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PROGRAM NARRATIVE
State: UTAH Project Number: ‘W-82-R

Grant Title: Wildlife Habitat Research and Monitoring

Project Title: Wildlife Habitat Monitoring/Range Trend Studies

Need:

The ability to detect changes in vegetation composition (range trend) on big game winter ranges is an
important part of the Division's big game management program. The health and vigor of big game populations
are closely correlated to the quality and quantity of forage in key areas. The majority of the permanent range
trend studies will be located on deer and elk winter ranges, however on certain management units, studies will
be located on spring and/or summer ranges, if vegetation composition on these ranges is the limiting factor for
big game populations. Range trend data are used by wildlife biologists for habitat improvement planning
purposes, reviewing BLM and USFS allotment management plans, and as one of several sources of
information for revising deer and elk herd unit management plans.

Objective:
Monitor, evaluate, and report range trend at designated key areas throughout the state, and inform Division
biologists, public land managers and private landowners of significant changes in plant community

composition in these areas.

Expected Results or Benefits:

Range trend studies in each region will be reread every five years, and vegetation condition and trend
assessments will be made for key areas. DWR biologists, land management personnel from the USFS and
BLM, and private landowners will use the range trend database to evaluate the impact of land management
programs on big game habitat. Annual reports will be readily available on the Division's website, on CDs, and
in hard copies located in DWR regional offices, BLM and USFS offices, and public libraries. Special studies
(habitat project monitoring and big game/livestock forage utilization studies) will give DWR biologists and
public land managers additional information to address local resource management problems.
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REMARKS
The work completed during the 2002 field season and reported in this publication involves the reading of
interagency range trend studies in the DWR Central Region. Trend studies surveyed in these management
units were established in 1983, 1989, 1990, 1997, 1998, and 2002, with rereads in 1989, 1990, 1997, 1998,
1999, and 2002.

The following Bureau of Land Management and U.S. Forest Service offices provided information and/or
assistance in completion of the trend studies which add to the value of this interagency report:

Bureau of Land Management Salt Lake Field Office
Bureau of Land Management Fillmore Field Office

Uinta National Forest
Spanish Fork Ranger District

Private landowners were cooperative in allowing access to study sites located on their land.
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RANGE TREND STUDY METHODS

Studies monitoring range trend depend greatly on site selection, especially when dealing with large
geographic areas such as wildlife management units. Since it is impossible to intensively monitor all
vegetative or habitat types within a unit, it is necessary to concentrate on specific sites and/or “key” areas
within distinct plant communities on big game ranges. These “key” areas should be where big game have
demonstrated a definite pattern of use during normal climatic conditions over a long period of time. Trend
studies are located within these areas of high use and/or critical habitat as agreed upon by DWR, BLM, and
USFS personnel. Often, range trend studies are established in conjunction with permanently marked pellet
group transects. Once a "key” area has been selected, specific placement for sampling is determined. The
sampling grid is carefully placed in order to adequately represent the surrounding area. All sampling
baselines are permanently marked by half-high steel fence posts. The first, or beginning baseline stake, is
marked with a metal tag for proper identification of the transect. The beginning of each belt is marked by
rebar to ensure a more precise alignment of the originally sampled belt.

Vegetative composition

Determining vegetational characteristics for each “key” area is determined by setting up 5 consecutive 100 ft
baseline transects in the area of interest. This 500 ft line is the baseline and one, 100 ft belt is placed
perpendicular to each 100 ft section of the baseline at random foot marks and centered on the 50 ft mark. A
1/4 m? quadrat is centered every 5 feet along the same side of the belt, starting at the 5 foot mark. Cover and
nested frequency values are determined for vegetation, litter, rock, pavement, cryptogams, and bare ground.
Cover and nested frequency values are also estimated for all species occurring within a quadrat, including
annual species.

Cover is determined using a slightly modified Daubenmire (1959) cover class method (Bailey and Poulton,
1968). The seven cover class are: 1) .01-1%, 2) 1.1-5%, 3) 5.1-25%, 4) 25.1-50%, 5) 50.1-75%, 6) 75.1-95%,
7) 95.1-100%. For example, to estimate vegetative cover with this
method, an observer would visualize which cover class all the
vegetation would fit into if the plants were moved together until
they were touching. To quantify percent cover for bare ground, 7
litter, rock, pavement, and cryptogams, the observer would visually ;
estimate which cover class could accommodate all of the specified
cover type within the quadrat. These numbers are then recorded. 6
To determine percent cover for each belt, the midpoint for each
cover class value observed is summed and divided by the number
of sampling quadrats (20). The mean for the five belts is the }
average for a given site. 2

Total canopy cover of shrubs or trees is estimated using the line
intercept method. The distance along each belt covered by a
particular species of tree or shrub is divided by the total length of
the line to give percent canopy cover. Prior to 2002, only canopy
cover above eye level was estimated.

Cover Classes
1/4 m* Quadrat
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Nested frequency values for the quadrat range from 1-5 according to
which area or which sub-quadrat the plant species is rooted in. The
notation for each sub-quadrat is as follows: 5 = 1% of the area, 4 = 5%
of the area, 3 = 25% of the area, 2 = 50% of the area, and 1 = the
remainder of the quadrat. Each time a particular plant species or cover
type occurs within the quadrat, it is scored relative to which of the 2
smallest nested quadrats it is rooted in (in the case of vegetation) or
where it first occurs (for all other cover types). The highest possible
score is 5 for each quadrat occurrence and 100 per belt, for a possible
score of 500 for each species or cover type at a given site. Al

Higher nested frequency scores represent a higher abundance for that
plant species. These summed values are used to help determine Nested Frequency
changes in trend and composition through time. Nested frequency has 1/4 m*Quadrat
been found to be a more sensitive measurement for changes taking
place within plant communities than quadrat frequency (Smith et al.
1987, Smith et al. 1986, Mosley et al. 1986). Plant cover and density
values are not reliable indicators of trend for herbaceous species and
can fluctuate greatly with precipitation and time of season sampled.
Therefore, plant cover and density values can be misleading if used by themselves and do not necessarily
indicate changes in composition and/or distribution of key plant species. Quadrat frequency is used as another
quantitative, but less sensitive measure to help corroborate the trends being illustrated by the sum of nested
frequency values.

Nested frequency, quadrat frequency, and average percent cover data for individual grass and forb species are
summarized in the “Herbaceous Trends” table. Nested frequency and average cover of vegetation, rock,
pavement, litter, cryptogams, and bare ground are summarized in the “Basic Cover” table.

Shrub densities are estimated using five, 1/100th acre strips centered over the length of each 100 foot belt.
All shrubs rooted within each strip are counted and placed in the following five classes. ('U.S. Department of

Interior Bureau of Land Management 1996).

Seedling: Plants up to three years old which have become firmly established, usually less than 1/8-
inch diameter.

Young: Larger with more complex branching. Does not show signs of maturity. Usually between 1/8
and 1/5-inch diameter.

Mature: Complex branching, rounded growth form, larger size, seed is produced on healthy plants.
Generally larger than 1/4-inch diameter.

Decadent: Plant, regardless of age, that is in a state of decline, usually evidenced by 25% or more
dead branches.

Dead: A plant which is no longer living.
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Shrubs are also rated according to the amount of use by placing shrubs in form classes 1 through 9.
1. All available, lightly hedged.
2. All available, moderately hedged.
3. All available, heavily hedged.
4. Largely available, lightly hedged.
5. Largely available, moderately hedged.
6. Largely available, heavily hedged.
7. Mostly unavailable.
8. Unavailable due to height.
9. Unavailable due to hedging.

Lightly hedged: 0 to 40 percent of twigs browsed.

Moderately hedged: 41 to 60 percent of twigs browsed.

Heavily hedged: Over 60 percent of twigs browsed. Degree of hedging is based on leader use over
the past three years: current annual growth is not included.

Largely available: One-third to two-thirds of plant available to animal.

Mostly unavailable: Less than one-third of plant available to animal.

In classifying browse to a form class, unavailability may be the result of height, location, or density.
Shrubs are also rated on their health by vigor classes 1-4.

1. Normal and vigorous.

2. Insect infested or diseased.

3. Poor vigor - chlorotic or discolored leaves, smaller than normal stems or leaves, flowering
restricted, partially trampled, pulled up, or otherwise damaged. Stunted growth, partial crown
death.

4. Dying - substantial portion of crown dead (more than 50%), more extreme than 3 above.
Probably an irreversible condition.
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In addition, each mature shrub species closest to every 10 foot mark along a sampling belt is measured to
determine average height and crown. This allows a possible sample of 50 plants per species depending on
their respective densities. Annual leader growth is estimated for key browse species on each trend study site.
This is done by measuring five leaders on the closest mature shrub in each quarter (similar to point-center
quarter method) from 3 stakes along the study site baseline (0', 200" and 400' stakes). These numbers are then
averaged. Tree density is determined by the point-center quarter method centered on two-hundred foot
intervals. Three hundred feet are added to the end of the transect so that five, 200 foot point-quarter centers
can be read. This allows sampling trees on a much larger scale. The strip method, used to estimate shrub
density, can in most cases effectively inventory seedling and young tree densities.

A more accurate method of determining shrub frequency is being used in this and all subsequent reports. It
was found that nested and quadrat frequency of shrubs in previous reports did not usually reflect accurate
trends in shrub populations which had particularly low or high densities. Therefore, each 1/100 acre shrub
strip is divided into 20, five foot segments. Presence or absence is now determined in these strip segments to
give a more accurate measure of shrub frequency. This larger sample will better reflect changing trends in the
shrub populations. This data along with shrub cover is recorded in the browse trends table. For example, if a
species was rooted in 25 of the shrub 100 strips, strip frequency for this species would be 25%.

TREND DETERMINATION

The methods described above rely on relative and absolute measurements of plant composition as determined
from the frequency, cover, and density data. In addition, estimates of plant vigor, height, crown diameter,
form class, and age class are utilized to characterize shrub populations. Particular attention is paid to woody
plants and their important role as trend indicators on critical winter ranges. A variety of parameters are used
to help determine trend on key browse species through time. These include:

1) changes in density or number of plants/acre
2) proportion of decadent plants and percentage of decadent plants that are classified as dying
3) biotic potential or proportion of seedlings to the population
4) proportion of young plants in population
5) proportion of individuals moderately or heavily browsed
6) proportion of plants in poor vigor
7) changes in height and crown diameter measurements for mature age class
8) changes in browse species composition
9) strip frequency values
10) proportion of cover contributed by key species

Trends in herbaceous plants as a group or as a single “key” species can be determined by comparing the sum
of nested and quadrat frequency values between readings. Attention is also given to changes in species
composition of grasses and forbs through time. A non-parametric statistical test (Friedman test which is
analogous to analysis of variance) (Conover 1980) is conducted on nested frequencies of each species to
determine significant changes at alpha =.10. Ground cover parameters are analyzed and compared in the
discussions of the reread studies. Trends for soil are determined by comparing basic ground cover
measurements and cover composition (herbs vs shrubs) between years as well as comparing photos and
observer observations between readings. The ratio of bare soil nested frequency values to protective cover
nested frequency values can also be used to help determine changes in soil trend. On newly established
studies, a more subjective or apparent assessment is made from qualitative comparisons.

The following tables and partial tables are taken from study number 23-1 to help illustrate some basic

comparisons that can be made with the data. The “herbaceous trends” table summarizes average cover,
quadrat frequency, and nested frequency data for individual grass and forb species. The table contains all the
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grass and forb species found on site 23-1. Readings prior to mid-1992 include only nested and quadrat
frequency data for perennial species. Beginning in mid-1992, all trend studies have data for perennial and
annual species as well as cover estimates for individual species.

In the following example, grasses have a combined total cover of 11.39%. In 1985, Agropyron spicatum had
a sum of nested frequency value of 227. In 1991, the sum of nested frequency value slightly decreased to 220.
By 1998, sum of nested frequency declined to 183. The subscript letters indicate that the sum of nested
frequency value between 1985 and 1991 were not statistically different. However, the 1998 sum of nested
frequency for 4. spicatum shows a significant decrease compared to 1985 and 1991. Quadrat frequency
showed a slight increase from 1985 to 1991 and then a marked decrease in 1998. Cover was estimated at
7.78% for A. spicatum in 1998. Trend for this grass is down due to a significant decline in sum of nested
frequency.

HERBACEOUS TRENDS --

Herd unit 23 , Study no: 1

T|Species Nested Frequency  [Quadrat Frequency |Average
y Cover %
p '85 '91 '98 ['85 '91 '98 198
e

G| Agropyron spicatum v2271 4220 ,183 79 84 68 7.78
G| Bromus tectorum (a) - - 42 - - 14 43
G] Oryzopsis hymenoides 4 12 12 2 4 4 17
Gl Poa fendleriana O 36 49 3 16 21 .98
G| Poa secunda S 18] 94 1 10 40 2.00
G| Sitanion hystrix w25 20 0 13 9 3 .01
Total Annual Grasses 0 0 42 0 0 14 43
Total Perennial Grasses 265 313 344 98| 123] 136 10.96
Total for Grasses 265| 313 386 98] 1231 150 11.39
F| Agoseris glauca - 10 1 - 5 1 .00
F| Arabis spp. A 18 al - 9 1 .00
F | Astragalus convallarius . A 0 1 1 6 15
F|Calochortus nuttallii 4 RS e 2 4 - -
F|Collinsia parviflora (a) - - 3 - - 1 .00
F|Crepis acuminata - 6 7 - 2 2 .06
F|Eriogonum racemosum - - 4 - - 1 .03
F|Eriogonum umbellatum - 1 9 - 1 5 .16
F | Phlox austromontana - 6 4 - 3 2 .16
F|Phlox longifolia Sl 271 .16 4 14 6 20
Total Annual Forbs 0 0 3 0 0 1 .00
Total Perennial Forbs 14 80 48 0 0 24 78
Total for Forbs 14 80 51 7 39 25 78

Values with different subscript letters are significantly different at alpha = .10 (annuals excluded)



In 1985, perennial grasses had a sum of nested frequency value of 265. This value has steadily increased to
313 in 1991 and 344 in 1998. The summed value of 344 for 1998 was derived by subtracting the annual grass
value (Bromus tectorum) from the total value of 386. These changes would indicate a slightly upward overall
trend for perennial grasses on this site. The forb trend can be determined in a similar manner. The
herbaceous understory trend is determined using both (combined value for nested frequency) the grass and
forb nested frequency value. For example, total herbaceous cover is 12.23% (total grass cover + total forb
cover) with grass providing the bulk of the cover. Therefore, when determining herbaceous trend, the grass
proportion should be weighted more heavily then the forb proportion in this example.

The following browse trends table summarizes strip frequency and cover for all shrub species occurring on
this site. All of the shrubs encountered at study number 23-1 are listed. For example, mountain big
sagebrush had a strip frequency of 40 out of a possible 100. Cover is determined using the 1/4m” quadrat and
estimating the percent of the quadrat covered below eye level (~4 feet). In this case, mountain big sagebrush
cover is estimated to be 2.54%.

BROWSE TRENDS --

Herd unit 23 , Study no: 1

T|Species Strip | Average
y Frequency | Cover %
P 198 198

e

B| Artemisia nova 35 2.24
B| Artemisia tridentata vaseyana 40 2.54
B| Chrysothamnus depressus 1 -
B| Chrysothamnus viscidiflorus viscidiflorus 1 15
B|Gutierrezia sarothrae 2 -
B|Juniperus osteosperma 4 5.51
B| Opuntia spp. 1 15
B|Pinus edulis 4 5.99
B|Purshia tridentata 18 3.20
Total for Browse 106 19.79

To more accurately estimate canopy cover for trees and shrubs, the line intercept method is used along each
100 ft belt. This data is reported in the canopy cover table which follows. For example, Juniperus
osteosperma has an estimated average cover of 7%.

CANOPY COVER --
Herd unit 23 , Study no: 1
Species Percent Cover
198
Juniperus osteosperma 7
Pinus edulis 3
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The basic cover table summarizes nested frequency and average cover of vegetation, rock, pavement, litter,
cryptogams, and bare ground. Average cover prior to mid-1992 adds up to only 100%, while cover with the
current method (post mid-1992) estimates several layers of plant and ground cover and will usually exceed
100%. For vegetation cover, the previous method only determined basal vegetative cover (2.0 and 5.75),
while the new method estimates projected vegetational cover (30.04). Therefore, comparisons can be made
for all cover measurements except for general vegetation cover which now examines projected foliar cover
rather than just basal cover.

BASIC COVER --
Herd unit 23 , Study no: 1

Cover Type Nested Average Cover %
Frequency
198 '85 '91 '98
Vegetation 274 2.00 5.75]1 30.04
Rock 216 6.00 5.25] 11.18
Pavement 279 30.50| 24.25| 26.32
Litter 381 46.50| 46.50] 42.49
Cryptogams 46 5.00 3.00 93
Bare Ground 254 10.00| 15.25] 21.42

A summary of the soil data is found in the soil analysis data table. Effective rooting depth is an average of 25
soil penetrometer readings, 5 of the deepest probes possible near each of the 5 baseline starting stakes. The
effective rooting depth is a relative index that can be used for site comparisons with regard to individual
species differences, site preferences, and abundance. Average soil temperature is taken from the deepest
probe, one at each of the 5 baseline starting stakes. The temperature is listed in the table as the top
measurement (e.g., 64.4°F), with the average depth (in inches) as the lower measurement (12.7). Chemical
and textural characteristics are also listed and were determined by laboratory analysis of a composite sample
taken near each of the 5 baseline starting stakes.

SOIL ANALYSIS DATA --
Herd Unit 23, Study # 01, Study Name: Bear Ridge

Effective Temp °F pH | %sand | %silt | %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)

11.2 64.4 73 | 400 | 334 | 266 3.4 9.0 57.6 5
(12.7)

The descriptive terms used for ranges in pH are as follows:

Ultra acid <3.5

Extremely acid 3.5-44
Very strongly acid 4.5-5.0
Strongly acid 5.1-5.5
Moderately acid 5.6-6.0
Slightly acid 6.1-6.5
Neutral 6.6-7.3
Slightly alkaline 7.4-7.8
Moderately alkaline 7.9-8.4
Strongly alkaline 8.5-9.0

Very strongly alkaline >9.1
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Percent organic matter (% OM) refers to the amount of organic matter in the top 12 inches of soil. Parts per
million of phosphorus and potassium are also included. Values for phosphorus and potassium less than 10
ppm and 70 ppm respectively have been shown to be limiting to plant growth and development.

The electrical conductivity of the soil is reported in decisiemens per meter (dS/m). Electrical conductivity is
related to the amount of salts more soluble than gypsum in the soil. The following classes can be used as a
reference.

Non saline 0-2
Very slightly saline 2-4
Slightly saline 4-8
Moderately saline 8-16
Strongly saline >16

To help become more aware of how rock is distributed throughout the upper soil profile, a stoniness index is
determined for each of the sites. Depth to the nearest rock is estimated at the first 10 feet (at one-foot
intervals) of each of the 5 baselines, which allows 50 measurements. These data are then analyzed for each of
the 5 incremental decimeter measurements, making it possible to visually determine the proportion (relative
percent of rock at each depth) of rock from <1 decimeter to >5 decimeters.

Stoniness Index
Bear Ridge, Study # 23 - 01
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-

-2.0

N
o
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o

-5.0
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0 20 40 60 80 100
Percent Frequency

The pellet group frequency table summarizes the quadrat frequency of wildlife and livestock droppings found
on the site. This data was not included in reports done prior to mid-1992. For example in 1998, rabbit pellet
groups were found in 25% of the quadrats placed on study 23-1, indicating the relative amount of rabbit use.
With future readings, this data can help characterize changes in wildlife use patterns on the site.

PELLET GROUP FREQUENCY --
Herd unit 23 , Study no: 1
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
93 98 198 198
Rabbit 25 - -
Elk 2 4 35 3(5)
Deer 36 357 25(62)
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It was determined additional information on pellet groups was necessary. Therefore, a larger sample
distributed over a larger area is now read in conjunction with the vegetative transects. The pellet group
transect utilizes 50, 100ft* circular plots which are placed through the area. These are usually two parallel
transects of 25 plots on each side of the vegetative transect which runs 500 feet in length. The number of
recent pellet groups for wildlife (usually deer and elk) and pats for cattle are recorded. That number is then
converted to days use per acre. If more precision is required, the transect is marked permanently (rebar) and
the pellet groups within the circular plots are removed or marked.

On the following page is a section of a browse table which summarizes characteristics of shrubs on study 23-
1. Total plants/acre for Mountain big sagebrush, excluding seedlings (S) and dead (X) was 1,400 in 1985,
1,065 in 1991, and 1,100 in 1998. Seedlings are excluded from the population estimate because with summer
drought, they will most likely all die by late fall causing great fluctuations in population estimates between
sampling dates. Since mid-1992, a larger shrub sample (more than three times larger) is used to better
characterize the shrub populations. Therefore, changes in density (before and after 1992) may not necessarily
indicate changes in trend, especially species populations that characteristically are clumped and/or have
discontinuous distributions. The earlier smaller sample could easily either overestimate or underestimate
shrub populations. Other characteristics like percent decadency, vigor, percent heavy hedging, biotic
potential, etc. should be given more weight in determining shrub trend when comparing sampled years where
sample sizes are different.

The following data on mountain big sagebrush shows the proportion of decadent shrubs (abbreviated as Dec:
in the table) in the population has steadily increased from 57% in 1985, to 63% in 1991, and to 67% by 1998.
More seedlings were encountered in 1985 and 1991, with slight fluctuations in the numbers of young plants.
The percentage of plants displaying poor vigor has increased from 14% in 1985 to 38% in 1991, and is
estimated at 40% in 1998. This percentage is determined by dividing the number of shrubs in vigor classes 3
and 4 by the total number of shrubs sampled (yearly totals for each grouping; Y, M, and D). The proportion
of shrubs displaying heavy hedging declined from 24% in 1985, to 6% in 1991, and only 2% by 1998. This is
determined by dividing the number of shrubs in form classes 3, 6 and 9 by the total number of shrubs sampled
(total column). The proportion of shrubs displaying moderate use has fluctuated from 67% in 1985, down to
19% in 1991, and up to 56% in 1998. This is determined by dividing the number of shrubs in form classes 2
and 5 by the total number of shrubs sampled. The dead to live ratio is 2:1. This ratio is determined by
dividing the number of dead plants by the number of live plants. The average height of sagebrush (mature
plants) and crown diameter has fluctuated from 13" x 15" to 12" x 13", and finally 15" x 23". Considering all
these factors, trend for sagebrush in 1998 is slightly downward due to increased poor vigor and increased
percent decadency. Also the number of dead plants encountered is more than double the number of live plants
inventoried. An additional statistic to look at is the proportion of plants classified as dying in the decadent
age class. For example, 60% of the decadent plants were reported as dying in 1991 and 41% of the decadent
plants were reported as dying in 1998. This number is determined by dividing the number of plants in vigor
class 4 by the total number of plants in the decadent age class. Both the dead to live ratio and the percentage
of dying plants in the decadent age class indicate there has been a large shrub die-off in the past and this might
continue into the future.
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BROWSE CHARACTERISTICS --
Herd unit 23, Study no: 1

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr
Artemisia tridentata vaseyana
S|85 4 - - - - - - - - 4 - - - 266 4
91 - - - 1 - - 4 - - 5 - - - 333 5
98 - - - - - - - - - - - - - 0 0
Y| 85 - 2 1 - - - - - - 3 - - - 200 3
91 4 - - 1 - - - - - 5 - - - 333 5
98 2 - 3 - - - - - 5 - - - 100 5
M85 1 4 1 - - - - - - 4 - 2 - 400 13 15 6
91 - - 1 - - - - - - 1 - - - 66 12 13 1
98 2 9 1 1 - - - - - 12 - 1 - 260 15 23 13
D| 85 1 8 3 - - - - - - 11 - 1 - 800 12
91 5 3 - 2 - - - - - 4 - - 6 666 10
98 14 22 - 1 - - - - - 16 - 6 15 740 37
X|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 2300 115
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 67% 24% 14% -24%
'91 19% 06% 38% +3%
'98 56% 02% 40%
Total Plants/Acre (excluding Dead & Seedlings) '85 1400 Dec: 57%
'91 1065 63%
'98 1100 67%

Management background information, photographs, and knowledgeable plant identification add to the data
base for each site. Management and background information for each site is obtained from the administering
agency. Permanently located photographs are taken; a general view down and back up the line, then a
close-up of each half-high baseline post to further characterize individual sites. Correct plant identification is
critical for a complete and accurate site analysis. Species identification mostly follows "A Utah Flora"
(Welsh et al. 1987). In some cases, most notably Agropyron and Purshia, the species names used by the
Range Trend Study Plant Species List (Giunta 1983) and the Intermountain Flora (Cronquist et al. 1977) are
retained to maintain continuity and alleviate confusion with earlier published reports.

Sometimes information is requested for the production of shrubs and/or herbaceous species. These methods
are described in a Interagency Technical Reference on Sampling Vegetation Attributes (*U.S. Department of
Interior Bureau of Land Management 1996). The standard double weight sampling method is used for
determining shrub production. This requires the establishment of a weight reference unit for each shrub
species occurring in the area being sampled. Weights for 10 mature shrubs are determined for each species.
Then this average weight is used with the population estimates to help estimate production by species on a per
acre basis. When estimates for herbaceous species are needed, the same method is utilized except that three
clipped quadrats are correlated to the herbaceous plant cover values.
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REPORT FORMAT

An introductory segment at the beginning of each herd unit categorizes the trend studies and provide
references to further information on winter range limits, land ownership patterns, livestock management
practices, and management unit objectives.

The name of the site and directions for locating the site are given on the location page. Also included on this
page are the vegetation type, arrangement and diagrammatic sketch of the baseline, and the location on a
topographical map. The 7.5 minute topographical map name and public land survey description are located
below the map. In addition, UTM coordinates follow the public land survey location. Compass bearings are
in degrees relative to magnetic north, unless specified as true north (T).

A discussion of the study site includes descriptions of the site’s physical characteristics (elevation, slope,
aspect), soil, ground cover, vegetative community, and species composition. The trend assessment is based
upon the comparison of the recent year and the previous years data. Additional assessment is made by
comparing photographs from year to year.

Tables with the compiled data follow the study discussions. A computer-generated data summary presents the
pooled data for nested frequency, quadrat frequency, basic ground cover, soil characterization, shrub density,
and shrub characterization. A nonparametric statistical analysis, Friedman test, is performed on the nested
frequency values between years. This analysis indicates significance levels, between species over time, at
alpha = 0.10. Significant change is indicated in the herbaceous trends table.

Summaries and evaluations at the end of each management unit address range trends in these key areas. This
report will serve to identify and verify changes that are occurring on key areas for big game.
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MANAGEMENT UNIT 18 - OQUIRRH-STANSBURY

Boundary Description

Salt Lake, Utah, and Tooele counties - Boundary begins at the junction of I-15 and I-80 in Salt Lake City;
south on I-15 to SR-73: west on SR-73 to SR-36; south on SR-36 to the Pony Express road located just south
of Faust; west on this road to the Skull Valley-Dugway-Timpie road; north on this road to I-80 at Rowley
Junction; east on I-80 to I-15 and beginning point.

Unit Description

This management unit encompasses the Stansbury, Oquirrh and Onaqui Mountains. Big game activity of the
unit centers around the Oquirrh Mountains and the Stansbury Mountains with their southern extension. These
two mountain ranges are both fairly isolated from surrounding areas and are the only lands suitable as big
game habitat.

The summer range for the Oquirrh Mountains is limited to land above the 7,000 to 7,500 foot contour and
makes up about 48% of the area classified as suitable habitat for big game. The remainder of the habitat is
classified as winter range (48%). During severe winters, the amount of available winter habitat is reduced to
almost half this area. This is considered the major management problem for the Oquirrh Mountains. Another
major concern is that 63% and 45% of the summer and winter range respectively are under private ownership.
This problem is further worsened by the patterns of uses and abuses these lands have been subjected to. This
area has a history of heavy grazing (almost year round) by cattle, sheep, wild horses, and occasionally even
goats. Although current use is perhaps less intense than in the past, range condition is still on the decline,
especially on the winter range.

A concurrent problem, especially on the north end of the Oquirrh Mountains, has been air pollution from the
smelter. Pollution has eliminated almost all vegetation within localized drainages. Accumulations of mine
tailings in Bingham and Mercur Canyons have covered significant acreages on both summer and winter
ranges. Another notable problem in the area is that public access on the private land is greatly restricted,
posing further management difficulties. Kennecott Copper Corporation, the largest single land owner, allows
very limited hunting access for elk and no access to deer hunting.

In contrast, the Stansbury Mountains summer range is limited to about the 6,800 to 7,000 foot contour where it
makes up 45% of the range that has been classified as suitable for big game. The remainder of the habitat is
classified as suitable winter range (55%). The proportion of private lands on this big game habitat are
respectively 6% and 14% of the summer and winter range. Although the overall winter range condition is
generally more satisfactory than that of the Oquirrh Mountains, there is still the ongoing state-wide problem of
invasive weeds restricting the reproduction and establishment of browse species.

Study sites were originally established on the unit in 1983. Rereads occurred on some of the sites in 1989,
1990, 1997 and 2002. Several sites were discontinued but text and tables have been retained.
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Trend Study 18-3-02

Study site name: Manning Canyon . Vegetation type: Pinyon-Juniper .

Compass bearing: frequency baseline_187 degrees magnetic (Line 2-4 @113°M).
Frequency belt placement: line 1 (11 & 95ft), line 2 (591t), line 3 (34ft), line 4 (71ft).

LOCATION DESCRIPTION

From the junction of Highway U-73 and the Manning Canyon road, between Cedar Fort and Fairfield, travel
west on the Manning Canyon road for 2.9 miles. Turn north (right) on a dirt road and travel 0.5 mile to a fork.
Take the right fork (east) and travel an additional 0.7 mile. Walk south on an azimuth of 180 degrees magnetic
for 26 paces to the 0-foot mark of the frequency baseline, marked by a short fencepost with a red browse tag,
number 3985.

18-3-02
Walk 20 paces Manning Canyon

@ 180°M

Map Name: Mercur Diagrammatic Sketch

Township_6S , Range 3W_, Section _14 GPS: NAD 27, UTM 12S 44604 09 N 402957 E
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DISCUSSION

Manning Canyon - Trend Study No. 18-3

The Manning Canyon study is within the critical winter range at the extreme south end of the Oquirrh
Mountains. It is located within a small valley surrounded with juniper covered hills. This area is managed by
the BLM. The site is nearly level with an elevation of 5,500 feet. The range type is essentially a
pinyon/juniper/big sagebrush/grass ecotone. Deer use of the area appears to have been heavy in the past but
current use is more moderate. A pellet group transect read on site in 2002 estimated 31 deer days use/acre (78
ddu/ha). Only one elk pellet group was encountered. Rabbit pellets were extremely abundant and had a high
quadrat frequency value of 45% in 2002. During past readings, there has been domestic sheep and cattle use
noted. Juniper trees on and around the site provide excellent thermal cover for wintering big game. Pinyon-
juniper density is low on the site itself with point-quarter data estimating about 35 juniper and 8 pinyon
trees/acre in 1997 and 2002. Juniper trees are large mature individuals averaging 10 inches in diameter in
2002.

The study is on an alluvial flood plain with soils that are gravelly to cobbly. There appears to be no strong
development of distinct horizons. Soil at the site has a clay loam texture with a moderately alkaline reaction
(pH of 7.9). Effective rooting depth is estimated at over 14 inches with a soil temperature of nearly 50 F at 17
inches in depth. Phosphorus is moderately low at 7.7 ppm. Values below 10 ppm can be a limiting factor to
plant growth and development. Ground cover is fair and erosion is minimal due to the gentle terrain. The soil
erosion condition classification was determined as stable in 2002. Some sedimentation is apparent and a
number of small drainage channels traverse the area. The area is subject to flood damage from high intensity
storms and runoff from higher up the slope.

The principal preferred browse is Wyoming big sagebrush which made up about 60% of the browse cover in
1997 and 2002. There appears to be some hybridizing occurring between Wyoming big sagebrush (4rtemisia
tridentata wyomingensis) and basin big sagebrush (Artemisia tridentata tridentata). Some plants have more
upright growth forms characteristic of basin big sagebrush, while there is greater utilization occurring on
shrubs which have more characteristics of Wyoming big sagebrush. For this report, all sagebrush are
classified as Wyoming big sagebrush. In 1983, the population was comprised of a moderately dense stand of
heavily hedged plants where 92% of the plants were classified as heavily utilized. Vigor was fair, but
excessive decadence by 1990 was a cause of concern (88%). Density of sagebrush was estimated at about
2,100 plants/acre in 1997 and 2002. Utilization has been mostly light to moderate since 1983 with a few
plants being heavily hedged. Vigor was poor on 25% of the sagebrush sampled in 2002 and the number of
decadent plants increased to 46%. Dead plants first sampled in 1997 are abundant and provide evidence that a
large proportion of the population has died off in the past.

Other browse species on the site include green ephedra, Stansbury cliffrose, pricklypear cactus, Utah juniper,
stickyleaf low rabbitbrush, white rubber rabbitbrush, and black sagebrush. With the exception of heavy use on
cliffrose, moderate use on low rabbitbrush and black sagebrush, the remainder of the browse species are only
lightly utilized. Some of the sagebrush and low rabbitbrush use is from rabbits which are abundant on the site.
There are also an occasional fourwing saltbush and grey horsebrush.

Grasses, especially annuals, are one of the principal understory components. Cheatgrass brome, in places, is
capable of carrying a fire. Perennial grasses are all bunchgrasses, and show evidence of considerable past
grazing use. Principal species include bluebunch wheatgrass, Indian ricegrass, and needle-and-thread. These
grasses tend to be large, slightly pedestalled, and unevenly distributed. Fairly good quantities of bare ground
and pavement separates the grasses and shrubs.
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Forbs, especially succulent species, are lacking. Several increasers such as rock goldenrod, are indicative of
past heavy grazing use. Annual forbs are common but only pale alyssum is abundant.

1983 APPARENT TREND ASSESSMENT

Soil condition is fair. The area is potentially highly erodible. Only the gentle slope prevents serious soil
movement. There is a moderate to high fire hazard related primarily to growth and abundance of cheatgrass
and pale alyssum. The key browse species, Wyoming big sagebrush, appears to be declining. Increaser shrubs
and forbs appear to be expanding. A slowly thickening juniper stand may cause downward trends for browse
and herbaceous plants in the future.

1990 TREND ASSESSMENT

The Wyoming big sagebrush component continues to show signs of serious decline as evidenced by the sharp
increase in percent decadence from 25% to 88%. Density has changed little. Sagebrush canopy cover is
highly variable, but averages about 4%. The sagebrush are generally moderately hedged, 56% were classified
as such. All age classes of juniper are present on the site and appear to be increasing. Point-center quarter
data provides estimates of 65 juniper and 10 pinyon/acre. Bluebunch wheatgrass is common on the better soils
at the site. Large bare interspaces remain and these are becoming increasingly covered by erosion pavement.
However, percent bare soil has decreased from 26% to 16% and vegetative basal cover has increased.

TREND ASSESSMENT

soil - up slightly (4)

browse - slightly down for the key species, Wyoming big sagebrush (2)
herbaceous understory - stable (3)

1997 TREND ASSESSMENT

The trend for soil is still slightly improving with further decreases in percent bare soil. In addition, herbaceous
plants provide 68% of the total vegetation cover. Herbaceous cover is more protective of the soils than aerial
cover from shrubs and trees. Trend for browse is starting to show signs of improving, but 42% of the plants
are classified as dead. Percent decadence has decreased from the high of 88% in 1990 to only 31% currently
and vigor has improved. Percent decadence is still relatively high, even for a dry Wyoming big sagebrush
community. At this time, 61% of the browse cover is contributed by Wyoming big sagebrush. The
herbaceous understory shows a slight improvement, mostly by bluebunch wheatgrass. Annuals still contribute
much to the composition with two annuals, cheatgrass and pale alyssum, contributing almost 40% of the
herbaceous understory cover. Fire is a real threat to this community with the high amount of fine fuels
provided by the annuals.

TREND ASSESSMENT

soil - slightly improved (4)

browse - slightly improving for Wyoming big sagebrush (4)
herbaceous understory - slightly improved, but poor composition (4)
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2002 TREND ASSESSMENT

Trend for soil is stable with similar ground cover characteristics compared to 1997. There are some signs of
past erosion but the soil erosion condition class was determined to be stable in 2002. Trend for browse is
down slightly for the key species, Wyoming big sagebrush. Ultilization continues to be mostly light to
moderate. Density has remained similar to 1997 estimates but recruitment remains poor and the number of
decadent plants has increased to nearly half of the population (46%). In addition, 51% of the decadent
sagebrush sampled were classified as dying (480 plants/acre) and young recruitment is not currently adequate
to maintain the stand. A return to normal precipitation will most likely reverse this trend but a continuation of
drought conditions will cause further population declines. Trend for the herbaceous understory is stable. Sum
of nested frequency for perennial grasses increased slightly while frequency of forbs declined slightly.
Bluebunch wheatgrass remains the most abundant species. Cheatgrass declined slightly in frequency and
cover. The forb composition remains poor with only rock goldenrod and the annual, pale alyssum, being
common.

TREND ASSESSMENT

soil - stable (3)

browse - slightly down (2)
herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 3

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '83 '90 '97 '02 '83 '90 '97 '02 '97 '02
G| Agropyron smithii - - - 6 - - - 2 - .03
G| Agropyron spicatum JA110] 133 ,162] 151 40 54 52 561 9.96] 6.05
G| Bromus japonicus (a) - - - 2 - - - 1 - .00
G| Bromus tectorum (a) - -1 2821 251 - - 84 78 6.69] 4.89
G| Oryzopsis hymenoides W7l 04 4L A5 38 29 20 171 1.82] 1.13
G| Poa bulbosa - - - 2 - - - 1 - .03
G| Poa secunda Jdl 150 391 75 1 7 15 29 28 .80
Gl Sitanion hystrix 891 55 B33 3 47 25 17 1 .53 15
G| Stipa comata J11 29 54 64 5 13 21 251 2.65| 3.56
Total for Annual Grasses 0 0] 282 253 0 0 84 791 6.69] 4.89
Total for Perennial Grasses 288 296 329| 346 131 128 125 131] 15.26( 11.77
Total for Grasses 288| 296 611 599 131 128 209| 210| 21.96| 16.67
F|Agoseris glauca - - - 4 - - - 2 - .01
F | Alyssum alyssoides (a) - -1 315 244 - - 95 801 3.25] 1.31
F | Astragalus spp. 6 - 1 - 2 - 1 - .03 -
F|Castilleja linariaefolia - - 7 2 - - 3 1 .06 03
F|Calochortus nuttallii w17 = W15 10 11 - 8 6 .04 .03
F|Castilleja spp. - - 4 - - - 2 - 01 -
F|Cirsium spp. - - 1 - - - 1 - .00 -
F|Descurainia pinnata (a) - - 3 - - - 1 - .03 -
F|Erodium cicutarium (a) - - 3 9 - - 1 3 .00 .01
F | Eriogonum umbellatum - - 4 10 - - 2 3 .01 01
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '90 '97 '02 '83 '90 '97 '02 '97 '02
F|Gilia spp. (a) - - 4 - - 1 2 .00 .01
F|Lathyrus brachycalyx 3 - 4 7 1 - 2 .06 31
F|Lactuca serriola - - - - - - - - .00 -
F|Petradoria pumila 23 37 22 25 10 16 7 10 94 .54
F|Phlox hoodii - - 4 - - - 1 - .00 -
F|Phlox longifolia 2 - - 3 1 - - 1 - .00
F|Ranunculus testiculatus (a) - - S 5206 - - 1 11 .00 .08
F|Sphaeralcea coccinea 20 21 24 9 9 8 12 6 28 .06
F|Streptanthus cordatus 9 - 6 4 4 - 3 2 .16 .03
F|Vicia americana - 2 - - 1 1 - 15 -
Total for Annual Forbs 0 0o 327 283 0 0 99 96 3.31] 1.42
Total for Perennial Forbs 80 60 95 74 38 25 43 34] 1.76] 1.03
Total for Forbs 80 60| 422] 357 38 25] 142 130f 5.07f 2.46

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 18 , Study no: 3

T|Species Strip Average

y Frequency Cover %

p

© '97 '02 '97 '02
B| Artemisia tridentata 61 621 7.701 7.89

wyomingensis
B| Chrysothamnus viscidiflorus 11 13 48 .09
viscidiflorus

B|Ephedra viridis 1 2 .85 98
B| Gutierrezia sarothrae 7 11 .19 .03
B|Juniperus osteosperma 1 1 3.34] 3.65
B|Opuntia spp. 2 6 - -
B| Pinus monophylla 0 0 - .63
Total for Browse 83 95| 12.57| 13.28
CANOPY COVER --

Herd unit 18 , Study no: 3

Species Percent

Cover
'97 '02
Juniperus osteosperma 3.6 5
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Key Browse Annual Leader Growth
Herd unit 18 , Study no: 3

Species Average leader
growth (in)
'02
Artemisia tridentata vaseyana 23
Point-Quarter Tree Data
Herd unit 18 , Study no: 3
Species Trees per Average
Acre diameter (in)
'97 '02 '97 '02
Juniperus osteosperma 34 37 8.0 | 10.1
Pinus monophylla 7 13 3.2 4.3
BASIC COVER --
Herd unit 18 , Study no: 3
Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '90 '97 '02
Vegetation 376 358 1.50 5.25( 38.40| 36.87
Rock 159 196 5.25 7.25 6.62] 9.95
Pavement 251 277 4.25( 25.75] 13.51 7.94
Litter 380 378 59.25] 41.00] 39.88| 35.18
Cryptogams 170 293 4.00 4.75 4.61( 21.70
Bare Ground 195 190 25.751 16.00 8931 7.19
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 3, Manning Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
14.3 48.8 7.9 40.3 332 26.6 2.6 7.7 124.8 0.5
(16.8)

Stoniness Index

Manning Canyon, Study # 18 - 03

<1
1.1-2.0
21-3.0
3.1-4.0
4.1-5.0

Depth in Decimeters

>5.1

40 60
Percent Frequency

80

100
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PELLET GROUP FREQUENCY --

Herd unit 18 , Study no: 3

Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
97 '02 102 102
Rabbit 10 45 - -
Elk 2 - 9 1(2)
Deer 52 21 409 31 (78)
BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 3
AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 Ht. Cr.
Artemisia nova
M83 - - - - - - - - - 0 - - 0
90 - 1 - - - - - 1 - 33 8 10 1
97 - - - - - - - - - 0 12 15 0
02 - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'90 100% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'90 33 -
'97 0 -
'02 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata wyomingensis
S|83 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 0 0
02 1 - - - - - - - 1 - - - 20 1
Y| 83 3 1 - - - - - - 4 - - - 133 4
90 1 - - - - - - - 1 - - - 33 1
97 2 - - - - - - - 2 - - - 40 2
02 3 - - - - - - - 3 - - - 60 3
M83 - - 32 - - - - - 32 - - - 1066 13 18 32
90 1 2 - - 1 - - - 4 - - - 133 14 16 4
97 59 4 4 1 4 - - - 72 - - - 1440 31 43 72
02 32 18 2 - - - - 50 1 1 - 1040 21 31 52
D| 83 - - 12 - - - - - 2 - 10 - 400 12
90 15 21 1 1 - - - - 26 - 7 5 1266 38
97 22 4 - 1 6 1 - - 21 - - 13 680 34
02 26 14 2 2 - 2 1 - 23 - - 24 940 47
X]83 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 1580 79
02 - - - - - - - - - - - - 1380 69
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 02% 92% 21% -10%
'90 56% 02% 28% +34%
'97 17% 05% 12% - 6%
'02 31% 06% 25%
Total Plants/Acre (excluding Dead & Seedlings) '83 1599 Dec: 25%
'90 1432 88%
'97 2160 31%
'02 2040 46%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
S|83 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - - 20 1
02 - - - - - - - - - - - 0 0
Y| 83 5 - - - - - - - 5 - - 166 5
90 - - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - - 20 1
02 - - - - - - - - - - - 0 0
M83 6 - - - - - - - 6 - - 200 12 16 6
90 1 - - - - - - 1 - - 33 5 4 1
97 15 - - - - - - - 15 - - 300 11 12 15
02 7 2 - - - - - - 9 - - 180 8 11 9
D| 83 - - - - - - - - - - - 0 0
90 1 - - - - - - - - - 1 33 1
97 - - - - - 1 - - - - 1 20 1
02 4 3 - - - - - - 4 - 2 140 7
X]83 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% -82%
'90 50% 00% 50% +81%
'97 00% 06% 06% - 6%
'02 31% 00% 19%
Total Plants/Acre (excluding Dead & Seedlings) '83 366 Dec: 0%
'90 66 50%
'97 340 6%
'02 320 44%
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A Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Cowania mexicana stansburiana
S|83 - - - - - - - - - - 0 0
90 - - - - - - 1 - 1 - 33 1
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
Y| 83 - 1 - - - - - - 1 - 33 1
90 - - 2 - - - - - 2 - 66 2
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
M83 - - 1 - - - - - 1 - 33 33 28 1
90 - - 1 - - - - - 1 - 33 35 26 1
97 - - - - - - - - - - 0 - - 0
02 - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 50% 50% 00% +33%
'90 00% 100% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: -
'90 99 -
'97 0 -
'02 0 -
Ephedra viridis
Y| 83 - - - - - - - - - - 0 0
90 1 - - - - - - - 1 - 33 1
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
M83 - 6 - - - - - - 5 - 200 39 39 6
90 1 - - 1 - - - - 2 - 66 40 39 2
97 1 - - - - - - - 1 - 20 41 53 1
02 - - 1 - - - - 1 - 20 46 66 1
D|83 - - - - - - - - - - - 0 0
90 4 - - - - - - - 3 - 133 4
97 - - - - - - - - - - - 0 0
02 - - 1 - - - - - 1 - - 20 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 100% 00% 17% +14%
'90 00% 00% 14% -91%
'97 00% 00% 00% +50%
'02 00% 50% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 200 Dec: 0%
'90 232 57%
'97 20 0%
'02 40 50%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Gutierrezia sarothrae
Y| 83 5 - - - - - - - 5 - 166 5
90 6 - - - - - - - 6 - 200 6
97 1 - - - - - - - 1 - 20 1
02 2 - - - - - - - 2 - 40 2
M83 7 - - - - - - - 7 - 233 9 7 7
90 21 - - 1 - - - - 21 - 733 5 6 22
97 7 - - - - - - - 7 - 140 10 10 7
02 10 - - - - - - - 10 - 200 5 7 10
D|83 1 - - - - - - - 1 - 33 1
90 3 - - - - - - - 3 - 100 3
97 - - - - - - - - - - 0 0
02 7 - - - - - - - 2 - 140 7
X|83 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
97 - - - - - - - - - - 20 1
02 - - - - - - - - - - 40 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% +58%
'90 00% 00% 03% -85%
'97 00% 00% 00% +58%
'02 00% 00% 26%
Total Plants/Acre (excluding Dead & Seedlings) '83 432 Dec: 8%
'90 1033 10%
'97 160 0%
'02 380 37%
Juniperus osteosperma
Y| 83 2 - - - - - - - 2 - 66 2
90 1 - - - - - - - 1 - 33 1
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
M83 - - - - - - - - - - 0 - - 0
90 1 - - - - - - - 1 - 33 91 69 1
97 1 - - - - - - - 1 - 20 - - 1
02 1 - - - - - - - - 20 - - 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% +0%
'90 00% 00% 00% -70%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: -
'90 66 -
'97 20 -
'02 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total

GIR Per Acre |(inches)

E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.

Opuntia spp.

S|83 - - - - - - - - - - 0 0
90 - - - 1 - - - - - - 33 1
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0

Y| 83 - - - - - - - - - - 0 0
90 1 - - - - - - - 1 - 33 1
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0

M83 2 - - - - - - - 2 - 66 7 5 2
90 4 - - - - - - - 4 - 133 6 7 4
97 4 - - - - - - - 4 - 80 8 14 4
02 6 - - - - - - - 6 - 120 5 13 6

% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change

'83 00% 00% 00% +60%
'90 00% 00% 00% -52%
'97 00% 00% 00% +33%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: -
'90 166 -
'97 80 -
'02 120 -
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Trend Study 18-5-02

Study site name: Big Dip Gulch . Vegetation type: Black Sagebrush .

Compass bearing: frequency baseline_150 degrees magnetic. (Line 4 @ 211°M)
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

From the junction of Highway U-73 and the east entrance to the South Tooele Army Depot, turn east on the
dirt road directly across from the depot entrance towards West Dip Gulch and travel 0.20 miles to an
intersection. Turn left and travel 0.05 miles to another intersection. Turn left again and travel 0.10 miles to
another intersection. Turn right and proceed 0.05 miles along a power line until you come to two power poles.
The 0-foot mark of the frequency baseline is located 76 paces from the two power poles at an azimuth of 38
degrees magnetic. It is marked by a green steel fencepost 15 inches in height with a red browse tag, number
3969.

N

!

18-5-02
,/ BigDip Gulch

76 paces
 @38M -\ 150°M

211°M

South Tooele
Army Depot

Map Name: Ophir Diagrammatic Sketch
Township_6S , Range 4W , Section_ 3 GPS: NAD 27, UTM 128 464542 N 391145 E
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DISCUSSION

Big Dip Gulch - Trend Study No. 18-5

The Big Dip Gulch study is located on a black sagebrush hillside between Silverado Canyon and West Dip
Gulch. Elevation of the site is 5,700 feet with a variable slope of 12% to 25% and a west aspect. The Bureau
of Land Management manages this area. The range type is black sagebrush interspersed with an occasional
cluster of Wyoming big sagebrush. The Wyoming big sagebrush occurs more commonly down slope. The
herbaceous understory is noticeably lacking. The site is classified as critical deer winter range. It has shown
evidence of domestic sheep use in the past. Deer use was moderately heavy in 1997 with a quadrat frequency
of 42% for pellet groups. Deer use was lower in 2002 with a quadrat frequency of pellet groups at 22%. A
pellet group transect read along the study baseline in 2002 estimated 44 deer days use/acre (109 ddu/ha).

Textural analysis indicates a clay loam soil containing abundant shale fragments with a mildly alkaline
reaction (pH 7.5). Effective rooting depth is estimated at only about 6 inches with a soil temperature of 47°F at
about 8 inches. The amount of phosphorus in the soil is quite low (4.9 ppm) and could be a limiting factor to
plant growth and development. Drainage is poor and potential erodibility is severe. No litter or soil organic
matter have accumulated in any significant amounts. Vegetation cover is limited to shrub crowns with the
shrub interspaces being occupied by either erosion pavement or bare soil. The proportion of the cover
contributed by rock and pavement has consistently been high at over 70% since 1983. The soil erosion
condition class was determined as stable in 2002, due in part to the armored nature of the soil surface.

The majority of the browse forage comes from black sagebrush. They comprise a relatively uniform, low
growing, and evenly spaced shrub community that initially had an estimated density of 9,532 plants/acre in
1983. Utilization was classified as heavy. Density was estimated at 5,640 plants/acre in 1997, with the much
larger sample. Utilization was moderate and vigor was normal on most plants. Young recruitment was good
with 16% of the population consisting of young plants. Decadent plants accounted for only 7% of the
population in 1997. Density was estimated at just over 7,000 plants/acre in 2002 with a cover value of 8%.
Use remained light to moderate. A few plants displayed heavy browsing. Vigor remained good but the
number of decadent plants increased to 22% of the population. Other browse plants are incidental in
occurrence and include broom snakeweed, narrowleaf low rabbitbrush, little leaf horsebrush, and a few widely
scattered Utah juniper and Stansbury cliffrose. Broom snakeweed declined dramatically in density, due to
drought, from 4,300 plants/acre in 1997 down to 580 in 2002.

Grasses and forbs occur infrequently and account for minimal forage production. Species composition is
typical for this type of site. The more common grasses include bluebunch wheatgrass, bottlebrush squirreltail,
and Sandberg bluegrass. Forbs are mostly low growing species such as rose pussytoes, Hoods phlox, and
Douglas chaenactis.

1983 APPARENT TREND ASSESSMENT

Soil condition is poor and trend appears to declining. Excessive erosion must be controlled before any soil or
vegetative improvement can occur. Vegetative trend appears stable. The key browse species, black sagebrush,
is stable and totally dominates the site.
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1989 TREND ASSESSMENT

The soil trend appears to be stable with only about 9% bare soil. However, most of the cover is from rock and
pavement which together cover 71% of the soil surface. Even with the stable soil trend, it is still in very poor
condition and relatively shallow. Browse trend is stable, yet the number of decadent sagebrush is a concern.
The trend for the herbaceous species is slightly up with improvements in nested frequency for bluebunch
wheatgrass and Sandberg bluegrass.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - slightly up (4)

1997 TREND ASSESSMENT

Soil trend looks to be stable but in poor condition. Percent bare soil has decreased to about 2%. Herbaceous
cover is lacking, so protection from high intensity summer storms is very limited. The trend for the
herbaceous understory is down with significant nested frequency losses for bluebunch wheatgrass and
Sandberg bluegrass. Annuals make up only 19% of the herbaceous understory. Browse trend is stable for
black sagebrush with lower rates of decadence and utilization.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - down (1)

2002 TREND ASSESSMENT

Trend for soil is down slightly due to an increase in bare ground and a corresponding decline in the ratio of
protective ground cover to bare ground (from 1:4.6 to 1:2.6). The erosion condition class was determined to
be stable in 2002 due to the armored nature of the soil surface. Trend for black sagebrush is considered stable.
Density has increased slightly but seedling and young recruitment have declined and the number of decadent
plants has increased (7% to 22%). Trend for the herbaceous understory is slightly improved but still poor.
Sum of nested frequency for perennial grasses has increased slightly and nested frequency of bluebunch
wheatgrass increased significantly. In addition, nested frequency of cheatgrass declined significantly. Cover
of perennial grasses increased from about 4% total cover in 1997 to 7%. Forbs remain uncommon and
contribute little forage to the site.

TREND ASSESSMENT

soil - down slightly (2)

browse - stable (3)

herbaceous understory - up slightly (4)
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 5

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron spicatum A9 1191 74 100 25 51 32 41 2371 4.19
G| Bromus tectorum (a) - -1 G192 77 - - 62 33 Sl 21
G| Oryzopsis hymenoides 3 W9 I 3 1 7 2 1 .04 .03
G| Poa secunda 1601 2221 182 185 69 87 71 741 1.37] 2.66
Gl Sitanion hystrix o4 anl = b1l 2 1 - 5 .00 .10
Total for Annual Grasses 0 0| 192 77 0 0 62 331 0.50] 0.21
Total for Perennial Grasses 216 351 261 299 971 146] 105 121| 3.80] 7.00
Total for Grasses 216 351 453] 376 971 146| 167 154 431 7.21
F|Allium spp. - - 2 9 - - 1 6 .00 .05
F | Antennaria rosea 1 - - - 1 - - - - -
F| Arabis spp. - - 3 3 - - 1 1 .00 .00
F | Astragalus spp. - - 3 - - - 1 - .00 -
F|Castilleja chromosa - 2 - - - 1 - - - -
F | Calochortus nuttallii - - - 5 - - - 2 - .01
F|Chaenactis douglasii all W22 519 2 5 10 8 1 .04 .00
F|Cryptantha spp. 2 3 - - 1 1 - - - -
F|Cymopterus spp. - - - 1 - - - 1 - .00
F|Erodium cicutarium (a) - - 10 9 - - 3 5 .01 .02
F|Eriogonum spp. - 1 - - - 1 - - - -
F|Lactuca serriola - 6 - - - 2 - - - -
F|Lygodesmia spinosa 7 - - - 2 - - - - -
F | Phlox hoodii - 7 - - - 2 - - - -
F|Ranunculus testiculatus (a) - -1 134 172 - - 47 62 41 51
Total for Annual Forbs 0 0| 144 181 0 0 50 67| 042] 0.53
Total for Perennial Forbs 21 41 27 20 9 17 11 111 0.05] 0.08
Total for Forbs 21 41 171] 201 9 17 61 78] 0.47] 0.61

Values with different subscript letters are significantly different at alpha = 0.10
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BROWSE TRENDS --
Herd unit 18 , Study no: 5

T|Species Strip Average

y Frequency Cover %

p

¢ '97 '02 '97 '02

B| Artemisia nova 88 951 6.40] 8.14

B| Chrysothamnus viscidiflorus 2 1 .01 .03
stenophyllus

B|Cowania mexicana 1 1 - -
stansburiana

B|Gutierrezia sarothrae 50 21 2.73 23

B|Juniperus osteosperma 1 1 - .00

B|Opuntia spp. 1 1 - -

B|Tetradymia glabrata 1 1 - -

Total for Browse 144 121 9.15] 8.40

Herd unit 18 , Study no: 5

Key Browse Annual Leader Growth

Species

Average leader
growth (in)

'02
Artemisia nova 1.4
BASIC COVER --
Herd unit 18 , Study no: 5
Cover Type Nested Average Cover %

Frequency
'97 '02 '83 '89 '97 '02
Vegetation 324 296 751 10.00( 13.81] 15.10
Rock 331 342 16.25] 33.00( 25.22] 32.12
Pavement 376 376 5425 37.75] 4594 43.07
Litter 351 324 15.00 9.75 7.81[ 10.06
Cryptogams 187 112 0 5 1.14 1.25
Bare Ground 186 278 13.75 8.75 2,121 9.68
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 5, Big Dip Gulch
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
59 46.8 7.5 28.0 394 32.6 2.8 4.9 195.2 0.5
(7.7)
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Stoniness Index

Big Dip Gulch, Study # 18 - 05

£1.4-20
(9]
8 21-30
< 31-40
Sa1-50
a
>5.1
[
20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 5
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97 '02 102 102
Rabbit 9 15 - -
Horse 1 - - -
Deer 42 22 574 44 (109)
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BROWSE CHARACTERISTICS --

Herd unit 18 , Study no: 5

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Artemisia nova
S183 1 - - - - - - - 1 - - 66 1
89 25 - - - - - - - 25 - - 1666 25
97 17 - - - - - - - 17 - - 340 17
02 1 - - - - - - - 1 - - 20 1
Y| 83 - 18 34 - - - - - 51 - - 3466 52
89 24 11 - - - - - - 35 - - 2333 35
97 36 8 - - - - - - 44 - - 880 44
02 16 - - - - - - - 16 - - 320 16
M83 - 2 73 - - - - - 71 - - 5000 8 14 75
89 4 20 - - - - - - 24 - - 1600 7 15 24
97| 100 110 - 3 6 - - -1 219 - - 4380 20 21 219
02 168 82 8 - - - - -1 258 - - 5160 8 17 258
D|83 - - 16 - - - - - 10 - 1 1066 16
89 32 45 - - - - - - 77 - - 5133 77
97 7 11 - 1 - - - - 6 - 13 380 19
02 25 50 3 - - - - - 64 - 14 1560 78
X]83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 420 21
02 - - - - - - - - - - - 520 26
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 14% 86% 08% -5%
'89 56% 00% 00% -38%
'97 48% 00% 05% +20%
'02 38% 03% 04%
Total Plants/Acre (excluding Dead & Seedlings) '83 9532 Dec: 11%
'89 9066 57%
'97 5640 7%
'02 7040 22%
Chrysothamnus viscidiflorus stenophyllus
Y| 83 1 - - - - - - - 1 - - 66 1
89 - - - - - - - - - - - 0 0
97 - - - - - - - 2 - - 40 2
02 1 - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% -50%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: -
'89 0 -
'97 40 -
'02 20 -
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A Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Cowania mexicana stansburiana
Y| 83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - 1 - - - - - - 1 - - - 20 1
02 - - - - - - - - - - - - 0 0
M83 - - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - - - 0 - - 0
02 1 - - - - - - - 1 - - - 20 56 128 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 100% 00% 00% +0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 20 -
'02 20 -
Gutierrezia sarothrae
Y| 83 - - - - - - - - - - - - 0 0
89 2 - - - - - - - 2 - - - 133 2
97 9 - - - - - - - 9 - - - 180 9
02 5 - - - - - - - 5 - - - 100 5
M83 - - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - - 0 - - 0
97| 186 - - - - - - -l 186 - - - 3720 7 9 186
02 9 - - - - - - - 9 - - - 180 5 8 9
D|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 20 - - - - - - - 18 - - 400 20
02 11 - - - - - 4 - 4 - - 11 300 15
X|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 200 10
02 - - - - - - - - - - - - 3560 178
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00% +97%
'97 00% 00% .93% -87%
'02 00% 00% 38%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 133 0%
'97 4300 9%
'02 580 52%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total

GIR Per Acre |(inches)

E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.

Juniperus osteosperma

Y| 83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - 20 1
02 - - - - - - - - - - 0 0

M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - 0 - - 0
02 1 - - - - - - - 1 - 20 - - 1

% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 20 -
'02 20 -

Opuntia spp.

Y| 83 - - - - - - - - - - - 0 0
89 1 - - - - - - - 1 - - 66 1
97 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 0 0

M83 1 - - - - - - - 1 - - 66 6 6 1
89 - - - - - - - - - - - 0 - - 0
97 1 - - - - - - - 1 - - 20 8 14 1
02 1 - - - - - - - 1 - - 20 - - 1

% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'83 00% 00% 00% + 0%
'89 00% 00% 00% -70%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: -
'89 66 -
'97 20 -
'02 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Tetradymia glabrata
M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - 0
97 1 - - - - - - - 1 - 20 4 5 1
02 1 - - - - - - - 1 - 20 10 11 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 20 -
'02 20 -
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Trend Study 18-6-02

Study site name: South of Soldier Creek . Vegetation type: Chained, Seeded P-J .

Compass bearing: frequency baseline 338 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

From the town of Stockton, proceed south on the Soldier Creek road until the road crosses over the creek. Go
0.25 miles from the creek and turn right (south) on a road that goes up on the bench to the south. Travel on
this road for 0.30 miles to an intersection at the top of the hill. Turn right (west) and travel 0.10 miles to
another intersection. Turn left (south) and travel 0.40 miles to where there is a double power pole on the west
side of the road. From power pole #94, walk 98 paces at an azimuth of 65 degrees magnetic to the 0-foot
mark of the frequency baseline, marked by a steel fencepost 15 inches in height.

; i

Stockton P

18-6-02
T South of Soldier
- Creek

1 .
ces -
Pole #0411 |OBFeM -

-~~~ 'Wash

Map Name: _Stockton Diagrammatic Sketch
Township_5S , Range 4W , Section_ 6 GPS: NAD 27, UTM 128 4474662 N, 386629 E
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DISCUSSION

South of Soldier Canyon - Trend Study No. 18-6

This study is located on an old BLM chained and seeded area immediately south of Soldier Creek. The site
has a gentle 5% slope on a west facing bench formerly occupied by a dense stand of juniper and pinyon trees.
Elevation is about 5,580 feet. The seeded area is within the limits of severe winter range for deer. However,
judging from observations of the number of pellet groups and the level of forage utilization, relatively few deer
occupy the area in the winter. Quadrat frequency of deer pellet groups was moderately low in 1997 at 19%.
The key browse also showed only light to moderate use. There were scattered signs of use by elk and cattle,
with most being associated with the washes running through the bench. Pellet group transect data from 2002
estimated only 4 deer and 5 elk days use/acre (10 ddu/ha and 12 edu/ha). Rabbit sign was fairly abundant in
2002.

Soil is moderately shallow and fairly rocky on the surface, but otherwise rather fine textured. Soil textural
analysis indicates a clay loam soil with a soil reaction that is slightly alkaline (pH 7.5). Effective rooting depth
was estimated at 11 inches with an average soil temperature of 59°F at 12 inches. Phosphorus is low at only
5.6 ppm. Values less than 10 ppm may limit normal plant growth and development. Parent material appears
to be sedimentary limestone or shale. Erosion is not a significant factor on the site, with the erosion condition
class determined as stable in 2002.

Browse composition and density are well below average for comparable seeded areas, especially for those on
which improved big game habitat was one of the principal objectives. The presence of direct-seeded or
transplanted shrubs cannot be documented. The key preferred shrub for the site is a low elevation form of
mountain big sagebrush. This area occurs at the ecotone of Wyoming big sagebrush (4Artemisia tridentata
wyomingensis) and mountain big sagebrush (4Artemisia tridentata vaseyana) and there appears to be some
hybridizing occurring between the two subspecies. Density was estimated at about 1,300 plants/acre in 1983
and 1989, but the much larger sample used in 1997 and 2002 estimate a much lower population of 680
plants/acre in 1997 and 880 plants/acre in 2002. Utilization has been mostly light over all readings with some
moderate to heavy use occurring in 1997 and 2002. It appears that some sagebrush plants are more preferred
as there is differential use occurring. Some plants are not utilized while others are heavily browsed. The
plants with more mountain big sagebrush characteristics display heavier use.

Narrowleaf low rabbitbrush is the next most productive browse species which made up 28% of the browse
cover in 1997 and 20% in 2002. This species is low in palatability and is mostly unutilized. Some of the use
on this shrub appears to be from the numerous rabbits on the site. Less abundant shrubs include broom
snakeweed and pricklypear cactus. A few Utah juniper and single-leaf pinyon pine occur on the site as well.
Point-quarter measurements from 2002 estimate a density of 84 juniper trees/acre with an average diameter of
nearly 5 inches. Trees are mostly mature in the 10 to 12 foot tall range. Young trees are uncommon and the
stand does not appear to be increasing.

The herbaceous understory is dominated by crested wheatgrass with lesser amounts of bluebunch wheatgrass
and Sandberg bluegrass. Indian ricegrass also occurs in small numbers. Annual cheatgrass is found on the site
but it is not abundant. The forb composition is diverse but consists of species possessing relatively poor
forage value. Abundance and productivity are significantly less than for grasses as forbs produce only about
27% of the herbaceous cover. No evidence of commonly seeded forbs, such as alfalfa, small burnet, or yellow
sweetclover were observed anywhere on the chained and seeded site.
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1983 APPARENT TREND ASSESSMENT

This seeded area has apparently matured to the point where a relatively stable condition exists. As big game
winter range, the area has only fair value because of a shortage of desirable browse. As livestock range, it
would be preferable to untreated juniper-pinyon, but still is not considered an important grazing area. Soil
trend appears stable because of the nearly level terrain. Vegetative condition may be very slowly changing.
Both narrowleaf low rabbitbrush and mountain big sagebrush appear to be slowly increasing. Grasses and
forbs seem relatively static. A significant return of juniper or pinyon trees is at least 15 to 20 years in the
future.

1989 TREND ASSESSMENT

With the increase in vegetative basal cover and a decrease in percent bare soil, trend for soil is considered
improved. There was a significant increase in bluebunch wheatgrass and Sandberg bluegrass, while crested
wheatgrass was stable. The forbs are still poorly represented on this site, but the herbaceous understory trend
would be up at this time. For the browse, specifically mountain big sagebrush, trend is stable. However, there
are some indications that drought conditions have caused some problems with a substantial increase in percent
decadence. Use is also heavier than in 1983.

TREND ASSESSMENT

soil - up slightly (4)

browse - stable (3)

herbaceous understory - up (5)

1997 TREND ASSESSMENT

The trend for soil continues to be stable, but it is still in poor condition. Two things help protect what soil
there is left on the site; the lack of any significant slope and almost 70% of the vegetation cover is contributed
by herbaceous species. Compared to woody species, herbaceous vegetation better protects the soil from
destructive high intensity summer storms. The key browse species for the site is a low elevation form of
mountain big sagebrush that shows normal vigor, good numbers of young plants but no seedlings. Percent
decadence has declined substantially from 25% to 9%. The major problem is that the population is low for this
kind of site at only 680 plants/acre. This could be reflective of poor site potential. Trend for the key browse is
stable even with the lower density, which is mostly reflective of the larger sample size used in 1997. The
herbaceous understory’s trend is slightly down due to a decline in the sum of nested frequency of perennial
grasses, especially bluebunch wheatgrass. Frequency of forbs increased slightly.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - down slightly (2)
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2002 TREND ASSESSMENT

Trend for soil is stable. Cover of bare ground has increased slightly but litter and vegetation cover have
remained similar and the soil erosion condition class was determined as stable in 2002. Trend for the key
browse, mountain big sagebrush, is stable. Density has increased slightly but it is still relatively low at only
880 plants/acre. Utilization was heavier in 2002 compared to previous readings, with 30% of the shrubs
sampled displaying moderate use and 27% showing heavy use. The number of decadent plants also increased
to 34% of the population. These trends are driven by drought and the sagebrush should improve with a return
to normal precipitation patterns. Trend for the herbaceous understory is stable. Sum of nested frequency for
perennial grasses and forbs remained similar to 1997 estimates. The herbaceous understory is still dominated
by crested wheatgrass, bluebunch wheatgrass, and Sandberg bluegrass. Cheatgrass is present in low numbers.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 6

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron cristatum 1061 101 ,159] 141 46 43 61 54 6.64| 7.07
G| Agropyron spicatum ,146] 210 741 .60 53 72 30 27( 3.301 447
G| Bromus tectorum (a) - - 82 63 - - 28 241 3.16] 1.77
G| Oryzopsis hymenoides 22 14 8 13 9 8 4 6 22 33
GJ|Poa secunda 001 177 128 143 24 70 48 551 2.21] 2.82
G| Sitanion hystrix 7 4 - - 3 2 - - - -
Total for Annual Grasses 0 0 82 63 0 0 28 24 3.16| 1.77
Total for Perennial Grasses 3411 506 369 357 135 195 143| 142 12.38] 14.71
Total for Grasses 3411 506| 451| 420] 135] 195| 171 166| 15.55| 16.49
F | Alyssum alyssoides (a) - - R VA - - - 7 - 20
F|Allium spp. - - - 1 - - - 1 - .00
F | Antennaria rosea - 1 1 - - 1 1 - .00 -
F | Arabis spp. - - 4 - - - 2 - .01 -
F| Astragalus beckwithii o -~ 13 o - - 6 - 27 -
F | Astragalus tenellus o = 13 o - - 5 - .36 -
F| Astragalus spp. 1 4 6 3 1 2 4 2 .03 .04
F | Astragalus utahensis - - - 3 - - - 1 - .00
F|Camelina microcarpa (a) - - 3 - - - 1 - .00 -
F|Calochortus nuttallii - 2 6 3 - 1 4 1 .02 .00
F| Cirsium spp. - - - 1 - - - 1 - .00
F | Cryptantha spp. - 2 - - - 1 - - - -
F|Erodium cicutarium (a) - - 6 - - - 3 - .01 -
F|Erigeron pumilus 1 3 | - | 1 1 - .03 -
F|Gilia spp. (a) - - - 1 - - - 1 - .00
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
F|Lathyrus brachycalyx a - o19] 53 - - 7 21 1.04] 2.10
F|Petradoria pumila J91 0 0260 LSl Sl 9 12 20 19 2.091 1.72
F|Phlox hoodii 509 93] .06 62 33 48 30 23 .98 .93
F | Phlox longifolia - - 13 9 - - 4 5 .02 .05
F|Ranunculus testiculatus (a) - -1 175 157 - - 59 49( 1.40 .59
F|Sisymbrium altissimum (a) - - 3 - - - 1 - .03 -
Total for Annual Forbs 0 of 187 179 0 0 64 57| 1.45( 0.80
Total for Perennial Forbs 901 131] 193] 186 44 66 84 741 4.88] 4.86
Total for Forbs 90f 131] 380] 365 44 66 148] 131] 6.34] 5.66

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 18 , Study no: 6
T|Species Strip Average
y Frequency Cover %
p
© '97 02 '97 '02
B| Artemisia tridentata vaseyana 24 311 231 1.92
B| Chrysothamnus viscidiflorus 61 481 2711 2.30
stenophyllus
B|Gutierrezia sarothrae 14 16 .36 40
B|Juniperus osteosperma 5 3.76] 6.07
B| Opuntia spp. 3 4 15 15
B|Pinus monophylla 1 1 .38 53
Total for Browse 108 107 9.69] 11.39
CANOPY COVER --
Herd unit 18 , Study no: 6
Species Percent
Cover
'97  '02
Juniperus osteosperma 3.8 6

Key Browse Annual Leader Growth

Herd unit 18 , Study no: 6

Species

growth (in)
'02

Average leader

Artemisia tridentata vaseyana

1.8
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Point-Quarter Tree Data
Herd unit 18 , Study no: 6

Species Trees per Average
Acre diameter (in)
'97 '02 '97 '02
Juniperus osteosperma 33 84 4.6 | 4.7
BASIC COVER --
Herd unit 18 , Study no: 6
Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 333 333 5.50] 10.00 29.22( 34.22
Rock 115 166 1.25 2.25 1.96] 2.78
Pavement 295 322 25.751 30.25( 17.02] 20.81
Litter 377 364 38.00] 34.75| 31.13 30.62
Cryptogams 221 229 3.00 8.50 7.60] 13.11
Bare Ground 265 288 26.50 14.25( 13.67 19.31
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 6, South of Soldier Creek
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
11.0 7.5 36.0 344 29.6 3.2 5.6 284.8 0.6
(12.0)

Stoniness Index

South of Soldier Canyon, Study # 18 - 06

1]
g -
€ 1.1-20
8
8 21-30
c
'é 3.1-4.0
2 41-50
[=)
>5.1
\ \
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --

Herd unit 18 , Study no: 6

Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
97  '02 102 102
Rabbit 29 29 - -
Elk 1 4 61 5(12)
Deer 19 52 4 (10)
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 6

AlY |Form Class (No. of Plants) Vigor Class Plants Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Artemisia tridentata vaseyana
Y|83 9 - - - - - - - 5 4 - 300 9
89 13 1 - - - - - - 14 - - 466 14
97 8 - - - - - - - 8 - - 160 8
02 1 - - - - - - - 1 - - 20 1
M83 28 3 - - - - - - - 31 - 1033 24 30 31
89 8 8 - - - - - - 14 1 - 533 30 31 16
97 18 2 1 1 1 - - - 23 - - 460 21 30 23
02 16 6 5 - 1 - - - 27 1 - 560 19 30 28
D| 83 - - - - - - - - - - - 0 0
89 4 6 - - - - - - 8 - 1 333 10
97 - 2 - - 1 - - - 2 - 1 60 3
02 1 6 5 1 - 2 - - 7 - 8 300 15
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 160 8
02 - - - - - - - - - - - 140 7
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 08% 00% 00% - 0%
'89 38% 00% 08% -49%
'97 18% 03% 03% +23%
'02 30% 27% 18%
Total Plants/Acre (excluding Dead & Seedlings) '83 1333 Dec: 0%
'89 1332 25%
'97 680 9%
'02 880 34%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
S|83 - - - - - - - - - - - - 0 0
89 3 - - - - - - - 3 - - - 100 3
97 - - - - - - - - - - - - 0 0
02 - - - - - - - - - - - - 0 0
Y| 83 18 - - - - - - - 18 - - - 600 18
89 31 - - - - - - - 31 - - - 1033 31
97 10 - - - - - - - 10 - - - 200 10
02 4 - - - - - - - 4 - - - 80 4
M83 64 - - - - - - - 64 - - - 2133 11 18 64
89 14 1 - - - - - - 15 - - - 500 9 10 15
971 108 - - 10 - - - -l 115 - - 3 2360 9 15 118
02 87 - - 4 - - 2 - 93 - - - 1860 7 12 93
D|83 1 - - - - - - - - - - 1 33 1
89 12 - - - - - - - 12 - - - 400 12
97 30 - - 3 - - - - 10 - - 23 660 33
02 28 6 - - - 1 1 - 23 - - 13 720 36
X|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 220 11
02 - - - - - - - - - - - - 220 11
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 01% -30%
'89 02% 00% 00% +40%
'97 00% 00% 16% -17%
'02 05% 5% 10%
Total Plants/Acre (excluding Dead & Seedlings) '83 2766 Dec: 1%
'89 1933 21%
'97 3220 20%
'02 2660 27%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Gutierrezia sarothrae
S|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 10 - - - - - - - 10 - 200 10
02 - - - - - - - - - - 0 0
Y| 83 1 - - - - - - - 1 - 33 1
89 7 - - - - - - - 7 - 233 7
97 7 - - - - - - - 7 - 140 7
02 - - - - - - - - - - 0 0
M83 13 - - - - - - - 13 - 433 8 12 13
89 1 - - - - - - - 1 - 33 8 13 1
97 32 - - - - - - - 32 - 640 6 8 32
02 31 - - - - - - - 31 - 620 4 7 31
D|83 - - - - - - - - - - 0 0
89 - 1 - - - - - - 1 - 33 1
97 - - - - - - - - - - 0 0
02 8 - - - - - - - 8 - 160 8
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 40 2
02 - - - - - - - - - - 240 12
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% -36%
'89 11% 00% 00% +62%
'97 00% 00% 00% +0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 466 Dec: 0%
'89 299 11%
'97 780 0%
'02 780 21%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total

GIR Per Acre |(inches)

E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.

Juniperus osteosperma

Y| 83 - - - - - - - - - - 0 0
89 1 - - - - - - - 1 - 33 1
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0

M83 5 - - - - - - - 5 - 166 60 44 5
89 5 - - - - - - - 5 - 166 73 55 5
97 4 - - - - - 1 - 5 - 100 - - 5
02 8 - - - - - - - 9 - 180 - - 9

X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 - - - - - - - - - - 40 2
02 - - - - - - - - - - 20 1

% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change

'83 00% 00% 00% +17%
'89 00% 00% 00% -50%
'97 00% 00% 00% +44%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 166 Dec: -
'89 199 -
'97 100 -
'02 180 -

Opuntia spp.

Y| 83 - - - - - - - - - - 0 0
89 2 - - - - - - - 1 - 66 2
97 - - - - - - - - - - 0 0
ol - - - - 1 - 0 0

M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 6 - - - - - - - 6 - 120 6 16 6
02 4 - - - - - - - 4 - 80 4 11 4

D|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 0 0
02 1 - - - - - - - - - 20 1

% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'83 00% 00% 00%
'89 00% 00% 50% +45%
'97 00% 00% 00% -17%
'02 00% 00% 20%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 66 0%
'97 120 0%
'02 100 20%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Pinus monophylla
M83 - - - - - - - - - - 0 - 0
89 - - - - - - - - - - 0 - 0
97 1 - - - - - - - 1 - 20 - 1
02 1 - - - - - - - 1 - 20 - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 20 -
'02 20 -
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Trend Study 18-15-02

Study site name: Upper Kessler Canyon . Vegetation type: Perennial Grass .

Compass bearing: frequency baseline 110 degrees magnetic (Lines 3-4 @ 91°M).
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

From Highway 201 turn left (south) at 1160 West to North Warehouse, Gate #24 of Kennecott. Travel to
security shack and get permission and an escort to proceed up Kessler Canyon. Contact Paula at the Kennecott
Environmental Office (569-7120) before reading the site. From the check dam in upper Kessler Canyon
(Smelter Canyon) continue on into the valley for approximately 0.25 miles to a concrete mound. From the
concrete mound, walk 23 paces bearing 148 degrees magnetic to the 0-foot baseline stake. The 0-foot stake is
a short fencepost with a white top.

\
Smelter N

]

18-15-97
Upper Kessler

ICheck bam

Concrete
moungi
'”*j 23 paces @
, ~148°M
|
] x 0
‘ % //é\)
) \\\ g - -
A s =l AN =
,___,-..}-J.?per Kes§let:;ﬁf:_:._ —_——:‘f‘."x-:‘- ‘ g
N |
;‘ AN (7 ,"‘ ?3
\ \I I'! 1.__” / M
Map Name: Farnsworth Peak Diagrammatic Sketch
Township_1S , Range 3W_, Section 27 GPS: NAD 27, UTM 128 4506664 N 401613 E
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DISCUSSION

Upper Kessler Canyon - Trend Study No. 18-15

The Upper Kessler Canyon study is located in the upper canyon bottoms owned by Kennecott, just south of
the smelter. Decades of pollution from the smelter has caused most of the vegetation on the surrounding hills
to die and most of the soil has eroded down into the bottom of the canyon where the trend study is located.
The site has been disked and seeded to mostly perennial grass species. The area has a slope of 3-5% with a
northwest aspect and an elevation of 5,300 feet. Wildlife use on the site is mostly from elk with some deer
use. Pellet group transect data from 2002 estimated 22 elk and 9 deer days use/acre (54 edu/ha and 22 ddu/ha).

The soil surface appears to be a hard-packed clay with a relatively large amount of rock and gravel on the
surface and throughout the profile. Effective rooting depth is estimated at only 5 inches. The actual soil depth
is obviously deeper but severe soil compaction prevents deeper soil penetrometer readings. Soil texture is a
sandy clay loam with a neutral to slightly acid soil reaction (pH of 6.6). Soil temperature is high at 79°F at
only about 6 inches in depth. The shallow effective rooting depth and high soil temperature would both be
deterrents to the establishment of shrubs onto this site as illustrated by the fact that shrubs were seeded but
very few became established. If shrubs are thought to be necessary to improve value as a winter range,
interseeding or interplanting of shrubs would be necessary. There is little erosion occurring because of the
protective cover from herbaceous species, litter, and lack of significant slope.

In a 1978 line-intercept study, the area was devoid of perennial vegetation and dominated by bare soil, rock,
and annual species. By 1990, the study area had been disked, terraced, and seeded to perennial species. The
dominant species in the canyon bottom at that time was a large and very robust intermediate wheatgrass. By
1997 and 2002, not much had changed, with intermediate wheatgrass still dominating the area and providing
almost all of the total vegetation cover. Without the dominance of the perennial grasses, western ragweed
could be more of a problem than it is. Ragweed is the only abundant perennial forb on the site. Other forbs
are represented by weedy species such as curlycup gumweed, sunflower, toadflax, and wooly mullein.

1990 APPARENT TREND ASSESSMENT

Soil trend appears stable with a lack of significant slope and good protective cover from herbaceous species
and litter. The browse trend is not applicable here for none were sampled and it is not considered a deer winter
range. There are a few white-stemmed rabbitbrush and four-wing saltbush on the slopes surrounding the site.
The herbaceous understory has improved from what was here before the treatment and seeding.

1997 TREND ASSESSMENT

Soil trend is stable with percent bare soil at 9% and good protective cover. Browse trend is not applicable here
for none were sampled on the site. Pellet group data indicates that elk inhabit the area (32% quadrat
frequency), but deer do not (no pellet groups were sampled). The herbaceous understory is stable with seeded
grasses still dominating. However, 85% of the forb cover is contributed by western ragweed, yet forbs only
make up 12% of the herbaceous understory.

TREND ASSESSMENT

soil - stable (3)

browse - not applicable, none were sampled (NA)
herbaceous understory - stable (3)
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2002 TREND ASSESSMENT

Trend for soil is stable. Cover of bare ground has increased and litter cover has declined, but herbaceous cover
is abundant and has remained stable since 1997. There is not a problem with erosion on the site due to the
gentle terrain and the abundant protective ground cover. There is no shrubs sampled on the site so there is no
browse trend. Trend for the herbaceous understory is also stable. Sum of nested frequency of perennial
grasses has remained similar while frequency of perennial forbs has increased. Intermediate wheatgrass
remains the dominant species as it provides 99% of the grass cover and 86% of the total vegetation cover. The
forb composition is poor with several weedy species sampled including ragweed, thistle, curlycup gumweed,
sunflower, toad flax, and wooly mullein.

TREND ASSESSMENT

soil - stable (3)

browse - not applicable, none were sampled (NA)
herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 15

T| Species Nested Frequency  [Quadrat Frequency |Average

y Cover %

p

¢ '90 '97 '02 '90 '97 '02 '97 '02
G| Agropyron intermedium 286] 3061 307 98 97 98| 27.99] 29.17
G| Bromus tectorum (a) - 67 51 - 24 20 .39 35
G| Poa bulbosa - - 5 - - 3 - .04
G| Poa fendleriana 3 5 - 1 3 - .04 -
G| Poa pratensis 231 10 o 10 4 - .09 -
Total for Annual Grasses 0 67 51 0 24 20( 0.39] 0.35
Total for Perennial Grasses 312 3211 312 109 104| 101| 28.13| 29.21
Total for Grasses 312 388 363 109 128] 121| 28.52| 29.56
F| Ambrosia psilostachya -~ .70 .62 - 28 241 3.25] 1.36
F| Aster chilensis w25 2 o 11 1 - .00 -
F|Cirsium spp. - 2 3 - 1 3 .00 .04
F|Comandra pallida - - 1 - - 1 - .00
F|Epilobium brachycarpum (a) -l 34 76 - 18 33 28 .85
F|Equisetum spp. - - 2 - - 1 - .00
F|Eriogonum brevicaule o = 028 - - 13 - .26
F|Grindelia squarrosa 27 Al »15 12 4 6 22 38
F|Helianthus annuus (a) - = 20 - - 9 - .82
F|Lactuca serriola 2 14 9 1 6 4 .06 .02
F|Linaria dalmatica o e ) - - 15 - .63
F|Mentzelia spp. - - 1 - - 1 - 38
F|Medicago sativa b1l o b3 5 - 1 - .06
F|Solidago spp. 518 o o 8 - - - -
F|Verbascum thapsus - - 7 - - 3 - .04

959



T|Species Nested Frequency  |Quadrat Frequency |[Average

y Cover %

p

¢ '90 '97 '02 '90 '97 '02 '97 '02
Total for Annual Forbs 0 34 96 0 18 42 0.28] 1.68
Total for Perennial Forbs 83 921 167 37 40 721 3.55] 3.19
Total for Forbs 83| 126] 263 37 58 114] 3.84] 4.87

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 18 , Study no: 15
T|Species Strip Average
y Frequency Cover %
p
© '97 '02 '97 '02
B| Elaeagnus angustifolia 0 0 - 15
Total for Browse 0 0 0] 0.15
BASIC COVER --
Herd unit 18 , Study no: 15
Cover Type Nested Average Cover %
Frequency
'97 '02 '90 '97 '02
Vegetation 321 322 0f 33.99] 33.88
Rock 261 237 0 23.40] 21.96
Pavement 114 121 0 2.83 3.69
Litter 377 368 0| 44.82] 34.93
Cryptogams 105 102 0 2.83 4.77
Bare Ground 123 153 7.50 8.89| 14.36
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 15, Upper Kessler
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
5.0 79.0 6.6 52.3 26.2 21.6 1.0 28.4 134.4 0.7
(5.9)

Stoniness Index

Upper kessler, Study # 18 - 15

<1
1.1-2.0
21-3.0

3.1-4.0

Depth in Decimeters

>5.1

0 20 40 60 80 100
Percent Frequency
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PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 15

Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97  '02 102 102
Elk 32 4 287 22 (55)
Deer - 2 113 9(21)
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Trend Study 18-20-02

Study site name: Black Rock East . Vegetation type: Perennial Grass .

Compass bearing: frequency baseline 35 degrees magnetic (Line 3-4 @ 336°M).
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

Traveling north on Highway #111 turn left (West) (just before the Baccus west gate sign and overpass) on a
dirt road which goes up Coon Canyon. Travel west for 0.2 miles to a gate. This gate (#39E) is controlled by
Kennecott and you must get permission to have it opened. Contact Paula at the Kennecott Environmental
Office (569-7120) before reading the site. From the gate continue up Coon Canyon for 3.9 miles to a fork.
Turn right (north) off the main road and travel north west up the right fork of Coon Canyon for 3.5 miles to a
saddle and an intersection. Stay right and continue 1.3 miles up a steep road around the west side of Kessler
Peak to last switchback west of Black Rock Peak. Park here and walk onto the knoll to the east. From the
knoll, walk 39 paces north (bearing approximately 32 degrees magnetic) to the O-foot baseline stake. The
study is marked by short fenceposts. The 100-foot end of the baseline is marked by rebar.

O
18-19 %
- z
Prvi
x 100'0@
0 o5

39 paces

18-20-02
Black Rock East

s Farnsworth
Peak

Map Name: Farnsworth Peak Diagrammatic Sketch

Township 1S , Range 3W , Section 32 GPS: NAD 27, UTM 128 4504129 N 398339 E
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DISCUSSION

Black Rock East - Trend Study No. 18-20

The Black Rock East study is at about the same elevation as the Black Rock West study (18-19). This site has
a moderate slope of 35% and a northeast aspect. In 1997, it was noted that the site had been poorly located as
it was placed on the ecotone between a thick stand of spike fescue and the noticeably drier eastern aspect
dominated by needlegrass and slender wheatgrass. It was suggested that the site should be moved further to
the north where elk pellet groups indicated that elk preferred the spike fescue, not the more dry east aspect. A
pellet group transect read on site in 1997 estimated 48 elk days use/acre (119 edu/ha), but there were no deer
pellets sampled. Pellet group data from 2002 estimated 64 elk days use/acre (159 edu/ha), while deer use was
estimated at only 3 days use/acre (7 ddu/ha). Grasshoppers were common on the site in 2002.

The soils at the site are moderately deep with an effective rooting depth of almost 16 inches. The soil
temperature was estimated at 50° F at 17 inches in depth. The soil textural analysis indicates a loam with a
slightly acidic soil reaction (pH 6.4) The site has good protective herbaceous and litter cover, with little
erosion taking place. The erosion condition class was determined as stable in 2002.

The Black Rock East site in the Smelter Canyon drainage was described as drier and originally more depleted
of vegetation than the study in the Black Rock Canyon drainage. The community here is similar to the Black

Rock West site in that spike fescue is also the dominant grass. There are few shrubs on the site with the most

common species being isolated dense patches of chokecherry. There are also a few stickyleaf low rabbitbrush
and snowberry shrubs on the slope. Total shrub cover is very low averaging only about 6% cover in 2002.

The herbaceous understory is abundant and very diverse. Spike fescue provided 75% of the total grass cover
in 1997 and 37% of the total herbaceous cover. By 2002, it accounted for 81% of the grass cover and 47% of
the total herbaceous cover. Several other perennial grasses occur on the site but only letterman and subalpine
needlegrass are common. Grasshoppers were in very high numbers in 1997 and 2002 and were utilizing the
grasses. The forb composition is very diverse with 23 species sampled in 2002. The more common perennial
species include western yarrow, rose pussytoes, aster, lupine, and showy goldeneye.

1990 APPARENT TREND ASSESSMENT

The soil trend is thought to be stable with good protective cover from the herbaceous species and litter. The
browse trend is not critical to this site because of the elevation. It is more of a summer range for elk.
Although, the species that do occur on the site are generally in good vigor even though the sampling design
did not pick up any shrubs. The herbaceous understory is thought to be in stable condition with most of the
vegetative cover coming from the herbaceous species.

1997 TREND ASSESSMENT

The trend for soil is stable. Cover values for percent bare soil declined to 6%, but litter cover also declined.
Protective cover from the herbaceous species is still high with 92% of the total vegetative cover coming from
grasses and forbs. The much larger sampling design now picks up some browse species that were not sampled
before. The numbers are relatively low and shrubs are still a minor component of the vegetative community.
Trend is stable for the herbaceous species with similar sum of nested frequency values for grasses and forbs
compared to 1997.

TREND ASSESSMENT

soil - stable (3)

browse - stable, but not a critical on this summer range (3)
herbaceous understory - stable (3)
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2002 TREND ASSESSMENT

Trend for soil remains stable. Cover of bare ground did increase slightly while litter cover declined slightly.
However, total herbaceous cover remained stable at about 45%. There is still adequate protective ground
cover to prevent most erosion. There is little browse on the site which is of minor importance on this summer
range. One thick patch of chokecherry located near the beginning of the baseline accounts for most of the
shrub density. Trend for the herbaceous understory is stable. Sum of nested frequency for perennial grasses
and forbs has remained stable. Spike fescue continues to dominate the site with subalpine and letterman
needlegrass more common on the drier eastern aspect of the slope.

TREND ASSESSMENT

soil - stable (3)

browse - stable, but not a critical (3)
herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 20

T|Species Nested Frequency Quadrat Frequency |Average

y Cover %

p

¢ '90 '97 '02 '90 '97 '02 '97 '02
G| Agropyron spicatum 3 10 4 1 5 2 .19 .03
G| Agropyron trachycaulum JA57) 91 26 66 41 12 .90 24
G| Bromus carinatus »102 S 22 47 4 7 22 .66
G| Leucopoa kingii 211 ,153] 163 9 49 491 17.10| 20.87
G| Melica bulbosa 4 1 - 1 1 - .00 -
G| Poa bulbosa - 1 - - 1 - .00 -
G| Poa fendleriana - 1 11 - 1 4 .03 .04
G| Poa pratensis 2 5 3 1 2 1 .01 .03
Gl Poa secunda o Al w15 - 1 7 .00 13
Gl Stipa columbiana Jd6] .36 43 8 18 24 1.09 .53
G| Stipa lettermani 1211 128 111 52 56 431 3.221 3.17
Total for Annual Grasses 0 0 0 0 0 0 0 0
Total for Perennial Grasses 426 435 398 185 179| 149] 22.79( 25.74
Total for Grasses 426| 435 398 185 179 149] 22.79] 25.74
F|Achillea millefolium 97| 109] 132 45 42 501 2.79( 1.88
F|Agoseris glauca W26 L1l D 11 5 2 .02 .01
F| Agastache urticifolia a Jd 522 - 3 11 .04 25
F| Antennaria rosea R Y| w45 - 17 18 4.001 3.40
F| Arabis spp. 13 9 8 7 5 5 .02 02
F | Aster spp. Al 18 A4 - 9 21 43 93
F|Chaenactis douglasii p21 al a 10 1 - .00 -
F| Cirsium spp. A w7 a - 5 - 36 .00
F|Comandra pallida - - - - - - - .00
F|Collinsia parviflora (a) - - 510 - - 6 - .03
F|Crepis acuminata »19 a a 8 - - - -
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T|Species Nested Frequency  |Quadrat Frequency |[Average

y Cover %

p

¢ '90 '97 '02 '90 '97 '02 '97 '02
F|Delphinium nuttallianum 5 3 1 3 3 1 .06 .03
F|Epilobium brachycarpum (a) - 10 7 - 4 2 .07 .01
F | Eriogonum umbellatum - 6 6 - 2 2 15 .03
F|Erysimum spp. 9 - - 4 - - - -
F|Gayophytum ramosissimum (a) -l W95 al - 33 1] 212 .01
F|Helianthus annuus (a) 1 - - 1 - - - -
F |Helianthella uniflora ,16 o o 6 - - - -
F|Lathyrus brachycalyx 9 17 14 5 6 6| 1.24 .60
F|Lactuca serriola 4 - - 3 - - - -
F|Linaria dalmatica - - 1 - - 1 - .16
F|Lupinus argenteus O8] 31 +49 26 14 22 246| 3.95
F|Machaeranthera canescens 1 7 7 1 4 3 .07 .04
F|Madia glomerata (a) - - 5 - - 3 - .04
F|Osmorhiza occidentalis w12 o o 6 - - - -
F|Penstemon spp. Al 13 o - 7 - A1 -
F|Polygonum douglasii (a) -l ,209( ,159 - 61 49 5.671 1.72
F|Potentilla spp. - 4 - - 2 - .03 -
F|Stellaria jamesiana -1 121 25 - 45 9 1.6l .07
F| Taraxacum officinale - 5 - - 2 - 15 -
F | Thalictrum fendleri 8 3 7 3 1 3 15 18
F| Tragopogon dubius 13 ol b2 7 1 2 .00 .01
F|Unknown forb-perennial - 5 - - 3 - .09 -
F|Viguiera multiflora L1971 80 176 76 33 571 1.33] 5.66
F|Viola spp. - 2 - - 1 - .03 -
Total for Annual Forbs 1| 314 182 1 98 61| 7.87] 1.81
Total for Perennial Forbs 518 S11| 544 221 211 213| 15.23| 17.27
Total for Forbs 5191 825] 726] 222 309 274] 23.11] 19.09

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --

Herd unit 18 , Study no: 20

T|Species Strip Average

y Frequency Cover %

p

© '97  '02 '97 '02

B| Chrysothamnus viscidiflorus 0 2 - .03
viscidiflorus

B| Prunus virginiana 12 131 4.06] 5.65

B| Symphoricarpos oreophilus 1 1 15 -

Total for Browse 13 16 4.21] 5.69
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CANOPY COVER -- LINE INTERCEPT
Herd unit 18 , Study no: 20

Species Percent
Cover
'97  '02
Prunus virginiana -1 5.80
BASIC COVER --
Herd unit 18 , Study no: 20
Cover Type Nested Average Cover %
Frequency
'97 '02 '90 '97 '02
Vegetation 368 376 775 55.12| 54.47
Rock 217 220 11.75 6.25 8.47
Pavement 291 240 16.001 14.37( 8.39
Litter 396 378 51.50( 42.15] 36.38
Cryptogams - 5 25 0 .01
Bare Ground 181 216 12.75 5.88 9.26
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 20, Black Rock East
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
15.7 50.0 6.4 36.4 46.1 17.5 8.9 43.9 252.8 0.4
17.4)

Stoniness Index

Black Rock East, Study # 18 - 20

g <1
£1.4-20
®
S 21-30
< 31-40
S 41-50
o
>5.1
[
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18, Study no: 20
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
97 02 '97 102 '97 102
Elk 21 25 626 835 48 (119) | 64 (159)
Deer - 2 - 35 - 3(7)
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 20

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
M90 - - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - - - 0 - - 0
02 2 - - - - - - - 2 - - - 40 9 12 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: -
'97 0 -
'02 40 _
Prunus virginiana
Y90 - - - - - - - - - - - - 0 0
97 52 - - - - - - - 52 - - - 1040 52
02 380 - - - - - - -1 380 - - - 9240 462
M90 - - - - - - - - - - - - 0 - - 0
97 51 2 - - - - - - 53 - - - 1060 30 14 53
02 23 1 - - - - - - 23 1 - - 480 34 19 24
D] 90 - - - - - - - - - - - - 0 0
97 - 1 - - - - - - - - - 1 20 1
02 12 - - - - - - - 4 - - 8 240 12
X190 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 140 7
02 - - - - - - - - - - - - 160 8
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 03% 00% .94% +79%
'02 20% 00% 02%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: 0%
'97 2120 1%
'02 9960 2%
Symphoricarpos oreophilus
Y190 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 0 0
02 1 - - - - - - - 1 - - - 20 1
M90 - - - - - - - - - - - - 0 - - 0
97 1 - - - - - - - 1 - - - 20 7 5 1
02 - - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: -
'97 20 -
'02 20 -
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Trend Study 18-23-02

Study site name: South Palmer Point . Vegetation type: Big Sagebrush-Grass .

Compass bearing: frequency baseline_14 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the site where the creek crosses the road at Delle Ranch, proceed north towards Broons Canyon for 0.05
miles to an intersection. Turn left, and go 0.65 miles until you reach a rock outcropping on the right hand side
of the road. From the base of the rock outcropping, walk 57 paces at an azimuth of 355 degrees magnetic
(across the road and a dry wash), to the 0-foot baseline stake. The baseline runs at an azimuth of 29 degrees
magnetic, and is marked by green steel "T" fenceposts approximately 12 to 19 inches high. The 0-foot
baseline stake has a red browse tag, number 3984, attached.

N

!

18-23-02
South Palmer
Point

/

Broons
Canyon

2000

100’

0-$

[

Rock
' outcropping

|:|Delle Ranch

~ = ———""Creek

Map Name: _Salt Mountain Diagrammatic Sketch

Township_3S , Range 7W , Section_ 6 GPS: NAD 27, UTM 128 4493694 N 357589 E
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DISCUSSION

South Palmer Point - Trend Study No. 18-23

The South Palmer Point trend study samples a Wyoming big sagebrush-grass deer winter range. This study
was said to be used heavily by wintering deer in the past. The study is on a west aspect with only a slight
slope (0-3%) and an elevation of about 5,100 feet. Land management authority is with the Bureau of Land
Management. Deer use was judged to be light to moderate in 1997, with some light cattle use also evident.
Pellet group transect data from 2002 estimated 23 deer days use/acre (57 ddu/ha). No cattle sign was noted.

Soils are derived from fine textured alluvial deposits with many large rocks on the soil surface. Effective
rooting depth is estimated at 14 inches. In 1997, soil temperature was relatively high averaging nearly 72° F at
that depth. Parent material consists of a combination of quartzite, limestone, and some conglomerate rock
which were alluvially deposited from the canyon to the east. Soil textural analysis indicates it to be a loam
with a moderately alkaline reaction (pH 7.9). The high temperature and pH could be limiting to the
establishment of some species. The amount of phosphorus in the soil is low at only 3.4 ppm. Values less than
10 ppm could limit establishment and development of some plant species. Cover of bare ground has declined
from 30% in 1983 to 17% in 2002. Cryptogams are abundant with its cover increasing from less than 1% in
1983 to 12% in 2002. Vegetative cover consists primarily of cheatgrass brome, Wyoming big sagebrush,
broom snakeweed, and scattered Utah juniper. This has not changed much through the years. Protective
ground cover is abundant enough to prevent most erosion. The erosion condition class was determined as
stable in 2002.

Browse cover comes primarily from two species, Wyoming big sagebrush and Utah juniper. These combined
to provide 98% of the browse cover in 1997 and 93% in 2002. Wyoming big sagebrush is the key browse
species with a density of 3,820 plants/acre in 2002. Utilization was heavy in 1983 and nearly half of the
population was decadent (47%). Use was moderate in 1989 and the number of decadent plants increased to
83% of the population. Population density declined from 2,399 plants/acre in 1983 to 966 plants/acre in
1989. Use was mostly light in 1997 and 2002. The population displayed normal vigor on most plants.
Percent decadence declined to about 20% while young recruitment was excellent during both readings (38%
and 24%). Dead plants, which were first sampled in 1997, were abundant in 1997 and 2002 indicating that a
die-off occurred in the past. The population appears to have bounced back somewhat and displays an upward
trend. Vigor was normal on most plants in 2002 and average leader growth was excellent averaging 3.4
inches.

Broom snakeweed and Utah juniper are both increasers with heavy grazing. Total canopy cover of juniper
averaged 11% in 2002. Point quarter data estimated 72 trees/acre with an average diameter of 7 inches. Age
class analysis indicated a slowly expanding juniper population. Broom snakeweed has a stable population
estimated at 2,600 plants/acre in 2002.

The most common grasses are Sandberg bluegrass and cheatgrass brome. However, neither provides much
forage. Other grasses occur infrequencly. Cheatgrass is dense enough in most places to create a fire hazard.
If a wildfire occurred, it would mean the immediate loss of the sagebrush population. Where the cheatgrass is
dense, competition from this winter annual is suppressing the establishment and growth of succulent forbs.
The forbs that are present are mostly low growing species of rather poor forage value.

1983 APPARENT TREND ASSESSMENT

Although some sheet and gully erosion is occurring, overall the soil appears basically stable. The dense
cheatgrass cover isn’t especially effective at preventing runoff, but at least it provides some litter cover. The
slope is also gentle which lessens erosion potential. Vegetatively, there are distinct problems. The key browse
species, Wyoming big sagebrush, is over-utilized and appears to be in a state of decline. Increasing
populations of Utah juniper and broom snakeweed, along with a high fire potential are unfavorable trends.
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1989 TREND ASSESSMENT

Trend for soil is stable. Cover of bare soil has declined from 30% to 20%. Herbaceous cover and the lack of
any significant slope help mitigate the effects of erosion. The trend for browse, primarily the preferred
Wyoming big sagebrush, is down. This is indicated by the increase in the percentage of plants rated with poor
vigor, from 47% to 72%. Percent decadence is also increasing from 47% to 83%. The herbaceous understory
is slightly up for the perennial component, although there is still too many weedy species in the composition.

TREND ASSESSMENT

soil - stable (3)

browse - downward (1)

herbaceous understory - slightly upward (4)

1997 TREND ASSESSMENT

The trend for soil is slightly improving, with a decrease in percent bare soil (20% to 10%), a significant
increase in cryptogamic cover (4% to 10%), and a decrease in percent rock and pavement cover. The trend for
the key browse, Wyoming big sagebrush, is up with moderate use declining from 83% to 13%, those plants
classified as having poor vigor declining from 72% to 11%, and percent decadence decreasing from 83% to
24%. Also of great importance is that seedling recruitment for sagebrush has increased to 37% and the
percentage of young plants in the population has increased to 38%. All measured parameters have improved.
The trend for the herbaceous understory is stable. Sum of nested frequency for perennial grasses and forbs has
declined slightly but not enough to warrant a downward trend. However, most of the grass and forb cover for
this site is derived from annuals and weedy species. Cheatgrass accounts for 50% of the total grass cover and
41% of the total herbaceous cover.

TREND ASSESSMENT

soil - slightly improved (4)

browse - upward (5)

herbaceous understory - stable but poor (3)

2002 TREND ASSESSMENT

Trend for soil is stable. Cover of bare ground has increased slightly and litter cover has declined, but total
herbaceous cover has increased slightly and total vegetation cover has remained stable. There is little active
erosion occurring on site and the erosion condition class was determined to be stable in 2002. Trend for
Wyoming big sagebrush is up slightly. Density has increased 34% since 1997, average vigor has improved,
percent decadence has declined to 19%, and young plants remain abundant. Utilization remains light and it
appears that deer have not used this area heavily since 1989. Juniper trees appear to be slowly increasing and
may warrant treatment in the future. The herbaceous understory is poor and continues to be dominated by
cheatgrass, a winter annual. It now provides 58% of the total grass cover and 55% of the total herbaceous
cover. Average cover of cheatgrass is estimated at about 13%. The only abundant perennial grass is Sandberg
bluegrass which accounts for 36% of the total grass cover. However, it provides little forage. Forbs are fairly
diverse but produce less that 2% total cover. The most common species is the annual bur buttercup. Trend for
the herbaceous understory is considered stable. Grasses, which account for the majority of the herbaceous
cover, have remained at similar frequencies compared to 1997 estimates.

TREND ASSESSMENT

soil - stable (3)

browse - up slightly (4)

herbaceous understory - stable but poor (3)
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 23

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron spicatum 12 6 11 21 5 2 5 9 .61 93
Gl Aristida purpurea - - - 3 - - - 1 - .03
G| Bromus tectorum (a) - -1 3081 301 - - 97 93 8.61] 12.80
G| Poa secunda 1601 244 224 236 63 88 79 80| 7.65( 7.92
G Sitanion hystrix I B3 21 .10 3 12 11 6 .29 .39
Total for Annual Grasses 0 0f 308 301 0 0 97 93] 8.61] 12.80
Total for Perennial Grasses 1811 281 256] 270 711 102 95 96| 8.56] 9.28
Total for Grasses 1811 281 564 571 711 102] 192 189 17.17| 22.09
F|Agoseris glauca - - - 1 - - - 1 - .00
F| Antennaria rosea 12 18 5 6 7 8 3 4 .06 .19
F | Astragalus cibarius I 12 36 o 8 5 16 -1 1.39 -
F | Astragalus utahensis 7 13 15 1 5 6 6 1 23 .00
F|Castilleja chromosa 3 - - - 1 - - - - -
F|Calochortus nuttallii 11 19 10 4 7 9 6 2 .03 .01
F|Chaenactis douglasii anl o4 v8 o 1 2 5 - .02 -
F|Cirsium undulatum b L2 10 o 2 2 7 - 13 -
F|Comandra pallida - - 3 6 - - 2 2 .01 .03
F|Collinsia parviflora (a) - - 4 3 - - 2 1 .01 .00
F | Cryptantha spp. - 3 - - - 1 - - - -
F|Draba spp. (a) - - - 4 - - - 1 - .00
F|Erodium cicutarium (a) - - al pll - - 1 6 .03 25
F|Holosteum umbellatum (a) - -1 34| 18 - - 14 8 31 .09
F|Lathyrus brachycalyx 101 24 o o 4 8 - - - -
F|Lactuca serriola o an’ 8 o - 5 4 - .04 -
F|Lygodesmia spp. - - 3 - - - 2 - .01 -
F|Microsteris gracilis (a) - - 1 4 - - 1 2 .00 .01
F|Phlox longifolia Jd00 321 24 429 4 17 10 12 25 .16
F |Ranunculus testiculatus (a) - -1 1541 122 - - 56 441  1.09 44
F| Tragopogon dubius - - 7 - - - 3 - .04 -
F|Zigadenus paniculatus - - 1 2 - - 1 2 .03 .06
Total for Annual Forbs 0 0| 194 162 0 0 74 621 1.45] 0.80
Total for Perennial Forbs 681 134 130 49 39 63 65 241 228 047
Total for Forbs 68] 134] 324 211 39 63] 139 86 3.73] 1.27

Values with different subscript letters are significantly different at alpha = 0.10
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BROWSE TRENDS --
Herd unit 18 , Study no: 23

oo <

T|Species Strip Average
Frequency Cover %

97 02 '97

'02

oo

Artemisia tridentata
wyomingensis

66 771 11.78

9.55

B| Chrysothamnus nauseosus
albicaulis

1 0 .03

B| Chrysothamnus viscidiflorus
viscidiflorus

1 0 .00

B| Gutierrezia sarothrae

38 45 .34

2.18

B|Juniperus osteosperma

6 9 7.68

8.89

Total for Browse

112 131 19.85

20.63

CANOPY COVER -- LINE INTERCEPT

Herd unit 18 , Study no: 23

'97

Species Percent
Cover

'02

Artemisia tridentata
wyomingensis

9.67

Gutierrezia sarothrae

-l 142

Juniperus osteosperma

(V)]

10.92

Key Browse Annual Leader Growth
Herd unit 18 , Study no: 23

Species

Average leader
growth (in)

'02

Artemisia tridentata wyomingensis

3.4

Point-Quarter Tree Data
Herd unit 18 , Study no: 23

Acre
'02

Species Trees per Average

diameter (in)
'02

Juniperus osteosperma 72

7.1

9

72




BASIC COVER --

Herd unit 18 , Study no: 23

Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 354 361 1.50 6.00] 39.91| 42.34
Rock 89 103 3.25 6.25 2.591 2.93
Pavement 256 257 1.25] 10.00 5.13 5.51
Litter 385 367 63.50| 53.75| 43.77 37.09
Cryptogams 228 236 25 3.75] 10.16] 12.06
Bare Ground 218 266 30.251 20.25( 10.21] 16.87
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 23, South Palmer Point
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
14 71.6 7.9 42.0 33.1 24.9 2.1 34 259.2 0.5
(14.5)
Stoniness Index
South Palmer Point, Study # 18 - 23

£ 1.1-20

[&] .

& 21-3.0 No data available

< 34-40-|

S 4150

o

> 5.1
0 20 40 60 80 100
Percent Frequency

PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 23

Type Quadrat Pellet Transect

Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97 '02 102 102

Rabbit 18 3 - -

Deer 16 5 296 23 (56)

Cattle 2 - - -
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 23

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Artemisia tridentata wyomingensis
S183 2 - - - - - - - - 2 - - - 66 2
89 - - - - - - - - - - - - - 0 0
97 45 - - - - - - - - 45 - - - 940 47
02 - - - - - - - - - - - - - 0 0
Y| 83 1 - - - - - - - - 1 - - - 33 1
89 2 - - - - - - - - 1 - 1 - 66 2
97 46 2 - - - - - - - 48 - - - 960 48
02 45 - - - - - - - - 45 - - - 900 45
M83 - 10 27 - - - - - - 37 - - - 1233 19 26 37
89 1 2 - - - - - - - 2 - 1 - 100 39 29 3
97 40 9 - - - - - - - 47 - 2 - 980 28 45 49
021 101 7 - 2 - - - - -1 110 - - - 2200 21 31 110
D|83 - 11 23 - - - - - - - - 34 - 1133 34
89 2 22 - - - - - - - 5 - 19 - 800 24
97 16 6 - 2 - - - - - 12 - 1 11 600 30
02 32 2 - 2 - - - - - 19 3 1 13 720 36
X]83 - - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - - 2080 104
02 - - - - - - - - - - - - - 1560 78
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 29% 69% 47% -60%
'89 83% 00% 72% +62%
'97 13% 00% 11% +34%
'02 05% 00% 07%
Total Plants/Acre (excluding Dead & Seedlings) '83 2399 Dec: 47%
'89 966 83%
'97 2540 24%
'02 3820 19%
Chrysothamnus nauseosus albicaulis
MS83 - - - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - - - 0 - - 0
97 1 - - - - - - - - 1 - - - 20 15 18 1
02 - - - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 20 -
'02 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
Y| 83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 1 - - - - - - 1 - 20 1
02 - - - - - - - - - 0 0
M83 - - - - - - - - - 0 - - 0
89 - - - - - - - - - 0 - - 0
97 - - - - - - - - - 0 6 5 0
02 - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 20 -
'02 0 -
Gutierrezia sarothrae
S|83 59 - - - - - - 59 - 1966 59
89 1 - - - - - - 1 - 33 1
97 3 - - - - - - 3 - 60 3
02 - - - - - - - - - 0 0
Y|83 38 - - - - - - 38 - 1266 38
89 23 - - - - - - 22 - 766 23
97 34 - - - - - - 38 - 760 38
02 1 - - - - - - 1 - 20 1
M83 58 - - - - - - 58 - 1933 9 11 58
89 88 - - - - - - 87 - 2933 13 14 88
97 88 - - - - - - 88 - 1760 7 6 88
02 92 - - - - - - 92 - 1840 8 11 92
D|83 - - - - - - - - - 0 0
89 1 - - - - - - - - 33 1
97 - - - - - - - - - 0 0
02 37 - - - - - - 29 - 740 37
X|83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 - - - - - - - - - 60 3
02 - - - - - - - - - 800 40
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% +14%
'89 00% 00% 03% -32%
'97 03% 00% 00% +3%
'02 00% 00% 06%
Total Plants/Acre (excluding Dead & Seedlings) '83 3199 Dec: 0%
'89 3732 1%
'97 2520 0%
'02 2600 28%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Juniperus osteosperma
S|83 2 - - - - - - - 2 - 66 2
89 - - - - - - - - - - 0 0
97 2 - - - - - - - 2 - 40 2
02 1 - - - - - - - 1 - 20 1
Y| 83 1 - - - - - - - 1 - 33 1
89 6 - - - - - - - 6 - 200 6
97 - - - 1 - - - - 1 - 20 1
02 3 - - - - - - - 3 - 60 3
M83 2 - - 2 - - - - 4 - 133 62 44 4
89 - - - 2 - - - - 2 - 66 335 118 2
97 5 - - - - - - - 5 - 100 - - 5
02 5 - - - - - 2 - 7 - 140 - - 7
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% +38%
'89 00% 00% 00% -55%
'97 00% 00% 00% +40%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 166 Dec: -
'89 266 -
'97 120 -
'02 200 -
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Trend Study 18-24-02

Study site name: _Salt Mountain Stock Pond . Vegetation type: Chained, Seeded PJ .

Compass bearing: frequency baseline_183 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

Turn off highway between mile mark 24 and 25. From the highway, go 2.7 miles staying right on the main
road to Delle Ranch ponds and trees. The road then turns south. From Delle Ranch, proceed south towards
Salt Mountain, to an intersection to the right (west) heading to Salt Mountain. There will be a red post on the
east side of the intersection. Turn right and proceed 0.30 miles to a witness post on the left side of the road.
From the witness post, the 0-foot baseline stake is 21 paces away at an azimuth of 185 degrees magnetic. The
study is marked by green steel "T" fenceposts approximately 12 to 18 inches in height. The 0-foot baseline
stake has a browse tag, number 5926, attached.

Mile
marker 24

N

I D Delle Ranch
18-24-02 0.25 mi. Monument Canyon
Salt Mountain -
Stock Pond (T BLM fonce

<+ Witness post
100'@ 170°M

100
E
Map Name: _Salt Mountain Diagrammatic Sketch
Township_3S , Range 8W , Section 24 GPS: NAD 27, UTM 128 4488909 N 356979 E
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DISCUSSION

Salt Mountain Stock Pond - Trend Study No. 18-24

The Salt Mountain Stock Pond study is located on a chained and seeded juniper-pinyon woodland immediately
east of Salt Mountain. The area was retreated between the 1983 and 1989 readings to remove most of the
remaining juniper trees. In the past, the area has been important deer winter range and also provides summer
grazing for cattle. An old pellet group transect traverses the immediate study area. The site slopes very gently
to the southwest at an elevation of approximately 5,400 feet. Pellet group transect data from 2002 estimated
27 deer days use/acre (74 ddu/ha). There was no cattle use on site in 2002, but cow use from the previous
summer (2001) was estimated at 8 cow days use/acre (22 cdu/ha).

Soil has been alluvially deposited and is medium to fine textured. The soil textural analysis indicates a sandy
clay loam with a moderately alkaline soil reaction (pH 7.9). Effective rooting depth is estimated at almost 13
inches. However, the soil temperature was relatively high averaging 70°F at 13 inches in depth. The high soil
temperature could be limiting to the germination and establishment of cool season perennial species. The
amount of phosphorus is low at only 4.8 ppm which could be a limiting factor for the establishment of plant
species. Values of at least 10 ppm are thought to be the minimum. A few large rocks are present on the soil
surface. The area initially showed evidence of moderate sheet erosion. This resulted largely from trampling
by cattle and a general lack of good protective ground cover. Cover of bare soil was quite high in 1983,
averaging nearly 34%. This has declined to only 16% in 1997 and 2002. Currently, there is minimal erosion
occurring and the erosion condition class was determined to be slight in 2002.

Vegetative composition is dominated by a relatively sparse stand of Wyoming big sagebrush interspersed with
Utah juniper trees. Antelope bitterbrush occurs infrequently and is heavily hedged. During the 1983 reading,
sagebrush vigor was generally poor. Eighty-six percent of the plants were classified as having moderate to
heavy use. This was somewhat surprising in view of the fact that relatively few deer pellet groups were
present. Many plants had a yellow or chlorotic appearance, which may be indicative of a shallow hardpan, a
serious iron deficiency, or an insect or disease problem. Initially, sagebrush age structure included a large
number of decadent plants (40%), probably resulting from the combination of poor vigor and heavy use. Since
1983, sagebrush has maintained a stable density of about 3,000 plants/acre. Utilization was mostly light to
moderate from 1989-2002. The number of decadent plants has remained relatively high ranging from 43% in
1989 to 31% in 2002. Vigor was poor on the majority of the decadent plants in 1989 and 2002. The number
of dead plants sampled in 1997 and 2002 was low, while young recruitment was good with 18% and 22% of
the population respectively consisting of young plants. As stated earlier, the population has remained stable
since 1989, but it appears that this may be a marginal site for Wyoming big sagebrush. Even with light use,
the population maintains moderately high rates of decadency and poor vigor. Annual leader growth was
relatively good in 2002 averaging 1.5 inches.

Although the area was seeded, Sandberg bluegrass, a native species, was the most abundant (89% quadrat
frequency) perennial grass in 1983. Fairway crested wheatgrass was the only seeded species encountered and
it had a quadrat frequency of 42%. Initial forage production was rather low. Crested wheatgrass has increased
significantly in frequency with each reading. By 2002, it accounted for 82% of the total grass cover and 81%
of the total herbaceous cover. Sandberg bluegrass is still abundant but declined significantly in nested
frequency in 2002. Forb composition is diverse but most species occur infrequently. It is composed entirely
of native species which offer little forage value to wintering deer.
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1983 APPARENT TREND ASSESSMENT

In spite of nearly level terrain, this site has noticeably eroded. The trampling effect of cattle and lack of a
vigorous herbaceous component has resulted in an excessive amount of erosion pavement and bare ground.
Vigor of seeded grasses and native shrubs is less than desirable. These conditions have all contributed to
apparent increases in cheatgrass brome, broom snakeweed, and annual forbs. Status of the key browse species,
Wyoming big sagebrush, is questionable. It has poor vigor and an unfavorable age structure. However, our
opinion is that it could recover quickly if granted some respite from use.

1989 TREND ASSESSMENT

Since the reading in 1983, portions of the old chaining have been retreated for the removal of most of the
young trees. The trend for soil is slightly improved with more vegetative cover and less bare soil. The key
shrub for the site is Wyoming big sagebrush which shows a slightly downward trend due to an increase in
percent decadence to 43% and a loss of about one-third of the population. Those classified with poor vigor
have decreased, but not substantially. The trend for sagebrush is still slightly downward with the added
depressing effects of extended drought. For the herbaceous understory, it shows a slight improvement with
significantly improved values for crested wheatgrass. The forbs are still a very minor component of the
understory.

TREND ASSESSMENT

soil - slightly upward (4)

browse - slightly downward (2)

herbaceous understory - slightly upward (4)

1997 TREND ASSESSMENT

Percent bare soil has been decreasing since 1983 when it was at its highest (34%). Now percent bare soil is at
its lowest level (16%), while rock and pavement cover have remained about the same. With an increase in
herbaceous cover, trend for soil is slightly improved. Trend for the key browse species, Wyoming big
sagebrush, is considered stable at this time. However, this would be dependent on what happens to the
decadent portion of the population in which 58% of them were classified as dying. The noxious increaser,
broom snakeweed, has shown an alarming increase in its density, from 200 to 4,540 plants/acre. This higher
density could be mostly reflective of the much larger sample size giving a greatly increased accuracy for
estimating browse populations. However, the population also has the characteristics of an increasing
population with a high proportion of young plants in the population (29%). The herbaceous understory
(perennial component) has shown slight improvements through time, but only minimally. The most significant
improvement has come from crested wheatgrass where its sum of nested frequency has almost doubled since
1989. There has also been some improvement in the forbs, but they still make up an almost insignificant
portion of the herbaceous understory (12%) and 55% of the forb cover comes from bur buttercup.

TREND ASSESSMENT

soil - slightly improved (4)

browse - stable (3)

herbaceous understory - slightly improved (4)
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2002 TREND ASSESSMENT

Trend for soil is stable with similar ground cover characteristics compared to 1997. There is adequate
protective ground cover to prevent most erosion. Trend for the key browse species, Wyoming big sagebrush,
is stable. Density is unchanged, use is mostly light, and percent decadence is similar to 1997 levels at 31%.
The number of decadent plants is still moderately high and half of them were classified as dying in 2002.
Young recruitment remains good with 22% of the population consisting of young plants. This is adequate to
maintain the stand at current levels. The increaser, broom snakeweed, has remained stable at 4,680 plants/acre
in 2002. The population is mostly mature. Trend for the herbaceous understory is stable. Sum of nested
frequency for perennial grasses has remained stable, while frequency of perennial forbs has declined.
However, forbs are not abundant and contribute little forage. Composition of perennial grasses has changed
with the nested frequency of crested wheatgrass increasing significantly and frequency of Sandberg bluegrass
declined significantly. Crested wheatgrass now provides 82% of the total grass cover or 81% of the total
herbaceous cover. Cheatgrass is present but not abundant.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 18, Study no: 24

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron cristatum 1021 ,145] 267 4283 42 58 87 88| 16.01] 23.15
G| Agropyron spicatum 10 3 - 12 5 1 - 3 - .68
G| Bromus japonicus (a) - - 25 27 - - 8 12 1 .09
G| Bromus tectorum (a) - -1 1341 152 - - 44 551 1.77] 2.19
G|Poa secunda »239] ,221[ ,205( ,169 89 80 79 68| 3.64] 2.03
G| Sitanion hystrix al »18 a 3 1 6 - 1 - 15
G] Vulpia octoflora (a) - - - 1 - - - 1 - .00
Total for Annual Grasses 0 0] 159 180 0 0 52 68| 1.88] 2.28
Total for Perennial Grasses 3521 387 472 467 137| 145] 166| 160 19.65( 26.02
Total for Grasses 3521 387 631 647 137| 145] 218| 228| 21.54| 28.30
F|Agoseris glauca 10 12 8 4 7 8 4 3 .02 .01
F|Alyssum alyssoides (a) - - 5 2 - - 2 2 .01 .01
F|Antennaria rosea W25 24 0 2 11 15 2 1 .03 .00
F | Astragalus cibarius 1,36 - 629 3 17 - 13 2 .35 .01
F | Astragalus convallarius - - - - - - - - - -
F| Astragalus spp. - - 1 - - - 1 - .00 -
F | Astragalus utahensis 1 2 2 - 1 1 2 - .07 -
F|Castilleja linariaefolia 2 - 2 - 1 - 1 - .00 -
F|Camelina microcarpa (a) - - 12 2 - - 5 1 .02 .00
F|Calochortus nuttallii »17 o wl? al 12 - 7 1 .04 .00
F|Castilleja spp. - - 3 - - - 1 - .00 -
F|Chaenactis douglasii b Al w18 o 3 1 8 - .06 -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
F| Cirsium neomexicanum 6 5 5 - 2 3 3 - .06 -
F|Collinsia parviflora (a) - - 3 10 - - 1 4 .00 .02
F | Crepis acuminata - - 2 - - - 1 - .00 -
F|Cryptantha spp. - 2 - - - | - - - -
F|Descurainia pinnata (a) - - - 3 - - - 1 - .00
F|Draba spp. (a) - - 5 - - - 2 - .01 -
F | Epilobium brachycarpum (a) - - 9 - - - 4 - .07 -
F | Erodium cicutarium (a) - - - 6 - - - 2 - .03
F|Eriogonum spp. 2 - - - 1 - - - - -
F|Helianthus annuus (a) - 9 - - - 4 - - - -
F|Holosteum umbellatum (a) - - S 42 - - 2 20 .01 12
F|Lactuca serriola - - 1 - - - 1 - .00 -
F|Machaeranthera canescens 4 S 520 a 2 1 8 - .06 -
F|Microsteris gracilis (a) - - 4 8 - - 1 4 .00 .02
F|Oenothera spp. 2 - - - 1 - - - -
F|Penstemon spp. A o2 ,10 - - 2 6 - .08 -
F|Phlox longifolia - - 8 1 - - 3 1 .01 .00
F|Ranunculus testiculatus (a) - -l ,167| 48 - - 53 201 1.67 15
F|Senecio multilobatus - - 1 - - 1 - .00
F|Tragopogon dubius o4 o o7 o - 5 - .07 -
F| Trifolium spp. - - 1 - - - 1 - .00 -
F|Zigadenus paniculatus - - 2 - - - 1 - .00 -
Total for Annual Forbs 0 9] 2101 121 0 4 70 541 1.81 0.37
Total for Perennial Forbs 120 511 142 12 62 32 68 9] 0.92( 0.04
Total for Forbs 120 60] 352] 133 62 36] 138 63| 2.74] 0.41
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BROWSE TRENDS --

Herd unit 18, Study no: 24

Key Browse Annual Leader Growth

Herd unit 18 , Study no: 24

Species

Average leader
growth (in)

'02
Artemisia tridentata wyomingensis 1.5
Point-Quarter Tree Data
Herd unit 18, Study no: 24
Species Trees per Average
Acre diameter (in)
'02 '02
Juniperus osteosperma 51 1.9

T|Species Strip Average

y Frequency Cover %

p

¢ '97 '02 '97 '02
B| Artemisia tridentata 73 631 9.63] 8.08

wyomingensis
B| Atriplex canescens 0 1 - -
B| Chrysothamnus nauseosus 1 0 .00 -
B| Chrysothamnus viscidiflorus 1 1 - 15
viscidiflorus

B| Gutierrezia sarothrae 63 70 1.08] 2.32
B|Juniperus osteosperma 5 5 -l 1.62
B|Opuntia spp. 2 2 - -
Total for Browse 1451 1421 10.71] 12.18
CANOPY COVER -- LINE INTERCEPT
Herd unit 18, Study no: 24

Species Percent

Cover
'97 '02

Artemisia tridentata -1 9.00

wyomingensis

Gutierrezia sarothrae -1 2.75

Juniperus osteosperma -1 1.33
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BASIC COVER --
Herd unit 18, Study no: 24

Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 361 357 2.25| 15.001 36.75 41.09
Rock 80 83 25 .50 .83 1.85
Pavement 268 222 10.00 7.25 7.19] 497
Litter 391 389 52.00] 49.50| 45.63| 48.98
Cryptogams 160 122 2.00 .50 3.69] 294
Bare Ground 270 254 33.501 27.25( 16.01] 16.11
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 24, Salt Mountain Stock Pond
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
12.73 69.5 7.6 52.0 20.4 27.6 2.1 4.8 224.0 0.5
(12.8)

<1
1.1-2.0
21-3.0

3.1-4.0

Depth in Decimeters

4.1-5.0

>5.1

Stoniness Index

Salt Mountain Stock Pond, Study # 18 - 24

20 40 60 80 100
Percent Frequency

PELLET GROUP FREQUENCY --
Herd unit 18, Study no: 24
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
97  '02 102 102
Sheep 2 - - -
Rabbit 12 49 - -
Deer 18 12 357 27 (74)
Cattle 2 4 96 8(22)
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BROWSE CHARACTERISTICS --
Herd unit 18, Study no: 24

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata wyomingensis
S|83 - - - - - - - - - - - - 0 0
89 43 - - - - - 11 - 54 - - - 1800 54
97 26 - - - - - - - 26 - - - 520 26
02 - - - - - - - - - - - - 0 0
Y| 83 2 - - - - - - - 2 - - - 66 2
89 - - - - - - - - - - - - 0 0
97 26 2 - - - - - - 25 - 1 - 560 28
02 32 - - 1 - - - - 33 - - - 660 33
M83 16 29 38 - - - - - 24 37 22 - 2766 24 42 83
89 46 5 1 - - - - - 49 1 2 - 1733 19 25 52
97 41 26 8 - - - - - 74 - 1 - 1500 20 36 75
02 61 12 - - - - - - 72 1 - - 1460 19 28 73
D|83 2 31 24 - - - - - 21 25 10 1 1900 57
89 37 3 - - - - - - 28 - 7 5 1333 40
97 29 13 2 - 3 3 - - 21 - - 29 1000 50
02 37 10 - - - - - - 22 - - 25 940 47
X]83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 360 18
02 - - - - - - - - - - - - 580 29
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 42% 44% 23% -35%
'89 09% 01% 15% - 0%
'97 29% 08% 20% + 0%
'02 14% 00% 16%
Total Plants/Acre (excluding Dead & Seedlings) '83 4732 Dec: 40%
'89 3066 43%
'97 3060 33%
'02 3060 31%
Atriplex canescens
MS83 - - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - - - 0 - - 0
02 1 - - - - - - - 1 - - - 20 - - 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 0 -
'02 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Chrysothamnus nauseosus
Y| 83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - - 20 1
02 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 20 -
'02 0 -
Chrysothamnus viscidiflorus viscidiflorus
M83 - - - - - - - - - - - 0 - 0
89 - - - - - - - - - - - 0 - 0
97 1 - - - - - - - 1 - - 20 6 1
02 1 - - - - - - - 1 - - 20 7 1
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 20 -
'02 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Gutierrezia sarothrae
S|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 15 - - 1 - - - - 16 - - - 320 16
02 - - - - - - - - - - - - 0 0
Y| 83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 65 1 - - - - - - 66 - - - 1320 66
02 1 - - - - - - - 1 - - - 20 1
M83 - - - - - - - - - - - - 0 - - 0
89 6 - - - - - - - 6 - - - 200 10 11 6
97 157 - - - - - - -| 157 - - - 3140 11 19 157
02| 204 - - 1 - - - -l 194 1 10 - 4100 6 9 205
D| 83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 4 - - - - - - - 2 - - 2 80 4
02 28 - - - - - - - 9 - 9 10 560 28
X]83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 0 0
02 - - - - - - - - - - - - 560 28
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00% +96%
'97 44% 00% .88% +3%
'02 00% 00% 12%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 200 0%
'97 4540 2%
'02 4680 12%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total

GIR Per Acre |(inches)

E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.

Juniperus osteosperma

S|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - 1 - - - - 1 - 20 1
02 - - - - - e - - - 0 0

Y| 83 3 - - - - - - - 3 - 100 3
89 3 - - - - - - - 3 - 100 3
97 4 - - - - - - - 4 - 80 4
02 - - - 1 - - - - 1 - 20 1

M83 6 - - - - - - - 4 - 200 56 56 6
89 - - - - - - - - - - 0 - - 0
97 1 - - - - - - - 1 - 20 - - 1
02 4 - - - - - - - 4 - 80 - - 4

X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 140 7
02 - - - - - - - - - - 220 11

% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change

'83 00% 00% 22% -67%
'89 00% 00% 00% + 0%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 300 Dec: -
'89 100 -
'97 100 -
'02 100 -

Opuntia spp.

M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 2 - - - - - - - 2 - 40 4 9 2
02 2 - - - - - - - 2 - 40 - - 2

% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% + 0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 40 -
'02 40 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Purshia tridentata
M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - 0 8 28 0
02 - - - - - - - - - - 0 10 54 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 0 -
'02 0 -
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Trend Study 18-25-02

Study site name: Below Chokecherry Spring . Vegetation type: Big Sagebrush-Grass .

Compass bearing: frequency baseline_143 degrees magnetic.
Frequency belt placement: line 1 (11 & 95), line 2 (34ft), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

Turn off the highway between mile mark 24 and 25. From the highway, go 2.7 miles staying right on the main
road to Delle Ranch ponds and trees. The road then turns south. From Delle Ranch, proceed south towards
Salt Mountain for 0.25 miles a fence. Continue for 1.9 miles to an intersection to the left (east) heading to
Chokecherry Springs. There will be a red post on the east side of the intersection. Go 0.25 miles along the
creek. From this point, walk south across the creek bed into the chaining where the study is located. From a
large juniper growing down in the creek bed, the 0-foot baseline stake is 8 paces away bearing 171 degrees
magnetic. Browse tag number 3924 is attached to the 0-foot marker of the baseline.

N

]

. 18-25-02

0.8 mi. Below

Chokecherry
Spring

<— Salt Mtn.

o @ol(ccﬁ_c{ry Creek!
™~ Half high
. _..wnness post

025mi. ~ *T T =2
- 8 paces from creek

o

*\ Kwpunog s/ W

%
100 v’%
INEadr ({7 = (f ‘( :
| FHE AL = = A
b | \.‘ ‘\(-’L; \ ' . -q_.'_li '\i\fl_‘?%":‘
WIS NN (‘
Map Name: _Salt Mountain Diagrammatic Sketch
Township_3S , Range 7W_, Section 30 GPS: NAD 27, UTM 128 4487997 N 358200 E
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DISCUSSION

Below Chokecherry Spring - Trend Study No. 18-25

This study is located one-half mile west of Chokecherry Spring on a low lying alluvial site near an intermittent
drainage channel. The site has a gently sloping (5%) west aspect and an elevation of 5,600 feet. The study
samples a large mountain big sagebrush site surrounded by pinyon and juniper trees. The pinyon-juniper
woodland was apparently chained and seeded in the past. However, the site in 1983 was thought to resemble
more a pure mountain big sagebrush stand with a dense understory of cheatgrass brome. In 1983, frequency of
pellet groups indicated a moderate intensity of winter deer use. According to the local conservation officer at
the time, 400 to 500 deer customarily wintered in this area. In 1997, this was not the case with mostly light
wildlife use noted on sagebrush and a low frequency of deer pellet groups (11%). Summer cattle grazing was
noted as heavy in 1983, although little succulent forage was available after cheatgrass brome had cured. Now,
it appears that grazing is not as intense as it has been in the past. Pellet group transect data from 2002
estimated 29 deer days use/acre (73 ddu/ha) and 14 cow days use/acre (34 cdu/ha). Cattle pats encountered
appeared to be from the previous grazing season (2001).

Soil is alluvially deposited and gravelly in texture. Textural analysis indicates a loam with a neutral to mildly
alkaline reaction (pH 7.3). Effective rooting depth is almost 13 inches deep with an average soil temperature
of 61°F. Phosphorus is low at only 6.3 ppm. Values less than 10 ppm could be a limiting factor to plant
establishment and development. Litter cover is moderately high and there is little exposed bare ground.
Erosion is not a significant problem because of gentle slope and protective herbaceous cover. The erosion
condition class was determined as stable in 2002.

In 1983, browse composition was described as consisting of a “sparse,” but nonetheless ecologically dominant
stand of mountain big sagebrush. Its density at that time was only estimated at 966 plants/acre. In 1989,
density was estimated at only 1,332 plants/acre. Because of the previous poor location and size of the
sampling grid, the baseline was lengthened in 1997, providing a much larger more accurate sample. The
mountain big sagebrush population was estimated at 10,840 plants/acre in 1997 and 10,920 plants/acre in
2002. Quite a change in what was originally estimated on the site. The structure of the population is dynamic
with abundant young plants sampled in 1997 and 2002. Utilization of sagebrush has been mostly light since
1983. Plants are vigorous and there are few decadent individuals. Annual leader growth was good in 2002
averaging two inches.

Broom snakeweed was very abundant in 1983 and 1989 with densities of 15,556 and 12,999 plants/acre
respectively. The dynamic young population has become mostly mature and density was estimated at 2,900
plants/acre in 1997 and 2,120 in 2002. Some of the change in density is due to the much larger sample used in
1997 and 2002. Other browse that occur occasionally or rarely are white-stemmed rubber rabbitbrush,
stickyleaf low rabbitbrush, and antelope bitterbrush.

Although there is a moderate density of perennial grasses, they initially produced relatively little forage and
vigor was somewhat suppressed as a result of heavy grazing use by cattle. The most abundant grass on the site
was originally cheatgrass brome, but in 2002, crested wheatgrass contributed the most cover. Forbs, especially
perennials, have a diverse composition yet most species occur only occasionally. The only abundant species is
peavine which provided 78% of the total forb cover in 2002. All forbs combined provided only 15% and 16%
of the total herbaceous cover respectively in 1997 and 2002.

1983 APPARENT TREND ASSESSMENT

Soil trend appears stable, principally because of the gentle terrain. Vegetative trend indicators suggest a slowly
improving mountain big sagebrush population, a rapidly increasing population of broom snakeweed, and a
depleted herbaceous understory dominated by a thick cover of cheatgrass. The cheatgrass represents a
significant and distinct fire hazard. Perennial grasses are doing poorly and show little evidence of
improvement.
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1989 TREND ASSESSMENT

The increase in vegetation and cryptogamic cover, and the decrease in percent bare soil to 10% all point to an
improving soil trend. Sagebrush has good vigor, fair production and cover averages 16%. It appears to have
increased significantly along the baseline, while the density plots related a slower growth in the population.
The 1989 density estimates remain relatively low for a sagebrush stand (1,333 plants/acre) with 73% classified
as mature plants. There are a few young plants (10%) and although not encountered on the density plots,
many large sagebrush were observed to have high number of seedlings nearby. Considering the number of
pellet groups and the apparent importance of this area as deer winter range, there is light browsing on the
sagebrush. Broom snakeweed shows a slight decrease in numbers, but changes in age structure for this short-
lived shrub suggest a decline in the future. Trend for browse is believed to be stable at this time. The trend for
the herbaceous understory is slightly improving with a decrease in the dominance of cheatgrass and an
increase for crested wheatgrass and Sandberg bluegrass. Forbs are still a minor component of the herbaceous
understory.

TREND ASSESSMENT

soil - up (5)

browse - stable (3)

herbaceous understory - slightly upward (4)

1997 TREND ASSESSMENT

The trend for soil is continuing to show improvement with increased cryptogamic cover and decreased bare
soil (down to 3%). Herbaceous cover now makes up 65% of the total vegetative cover. The trend for
mountain big sagebrush which makes up 83% of the browse cover is up. Decadence decreased, vigor remains
good, and use is mostly light. Young plants make up 68% of the population. The trend for the herbaceous
species is stable but the composition has changed. Crested wheatgrass has increased significantly in nested
frequency and now is the most abundant grass. Sandberg bluegrass has declined significantly in frequency.
Cheatgrass is still abundant, providing 32% of the total grass cover. The perennial component for forbs has
remained stable.

TREND ASSESSMENT

soil - up (5)

browse - up (5)

herbaceous understory - stable (3)

2002 TREND ASSESSMENT

Trend for soil is stable with similar ground cover characteristics compared to 1997. There is little bare soil
(3%) and ample protective ground cover to prevent erosion. Trend for mountain big sagebrush is also stable.
Density remains moderately high at 10,920 plants/acre with a total cover value of almost 19%. Utilization is
light, vigor good, and decadence low. Trend for the herbaceous understory is stable. Sum of nested frequency
for perennial grasses has remained stable with frequency of perennial forbs declining. Nested frequency of
crested wheatgrass increased significantly while frequency of Sandberg bluegrass declined significantly.
Crested wheatgrass now provides 62% of the total grass cover. Cheatgrass is still abundant but it declined
significantly in nested frequency. Forbs are diverse but few are common. Twenty-three forb species were
sampled in 1997, but due to drought conditions, only 11 species were sampled in 2002. However, the most
abundant forb, peavine, which provided 78% of the forb cover in 2002, remained stable.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 25

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron cristatum ST 961 169 241 26 36 58 771 12.91] 20.81
G| Agropyron spicatum b’ L4 14 - 3 1 6 - 27 -
G| Bromus japonicus (a) - - 3 9 - - 1 3 .00 .01
G| Bromus tectorum (a) - -1 261 ,163 - - 80 491 9.35] 6.71
GJ Poa bulbosa o o I I 5 - - - 18 -1 237
Gl Poa fendleriana e Y 2 o - 14 1 - .03 -
G| Poa secunda ,184| 281 214 ,131 68 95 77 501 6.39] 3.82
G| Sitanion hystrix 7 2 - 3 5 1 - .03 -
Gl Sporobolus cryptandrus - 2 1 - - 1 1 - .03 -
Total for Annual Grasses 0 0| 264 172 0 0 81 521 936 6.72
Total for Perennial Grasses 255 426 402 417 100| 152 144 145] 19.69( 27.00
Total for Grasses 255 426 666 589 100| 152 225 197| 29.05| 33.73
F| Agoseris glauca - 4 - 3 - 2 - 2 .00 .03
F|Alyssum alyssoides (a) - - - 3 - - - 1 - .00
F|Allium spp. 81 81 73 3 5 30 36 2 .61 .01
F | Antennaria rosea - 3 - - - 1 - - - -
F | Artemisia ludoviciana 3 1 - - 1 | - - - -
F | Astragalus spp. - - 7 - - - 3 - .04 -
F | Astragalus utahensis - - 3 - - - 1 - .03 -
F|Calochortus nuttallii 7 6 6 - 4 4 3 - .02 -
F | Cirsium neomexicanum 3 - 7 - 1 - 3 - .19 -
F|Collinsia parviflora (a) - - 85 97 - - 37 34 18 .52
F | Crepis acuminata - 2 - - - 2 - - - -
F|Descurainia spp. (a) - - 11 - - - 4 - .02 -
F|Draba spp. (a) - -l 22 3 - - 10 1 .05 .00
F|Epilobium brachycarpum (a) - - 5 - - - - .01 -
F|Erodium cicutarium (a) - - 5 8 - - 2 3 .01 .01
F|Hackelia patens 4 10 - 2 5 - .35 -
F|Helianthus spp. - - - - - - - -
F|Holosteum umbellatum (a) - - 55 56 - - 22 22 13 33
F|Lathyrus brachycalyx w207] ,149| ,139( ,150 86 65 56 58] 3.36] 5.82
F|Lactuca serriola -~ 20 o o o 11 - - - -
F|Lomatium spp. A" a )| - - - 11 .00 .57
F|Lygodesmia spp. - - 2 - - - 1 - .00 -
F|Microsteris gracilis (a) - - 2 3 - - 1 2 .00 .01
F|Phlox longifolia A3 W55 WS4 W37 5 26 22 19 40 .14
F|Polygonum douglasii (a) - - 3 - - - 2 - .01 -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
F|Ranunculus testiculatus (a) - - 19 - - - 7 - .03 -
F| Taraxacum officinale b3 L4 14 a 1 3 5 - .05 -
F|Tragopogon dubius Sl 6231 33 o 2 13 18 - 17 -
F|Veronica biloba (a) - -1 ,19 o - - 6 - .05 -
Total for Annual Forbs 0 0f 226 170 0 0 94 631 0.51] 0.88
Total for Perennial Forbs 2511 362 348 224] 107 162 153 921 5.25] 6.58
Total for Forbs 2511 362] 574| 394 107] 162| 247 155 5.77] 7.46

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 18 , Study no: 25
T|Species Strip Average
y Frequency Cover %
p
¢ '97 '02 '97 '02
B| Artemisia tridentata vaseyana 85 89| 15.28] 18.18
B| Chrysothamnus nauseosus 10 8 40 .36
albicaulis
B| Chrysothamnus viscidiflorus 26 171 1.98] 1.09
viscidiflorus
B|Gutierrezia sarothrae 50 41 791 1.90
B|Juniperus osteosperma 2 0 - .56
Total for Browse 173] 155 18.47] 22.11
CANOPY COVER -- LINE INTERCEPT
Herd unit 18 , Study no: 25
Species Percent
Cover
'97 '02
Artemisia tridentata vaseyana -1 18.58
Chrysothamnus nauseosus -1 .33
albicaulis
Chrysothamnus viscidiflorus -1 1.08
viscidiflorus
Gutierrezia sarothrae -1 1.92
Juniperus osteosperma -1 233

Key Browse Annual Leader Growth
Herd unit 18 , Study no: 25

Species Average leader
growth (in)
'02
Artemisia tridentata vaseyana 2.0
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BASIC COVER --
Herd unit 18 , Study no: 25

Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 371 384 251 10.25( 53.84| 60.31
Rock 86 94 1.75 3.00 2.171  3.63
Pavement 168 153 1.75 1.50 1.57 1.81
Litter 396 391 70.00( 71.75| 54.59( 50.27
Cryptogams 190 133 0 3.25 6.73 2.73
Bare Ground 118 117 26.25| 10.25 2.66] 291
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 25, Below Chokecherry Spring
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
12.5 60.5 7.3 44.0 314 24.6 32 6.3 236.8 0.6
(10.5)

Stoniness Index

Below Chokecherry Spring, Study # 18 - 25

g <1

£14-20

(8]

8 21-3.0

<34-40

S 41-50

a

>5.1
[ [
0 20 40 60 80 100
Percent Frequency

PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 25

Type Quadrat Pellet Transect

Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97 '02 102 102

Rabbit 44 31 - -
Elk 1 1 - -
Deer 11 16 383 29 (73)
Cattle 11 4 165 14 (34)
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 25

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Artemisia tridentata vaseyana
S|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
971 121 - - - - - - -1 121 - 2420 121
02 - - - - - - - - - - 0 0
Y| 83 10 - - - - - - - 10 - 333 10
89 4 - - - - - - - 2 2 133 4
971 344 23 - - - - - -1 367 - 7340 367
02| 140 7 - - - - - -l 146 1 2940 147
M83 19 - - - - - - - 19 - 633 29 37 19
89 25 3 1 - - - - - 25 4 966 27 38 29
97 81 79 1 - - - - -l 155 - 3220 26 41 161
02| 342 33 3 - - - - -1 375 3 7560 20 23 378
D| 83 - - - - - - - - - - 0 0
89 2 5 - - - - - - 4 3 233 7
97 8 5 - - - 1 - - 10 - 280 14
02 16 1 - - 4 - - - 12 - 420 21
X]83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 140 7
02 - - - - - - - - - - 420 21
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% +27%
'89 20% 03% 00% +88%
'97 20% 36% 02% +1%
'02 08% .54% 02%
Total Plants/Acre (excluding Dead & Seedlings) '83 966 Dec: 0%
'89 1332 17%
'97 10840 3%
'02 10920 4%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 Ht. Cr.
Chrysothamnus nauseosus albicaulis
S|83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 1 - - - - - - 1 - 20 1
02 - - - - - - - - - 0 0
Y| 83 1 - - - - - - 1 - 33 1
89 1 - - - - - - - 1 33 1
97 13 - - - - - - 13 - 260 13
02 1 - - - - - - 1 - 20 1
M83 1 - - - - - - 1 - 33 39 77 1
89 3 - - - - - - 3 - 100 41 63 3
97 9 - - - - - - 9 - 180 21 23 9
02 3 1 - - - - - 4 - 80 25 31 4
D|83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 1 - - - - - - 1 - 20 1
02 1 - - 1 - 1 - 2 - 60 3
X|83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 - - - - - - - - - 0 0
02 - - - - - - - - - 40 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% +50%
'89 00% 00% 00% +71%
'97 00% 00% 00% -65%
'02 13% 13% 13%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: 0%
'89 133 0%
'97 460 4%
'02 160 38%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
Y| 83 - - - - - - - - - - 0 0
89 3 - - - - - - - 3 - 100 3
97 8 - - - - - - - 8 - 160 8
02 1 - - - - - - - - - 20 1
M83 2 - - - - - - - 2 - 66 16 14 2
89 2 - - - - - - - 2 - 66 15 23 2
97 56 1 - - - - - - 57 - 1140 16 25 57
02 32 - - 2 - - - - 26 6 680 18 22 34
D|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - 1 - 20 1
02 - - - - - - - 2 - 140 7
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% +60%
'89 00% 00% 00% +87%
'97 02% 00% 00% -36%
'02 00% 00% 19%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: 0%
'89 166 0%
'97 1320 2%
'02 840 17%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Gutierrezia sarothrae
S|83 52 - - - - - - - 52 - - - 1733 52
89 24 - - - - - - - 24 - - - 800 24
97 - - - - - - - - - - - - 0 0
02 - - - - - - - - - - - - 0 0
Y|83 | 405 - - - - - - -| 405 - - - 13500 405
89 70 - - - - - - - 67 - 3 - 2333 70
97 15 - - - - - - - 15 - - - 300 15
02 1 - - - - - - - 1 - - - 20 1
M83 62 - - - - - - - 61 1 - - 2066 13 13 62
89| 232 - - - - - - -l 216 16 - - 7733 13 11 232
971 126 - - - - - - -1 126 - - - 2520 10 10 126
02 72 - - - - - - - 72 - - - 1440 9 10 72
D|83 - - - - - - - - - - - - 0 0
89 88 - - - - - - - 46 3 -39 2933 88
97 4 - - - - - - - 4 - - - 80 4
02 32 1 - - - - - - 14 - 11 8 660 33
X|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 20 1
02 - - - - - - - - - - - - 280 14
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% -16%
'89 00% 00% 11% -78%
'97 00% 00% 00% -27%
'02 .94% 00% 18%
Total Plants/Acre (excluding Dead & Seedlings) '83 15566 Dec: 0%
'89 12999 23%
'97 2900 3%
'02 2120 31%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Juniperus osteosperma
Y| 83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - 20 1
02 - - - - - - - - - - 0 0
M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 1 - - - - - - - - - 20 - - 1
02 - - - - - - - - - - 0 - - 0
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 80 4
02 - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 50%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 40 -
'02 0 -
Purshia tridentata
M83 - - 2 - - - - - 1 - 66 14 24 2
89 - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - - 0 15 55 0
02 - - - - - - - - - - - 0 - - 0
D|83 - - - - - - - - - - - 0 0
89 - - 1 - - - - - - - - 33 1
97 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 100% 50% -50%
'89 00% 100% 100%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: 0%
'89 33 100%
'97 0 0%
'02 0 0%
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Trend Study 18-26-02

Study site name: _Salt Mountain . Vegetation type: _Stansbury Cliffrose .

Compass bearing: frequency baseline 0 degrees magnetic (Line 1@ 360°M, line 2 @ 343°M and line 3 @
205°M).

Frequency belt placement: line 1 (11 & 95), line 2 (59ft), line 3 (71ft), line 4 (34ft).

LOCATION DESCRIPTION

From study site 18-24, continue on the Salt Mountain road for another 0.2 miles to the stock ponds on the east
side of the road. From the right fork or road to the north of the stock ponds, walk at 297 degrees magnetic for
0.75 to 1.0 miles to the study area. An old, marked browse study runs along the ridge at the top of this slope,
while the trend study is located among the sparse junipers and cliffrose below the ridge. The baseline runs
north across the slope. The 0-foot stake is marked with browse tag #169.

N

]

18-26-02
Salt Mountain

» BLM fence

v Red fencepost

Map Name: _Salt Mountain Diagrammatic Sketch

Township_3S , Range 8W , Section 24 GPS: NAD 27, UTM 128 4489249 N 355739 E
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DISCUSSION

Salt Mountain - Trend Study No. 18-26

This trend study, located on the east side of Salt Mountain, samples critical deer winter range within the
Stansbury cliffrose range type. The study site lies immediately below a small ridge top on a moderately steep
(55%) southeast slope. Elevation is approximately 5,600 feet. There is also a browse transect located within
the immediate vicinity of the study. Utilization of the principal browse species was initially moderate to heavy
with large numbers of pellet groups present during the 1983 reading. Pellet group data from 2002 estimate
moderate deer use at 56 days use/acre (139 ddu/ha). All deer pellet groups appeared to be from winter use.

Soil is weathered in place from dark colored metamorphic rock. Soil depth is moderately shallow and very
rocky on the surface. Effective rooting depth was estimated at almost 10 inches in 2002. Due to the shallow
depth of the soil, combined with the amount of dark colored rock on the surface, soil temperature was high
averaging 74° F at a depth of nearly 10 inches. Litter and vegetation cover are marginal and come principally
from cheatgrass. However, erosion is not a significant problem on site and the erosion condition class was
determined as stable in 2002.

Browse composition consists of a sparse stand of Stansbury cliffrose, Wyoming big sagebrush, and occasional
individuals of spiny horsebrush and Utah juniper. A small population of broom snakeweed is also present.
Stansbury cliffrose plants vary in height from about six inches high to individuals well above the reach of deer.
However, tall plants are the exception, making most cliffrose foliage available. Cliffrose density was
relatively low in 1983 (600/acre), but age structure was indicative of a stable population. Vigor was good
even though the level of utilization was moderate to heavy. Between 1983 and 1989, the cliffrose population
declined to only 133 plants/acre and all of these were classified as decadent. Use remained moderate to heavy.
Density remained stable in 2002 at 120 plants/acre. Utilization was light to moderate with some plants heavily
hedged. Dead plants first sampled in 2002, numbered 220 plants/acre, most of which appeared to have died
after the 1983 reading. There were many small mature plants sampled which were vigorous and producing
flowers and seed. Annual leader growth was good averaging 4.3 inches in 2002. The population appears to be
rebounding with 33% of the population consisting of young plants and no decadent plants being sampled.

Wyoming big sagebrush had a low density of about 200 plants/acre in 1983 and 1989. Use was extremely
heavy in 1983 and vigor was poor on about one-third of the population. Use was light and vigor good in 1989.
Density was estimated at 960 plants/acre in 2002 with the much larger sample. Utilization was light to
moderate but vigor was good and decadence low.

Grasses comprise the bulk of herbaceous plants on the site. Cheatgrass, although not included in the 1983 and
1989 samples, was abundant and provided more cover than perennial grasses. In 2002, cheatgrass provided
42% of the total grass cover or 39% of the total herbaceous cover. Perennial grasses occur as scattered
bunches within the uniform carpet of cheatgrass. They include bluebunch wheatgrass, Sandberg bluegrass,
and Indian ricegrass. Grasses show no evidence of use. Forbs are nearly nonexistent. The few perennial or
biennial species which do occur are rare and have little value for forage or watershed protection.

1983 APPARENT TREND ASSESSMENT

Soil condition is poor. Erosion has been heavy, exposing a lot of rock and erosion pavement. Vegetation and
litter cover come primarily from cheatgrass, which has only minimal soil holding capabilities. Vegetation
trend appears more stable but at a low condition level. The principal browse species, Stansbury cliffrose, is
maintaining itself at a low density. Wyoming big sagebrush, the most heavily used plant on the area, appears
to be declining. Except for an increasing population of broom snakeweed, the other browse species seem
stable. Perennial herbaceous plants are seriously depleted which has resulted in a heavy infestation of
cheatgrass and annual mustards. When dry, these are a dangerous fire hazard.
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1989 TREND ASSESSMENT

The trend study on Salt Mountain is an example of the mid 1980's shrub die-off that affected different
locations within the Great Basin. Cliffrose happens to be the casualty on the east side of this mountain. The
Wyoming big sagebrush does not appear to have been as adversely impacted. For cliffrose there are many
more dead than live. Density estimates included standing dead shrubs, which numbered approximately
400/acre. Live, mostly decadent, cliffrose have a density of 133/acre. All age classes were affected by the
die-off. Over-utilization was not the cause of death. Current browsing on the remaining available parts is
moderate to heavy. Some cliffrose are growing out of reach. Those out of reach have good seed production
this year, but no seedling or young plants could be found. The sparse population of big sagebrush displays
heavy utilization. The severely hedged individuals have a clubbed form, low growth, and no seed production.
Smaller sagebrush, such as the few mature shrubs sampled by the density plots, have excellent growth and
vigor. The very limited available browse is heavily used, even with moderate deer numbers. This condition is
exacerbated by the extended drought since 1985. Observations indicate less cheatgrass on the site in this dry
year. The data show an increase in the two species of perennial grass, bluebunch wheatgrass and Sandberg
bluegrass. Perennial forbs are almost non-existent, as was the case in 1983. Ground cover is mostly related to
the ephemeral cheatgrass. The 1989 reading found less litter, but more vegetative ground cover. There is less
bare soil because more rock and pavement is exposed. Soil and rock movement is natural on this steep,
shallow, rocky site, but it still indicates a slightly downward soil trend.

TREND ASSESSMENT

soil - slightly downward (2)

browse - slightly downward (2)

herbaceous understory - slightly upward (4)

2002 TREND ASSESSMENT

Trend for soil is stable. Cover of bare ground has increased slightly but the ratio of protective ground cover to
bare ground is good for a dry site like this. The soil erosion condition class was determined as stable in 2002.
Trend for browse is up. Wyoming big sagebrush has increased in density from 200 plants/acre to 960
plants/acre. Use is mostly light, vigor good and there are few decadent plants. Plants are vigorous with annual
leader growth averaging 2 inches. Stansbury cliffrose has maintained a similar density compared to 1989.
However, it displays lighter use, good vigor and no decadent plants were sampled. Young plants account for
33% of the population indicating an expanding population. Cliffrose are now vigorous with many plants
flowering and producing seeds. Annual leader growth is excellent averaging over 4 inches. Trend for the
herbaceous understory is down slightly. Cheatgrass is still abundant, occurring in nearly every quadrat and
producing 42% of the total grass cover. Bluebunch wheatgrass and Sandberg bluegrass are the only other
grasses on the site. Bluebunch wheatgrass declined significantly in nested frequency while Sandberg
bluegrass remained stable. Forbs are rare in their occurrence and provide little forage.

TREND ASSESSMENT

soil - stable (3)

browse - up (5)

herbaceous understory - down slightly (2)
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 26

T|Species Nested Frequency Quadrat Frequency |Average

y Cover %
p

© '83 '89 '02 '83 '89 '02 '02

G| Agropyron spicatum 1831 2221 ,160 75 86 62 6.60
G| Bromus tectorum (a) - -1 306 - - 96 8.57
G| Oryzopsis hymenoides 1 - - 1 - - -
G| Poa secunda J3 ,198] 224 37 76 80 5.32
Total for Annual Grasses 0 0] 306 0 0 96 8.57
Total for Perennial Grasses 257 420 384 113 162| 142 11.93
Total for Grasses 2571 4200 690 113 162] 238 20.51
F|Agoseris glauca - 4 - - 2 - -
F|Allium spp. - 4 3 - 2 2 .02
F|Calochortus nuttallii 1 - - 1 - - -
F|Cirsium neomexicanum 4 - - 4 - - -
F | Delphinium nuttallianum - 1 - - 1 - -
F|Erodium cicutarium (a) - - 67 - - 26 1.22
F|Gilia spp. (a) - - 1 - - 1 .00
F|Lappula occidentalis (a) - - 4 - - 2 .01
F|Lactuca serriola - 8 2 - 3 2 .01
F|Ranunculus testiculatus (a) - - 10 - - 4 .02
F|Senecio spp. 2 - - 1 - - -
Total for Annual Forbs 0 0 82 0 0 33 1.25
Total for Perennial Forbs 7 17 5 6 8 4 0.02
Total for Forbs 7 17 87 6 8 37 1.28

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --

Herd unit 18 , Study no: 26

T|Species Strip Average

y Frequency |Cover %

p

¢ '02 '02

B| Artemisia tridentata 28 3.55
wyomingensis

B|Cowania mexicana 6 21
stansburiana

B| Gutierrezia sarothrae 1 -

B|Juniperus osteosperma 2 2.23

B|Opuntia spp. 4 15

B|Tetradymia canescens 0 18

Total for Browse 41 6.32
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CANOPY COVER -- LINE INTERCEPT

Herd unit 18 , Study no: 26

Species Percent
Cover
'02

Artemisia tridentata 4.42
wyomingensis

Cowania mexicana 2.42
stansburiana

Gutierrezia sarothrae .08
Juniperus osteosperma 2.58
Tetradymia canescens .03

Key Browse Annual Leader Growth

Herd unit 18 , Study no:26

Species

Average leader
growth (in)

'02
Artemisia tridentata wyomingensis 1.9
Cowania mexicana stansburiana 43
Point-Quarter Tree Data
Herd unit 18 , Study no: 26
Species Trees per Average
Acre diameter (in)
'02 '02
Juniperus osteosperma 42 8.5
BASIC COVER --
Herd unit 18 , Study no: 26
Cover Type Nested Average Cover %
Frequency
'02 '83 '89 '02
Vegetation 353 501 10.75( 29.36
Rock 304 19.00 8.50( 16.42
Pavement 303 15.50] 33.25 7.93
Litter 361 41.75 34.50| 30.76
Cryptogams 184 5.00 .50 5.21
Bare Ground 288 18.25| 12.50| 18.84
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 26, Salt Mountain
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
8.6 73.8 7.4 473 20.7 32.0 1.7 6.0 156.8 0.7
(9.6)
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<1
11-2.0
21-3.0
3.1-4.0
4.1-5.0

Depth in Decimeters

>51

Stoniness Index

Salt Mountain, Study # 18 - 26

0 20

60 80

Percent Frequency

PELLET GROUP FREQUENCY --

Herd unit 18 , Study no: 26

100

Type [Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'02 102 102
Rabbit 19 - -
Deer 17 731 56 (139)
BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 26
AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 8 9 1 2 Ht. Cr.
Artemisia tridentata wyomingensis
S|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
02 1 - - - - - - - 1 - 20 1
Y| 83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
02 5 - - - - - - - 5 - 100 5
M83 - - 4 - - - - - 2 1 133 12 17 4
89 4 - - - - - - - 4 - 133 15 16 4
02 23 10 - 1 5 - - - 9 - 780 22 31 39
D|83 - - 2 - - - - - 1 - 66 2
89 - - - 2 - - - - - 2 66 2
02 2 1 - 1 - - - - 4 - 80 4
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
02 - - - - - - - - - - 180 9
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 100% 33% + 0%
'89 00% 00% 00% +79%
'02 33% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) 199 Dec: 33%
199 33%
960 8%
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A Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Cowania mexicana stansburiana
Y| 83 3 - - - - - - - 3 - - 100 3
89 - - - - - - - - - - - 0 0
02 2 - - - - - - - 2 - - 40 2
M83 - 9 5 - - - - - 13 - 1 466 56 47 14
89 - - - - - - - - - - - 0 - - 0
02 2 1 1 - - - - - 4 - - 80 50 57 4
D| 83 - - 1 - - - - - - - 1 33 1
89 - 3 1 - - - - - 4 - - 133 4
02 - - - - - - - - - - 0 0
X]83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 220 11
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'83 50% 33% 11% -78%
'89 75% 25% 00% -10%
'02 17% 17% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 599 Dec: 6%
'89 133 100%
'02 120 0%
Gutierrezia sarothrae
Y| 83 20 - - - - - - - 20 - - 666 20
89 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 0 0
M83 22 - - - - - - - 21 - 1 733 14 16 22
89 3 - - - - - - - 3 - - 100 8 12 3
02 3 - - - - - - - 3 - - 60 13 19 3
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 02% -93%
'89 00% 00% 00% -40%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 1399 Dec: -
'89 100 -
'02 60 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total

GIR Per Acre |(inches)

E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.

Juniperus osteosperma

M83 - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - 0 - - 0
02 - - - 1 - - - - 2 - - 40 - - 2

X]83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 00% 00%

'89 00% 00% 00%

'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'02 40 -

Opuntia spp.

M83 - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - 0 - - 0
02 4 - - - - - - - 4 - - 80 4 11 4

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 00% 00%

'89 00% 00% 00%

'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'02 80 -

Tetradymia canescens

M83 3 - - - - - - - 3 - - 100 22 30 3
89 1 - - - - - - - 1 - - 33 22 23 1
02 - - - - - - - - - - - 0 26 51 0

D| 83 - - - - - - - - - - - 0 0
89 2 - - - - - - - 1 - - 66 2
02 - - - - - - - - - - - 0 0

X]83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 00% 00% - 1%
'89 00% 00% 33%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 100 Dec: 0%
'89 99 67%
'02 0 0%
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Trend Study 18-27-02

Study site name: _South of Broons Canyon . Vegetation type: _Antelope bitterbrush .

Compass bearing: frequency baseline_178 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

Approximately 11 miles south of the Timpie interchange on I-80, turn east off the Skull Valley highway onto
the graded Delle Ranch road. Take this road 1.9 miles to a major intersection. Bear left (right fork goes to
Delle Ranch) and go 0.5 miles to a fork. Bear left off the graded road and go 0.65 miles to the location of
Study #12-1. Continue 0.6 miles to a fork, go right. Continue approximately 0.5 miles to the Forest Service
boundary fence. From the fence, go 0.4 miles to a witness post on the right side of the road. From this short
fencepost, walk 13 paces south to the 0-foot baseline stake.

O (e s

ey

> ¢ Witness post
13 paces
@171°M
*+ 0

F S Boundary Jsuniper
Fence nag

N

!

18-27-02
South of Broons
Canyon

Map Name: _Salt Mountain Diagrammatic Sketch

Township_3S , Range 7W , Section_ S GPS: NAD 27, UTM 128 4493829 N 359422 E
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DISCUSSION

South of Broons Canyon - Trend Study No. 18-27

This study lies just above the Forest Service exclosure located in the first drainage south of Broons Canyon.
The range type is antelope bitterbrush with lesser amounts of mountain big sagebrush interspersed throughout.
The area slopes gently (5%) to the west and appears to have been the site of an old burn. The site elevation is
approximately 5,800 feet, which reportedly is near the upper limit of deer winter range. However, during the
1983 reading, deer pellet groups were abundant and there was moderate utilization of the principle browse
plants. In 1997, deer pellet group quadrat frequency was moderately high at 27%. Cattle also graze the area
and were observed at the time the study was established. Cattle use in 1997 was considered light. A pellet
group transect read on site in 2002 estimated 56 deer days use/acre (139 ddu/ha). Rabbit pellets were also
common. Most of the deer pellet groups encountered in 2002 were from winter use, but about 5% were from
spring use.

Soil is derived from igneous alluvium and is gravelly to sandy in texture. Soil textural analysis indicates a
sand clay loam with a neutral reaction (pH 6.7). Effective rooting depth was estimated at 12 inches with a soil
temperature of 68°F. This moderately high of a soil temperature could be very detrimental to the
establishment of cool season perennial plants during long periods of summer drought. Large to medium sized
rocks are common on the soil surface. There is a fair amount of protective cover from the herbaceous species,
but most of the vegetation cover comes from shrub crowns. Some sheet erosion is occurring but it is not
excessive. Cheatgrass remains the principle understory component. The erosion condition class was stable in
2002.

This area has always possessed an especially hardy and productive population of antelope bitterbrush. This
ecotype exhibits a semi-erect growth form with some "stem layering" apparent. There is also noticeable
evidence of natural hybridization with Stansbury cliffrose. Utilization was mostly moderate (83%) in 1983
with excellent seed production. This area could be a potentially important seed collection site where seeds
mature sometime in the last half of July, depending upon local weather. The proportion of the population that
was classified as having moderate use steadily declined between 1983 and 1997 (83% to 15%). Utilization
was moderate to heavy in 2002. Bitterbrush is very thick providing 62% of the total browse cover in 1997 and
70% in 2002. Total canopy cover was estimated at 39% in 2002. Density of this thick layering stand is
difficult to estimate. In some places it is hard to walk through. Density was estimated at around 670
plants/acre in 1989 and 1997 increasing to 1,580 in 2002. Some of this increase is obviously sampling error,
but bitterbrush did also increase in strip frequency and average cover. Vigor remains good and there are few
decadent plants on site. Annual leader growth was excellent in 2002, averaging 4.6 inches. Flowering and
seed production were variable in 2002 due to drought.

Mountain big sagebrush is present in moderate numbers and is of secondary importance. It made up 35% of
the browse cover in 1997 and 26% in 2002. It has steadily increased in density since 1989. Utilization has
been mostly light, vigor generally good, and decadence low. A few other less desirable shrubs comprise the
remainder of the browse composition. With the exception of a moderately sparse but decreasing population of
broom snakeweed, all appear to have relatively low but stable populations.

Herbaceous composition consists chiefly of grasses, especially cheatgrass brome which made up 57% of the
grass cover in 1997, increasing to 94% in 2002. Sandberg bluegrass and bluebunch wheatgrass make up the
majority of the remaining grass cover, although both have declined significantly in nested frequency between
1997 and 2002. The potential fire hazard depends primarily on abundance and growth of cheatgrass. Current
fire potential is moderately high. The site supports a diverse composition of forbs but only a few species occur
more than occasionally. However, a few good to moderately palatable species provide a small amount of
forage. Some of these in the past have shown evidence of utilization. Most important are common stickseed,
Indian paintbrush, gray lomatium, arrowleaf balsamroot, and redroot eriogonum.
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1983 APPARENT TREND ASSESSMENT

Both soil and vegetative trend appear stable to improving. This is a favorable site that should be managed to at
least maintain the present plant composition. Further improvement could be realized if cheatgrass brome were
replaced by a more dense and diverse perennial herbaceous composition.

1989 TREND ASSESSMENT

Trend for soil is considered stable. Cover of bare ground is low with abundant protective ground cover to
prevent most erosion. There was a slight increase in the percentage of decadence in bitterbrush and mountain
big sagebrush, but this is still not considered very high. The densities of both populations have shown slight
decreases in their respective populations, however this could mostly be reflective of the extended drought and
the relatively small sample taken for browse species. Trend for browse would be assessed as stable. The
trend for the herbaceous understory is also stable.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)

1997 TREND ASSESSMENT

Trend for soil is slightly improved with good protective plant cover and percent bare soil has decreased to 4%.
The trend for browse, primarily bitterbrush and mountain big sagebrush, is slightly improved with decreases in
percent decadence and a lower proportion of plants showing moderate use. The herbaceous understory has
shown little change through time with the majority of the grass production (cover) coming from cheatgrass.
Trend for the herbaceous species is stable. However, the amount of cheatgrass in the understory still posses a
major problem for fire.

TREND ASSESSMENT

soil - slightly up (4)

browse - slightly up (4)

herbaceous understory - stable, but still too much cheatgrass in the understory (3)

2002 TREND ASSESSMENT

Trend for soil is stable. Litter cover has declined but vegetation cover has increased and there is little exposed
bare ground. There is abundant protective ground cover and little erosion occurring on site. Trend for browse
is up slightly for bitterbrush and mountain big sagebrush. Utilization of bitterbrush was moderate to heavy in
2002, but vigor remained good and there were few decadent plants sampled. Density of bitterbrush increased.
However, some of the increase is likely due to sampling error due to the thick nature of the bitterbrush stand
which is also reproducing by layering. Average cover and strip frequency increased and annual leader growth
was excellent averaging 4.5 inches. Density of sagebrush also increased. They show mostly light use, good
vigor and low decadence. Trend for the herbaceous understory is down. Sum of nested frequency for
perennial grasses declined including a significant decline in the nested frequency of the primary perennial
species, bluebunch wheatgrass and Sandberg bluegrass. Cheatgrass is abundant and remained stable in
frequency while average cover doubled. Cheatgrass now provides 94% of the total grass cover with a cover
value of 25%. Nested frequency for perennial forbs also declined dramatically and the number of species
sampled fell from 29 in 1997 to only 15 in 2002.

TREND ASSESSMENT

soil - stable (3)

browse - slightly up (4)
herbaceous understory - down (1)
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 27

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron spicatum L1381 ,109] 124 45 52 40 40 221 3.69 .96
G| Bromus tectorum (a) - -1 338 339 - - 99 97| 10.86] 25.41
G| Melica bulbosa - - 20 7 - - 7 2 .30 .36
G| Poa fendleriana - 5 4 4 - 3 1 1 .00 15
Gl Poa secunda L1381 ,159] 141 21 62 60 54 10| 4.19 22
Total for Annual Grasses 0 0 338 339 0 0 99 97] 10.86] 25.41
Total for Perennial Grasses 2761 273 289 771 114 103 102 351 8.20] 1.70
Total for Grasses 2761 273 627| 416] 114] 103| 201| 132 19.07| 27.11
F| Agoseris glauca - u18 3 a - 9 1 - .00 -
F|Alyssum alyssoides (a) - - 41 26 - - 14 8 .16 12
F[Allium spp. 3 24 631 27 2 10 26 14 .53 49
F | Antennaria rosea 2 - - - 1 - - - - -
F| Astragalus spp. 2 B17 al a 1 12 1 - .00 -
F|Balsamorhiza sagittata - 1 2 1 - 1 2 1 21 .03
F|Castilleja linariaefolia - - 5 - - - 2 - .01 -
F|Calochortus nuttallii 3 3 5 - | | 4 - .02 -
F|Chenopodium spp. (a) - - 4 - - - 1 - .00 -
F| Cirsium neomexicanum L0 12 b a 3 5 4 - .20 -
F|Comandra pallida - - - - - - - - .00 -
F|Collinsia parviflora (a) - - 31 27 - - 13 12 A1 13
F|Crepis acuminata 5 7 4 11 2 3 3 5 .09 15
F|Descurainia spp. (a) - - 3 - - - 1 - .00 -
F | Epilobium brachycarpum (a) - -1 W15 o - - 7 - .06 -
F|Erodium cicutarium (a) - -1 W32 ") - - 14 2 31 .03
F|Eriogonum racemosum - 1 2 - - 1 2 - .03 -
F|Galium boreale =1 330 W17 o - 13 - 37 -
F|Hackelia patens 391 28] 88 40 18 16 38 191 3.30] 1.24
F|Holosteum umbellatum (a) - -1 99 13 - - 38 6 .66 .05
F|Lactuca serriola a - bll a - - 7 - .06 -
F|Lithospermum ruderale 3 2 3 2 1 3 2 .56 .30
F|Lomatium grayi 17 22 19 9 9 12 11 5 .38 .10
F|Lygodesmia spp. o = 13 o - - 7 - .06 -
F|Machaeranthera canescens a - b4 a - - 8 - .04 -
F|Microsteris gracilis (a) - -l 1l 3 - - 7 2 18 .01
F|Phlox longifolia 23 56 56 31 13 24 25 15 .25 22
F|Polygonum douglasii (a) - - 2 - - - 1 - .00 -
F|Ranunculus testiculatus (a) - - 7 - - 2 3 .03 .01
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
F|Sisymbrium altissimum (a) - - - 2 - - - 1 - .03
F| Tragopogon dubius 1,48 Al 11 . 22 2 6 1 .08 .03
F|Zigadenus paniculatus - 4 - - - 2 - - - -
Total for Annual Forbs 0 0f 243 83 0 0 98 34] 1.54] 0.40
Total for Perennial Forbs 1511 232 322] 124 75 112 157 62] 6.24] 2.58
Total for Forbs 151] 232] 565 207 75( 112] 255 96( 7.79] 2.99

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 18 , Study no: 27
T|Species Strip Average
y Frequency |Cover %
p
© '97 '02 '97 '02
B| Artemisia tridentata vaseyana 50 541 13.35( 12.59
B| Chrysothamnus nauseosus 0 1 - -
albicaulis
B| Chrysothamnus viscidiflorus 5 4 .06 .33
viscidiflorus
B| Gutierrezia sarothrae 18 7 .70 15
B|Juniperus osteosperma 0 1 .03] 1.00
B|Purshia tridentata 29 471 23.27| 33.45
Total for Browse 102 114 37.41| 47.53
CANOPY COVER -- LINE INTERCEPT
Herd unit 18 , Study no: 27
Species Percent
Cover
'97 '02
Artemisia tridentata vaseyana -1 15.17
Gutierrezia sarothrae -1 .33
Juniperus osteosperma 3 25
Purshia tridentata -139.33

Key Browse Annual Leader Growth

Herd unit 18 , Study no: 27

Species

Average leader
growth (in)

'02
Artemisia tridentata vaseyana 9.5
Purshia tridentata 11.6
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Point-Quarter Tree Data
Herd unit 18 , Study no: 27

Species Trees per Average
Acre diameter (in)
'02 '02
Juniperus osteosperma 62 43
BASIC COVER --
Herd unit 18 , Study no: 27
Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 376 364 2.75| 16.00 56.69| 66.97
Rock 172 127 5.00 8.75 7.96 8.05
Pavement 123 52 .50 2.00 1.64 .60
Litter 393 384 84.25] 65.50| 62.09( 49.21
Cryptogams 77 41 1.00 5 1.17 1.01
Bare Ground 122 76 6.50 7.00 3.67] 3.98
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 27, South Broons Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
12.1 68.0 6.7 50.0 27.4 22.6 3.6 16.8 275.2 0.4
(15.2)
Stoniness Index
South of Broons Canyon, Study # 18 - 27
g <1
£1.4-20
®
S 21-30
< 31-40
S 41-50
o
>5.1
[ [
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 27
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97 '02 102 102
Rabbit 35 36 - -
Elk 1 - - -
Deer 27 24 722 56 (137)
Cattle 1 - - -
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BROWSE CHARACTERISTICS --

Herd unit 18 , Study no: 27

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Artemisia tridentata vaseyana
S|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 6 - - 1 - - - - 7 - - 140 7
02 - - - - - - - - - - - 0 0
Y|83 12 - - - - - - - 12 - - 400 12
89 - - - 1 - - - - 1 - - 33 1
97 7 - - - - - - - 7 - - 140 7
02 5 - - - - - - - 5 - - 100 5
M83 1 8 - - - - - - 9 - - 300 30 40 9
89 6 4 1 - - - - - 9 2 - 366 21 24 11
97 52 11 - 3 - - - - 64 - - 1320 27 37 66
02 77 13 - 1 - - - - 88 3 - 1820 29 38 91
D|83 - - 1 - - - - - - - - 33 1
89 2 1 - - 1 - - - 4 - - 133 4
97 8 4 - - - - - - 10 - 2 240 12
02 15 - - - - - - 9 - 6 300 15
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 80 4
02 - - - - - - - - - - - 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 36% 05% 05% -27%
'89 38% 06% 00% +69%
'97 18% 00% 05% +23%
'02 12% 00% 05%
Total Plants/Acre (excluding Dead & Seedlings) '83 733 Dec: 5%
'89 532 25%
'97 1700 14%
'02 2220 14%
Chrysothamnus nauseosus albicaulis
MS83 - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - - 0 - - 0
02 - 1 - - - - - - 1 - - 20 15 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
'02 100% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 0 -
'02 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
S|83 - - - - - - - - - - 0 0
89 3 - - - - - - - 3 - 100 3
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
Y| 83 1 - - - - - - 1 - 33 1
89 - - - - - - 2 - 66 2
97 - - 1 - - - - 1 - 20 1
02 - - - - - - - - - 0 0
M83 - 1 - - - - - - 1 - 33 20 31 1
89 1 1 - - - - - - 2 - 66 12 12 2
97 3 - 1 - - - - 4 - 80 16 29 4
02 6 - - - - - - 6 - 120 15 23 6
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 50% 00% 00% +50%
'89 25% 00% 00% -24%
'97 00% 00% 00% +17%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: -
'89 132 -
'97 100 -
'02 120 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Gutierrezia sarothrae
S|83 4 - - - - - - - 4 - - 133 4
89 - - - - - - - - - - - 0 0
97 2 - - - - - - - 2 - - 40 2
02 - - - - - - - - - - - 0 0
Y| 83 48 - - - - - - - 48 - - 1600 48
89 11 - - - - - - - 11 - - 366 11
97 5 - - - - - - - 5 - - 100 5
02 - - - - - - - - - - - 0 0
M83 48 - - - - - - - 48 - 1600 13 14 48
89 27 - - - - - 1 - 28 - 933 8 10 28
97 28 - - 9 - - - - 37 - 740 12 12 37
02 8 - - 1 - - - - 9 - 180 10 12 9
D|83 - - - - - - - - - - 0 0
89 18 1 - - - - - - 9 - 633 19
97 - - - - - - - - - - 0 0
02 2 - - - - - - - 2 - 40 2
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 120 6
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% -40%
'89 02% 00% 17% -57%
'97 00% 00% 00% -74%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 3200 Dec: 0%
'89 1932 33%
'97 840 0%
'02 220 18%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Juniperus osteosperma
M83 1 - - - - - - - 1 - - 33 67 51 1
89 1 - - - - - - - 1 - - 33 89 94 1
97 - - - - - - - - - - - 0 - - 0
02 - - - - - - 1 - 1 - - 20 - - 1
D|83 1 - - - - - - - 1 - - 33 1
89 - - - - 1 - - - 1 - - 33 1
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - - 0 0
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 20 1
02 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% + 0%
'89 50% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: 50%
'89 66 50%
'97 0 0%
'02 20 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Purshia tridentata
S|83 1 - - - - - - - 1 - 33 1
89 - - - - - - - - - - 0 0
97 - - - 1 - - - - 1 - 20 1
02 - - - - - - - - - - 0 0
Y| 83 2 2 - - - - - - 4 - 133 4
89 - - 1 - - - - - 1 - 33 1
97 1 - - - - - - - 1 - 20 1
02 1 - - - - - - - 1 - 20 1
M83 - 22 3 - - - - - 25 - 833 45 41 25
89 2 12 1 - - - 1 - 16 - 533 46 86 16
97 17 4 - 1 1 - - - 33 - 660 52 91 33
02 7 37 14 1 3 9 - - 70 1 1420 54 94 71
D| 83 - - - - - - - - - - 0 0
89 - 2 1 - - - - - 3 - 100 3
97 - - - - - - - - - - 0 0
02 3 4 - - - - - - 5 - 140 7
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 20 1
02 - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 83% 10% 00% -31%
'89 70% 15% 00% +2%
'97 15% 00% 00% +57%
'02 56% 29% 03%
Total Plants/Acre (excluding Dead & Seedlings) '83 966 Dec: 0%
'89 666 15%
'97 680 0%
'02 1580 9%
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Trend Study 18-29-02

Study site name: Deadman Canyon . Vegetation type: Chained, Seeded PJ .

Compass bearing: frequency baseline_185 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

From U-199, go 5.2 miles west on Old Lincoln Road. Turn north and go 2.0 miles to the Williams Ranch.
Continue 0.4 mile and turn right at the fork just past a fence. Go 1.1 miles to a gate. Continue 1.8 miles to an
intersection, continue northeasterly. Go 2.6 miles to the Forest Service boundary fence. From the cattle guard,
g0 0.15 miles to a witness post on the right side of the road. From this fence post, walk 60 paces south (148
degrees) to the 0-foot baseline stake. It is marked by a red browse tag, number 3927.

” N
By I »ES_f’ep_CE
i 18-29-02 |
e Deadman Canyon 1
’jf:&'-— - “ “#Witness post
1 60 paces
_ ‘@145 +0
< >4 |.8mi Cooagse
,,,,,,,,,,,,,,,, ¢ 100"
73
¥
)
B
E To HWY 199
A5 mi. ¢ :
5.2 mi.
Map Name: Terra Diagrammatic Sketch
Township_5S , Range 7W , Section 21 GPS: NAD 27, UTM 128 4470005 N 360261 E
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DISCUSSION

Deadman Canyon - Trend Study No. 18-29

The Deadman Canyon study, although located only a short distance from study 18-28, Condie Meadows,
samples a markedly different community. This study occurs at an elevation of 5,880 feet with a 10% slope
and a west aspect. The area is a former juniper-pinyon woodland site that has been chained and seeded with
perennial grasses. Initially there was no evidence that any shrub or forb species was included in the seed
mixture. Nevertheless a fair browse stand remains, while forbs occur infrequently. Deer use, as evidenced by
pellet group frequency, was much heavier than at Condie Meadows in 1983. Deer use was moderate in 1997,
with a quadrat frequency of 29%. Pellet group transect data from 2002 estimated 58 deer days use/acre (142
ddu/ha). Rabbit pellets were also very common.

Soil is moderately deep and rocky in the upper horizons. Effective rooting depth is estimated at a little over 10
inches with a soil temperature of 60°F at about 12 inches. The soil reaction is neutral (pH of 7.3). The amount
of phosphorus in the soil is low at 6.8 ppm. Values less than 10 ppm could be a limiting factor for plant
establishment and development. Seeded grasses have established well and provide valuable protection from
erosion. Moderate erosion was thought to be occurring initially. Currently erosion is negligible and the soil
erosion condition class was determined as slight in 2002.

Browse composition consists of a mixed stand of Stansbury cliffrose, Wyoming big sagebrush, and Utah
juniper. Except for the occasionally abundant broom snakeweed, other shrub species occur infrequently. Both
key browse species occur in relatively low numbers, but are vigorous. Population estimates for both species
have remained relatively stable at about 800 plants/acre for sagebrush and 150 plants/acre for cliffrose. When
the study was setup, browse utilization was light to moderate for sagebrush and heavy for cliffrose. In 1997,
use was light for both species. Utilization increased for each in 2002, but both species show good vigor and
low decadence. Annual leader growth was poor in 2002 due to drought conditions. It averaged only 1.2
inches for sagebrush and 1.4 inches for cliffrose. Utah juniper appeared to be increasing but not an immediate
threat in 1983. Point quarter data from 2002 estimated 89 juniper trees/acre with an average diameter of 6.5
inches.

Perennial grasses comprise the bulk of the herbaceous cover. Initially, common species included the seeded
types, crested and intermediate wheatgrass. Both of these species have steadily declined since. The natives,
bluebunch wheatgrass and Sandberg bluegrass, provided most of the grass cover in 1997 and 2002.
Cheatgrass was abundant in 1997, providing 29% of the total grass cover. Due to drought conditions, it
declined significantly in nested frequency and cover in 2002. Forb composition and density continue to be
poor. Forage production from this component is still low and few desirable species can be found. Due to
drought conditions, forbs were essentially eliminated on this site in 2002.

1983 APPARENT TREND ASSESSMENT

Soil trend appears stable or perhaps slightly downward. Most soil parameters indicate a moderate level of
ongoing erosion. This is essentially a less stable site than the area sampled by the Condie Meadow study.
Vegetative condition for deer winter range is fair. Unless Utah juniper increases rapidly and becomes more
competitive than expected, there should be a steady increase in browse production over the next 10 to 15
years.
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1989 TREND ASSESSMENT

An obvious and significant change has occurred on the Deadman Canyon chaining since the initial reading.
Sum of nested frequency shows a significant decline in intermediate wheatgrass and reciprocally a significant
increase for crested wheatgrass. This will happen with drought. Native grass species, namely bluebunch
wheatgrass and Sandberg bluegrass, are the most prevalent. Although still sparse, big sagebrush increased in
density to 832 plants per acre. The majority of the population is young plants (56%). The mature plants have
grown well and are vigorous and moderately hedged. The cliffrose was not as well sampled due to its
relatively low density, but overall the largely mature population is vigorous though often unavailable due to its
height. Ground cover shows a decrease in litter and an increase in pavement. The percentage of bare soil
remains stable at around 15%. Erosion problems are spotty, but the soil trend is stable. The chaining provides
good forage for both livestock and wildlife with vegetative trends continuing to improve.

TREND ASSESSMENT

soil - stable (3)

browse - slightly upward (4)
herbaceous understory - stable (3)

1997 TREND ASSESSMENT

The trend for soil is continuing to improve with percent bare soil now down to 8% and herbaceous cover
providing 67% of the total vegetative cover. The trend for browse is stable for both key species, Wyoming big
sagebrush and cliffrose. Both have improved vigor and use is mostly light at this time. The trend for the
herbaceous understory is slightly improved overall with most of the herbaceous cover coming from bluebunch
wheatgrass, Sandberg bluegrass, and intermediate wheatgrass. The forbs have improved also, but they still
only provide about 13% of the total herbaceous cover.

TREND ASSESSMENT

soil - slightly up (4)

browse - stable (3)

herbaceous understory - slightly up (4)

2002 TREND ASSESSMENT

Trend for soil is down slightly. Cover of bare ground has increased from 8% to 20% and total herbaceous
cover has declined slightly due to drought. Litter cover remains stable and the soil erosion condition class was
determined as slight in 2002. Trend for the key browse species, Wyoming big sagebrush and cliffrose, is
stable. Densities of these species have remained similar to 1997 estimates. Use has increased but vigor
remains good and the number of decadent plants is low. Trend for the herbaceous understory is mixed. Sum
of nested frequency for perennial grasses remained similar to 1997, but composition has changed to a more
native grass dominated stand. Bluebunch wheatgrass increased significantly while intermediate wheatgrass
declined significantly. Drought conditions have also caused a significant decline in cheatgrass. Sum of nested
frequency for forbs has declined dramatically. Ten forb species were encountered in 1997 but only three
annual forb species remained in 2002. Since forbs have never been very abundant on this site, the overall
herbaceous understory trend is considered stable.

TREND ASSESSMENT

soil - slightly sown (2)

browse - stable (3)

herbaceous understory - stable for grasses (3)
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 29

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron cristatum D0 1331 31 2 16 46 10 1] 1.17 .03
G| Agropyron intermedium 98 0] 50 v 34 3 18 3] 2.03 41
G| Agropyron spicatum 1591 165 211 253 54 63 71 871 10.55] 15.70
G| Bromus tectorum (a) - -l 4228 20 - - 74 9] 6.31 .04
G| Oryzopsis hymenoides - - 2 3 - - 1 1 .03 15
G| Poa bulbosa w13 o o b2 5 - - 1 - .00
G| Poa secunda w1221 S 91 117 54 22 36 471 1.721 1.67
G| Sitanion hystrix w17 a1 R a 9 1 4 - .07 -
Total for Annual Grasses 0 0] 228 20 0 0 74 9] 6.31( 0.04
Total for Perennial Grasses 459 356 393 384 172 135| 140] 140] 15.59] 17.98
Total for Grasses 459] 356 621 404 172 135] 214 149]| 21.90] 18.02
F|Agoseris glauca 4 - - - 2 - - - - -
F|Alyssum alyssoides (a) - -l 241 17 - - 74 71 179 .03
F|Allium spp. - - 1 - - - 1 - .03 -
F | Antennaria rosea 3 - - - 2 - - - - -
F | Arabis spp. = o14] 13 o - - .08 -
F|Calochortus nuttallii »19 4 3 a 12 2 2 - .05 -
F|Chaenactis douglasii 7 - - - - - - - -
F | Crepis acuminata 3 - - - 2 - - - - -
F|Cruciferae - 1 - - - | - - - -
F|Erigeron spp. - - - 1 - - - - -
F|Erigeron pumilus - - - 1 - - - - -
F |Holosteum umbellatum (a) - - - 2 - - - 1 - .00
F|Lathyrus brachycalyx 831 4133 48 o 32 47 19 - .58 -
F|Lactuca serriola - - 1 - - - 1 - .00 -
F|Petradoria pumila 171 512 b a 9 6 2 - .02 -
F|Phlox longifolia 8 3 8 - 4 1 3 - 21 -
F|Ranunculus testiculatus (a) - -1 107 2 - - 39 | .39 .00
F|Sisymbrium altissimum (a) - - 2 - - - 2 - .03 -
Total for Annual Forbs 0 0] 350 21 0 0] 115 9] 222 0.04
Total for Perennial Forbs 148] 167 79 0 68 64 34 0] 0.98 0
Total for Forbs 148] 167] 429 21 68 64] 149 9 3.21{ 0.04

Values with different subscript letters are significantly different at alpha = 0.10

1022




BROWSE TRENDS --
Herd unit 18 , Study no: 29

T|Species Strip Average

y Frequency Cover %

p

¢ '97 '02 '97 '02
B| Artemisia tridentata 27 21 3.38] 5.01

wyomingensis
B|Cowania mexicana 9 6| 437 2.73
stansburiana

B| Gutierrezia sarothrae 36 4 77 -
B|Juniperus osteosperma 3 3971 5091
Total for Browse 75 34( 12.50| 13.67
CANOPY COVER -- LINE INTERCEPT
Herd unit 18 , Study no: 29

Species Percent

Cover
'97 '02

Artemisia tridentata -1 5.25

wyomingensis

Cowania mexicana 3] 5.00

stansburiana

Juniperus osteosperma 6] 6.17

Key Browse Annual Leader Growth

Herd unit 18 , Study no: 29

Species

Average leader
growth (in)

'02
Artemisia tridentata wyomingensis 1.2
Cowania mexicana stansburiana 1.4
Point-Quarter Tree Data
Herd unit 18 , Study no: 29
Species Trees per Average
Acre diameter (in)
'02 '02
Juniperus osteosperma 89 6.6
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BASIC COVER --
Herd unit 18 , Study no: 29

Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 365 293 3.25 6.00] 34.40| 31.05
Rock 137 165 1.50 3.75 1.70|  3.20
Pavement 246 273 3.25] 17.00 7.44] 11.06
Litter 392 377 73.501 57.25( 51.37] 50.00
Cryptogams 150 97 1.50 1.50 1.52] 2.13
Bare Ground 208 255 17.001 14.50 7.66] 20.22
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 29, Deadman Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
10.6 59.5 7.3 42.7 28.7 28.6 3.7 6.8 198.4 0.6
Stoniness Index
Deadman Canyon, Study # 18 - 29
g <1
£14-20
[&]
8 21-3.0
-é 31-4.0
@ 41-5.0
a
>5.1
[ [
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 29
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97 '02 102 102
Rabbit 47 55 - -
Deer 29 22 748 58 (142)
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 29

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Artemisia tridentata wyomingensis
S183 2 - - - - - - - 2 - 66 2
89 - - - - - - - - - - 0 0
97 2 - - - - - - - 2 - 40 2
02 - - - - - - - - - - 0 0
Y| 83 7 - - - - - - - 7 - 233 7
89 3 11 - - - - - - 14 - 466 14
97 18 1 - - - - - - 19 - 380 19
02 - 1 - - - - - - 1 - 20 1
M83 3 5 - - - - - - 8 - 266 38 45 8
89 - 9 1 - - - - - 10 - 333 30 45 10
97 18 2 - - - - - - 20 - 400 24 33 20
02 26 13 - - - - - - 39 - 780 27 39 39
D| 83 - - - - - - - - - - 0 0
89 - 1 - - - - - - 1 - 33 1
97 1 - - - - - - - 1 - 20 1
02 2 1 - - 1 - - - 4 - 80 4
X]83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 140 7
02 - - - - - - - - - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 33% 00% 00% +40%
'89 84% 04% 00% -4%
'97 08% 00% 00% +9%
'02 36% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 499 Dec: 0%
'89 832 4%
'97 800 3%
'02 880 9%

1025




A Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Cowania mexicana stansburiana
S|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 1 - - 2 - - - - 3 - 60 3
02 1 - - - - - - - 1 - 20 1
Y| 83 - - 1 - - - - - 1 - 33 1
89 - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - 20 1
02 1 - - - - - - - 1 - 20 1
M83 - 1 3 - - - - - 4 - 133 38 33 4
89 - 2 - - - - - - 2 - 66 33 38 2
97 5 - - 1 - - 2 - 8 - 160 77 75 8
02 1 2 - - - 1 - - 5 - 100 74 82 5
D|83 - - 1 - - - - - - - 33 1
89 - 2 1 - - - - - 2 - 100 3
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 40 2
02 - - - - - - - - - - 20 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 17% 83% 17% -17%
'89 80% 20% 20% + 8%
'97 00% 00% 00% -33%
'02 33% 17% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 199 Dec: 17%
'89 166 60%
'97 180 0%
'02 120 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Gutierrezia sarothrae
S|83 2 - - - - - - - 2 - 66 2
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
Y| 83 12 - - - - - - - 12 - 400 12
89 - - - - - - - - - - 0 0
97 18 - - - - - 1 - 19 - 380 19
02 - - - - - e - - - 0 0
M83 7 - - - - - - - 7 - 233 10 13 7
89 1 - - - - - - - 1 - 33 11 9 1
97 56 - - - - - - - 56 - 1120 9 10 56
02 4 - - - - - - - 4 - 80 5 9 4
D|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 10 - - - - - - - 4 - 200 10
02 2 - - - - - - - 1 - 40 2
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 240 12
02 - - - - - - - - - - 40 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% -95%
'89 00% 00% 00% +98%
'97 00% 00% 07% -93%
'02 00% 00% 17%
Total Plants/Acre (excluding Dead & Seedlings) '83 633 Dec: 0%
'89 33 0%
'97 1700 12%
'02 120 33%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 9 1 2 Ht. Cr.
Juniperus osteosperma
Y| 83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 1 - - - - - - 1 - 20 1
02 - - - - - - - - - 0 0
M83 - - - - - - - - - 0 - - 0
89 1 - - - - - - 1 - 331 124 63 1
97 - - - - - - - 2 - 40 - - 2
02 1 - - - - - - 2 - 40 - - 2
D| 83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
o7| - - o - 1 - - 0 0
02 - - - - - - - 1 - 20 1
X]83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 - - - - - - - - - 60 3
02 - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00% +45%
'97 00% 00% 00% +0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 33 0%
'97 60 0%
'02 60 33%
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Trend Study 18-30-02

Study site name: Hatch Ranch . Vegetation type: _Stansbury Cliffrose .
Compass bearing: frequency baseline_18 degrees magnetic (Lines 2-4 @ 250°M).
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

Across from the Old Lincoln Road, turn east off of U-199. Go east and south 1.0 mile to the Hatch Ranch.
From the south gate, continue down the valley 0.95 miles to another gate. Continue 0.8 miles on the main road
to a fork that angles southeast through a gate. Take this fork 1.1 miles to a fork at the base of the Onaqui
Mountains. Bear left, going just 300 yards to the base of a ridge. From here, walk up the ridge about 400
yards to the 0-foot baseline stake on the ridge top. It is a short green fencepost marked with browse tab #9081.

S N
o s e \
- Hatch*Ranch:\\
M)
) 18-30-02
Hatch Ranch
DHatch Ranch
Y
A
0.95 mi.

Map Name: Johnson Pass Diagrammatic Sketch

Township_6S , Range 7W , Section 26 GPS: NAD 27, UTM 128 4458557 N 362933 E
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DISCUSSION

Hatch Ranch - Trend Study No. 18-30

This study samples severe winter range located at the base of the Onaqui Mountains, approximately three
miles south-southeast of Hatch Ranch. It is an area of low hills and ridges occupied by a scattered, relatively
low density juniper-pinyon woodland and low density cliffrose mixed with Wyoming big sagebrush. The
lower elevation flats are occupied by extensive areas of Wyoming big sagebrush and shadscale saltbush.
Elevation of the study is 5,600 feet with a moderately steep slope (17%) and a southwest aspect. The entire
area is rather depleted of understory herbs, especially forbs. Cheatgrass is widespread and often very dense.
The area is administered by the BLM and is permitted for cattle grazing, which was underway at the time of
study establishment in 1983. Little sign of cattle use was noted in 1997 or 2002. Deer use has been moderate
during all sampling periods. Pellet group quadrat frequency was 40% in 1997. Pellet group transect data from
2002 estimated 31 deer days use/acre (76 ddu/ha). There was also sign of wild horses in the area but none on
the site itself. Stud piles were found down slope from the site and 10 wild horses were seen on the sagebrush
flat near the site during the 2002 reading.

Soil condition is poor with one-third of the ground covered with rock or pavement. Effective rooting depth is
shallow averaging only 6 inches. The soil is obviously deeper but the rocky nature of the soil limited soil
penetrometer readings. Soil temperature is high due to the rocky soil and shallow depth, averaging 74 F at 8
inches. Soil texture is a clay loam with a neutral reaction (pH 7.1). Only minimal herbaceous vegetation or
litter cover is available to protect the shallow and extremely rocky soil. About 40% of the ground surface is
occupied by rock, erosion pavement, or bare soil. Cryptogams comprise a significant amount of the ground
cover. Although the rate of soil erosion has been severe in the past, it was considered negligible or quite low
in 1997 and 2002. There is little bare ground exposed and the erosion condition class was determined as stable
in 2002.

The key browse species are Stansbury cliffrose and Wyoming big sagebrush, which provide most of the
browse cover. Wyoming big sagebrush has maintained a stable density of around 1,000 plants/acre since
study site establishment in 1983. Ultilization in 1983 was heavy but vigor remained good on most plants and
percent decadence was low at only 9%. Use since then has been light with a few plants displaying moderate or
heavy use. Vigor has been good with the exception of 1997 when 26% of the mature sagebrush were
classified as chlorotic and nearly all of the decadent shrubs were classified as dying. By 2002, vigor has
improved and the stand appears to be stable.

The site supports a mostly mature stand of cliffrose which has been moderately to heavily hedged on available
plants during most years. Density was estimated at just under 600 plants/acre in 1983 and 1989. The much
larger sample used in 1997 and 2002 estimated a higher density of respectively 780 plants/acre and 1,200
plants/acre. Vigor has been good on most plants during all readings and besides a moderately high number of
decadent plants in 1989, percent decadence has remained relatively low. Young recruitment was good in 1997
and 2002 indicating a slowly expanding population.

Several other shrub species can also be found. However, most occur infrequently and are generally low in
palatability. The most numerous is broom snakeweed, an aggressive increaser, which had a high density of
12,920 plants/acre in 1997. Drought conditions in 2002 have caused a dramatic decline to only 520
plants/acre.

Understory grasses, especially forbs, are sparse and generally of low forage value. Total herbaceous cover
was estimated at only 15% in 1997, declining to 8% in 2002. Barren areas and patches of nearly pure
cheatgrass brome occupied more surface area than any other class of vegetation in 1997. The most palatable
and abundant perennial herbaceous species is bluebunch wheatgrass, a population which contains both the
hairy and bearded subspecies. The fire hazard in this area varies from moderate to high, depending upon
cheatgrass density. Several forbs are found on the site but only a few occur more than occasionally. Total
cover of forbs is low averaging only 1% cover in 1997 and less than one-half of 1% cover in 2002.
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1983 APPARENT TREND ASSESSMENT

Soil is poor. Very little effective litter or vegetational cover is available to hold soil in place. As a result,
erosion is proceeding at a rapid rate. Aside from an apparent increase in broom snakeweed, trend for the major
browse populations appears stable or perhaps even improving. Herbaceous understory condition is poor and
not improving.

1989 TREND ASSESSMENT

These foothill ridges provide a diversity of browse forage not found in the large basins below where Wyoming
big sagebrush dominates. Cliffrose is the preferred species and is heavily utilized by both deer and livestock.
In 1983, the study was conducted when cattle were present. During the reading in 1989, evidence of sheep use
was observed. Since 1983, the cliffrose has shown signs of increased decadence (from 6% to 38%). The
majority are classified with heavy use (44%). Density has changed slightly downward from 599 plants/acre to
532 plants/acre. A few young and seedlings were counted. There are conflicting indicators of trend in the age
class structure and the increase in frequency make it difficult to predict trends in the population that is
relatively long-lived. The composition and populations of other browse species are essentially stable. Vigor
and utilization of the Wyoming big sagebrush are acceptable, and density is slightly higher at 1,233
plants/acre. The herbaceous component appears to have improved somewhat, contrary to the 1983 assessment.
There was an increase in grass frequency, due mainly to increases in Sandberg bluegrass. While the diversity
of grasses is still low, the number of forb species identified increased from 4 to 10 and there is a higher
frequency of forbs. The site is very rocky and steep, but erosion is not excessive for the type of site. Soil is
definitely a limiting factor. There are cryptogams and mosses on the bare areas.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - slightly upward (4)

1997 TREND ASSESSMENT

The trend for soil is improved, but still in poor condition. Percent bare soil has decreased to 6%, however rock
and pavement still cover 33% of the surface. The two key browse species are cliffrose and Wyoming big
sagebrush. The cliffrose which makes up 38% of the browse cover, appears to be experiencing an upward
trend. Some of these characteristics include good biotic potential (number of seedlings), good age class
structure (mature and young age classes) for a long-lived species, reduced decadence, mostly light use, and an
increase in the population. For Wyoming big sagebrush, we see another scenario. We have a population that
is slightly more decadent, an increased number of plants classified with poor vigor, the young age class has
decreased to only 10%, while the mature age class has increased to 73%. This is not good for a relatively
short-lived shrub. The ratio of dead to live plants is poor (1:3.3). The population has decreased by 22%, but
this can be explained by the number of dead plants in the population. The one desirable characteristic the
population has is that the biotic potential (# of seedlings) is relatively high at 33%. This one encouraging
characteristic could compensate for its decrease in numbers, but it will not be readily recognizable until the
next reading in 2002. Broom snakeweed is also another browse that is relatively abundant. It is not utilized,
yet it can be an indicator of other problems. Currently it has increased to 12,920 plants/acre. There are no
seedlings and the mature age class now makes up 83% of the population, indicating its population will
eventually go down. Large swings in its population (either up or down) would be expected. Trend for key
browse is considered stable, with the increases in cliffrose compensating for the losses in the sagebrush. The
herbaceous understory trend is slightly downward with the perennial component showing losses. It is still in
poor condition with two weedy species (cheatgrass and bur buttercup) making up more than 57% of the
herbaceous cover.

TREND ASSESSMENT

soil - slightly improved, but still poor condition (4)
browse - stable (3)

herbaceous understory - slightly down (2)
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2002 TREND ASSESSMENT

Trend for soil is down slightly and condition is poor. Rock and pavement cover over one-third of the surface.
Cover of bare ground has increased slightly while cover of litter and vegetation have declined. Herbaceous
vegetation cover has declined from 15% in 1997 to 8% in 2002. There is little erosion occurring. The erosion
condition class was determined as stable in 2002. Trend for the key browse species, Wyoming big sagebrush
and cliffrose is up slightly. Density of Wyoming big sagebrush has increased slightly as vigor has improved
and young recruitment is good with 19% of the population consisting of young plants. Utilization remains
mostly light. Cliffrose also shows an increase in density. It is more heavily utilized compared to 1997, but
vigor remains good, young recruitment adequate, and there are few decadent plants. Trend for the herbaceous
understory is mixed. Sum of nested frequency for perennial grasses has remained stable. Nested frequency of
cheatgrass has declined significantly and average cover has dropped from 8% in 1997 to one-half of 1% in
2002. Sum of nested frequency for forbs has declined dramatically due to drought. Forbs were never very
abundant although 16 species were identified in 1997, yet only three were sampled in 2002. Since Sandberg
bluegrass, which provides 87% of the grass cover or 83% of the total herbaceous cover, has remained stable,
overall trend for the herbaceous understory is considered stable.

TREND ASSESSMENT

soil - down slightly (2)

browse - up slightly (4)
herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 30

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron spicatum A7 39 24 215 8 18 9 10 93 .58
G| Bromus tectorum (a) - -1 2851 .73 - - 91 301 8.10 46
G| Oryzopsis hymenoides - 3 6 - - 1 3 - .07 -
G| Poa secunda 1921 2701 252 269 69 88 87 90| 5.09] 7.00
Total for Annual Grasses 0 0] 285 73 0 0 91 301 8.10] 0.46
Total for Perennial Grasses 209 312 282 284 771 107 991 100| 6.09( 7.59
Total for Grasses 209 312 567 357 771 107] 190 130]| 14.19] 8.06
F|Agoseris glauca - - 3 - - - 1 - .03 -
F|Alyssum alyssoides (a) - - 10 - - - 4 - .02 -
F|Allium spp. ,10 L0 12 o 5 3 7 - .06 -
F | Antennaria rosea - - 4 3 - - 2 | .01 .00
F| Astragalus utahensis - 1 - - 1 1 - .00 -
F|Calochortus nuttallii 3 7 1 - 1 3 1 - .00 -
F|Chaenactis douglasii - 2 - - - 1 - - - -
F|Cirsium spp. - - 1 - - - 1 - .00 -
F|Erodium cicutarium (a) - - 2 - - - 1 - .01 -
F|Erigeron pumilus a1 ,10 0 a 1 7 2 - .03 -
F | Euphorbia spp. - - 5 - - - 3 - .01 -
F |Haplopappus acaulis - 6 - - - 2 - - - -
F|Lactuca serriola - 627 2 a - 16 1 - .03 -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
F|Lomatium spp. - 6 - - - 3 - - - -
F|Microsteris gracilis (a) - - 2 - - - 1 - .00 -
F|Oenothera caespitosa - 2 - - - 1 - - - -
F|Phlox hoodii - - 9 9 - - 4 4 21 .36
F|Phlox longifolia 2 8 1 - 2 4 1 - .00 -
F|Ranunculus testiculatus (a) - -l 149 11 - - 53 6 14 .03
F|Townsendia incana R 4 o - 16 2 - .06 -
Total for Annual Forbs 0 0f 163 11 0 0 59 6 0.77( 0.03
Total for Perennial Forbs 16] 112 51 12 9 57 26 5 047 036
Total for Forbs 16] 112 214 23 9 57 85 11] 1.25] 0.39

Values with different subscript letters are significantly different at alpha =0.10

BROWSE TRENDS --

Herd unit 18 , Study no: 30

T|Species Strip Average

y Frequency Cover %

p

¢ '97 '02 '97 '02

B| Artemisia tridentata 34 361 3.10] 3.30
wyomingensis

B| Chrysothamnus viscidiflorus 13 0 .09 -
stenophyllus

B|Cowania mexicana 32 381 9.34] 12.03
stansburiana

B|Gutierrezia sarothrae 87 131 7.50 .30

B|Juniperus osteosperma 5 5|1 4.09( 452

B| Leptodactylon pungens 2 1 - .03

B|Pinus monophylla 0 1 - .00

B|Sclerocactus 1 1 - -

B| Tetradymia canescens 2 2 15 -

B| Tetradymia nuttallii 18 11 38 .09

Total for Browse 194 108 | 24.66] 20.29
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CANOPY COVER -- LINE INTERCEPT

Herd unit 18 , Study no: 30

Species Percent

Cover

'97 '02

Artemisia tridentata -l 4.17
wyomingensis
Chrysothamnus viscidiflorus -1 .03
stenophyllus
Cowania mexicana -1 14.67
stansburiana
Gutierrezia sarothrae -1 .02
Juniperus osteosperma 3] 6.25
Tetradymia nuttallii - 17

Key Browse Annual Leader Growth

Herd unit 18 , Study no: 30

Species

Average leader
growth (in)

'02
Artemisia tridentata wyomingensis 1.4
Cowania mexicana stansburiana 1.7
Point-Quarter Tree Data
Herd unit 18 , Study no: 30
Species Trees per Average
Acre diameter (in)
'02 '02
Juniperus osteosperma 63 53
BASIC COVER --
Herd unit 18 , Study no: 30
Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 354 303 2.00 3.25] 34.68| 27.06
Rock 291 296 22.75| 23.00 16.75| 19.56
Pavement 280 285 12.001 21.25| 16.10| 15.42
Litter 376 354 33.75| 27.25] 28.58] 25.79
Cryptogams 283 264 15.50] 16.00] 17.79| 22.27
Bare Ground 180 193 14.00 9.25 6.42 9.96
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 30, Hatch Ranch
Effective Temp °F pH Y%sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
6.1 74.3 7.1 35.1 32.7 32.2 2.5 9.5 233.6 0.7
(8.4)
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Stoniness Index

Hatch Ranch, Study # 18 - 30

£1.4-20
(9]
8 21-30
< 31-40
Sa1-50
a
>5.1
20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 30
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97 '02 102 102
Rabbit 45 12 - -
Deer 40 8 400 31 (76)
Cattle 1 - - -
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 30

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Artemisia tridentata wyomingensis
S183 2 - - - - - - - 2 - - 66 2
89 5 - - - - - 1 - 6 - - 200 6
97 16 - - - - - - - 16 - - 320 16
02 - - - - - - - - - - - 0 0
Y| 83 10 - - - - - - - 10 - - 333 10
89 13 1 - - - - 1 - 13 2 - 500 15
97 4 - - 1 - - - - 5 - - 100 5
02 11 1 - - - - - - 12 - - 240 12
M383 4 5 10 - - - - - 16 - - 633 21 28 19
89 11 5 2 - - - - - 18 - - 600 20 19 18
97 33 1 - 1 - - - - 26 - - 700 19 28 35
02 32 1 1 3 - - - - 37 - - 740 21 30 37
D| 83 - - 3 - - - - - 1 - - 100 3
89 4 - - - - - - - 2 - 2 133 4
97 7 1 - - - - - - 1 - 7 160 8
02 12 1 1 - - - - - 9 - 5 280 14
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 380 19
02 - - - - - - - - - - - 480 24
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 16% 41% 16% +14%
'89 16% 05% 05% -22%
'97 04% 00% 33% +24%
'02 05% 03% 08%
Total Plants/Acre (excluding Dead & Seedlings) '83 1066 Dec: 9%
'89 1233 11%
'97 960 17%
'02 1260 22%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
Y| 83 1 - - - - - - - 1 - - 33 1
89 1 - - 1 - - - - 2 - - 66 2
97 1 - - - - - - - 1 - - 20 1
02 - - - - - - - - - - - 0 0
M83 56 - - - - - - - 56 - - 1866 12 17 56
89 10 16 2 - - - - - 28 - - 933 7 7 28
97 12 - 1 2 - - - - 15 - - 300 9 13 15
02 - - - - - - - - - - - 0 9 13 0
D|83 3 - - - - - - - 1 - 2 100 3
89 11 13 - - 1 - - - 23 1 1 833 25
97 3 - - - - - - - 1 - - 60 3
02 - - - - - - - - - - 0 0
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 60 3
02 - - - - - - - - - - - 60 3
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 03% - 8%
'89 55% 04% 02% -719%
'97 00% 05% 11%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 1999 Dec: 5%
'89 1832 45%
'97 380 16%
'02 0 0%
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A Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Cowania mexicana stansburiana
S|83 - - - - - - - - - - 0 0
89 1 - - - - - 1 - 2 - 66 2
97 4 - - - - - - - 3 - 80 4
02 - - - - - - - - - - 0 0
Y]83 - 1 1 - - - - - 2 - 66 2
89 2 - - - - - - - 2 - 66 2
97 8 - - - - - - - 8 - 160 8
02 3 2 1 - - - - - 6 - 120 6
M383 - 12 - - - 3 - - 13 - 500 50 41 15
89 2 1 4 - 1 - - - 8 - 266 37 24 8
97 21 2 1 2 - - - - 26 - 520 51 54 26
02 12 9 22 - 1 3 - - 50 - 1000 50 53 50
D|83 - 1 - - - - - - 1 - 33 1
89 2 2 1 - 1 - - 6 - 200 6
97 5 - - - - - - - 4 - 100 5
02 - 1 2 - - 1 - - 4 - 80 4
X| 83 - - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 - - - - - - - - - - 100 5
02 - - - - - - - - - - 140 7
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 78% 22% 11% -11%
'89 25% 44% 00% +32%
'97 05% 03% 03% +35%
'02 22% 48% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 599 Dec: 6%
'89 532 38%
'97 780 13%
'02 1200 7%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Gutierrezia sarothrae
S|83 4 - - - - - - - 4 - - 133 4
89 5 - - - - - 2 - 7 - - 233 7
97 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 0 0
Y| 83 15 - - - - - - - 15 - - 500 15
89 25 - - - - - - - 23 - - 833 25
97 92 - - 1 - - - - 93 - - 1860 93
02 1 - - - - - - - 1 - - 20 1
M83 71 - - - - - - - 71 - - 2366 11 9 71
89 97 - - - - - 1 - 92 - - 3266 8 8 98
97| 515 - - 18 - - - -l 533 - - 10660 9 10 533
02 20 1 - - - - - - 21 - - 420 5 5 21
D|83 - - - - - - - - - - - 0 0
89 16 2 - - - - 1 - 15 - 4 633 19
97 20 - - - - - - - 13 - 7 400 20
02 2 - - - - - 2 - - - 4 80 4
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 440 22
02 - - - - - - - - - - - 7500 375
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% +39%
'89 01% 00% 08% +63%
'97 00% 00% 01% -96%
'02 04% 00% 15%
Total Plants/Acre (excluding Dead & Seedlings) '83 2866 Dec: 0%
'89 4732 13%
'97 12920 3%
'02 520 15%

1039




AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 8 9 1 2 Ht. Cr.
Juniperus osteosperma
S|83 - - - - - - - - - - 0 0
89 3 - - 1 - - - - 4 - 133 4
97 1 - - - - - - - 1 - 20 1
02 - - - - - - - - - - 0 0
Y| 83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 2 - - - - - - - 2 - 40 2
02 1 - - - - - - - 1 - 20 1
M83 1 - - 1 - - - - 2 - 66 56 42 2
89 2 - - - - - 1 - 3 - 100 79 45 3
97 1 - - 1 - - - - 3 - 60 - - 3
02 2 - - - - - 1 - 4 - 80 - - 4
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% +34%
'89 00% 00% 00% + 0%
'97 00% 00% 00% +0%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: -
'89 100 -
'97 100 -
'02 100 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Leptodactylon pungens
S|83 - - - - - - - - - - 0 0
89 3 - - - - - - - 3 - 100 3
97 - - - - - - - - - - 0 0
02 - - - - - e - - - 0 0
Y| 83 8 - - - - - - - 7 - 266 8
89 5 - - - - - - - 5 - 166 5
97 1 - - - - - - - 1 - 20 1
02 - - - - - - - - - - 0 0
M83 56 - - - - - - - 56 - 1866 5 5 56
89 78 - - - - - 4 - 82 - 2733 5 6 82
97 2 - - - - - - - 2 - 40 10 26 2
02 - - - - - - - - - - 0 - - 0
D|83 - - - - - - - - - - 0 0
89 2 - - - - - - - 2 - 66 2
97 - - - - - - - - - - 0 0
02 1 - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 02% +28%
'89 00% 00% 00% -98%
'97 00% 00% 00% -67%
'02 00% 00% 100%
Total Plants/Acre (excluding Dead & Seedlings) '83 2132 Dec: 0%
'89 2965 2%
'97 60 0%
'02 20 100%
Pinus monophylla
Y| 83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 0 0
02 1 - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 0 -
'02 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr
Sclerocactus
M83 - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - 0 - 0
97 1 - - - - - - - 1 - - 20 5 10 1
02 1 - - - - - - - 1 - - 20 7 12 1
D|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 0 0
02 1 - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% +50%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 0 0%
'97 20 0%
'02 40 50%
Tetradymia canescens
Y| 83 - - - - - - - - - - - 0 0
89 1 - - - - - 1 - - - 66 2
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - - 0 0
M83 12 - - - - - - - 6 - - 400 18 19 12
89 2 1 - - - - - - 3 - - 100 20 19 3
97 3 - - - - - - - - - - 60 20 25 3
02 - - - - - - - - - - - 0 19 30 0
D|83 14 - - - - - - - 14 - - 466 14
89 7 4 - - - - 1 1 10 1 1 433 13
97 - - - - - - - - - - - 0 0
02 1 - - - - - 1 - 1 - 1 40 2
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 40 2
02 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 23% -31%
'89 28% 06% 11% -90%
'97 00% 00% 100% -33%
'02 00% 00% 50%
Total Plants/Acre (excluding Dead & Seedlings) '83 866 Dec: 54%
'89 599 72%
'97 60 0%
'02 40 100%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr
Tetradymia nuttallii
Y| 83 - - - - - - - - - - 0 0
89 - 1 - - - - - - 1 - 33 1
97 2 - - - - - - - 2 - 40 2
02 - - - - - - - - - - 0 0
M83 - - - - - - - - - - 0 - - 0
89 1 - - - - - - - 1 - 33 9 10 1
97 2 - - - - - 1 - 3 - 60 18 23 3
02 4 - - - - - - - 4 - 80 24 36 4
D|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 20 - - 2 - - - - 14 1 480 24
02 6 - - 1 - - 3 - 2 - 200 10
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 180 9
02 - - - - - - - - - - 200 10
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 50% 00% 00% +89%
'97 00% 00% 31% -52%
'02 00% 00% 57%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 66 0%
'97 580 83%
'02 280 71%
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Trend Study 18-31-02

Study site name: _Carr Fork . Vegetation type: _Annual Grass-Forb .
Compass bearing: frequency baseline 308 degrees magnetic.
Frequency belt placement: line 1 (11ft), line 2 (34ft), line 3 (59ft), line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

Go east on 4™ north (Smelter Road) in Tooele for 1.5 miles to Ericson Road. Turn left, continue 0.8 miles to a
fork in the road. Take the right fork for 0.1 miles to a locked gate (division lock). Stay on “old” road for 0.9
miles past a gate on the right. Go another 0.4 miles to a gate. Go 0.1 miles through a field of curly gum weed
to a left fork. Take the left fork for 0.6 miles to a lone oak clone on the right. The 0-foot stake is on the left
side of the road just before the power lines. The study is marked by green, steel fenceposts 12-18 inches in
height. Roads were washed out in 2002 requiring walking about %2 mile to the site.

N

! :

18-31-02
Carr Fork f

Map name: Bingham Canyon Diagrammatic Sketch

Township_3S , Range 3W , Section_ 7 GPS: NAD 27, UTM 128 4491053 N 396565 E
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DISCUSSION

Carr Fork - Trend Study No. 18-31

The Carr Fork trend study was established in 1997 by request of the habitat manager in the Central Region.
The site lies on property that originally belonged to Kennecott Copper and was then transferred to the Division
of Wildlife Resources. The locality is an old tailings area for a copper mine and it was mostly composed of
weeds. Because of this problem, the area was disked deeply a couple of times and drill seeded with a mixture
of grasses and forbs. The study was set up to monitor the results of this treatment. The site is nearly flat with
a 5% slope and an aspect to the west. The elevation is about 5,400 feet. Deer use has been light on the site.
The pellet group transect read along the study site baseline showed mostly fall and spring use at 36 deer days
use/acre (89 ddu/ha) in 1997, and 24 mostly winter deer days use/acre in 2002 (60 ddu/ha). The nearby
drainages provide good cover, provided mainly by Gambel oak.

The soil consists of graded tailings. Effective rooting depth is estimated at 12 inches which is strongly acidic
(pH 5.5). The soil has a very compacted layer at about 12 inches. Most all of the old Kennecott Copper sites
have mildly acidic pH’s, but this site is the most acidic we have tested. This could have been one of the
reasons why the seeding was not successful. The amount of soil phosphorus is also relatively high at 51 ppm.
Textural analysis shows the soil to be a clay loam. Soil temperature is relatively low for a low elevation west
aspect site. It averaged only 58 F at about 13 inches in depth. Exposed bare ground was abundant in 1997,
averaging 40% cover. Total protective ground cover was low which left the site subject to erosion. By 2002,
protective ground cover was abundant and cover of bare ground had declined to only 6%. Most of the
improvement is due to a dramatic increase in cover of bulbous bluegrass (from 6% to 26% cover). The soil is
now well protected from most erosion and the erosion condition class was determined as stable in 2002.

The browse component for the site is lacking with no browse species sampled at the site in 1997. There was a
small oak clone nearby, but it was not within the sampling grid. During the 2002 reading, a few transplanted
bitterbrush plants were encountered. Density was estimated at only 80 plants/acre. They displayed moderate
to heavy use but had good vigor. Annual leader growth averaged 3.4 inches. There was also a few white-
stemmed rubber rabbitbrush plants on the site but none were encountered within the sampling strips.

The herbaceous species planted did not come in very well on this site. During the 1997 reading, the only
seeded species sampled were small burnet and Lewis flax. The remaining species sampled were weeds.
Cheatgrass, bulbous bluegrass, ragweed, bindweed, gumweed, and toadflax made up almost 75% of the
herbaceous cover. By 2002, the site is still dominated by bulbous bluegrass and weedy forbs. Bulbous
bluegrass increased significantly in nested frequency and rose from 6% cover in 1997 to 26% in 2002. It now
accounts for 82% of the total grass cover or 40% of the total herbaceous cover. Seeded intermediate
wheatgrass was encountered but it provided only 11% of the grass cover in 2002. The forb composition
remains poor and totally dominated by weeds. Total forb cover is high averaging 30% in 1997 and 33% in
2002. Weedy forbs including ragweed, spreading dogbane, whitetop, morning glory, curlycup gumweed,
sunflower, dalmatian toadflax, and moth mullen, accounted for 77% of the forb cover in 1997, increasing to
97% in 2002. Of these species, morning glory is the most abundant. It occurred in 94% of the quadrats
sampled in 2002 and provided 42% of the total forb cover. Three noxious weeds, whitetop, morning glory,
and dalmatian toadflax, accounted for half of the forb cover in 1997 increasing to 63% in 2002.

1997 APPARENT TREND ASSESSMENT

The trend for soil appears to be down and in poor condition because of the poor ratio of protective ground
cover to bare soil and the high amount of bare soil on the site. The trend for browse is not applicable to this
site because there were no browse on the site. The herbaceous understory is poor and completely dominated
by weeds. It appears that very few of the seeded species ever became established on the site. This could have
been a combination of the strongly acidic pH and the high amounts of phosphorus in the soil. However, what
most likely determined the outcome of this treatment was that the species were planted too deep by the
rangeland drill when pulled over loose, fluffy surface soil from the double disking treatment.
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2002 TREND ASSESSMENT

Trend for soil is up. Cover of bare ground has declined from 40% in 1997 to 6% in 2002. Protective ground
cover is abundant and the erosion condition class was determined to be stable. Trend for browse is also
improved. A few seeded bitterbrush plants were encountered. These were moderate to heavily hedged but
maintained good vigor. Density is low at only 80 plants/acre. Trend for the herbaceous understory is
considered slightly down. There have been some improvements in the grass component. Some seeded
intermediate wheatgrass was encountered along with a few other perennial species. The grass composition is
still poor however, and totally dominated by bulbous bluegrass which increased significantly in nested
frequency. Cover of bulbous bluegrass rose from 6% in 1997 to 26% in 2002. It now provides 82% of the
grass cover. Bulbous bluegrass is a poor value perennial which is similar to cheatgrass. It dries out early in
the season and provides intense competition. The forb composition remains poor and dominated by weeds.
Weedy forbs including ragweed, spreading dogbane, whitetop, morning glory, curlycup gumweed, sunflower,
dalmatian toadflax, and moth mullen, continue to dominate the forb composition. They accounted for 77% of
the forb cover in 1997, increasing to 97% in 2002. Three noxious weeds, whitetop, morning glory, and
dalmatian toadflax, accounted for half of the forb cover in 1997 increasing to 63% in 2002. White top
declined significantly in nested frequency while morning glory and dalmatian toadflax increased significantly.
This poor weedy understory will not improve without some sort of costly intervention or retreatment.

TREND ASSESSMENT

soil - up (5)

browse - up slightly, but still poor (4)

herbaceous understory - down slightly and dominated by weeds (2)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 31

T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

© '97 '02 '97 '02 '97 '02
G| Agropyron intermedium = b79 - 33 -1 3.49
G| Bromus japonicus (a) - 9 - 3 - .01
G| Bromus tectorum (a) 2451 254 75 751 3.02] 1.90
G| Dactylis glomerata - 4 - 1 - 15
G| Poa bulbosa 1781 433 52 991 5.99] 25.93
G| Poa pratensis - 3 - 1 - 15
G| Poa secunda -~ L14 - 7 - .05
Total for Annual Grasses 245 263 75 781 3.02] 1.91
Total for Perennial Grasses 178 533 521 141] 5.99( 29.78
Total for Grasses 4231 796 127 219 9.02] 31.70
F | Alyssum alyssoides (a) ) WA - 5 - .07
F | Ambrosia psilostachya 33,172 15 641 1.09] 3.11
F| Apocynum cannabinum - 92 - 34 -1 3.20
F|Asclepias spp. »50 o 18 -l 2.62 -
F | Aster spp. 4 3 1 1 15 .00
F | Astragalus spp. 2 - 2 - .01 -
F|Cardaria draba 03 33 28 14 93 .60
F|Camelina microcarpa (a) 1 2 1 1 .00 .00
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T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

¢ '97 '02 '97 '02 '97 '02
F|Convolvulus arvensis 287| 326 81 941 11.16] 13.76
F|Comandra pallida 3 - 1 - .00 -
F|Collinsia parviflora (a) . W41 1 11 .00 A3
F|Draba spp. (a) 4 9 2 2 .01 .01
F|Epilobium brachycarpum (a) 293 5 36 21 L.74 15
F|Eriogonum brevicaule - 10 - 3 - .01
F|Gilia spp. (a) - 1 - 1 - .00
F|Grindelia squarrosa 104 117 39 511 1.48] 1.07
F|Helianthus annuus (a) p211 31 81 14] 5.36 .07
F|Lactuca serriola w115 o 47 -l 1.89 -
F|Linaria dalmatica D21 113 18 41 296 6.12
F|Linum lewisii 1,26 o 10 - 15 -
F|Onobrychis viciaefolia - 2 - 1 - .00
F|Phlox longifolia =1 29 - 8 - A1
F | Polygonum douglasii (a) 26 21 9 7 17 .06
F|Sanguisorba minor 1 7 1 3 .00 18
F| Tragopogon dubius Y - 7 - .16
F|Veronica biloba (a) w15 o 5 .07 -
F|Verbascum blattaria 201 84 9 31 S0 3.70
Total for Annual Forbs 3511 203| 135 62| 7.37] 0.50
Total for Perennial Forbs 760] 1004] 270 352 22.98( 32.06
Total for Forbs 1111} 1207{ 405 414] 30.36] 32.57

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 18 , Study no: 31

T|Species Strip Average

y Frequency |Cover %

p

© '97 '02 '97 '02
B|Purshia tridentata 0 4 - 18
Total for Browse 0 4 0| 0.17

Key Browse Annual Leader Growth

Herd unit 18 , Study no: 31

Species

Average leader
growth (in)

'02

Purshia tridentata

34
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BASIC COVER --

Herd unit 18 , Study no: 31

Cover Type Nested Average
Frequency Cover %
'97 '02 '97 '02
Vegetation 450 487 4443 68.05
Rock 146 91 78 .56
Pavement 301 265 1.79 2.04
Litter 478 472 18.82| 37.32
Cryptogams 24 147 .16 4.01
Bare Ground 442 218 40.18 6.32
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 31, Carr Fork
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
12.1 58.4 5.5 32.0 41.4 26.6 2.2 51.0 275.2 0.4
(12.7)
Stoniness Index
Carr Fork, Study # 18 - 31
£ 1.1-20-
(8] .
8§ 21-30 No data available
-E 3.1-4.0
& 41-50-
a
>5.1-
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 31
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97 '02 102 102
Deer 2 7 313 24 (60)
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 31

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Purshia tridentata
M97 - - - - - - - - - - - 0 - - 0
02 - 2 2 - - - - - 4 - - 80 15 28 4
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'97 00% 00% 00%
'02 50% 50% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 0 Dec: -
'02 80 -
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Trend Study 18-32-02

Study site name: East Hickman Canyon . Vegetation type: Chained, seeded P-J .

Compass bearing: frequency baseline_199 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

Turn west in Stockton on “silver” street. Follow this road around the lake 3.95 miles to a dead end sign and a
dirt road on the right. Turn right (west) on this road and go 3.2 miles to a paved road. Turn left (south)for
about 300 feet to another road. Turn right (west) on this road and drive 0.95 miles to a witness post on the left.
From the witness post walk 51 paces across the gully at 196 degrees magnetic to the 0-foot stake. The study is
marked by green, steel fenceposts 12-18 inches in height. The 0-foot stake is marked by browse tag # 440. In
2002 the site had to be reached by driving up East Hickman Canyon, crossing the creek and driving in from
the west.
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iy Canyon
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f < |~")_p 1 »7#,‘ N 9w - < 0.95 mi.
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ﬁ\\ ~\:____: ; \"“‘.“_J;”l (-’ = : “®Witness post
! S S=a _-.-—.;}r"' 2L i & ~o ) -
@ ey | {1 [ ! o D
\\ x PR e , { \ 51 paces @ 196°M
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5t { -\..-‘1 e {":\‘\ J'"~ \ 5,
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Map name: South Mountain

Township 4S , Range 6W , Section 26

Diagrammatic Sketch

GPS: NAD 27, UTM 128 4477583 N 373607 E
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DISCUSSION

East Hickman Canyon - Trend Study No. 18-32

The East Hickman Canyon site was established in 1997 to get pretreatment data for a pinyon & juniper
chaining project. The site once supported a thick pinyon and juniper woodland with a poor understory. A
large chaining and seeding project was completed in 1999. The site has a slope of 3-5% with a slight north
aspect and elevation of 5,500 feet. Deer use was very light in 1997, with a pellet group frequency of 13%,
while rabbit was much higher at 41%. Since the chaining project, wildlife use still remains low. The chained
area is very large, leaving little cover for wildlife. However, this area is most likely only used during severe
winters. Pellet group transect data estimated only 2 deer days use/acre (5 ddu/ha) in 2002. Since the
treatment, the area is also grazed by cattle which were in the area during the 2002 reading. Data estimated
about 5 cow days use/acre (13 cdu/ha).

The soil is a fine clay loam that is limited in depth by a hardpan at a depth of about 13-15 inches. The
effective rooting depth is estimated at 15 inches with a soil temperature of 57 F at that depth. There are very
few rocks on the surface or within the soil profile. Soil reaction is neutral (pH 7.3). The amount of
phosphorus in the soil is low at only 6.5 ppm, where 10 ppm is considered minimal for normal plant growth
and development. There was a very high percentage of bare ground exposed on this site in 1997 (35%) with
severely pedestalled grasses and dead sagebrush plants throughout the site. Since the chaining and seeding
treatment, cover of bare ground has declined and litter cover has increased. Erosion that was apparent in 1997.
It now appears stabilized and the erosion condition class was determined as stable in 2002.

Prior to the chaining, the site was dominated by juniper trees. In 1997, canopy cover for juniper averaged 31%
with a density of 295 trees/acre (determined by the point-quarter method) and an average diameter of almost 5
inches. The abundant cover and density of juniper suppressed understory species. Mountain big sagebrush
density was estimated at only 80 live plants/acre and these were all classified as decadent and dying. There
were an estimated 1,220 dead plants/acre on the site. After the treatment, juniper canopy cover declined to
about 8% and density dropped to 146 trees/acre (point quarter data). Average diameter of surviving trees was
estimated at 3 inches. Just over half of the trees sampled were chained trees that were laying down but still
alive. Density of mountain big sagebrush remained stable at 80 plants/acre but vigor improved dramatically
and there is now a more balanced age structure. There are also a few scattered stickyleaf low rabbitbrush,
cliffrose, and broom snakeweed on the site.

Prior to the chaining, total herbaceous cover was less than 9%, with the total cover for forbs coming to less
than 1%. Sandberg and mutton bluegrass made up 80% of the herbaceous cover, indicating just how poor the
site was for producing forage. After treatment, total herbaceous cover increased to 28% with the majority
coming from seeded grasses, primarily crested wheatgrass. Other seeded grasses, intermediate wheatgrass,
smooth brome, and Russian wildrye, occur in limited numbers. Total forb cover increased from 1% in 1997 to
6% in 2002. The forb composition is diverse but dominated by annuals, especially bur buttercup which
provided 71% of the total forb cover in 2002. Seeded alfalfa has established and is the most abundant
perennial forb on the site.

1997 APPARENT TREND ASSESSMENT

Soil condition is poor and it will remain so due to lack of herbaceous species and the high proportion of bare
soil on the site. Litter cover is relatively low, but cryptogamic cover is high which helps to protect the bare
soil. The trend for browse is obviously in a state of decline with the majority of the sagebrush population dead
and the remainder dying. The mountain big sagebrush population for this site has been lost. The juniper
provides excellent thermal and escape cover, but very little browse is available to wintering deer other than the
juniper as an emergency food source. The herbaceous understory is also poor and depleted with most species
in very low numbers and producing little forage. Any treatment should make sure that there is good
establishment of a variety of competitive perennial grasses. Cheatgrass is found throughout the site in low
numbers and the potential is there for it to take over the site without proper treatment and seeding of the site.
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2002 TREND ASSESSMENT

Trend for soil is up. There is still a moderate amount of bare ground but litter cover has increased and
vegetation cover has changed from mostly tree canopy cover to herbaceous cover. Total herbaceous cover has
increased from 9% to 28%. Cryptogamic cover has declined dramatically, but herbaceous plants are much
more effective at protecting against soil erosion. Trend for browse is up but density of key species is limited.
Mountain big sagebrush has maintained a density of only 80 plants/acre. However, use has declined, vigor has
improved dramatically, and the number of decadent plants has declined. Another positive factor for the
browse trend is the removal of the once dominate juniper overstory. Juniper trees have been reduced from 295
plants/acre in 1997 to 146 plants/acre in 2002 (point quarter data). Canopy cover has been reduced from 31%
to 8%. A further treatment of surviving trees should be considered to postpone a return to juniper dominance
on this site. Trend for the herbaceous understory is up. Seeded grasses and forbs have established well and
herbaceous cover has increased 3 fold. Crested wheatgrass is the most prominent species, providing 69% of
the grass cover. The forb composition is diverse but dominated by annuals which is typical for the first few
years after a treatment. Bur buttercup is by far the most abundant forb. Seeded alfalfa has established well
and should persist if not heavily grazed.

TREND ASSESSMENT

soil - up (5)

browse - up but limited (5)
herbaceous understory - up (5)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 32

T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

© '97 '02 '97 '02 '97 '02
G| Agropyron cristatum - 4231 - 72 -1 15.33
G| Agropyron intermedium ) | - 13 -1 1.02
G| Agropyron spicatum 50 37 22 15 431 1.60
Gl Aristida purpurea - 2 - 1 - .00
G| Bromus inermis - 4 - 2 - .03
G| Bromus japonicus (a) = b12 - 6 - .03
G| Bromus tectorum (a) A5 090 6 35 .19 .79
G| Elymus junceus - - - - - .00
GJPoa bulbosa - - - - - .00
Gl Poa fendleriana W48 o 14 -l 143 -
G| Poa secunda w2771 140 74 48| 5.67| 2.36
G| Sitanion hystrix 17 25 9 13 .16 .98
Total for Annual Grasses 151 102 6 411 0.19] 0.81
Total for Perennial Grasses 3921 470 119| 164] 7.72] 21.36
Total for Grasses 407| 572 125 205 7.92] 22.18
F | Alyssum alyssoides (a) . 1,84 1 31 00 66
F|Allium spp. 4 5 2 3 .01 .04
F | Antennaria rosea 2 9 1 5 .00 .05
F| Arabis spp. 1 - 1 - .00 -
F | Astragalus convallarius 16 10 10 5 28 .07
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T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

¢ '97 '02 '97 '02 '97 '02
F| Astragalus spp. - 1 - 1 - .00
F|Camelina microcarpa (a) - 1 - 1 - .00
F|Collinsia parviflora (a) 33 21 10 7 A5 .03
F|Crepis acuminata 1 1 1 1 .03 .00
F|Cryptantha spp. - 3 - 2 - .03
F|Draba spp. (a) 3 - 1 - .00 -
F | Epilobium brachycarpum (a) -~ o114 - 8 - 18
F|Gilia spp. (a) - 3 - 1 - .00
F|Heterotheca villosa - 1 - 1 - .00
F|Holosteum umbellatum (a) 1 - 1 - .03 -
F|Lathyrus brachycalyx . ,16 2 6 .01 A3
F|Lactuca serriola 2 1 | 1 .00 .00
F|Medicago sativa - 33 - 17 - 23
F|Microsteris gracilis (a) - 12 - 4 - .02
F|Phlox hoodii ,18 3 7 28 .06
F | Phlox longifolia 2 8 1 4 .00 .02
F|Polygonum douglasii (a) - 2 - 1 - .00
F|Ranunculus testiculatus (a) S0] 231 21 65 A3 4.04
F | Sisymbrium altissimum (a) - 2 - 1 - .03
F|Sphaeralcea coccinea - 7 - 2 - .01
F|Tragopogon dubius - - - - - .00
Total for Annual Forbs 88| 370 341 119] 032 4.99
Total for Perennial Forbs 51 98 26 511 0.63 0.69
Total for Forbs 139] 468 60] 170] 0.95] 5.68

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --

Herd unit 18 , Study no: 32

T|Species Strip Average

y Frequency Cover %

p

© '97 02 '97 '02
B| Artemisia tridentata vaseyana 3 4 18 .03
B| Gutierrezia sarothrae 1 - .00
B|Juniperus osteosperma 24 14| 16.54] 5.28
Total for Browse 28 23| 16.73| 5.32
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CANOPY COVER -- LINE INTERCEPT

Herd unit 18 , Study no: 32

Species

Artemisia tridentata vaseyana

Gutierrezia sarothrae

Juniperus osteosperma

Percent
Cover
'97 '02
-l 25
-1 .05
31| 7.67

Key Browse Annual Leader Growth

Herd unit 18 , Study no: 32

Species

Average leader
growth (in)

'02
Artemisia tridentata vaseyana 3.2
Point-Quarter Tree Data
Herd unit 18 , Study no: 32
Species Trees per Average
Acre diameter (in)
'97 '02 '97 '02
Juniperus osteosperma 295 | 146 5.0 | 32
BASIC COVER --
Herd unit 18 , Study no: 32
Cover Type Nested Average
Frequency Cover %
'97 '02 '97 '02
Vegetation 356 406 26.19 32.68
Rock 57 35 1.12 17
Pavement 211 208 4.89 4.38
Litter 458 476 30.51] 47.92
Cryptogams 324 11 13.01 .09
Bare Ground 353 323 34.45] 28.27
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 32, East Hickman Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
15.1 56.6 7.3 36.7 34.7 28.6 2.0 6.5 134.2 0.4
(15.3)
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Stoniness Index

East Hickman Canyon, Study # 18 - 32

£11-20-
3] ' .
8§ 2:1-3.0 No data available
< 34-40-
S 41-50-
o
>5.1
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 32
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'97  '02 '97 102 '97 102
Rabbit 41 31 - - - -
Deer 13 4 26 26 2(5) 2(5)
Cattle - - - 61 - 5(13)
BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 32
AlY [Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Artemisia tridentata vaseyana
Y|97 - - - - - - - - - - - 0 0
02 1 - - - - - - - 1 - - 20 1
M97 - - - - - - - - - - - 0 - - 0
02 1 - - - - - 1 - 2 - - 40 18 23 2
D|97 1 - 3 - - - - - - - - 80 4
02 1 - - - - - - - - - - 20 1
X|97 - - - - - - - - - - - 1220 61
02 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'97 00% 75% 100% +0%
'02 00% 00% 25%
Total Plants/Acre (excluding Dead & Seedlings) '97 80 Dec: 100%
'02 80 25%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
M97 - - - - - - - - - - - 0 - - 0
02 - - - - - - - - - - - 0 10 22 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 0 Dec: -
'02 0 -
Cowania mexicana stansburiana
M97 - - - - - - - - - - - 0 - - 0
02 - - - - - - - - - - - 0 9 12 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 0 Dec: -
'02 0 -
Gutierrezia sarothrae
M97 1 - - - - - - - 1 - - 20 - - 1
02 3 - - - - - 2 - 5 - - 100 8 15 5
D|97 - - - - - - - - - - - 0 0
02 1 - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'97 00% 00% 00% +83%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 20 Dec: 0%
'02 120 17%
Juniperus osteosperma
S197 3 - - - - - - - 3 - - 60 3
02 1 - - - - - - - 1 - - 20 1
Y|97 2 - - 1 - - - - 3 - - 60 3
02 4 - - 1 - - - - 5 - - 100 5
M97 14 - - - - - 10 - 24 - - 480 - - 24
02 8 - - - - - - - 4 - 4 160 52 35 8
D|97 - - - - - - - - - - - 0 0
02 2 - - - - - - - - - 2 40 2
X]97 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 240 12
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'97 00% 00% 00% -44%
'02 00% 00% 40%
Total Plants/Acre (excluding Dead & Seedlings) '97 540 Dec: 0%
'02 300 13%
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Trend Study 18-34-02

Study site name: Three O’Clock . Vegetation type: Mountain Big Sagebrush .

Compass bearing: frequency belt ~120 degrees magnetic.
Frequency belt placement: line 1 (11t & 95ft), line 2 (34ft), line 3 (591t), line 4 (711t).

LOCATION DESCRIPTION

Park at the “Welcome to Tooele” sign south of Tooele. It is across from the army depot. From the sign walk
at 165 degrees magnetic to a rock out crop with a lone juniper. From the lone juniper, go 45 paces at 190
degrees magnetic to a rock cairn or the 0-foot stake.

Tooele/
Rock
Army Depot 1650 outcrop
) '45 paces
190°M
0 10%0'\#\#\;
T
18-34-02
3 O’Clock
Map name: Tooele Diagrammatic Sketch
Township_3S , Range 4W , Section 33 GPS: NAD 27, UTM 128 4483993 N 388442 E
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DISCUSSION

Three O’Clock - Trend Study No. 18-34

This is a new trend study established to monitor deer and elk winter range east of highway 36 between Tooele
and Stockton. It samples a mountain big sagebrush bench on the Bonneville lake terrace. The site has a west
aspect and a 10% slope at an elevation of about 5,400 feet. The whole area appears to have burned sometime
in the late 1980's but now supports a healthy stand of mountain big sagebrush. The vacinity is used heavily by
deer and elk primarily in the winter and early spring. Pellet group transect data from 2002 estimated 30 deer
and 43 elk days use/acre (74 ddu/ha and 106 edu/ha). Some of the deer pellet groups may be from antelope
which also use the area. Cattle also graze the site with use estimated at 13 days use/acre (32 cdu/ha).

Soil at the site is shallow and very rocky on the surface and especially within the profile. Effective rooting
depth was estimated at only 9 inches. Soil depth is obviously deeper but deeper soil penetrometer readings
were not possible due to the rocky nature of the soil profile. Texture is a sandy clay loam with a slightly acidic
reaction (pH 6.4). There is little exposed bare ground on the site primarily due to the abundance of bulbous
bluegrass. Protective ground cover is abundant and erosion minimal. The erosion condition class was
determined as stable in 2002.

The site supports a vigorous stand of mostly mature mountain big sagebrush, estimated at 6,480 plants/acre in
2002. Mountain big sagebrush on this site is rather low growing averaging only 15 inches in height. They
display moderate to heavy use, good vigor and low decadence. Annual leader growth was estimated at 1.4
inches. The only other common shrub found on the site was broom snakeweed which had a density of 3,320
plants/acre. There are a few very heavily hedged bitterbrush and serviceberry scattered around the site but
none occurred within the sample.

The herbaceous understory is diverse and produces a high amount of cover. However, 92% of the grass cover
or 83% of the total herbaceous cover comes from the low value perennial, bulbous bluegrass. It has a very
high cover value of 36%. Bulbous bluegrass provides little forage and dries out completely by early summer.
The only other common grasses include purple threeawn and cheatgrass. Forbs are diverse with 22 species
sampled in 2002. The most common species sampled include silky milkvetch, redroot eriogonum, and
sunflower.

2002 APPARENT TREND ASSESSMENT

Soil on the site is well protected and erosion is minimal. The soil erosion condition class was determined as
stable in 2002. The site supports a healthy and vigorous stand of mountain big sagebrush. Utilization is
moderate to heavy but vigor is good and there are few decadent plants. The population is mostly mature but
should remain at a stable density in the absence of disturbance. The herbaceous understory is abundant and
diverse but composition is poor with bulbous bluegrass accounting for 92% of the total grass cover or 83% of
the total herbaceous cover. This poor value perennial is low growing, provides little forage, and dries out
completely in early summer.
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 34

T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

© '02 '02 '02

G| Agropyron spicatum 4 1 .01
G| Aristida purpurea 94 45 1.69
G| Bromus tectorum (a) 227 78 .95
G| Poa bulbosa 470 99 35.82
G| Poa secunda 29 13 .14
Gl Sitanion hystrix 3 18
G| Sporobolus cryptandrus 5 .07
GJ Vulpia octoflora (a) 1 1 .00
Total for Annual Grasses 228 79 0.96
Total for Perennial Grasses 605 164 37.91
Total for Grasses 833 243 38.87
F|Alyssum alyssoides (a) 15 5 .02
F | Antennaria rosea 2 1 .03
F| Astragalus cibarius 53 27 1.23
F| Asclepias spp. 1 1 15
F | Astragalus utahensis 5 3 .09
F|Castilleja linariaefolia 7 5 41
F|Calochortus nuttallii 17 13 .06
F | Cirsium spp. 22 10 .50
F|Crepis acuminata 21 10 18
F|Epilobium brachycarpum (a) 3 1 .00
F|Erodium cicutarium (a) 25 11 13
F|Eriogonum racemosum 40 22 21
F|Gilia spp. (a) 1 1 .00
F|Helianthus annuus (a) 137 63 .33
F|Heterotheca villosa 7 4 31
F |Holosteum umbellatum (a) 1 1 .00
F|Petradoria pumila 2 1 .00
F | Phlox hoodii 1 .03
F|Phlox longifolia 24 11 .08
F|Polygonum douglasii (a) 10 5 .02
F|Tragopogon dubius 21 14 12
F|Zigadenus paniculatus 22 12 .39
Total for Annual Forbs 192 87 0.53
Total for Perennial Forbs 247 135 3.81
Total for Forbs 439 222 4.34
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BROWSE TRENDS --
Herd unit 18 , Study no: 34

T|Species Strip Average

y Frequency Cover %

p

© '02 '02

B| Artemisia tridentata vaseyana 84 14.41
B| Chrysothamnus nauseosus 3 .06

albicaulis

B| Gutierrezia sarothrae 66 .86
B|Opuntia spp. 3 .00
B|Tetradymia canescens 5 .03
Total for Browse 161 15.37

Key Browse Annual Leader Growth

Herd unit 18 , Study no: 34

Species

Average leader
growth (in)

'02
Artemisia tridentata vaseyana 1.4
BASIC COVER --
Herd unit 18 , Study no: 34
Cover Type Nested Average
Frequency |Cover %
'02 '02
Vegetation 484 61.09
Rock 316 13.46
Pavement 389 9.80
Litter 452 24.87
Cryptogams 127 3.27
Bare Ground 240 6.83
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 34, Three O’Clock
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
8.9 N/A 6.4 46.9 24.4 28.7 2.7 20.7 518.4 0.8
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Stoniness Index

3 O’ Clock, Study # 18 - 34

£1.4-20
(9]
8 21-30
< 31-40
S a1-50
o
>5.1
[ [
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 34
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'02 102 102
Elk 27 557 43 (116)
Deer 24 392 30 (74)
Cattle 2 157 13 (32)
BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 34
AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata vaseyana
S|02 1 - - - - - - - 1 - - - 20 1
Y| 02 3 1 - - - - - - 4 - - - 80 4
MO02 51 121 125 - - - - -1 297 - - - 5940 15 24 297
D|02 15 6 2 - - - - - 15 - 5 460 23
X|02 - - - - - - - - - - - - 520 26
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'02 40% 39% 02%
Total Plants/Acre (excluding Dead & Seedlings) '02 6480 Dec: 7%
Chrysothamnus nauseosus albicaulis
M| 1+ v o0 - - o o ] s o o e 10 9] 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'02 33% 33% 00%
Total Plants/Acre (excluding Dead & Seedlings) '02 60 Dec: -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr
Gutierrezia sarothrae
S|02 2 - - - - - - - 2 - - 40 2
Y| 02 5 - - - - - - - 5 - - 100 5
MO02 | 146 - - - - - - -l 146 - - 2920 6 7 146
D|02 15 - - - - - - - 10 - - 300 15
X|02 - - - - - - - - - - - 320 16
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'02 00% 00% 03%
Total Plants/Acre (excluding Dead & Seedlings) '02 3320 Dec: 9%
Opuntia spp.
Y| 02 1 - - - - - - - 1 - - 20 1
MO02 2 - - - - - - - 2 - - 40 5 12 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '02 60 Dec: -
Purshia tridentata
S|02 1 - - - - - - - 1 - - 20 1
MO02 - - - - - - - - - - - 0 22 57 0
X|02 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '02 0 Dec: -
Tetradymia canescens
MO02 4 1 - - - - - - 5 - - 100 15 22 5
X|02 - - - - - - - - - - - 60 3
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change

'02 20% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '02 100 Dec: -
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Trend Study 18-35-02

Study site name: Settlement Canyon Reservoir . Vegetation type: Mountain Big Sagebrush .

Compass bearing: frequency belt 79 degrees magnetic.
Frequency belt placement: line 1 (11t & 95ft), line 2 (34ft), line 3 (591t), line 4 (71f1t).

LOCATION DESCRIPTION

From the intersection of Hwy 36 and Settlement Canyon Road in Tooele, drive 0.6 miles to the parking lot at
Settlement Canyon Reservoir. Walk across the dam and spillway. From the spillway, walk southeast up the
ridge (there is a well worn trail) for 300 foot through an oak patch. Get above the oak and walk along the
contour a short distance to the 0-foot stake marked by browse tag #246. There is a rock cairn next to the 0-
foot stake.

| Spillway

e
t!t,,C-\_anyon Rese

Settlement Canyon
Reservoir

S

N

S

18-35-02
Settlement
Canyon
Reservoir

Map Name: Tooele

Township_3S , Range 4W , Section 33

Diagrammatic Sketch

GPS: NAD 27, UTM 128 4485178 N 390545 E
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DISCUSSION

Settlement Canyon Reservoir - Trend Study No. 18-35

This is a new trend study established in 2002 to replace trend study 18-9, Left Fork Settlement Canyon. The
new study, Settlement Canyon Reservoir, is more representative of critical winter range in the area and is more
heavily used by deer and elk. It samples a mountain big sagebrush slope located east of the Settlement Canyon
Reservoir dam. Slope at the site is 20 to 25% with a west aspect and an elevation of 5,400 feet. Deer use the
area heavily and pellet group transect data estimated 90 deer days use/acre in 2002 (223 ddu/ha). Most of the
deer pellet groups appear to be from winter use but a few were recent indicating that some deer were still in the
area at the time of study site establishment (6/11/02).

Soil at the site is shallow and rocky. Rocks are common on the surface and within the profile. Effective
rooting depth is estimated at only about 6 inches with a relatively cool average temperature of about 56° F at 8
inches in depth. This is obviously an underestimate of actual rooting depth but deeper soil penetrometer
measurements were inhibited by the rocky soil profile. Soil is a clay loam with a neutral reaction (pH 6.6).
Protective ground cover is abundant and there is little exposed bare soil. The erosion condition class was
determined as stable in 2002.

The site supports a stand of mountain big sagebrush which had an estimated density of 3,240 plants/acre in
2002. Utilization was moderate to heavy and vigor poor on 13% of the plants sampled. In addition, 38% of
the sagebrush sampled were classified as decadent. Most mature plants were vigorous with annual leader
growth averaging 2 inches in 2002. Young recruitment is marginal with only 3% of the population consisting
of young plants. No seedling sagebrush were found. The only other shrubs found on the site consist of broom
snakeweed, creeping barberry, and pricklypear cactus.

The herbaceous understory is abundant, producing nearly 40% total cover. However, species composition is
poor. Bulbous bluegrass, a poor value perennial, dominates the composition by providing 64% of the grass
cover or 48% of the total herbaceous cover. Bluebunch wheatgrass is secondary in abundance and accounts
for 28% of the grass cover. Japanese brome and cheatgrass, two winter annuals, are also fairly abundant but
due to drought conditions, produced little cover in 2002. Other perennial grasses, purple threeawn, Kentucky
bluegrass, and Sandberg bluegrass, occur infrequently. The forb composition is diverse with 27 species
sampled in 2002. Composition is also less than optimal with the most abundant forb consisting of the noxious
weed, dalmatian toadflax. It produced 24% of the total forb cover in 2002. Other common forbs include
hooker balsamroot, rock goldenrod, and mulesear.

2002 APPARENT TREND ASSESSMENT

The soil is well protected and erosion is minimal. The erosion condition class was determined to be stable.
The key browse species, mountain big sagebrush, appears to be showing the effects of drought. An estimated
38% of the population was classified as decadent with one-third of those classified as dying, 420 plants/acre
(>50% crown death). No seedlings were encountered in 2002, while young plants accounted for only 3% of
the population. This suggests a slight decline in the sagebrush population in the future unless there is a return
to normal precipitation patterns and better recruitment of young plants. The herbaceous understory is
abundant and diverse, but composition is less than optimal. The low value perennial, bulbous bluegrass,
provides 64% of the grass cover or 48% of the total herbaceous cover. The most abundant forb is the noxious
weed, dalmatian toadflax.
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 35

T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

¢ '02 '02 '02

G| Agropyron spicatum 280 88 8.05
G| Aristida purpurea 25 9 .39
G| Bromus japonicus (a) 102 48 29
G| Bromus tectorum (a) 139 50 1.50
G| Poa bulbosa 389 96 18.62
G| Poa pratensis 1 1 .03
G| Poa secunda 17 7 .14
Total for Annual Grasses 241 98 1.79
Total for Perennial Grasses 712 201 27.25
Total for Grasses 953 299 29.04
F|Agoseris glauca 9 5 .07
F|Alyssum alyssoides (a) 27 11 .08
F|Allium spp. 10 3 .01
F| Ambrosia psilostachya 2 1 .00
F| Artemisia ludoviciana 4 1 15
F | Astragalus cibarius 24 10 .29
F|Aster spp. 8 4 .19
F | Astragalus utahensis 11 .07
F|Balsamorhiza hookeri 44 20 1.40
F|Calochortus nuttallii 17 9 .09
F| Cirsium spp. 10 6 45
F|Collomia linearis (a) 1 1 .00
F|Comandra pallida 21 10 .29
F|Crepis acuminata 35 17 17
F|Cymopterus spp. 18 9 .14
F|Eriogonum racemosum 24 13 22
F|Heterotheca villosa 39 16 .89
F |Holosteum umbellatum (a) 3 2 .01
F|Linaria dalmatica 122 59 2.45
F|Petradoria pumila 42 18 1.54
F|Phlox longifolia 45 25 22
F|Polygonum douglasii (a) 2 2 .01
F|Ranunculus testiculatus (a) .01
F|Tragopogon dubius 8 5 15
F| Viola spp. 1 1 .00
F|Wyethia amplexicaulis 23 13 1.01
F|Zigadenus paniculatus 6 4 A3
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T|Species
y
p
e

Nested
Frequency

'02

Quadrat
Frequency

'02

Average
Cover %

'02

Total for Annual Forbs

42

19

0.11

Total for Perennial Forbs

523

254

10.02

Total for Forbs

565

273

10.14

BROWSE TRENDS --
Herd unit 18 , Study no: 35

T|Species

Strip
Frequency

'02

Average
Cover %

'02

Artemisia tridentata vaseyana

71

12.28

Gutierrezia sarothrae

41

1.46

Mabhonia repens

.03

B
B
B
B

Opuntia spp.

22

.33

Total for Browse

142

14.11

CANOPY COVER -- LINE INTERCEPT

Herd unit 18 , Study no: 35

Species

Percent
Cover

'02

Artemisia tridentata vaseyana

12.17

Gutierrezia sarothrae

.83

Opuntia spp.

17

Key Browse Annual Leader Growth
Herd unit 18 , Study no: 35

Species Average leader
growth (in)
'02
Artemisia tridentata vaseyana 2.1
BASIC COVER --
Herd unit 18 , Study no: 35
Cover Type Nested Average
Frequency |Cover %
'02 '02
Vegetation 467 47.58
Rock 367 24.67
Pavement 249 6.13
Litter 451 30.61
Cryptogams 129 3.65
Bare Ground 194 4.59
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SOIL ANALYSIS DATA --

Herd Unit 18, Study no: 35, Settlement Canyon Reservoir

Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
5.5 55.6 6.6 36.9 324 30.7 32 21.7 259.2 1.0
8.1)
Stoniness Index
Settlement Canyon Reservoir, Study # 18 - 35
% <1
£ 1.1-20
(8]
8 21-30
£31-40
B 4150
[a]
> 5.1
[
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 35
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'02 102 102
Deer 51 1175 90 (223)
BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 35
AlY |Form Class (No. of Plants) Vigor Class Plants Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 2 3 4 Ht. Cr.
Artemisia tridentata vaseyana
Y|02 3 2 - - - - - - - 5 - - - 100 5
MO02 21 31 44 - - - - - - 94 2 - - 1920 14 29 96
D| 02 13 18 29 - - - 1 - - 40 - - 21 1220 61
X|02 - - - - - - - - - - - - - 540 27
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'02 31% 45% 13%
Total Plants/Acre (excluding Dead & Seedlings) '02 3240 Dec: 38%
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AlY |Form Class (No. of Plants) Vigor Class Plants Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Gutierrezia sarothrae
S|02 1 - - - - - - - 1 - - - 20 1
Y| 02 6 - - - - - - - 6 - - - 120 6
MO02 74 - - - - - - - 74 - - - 1480 7 9 74
D| 02 13 - - - - - - - 1 - - 12 260 13
X]o2 - - - - - - - - - - - - 160 8
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'02 00% 00% 13%
Total Plants/Acre (excluding Dead & Seedlings) '02 1860 Dec: 14%
Mahonia repens
M| 2 - - . . . 1 o2 - o ] a0 1 4] 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '02 440 Dec: -
Opuntia spp.
Y| 02 10 - - - - - - - 10 - - - 200 10
MO02 25 - - - - - - - 25 - - - 500 5 10 25
D| 02 5 - - - - - - - 2 - - 3 100
X|02 - - - - - - - - - - - - 40 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'02 00% 00% 08%
Total Plants/Acre (excluding Dead & Seedlings) '02 800 Dec: 13%
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SUSPENDED TREND STUDIES
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Trend Sudy 18-4-97

Study site name: Silverado Canyon . Vegetation type: Pinyon-Juniper .

Compass bearing: frequency baseline 287 degrees magnetic. (Line 2 @ 268°M, line 3 @ 318°M, line 4 @
345°M).

Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

From the junction of Highway U-73 and the Ophir Canyon road, proceed south on U-73 until the first dirt road
to the left is reached before Silverado Canyon. Turn left and travel 0.05 miles to a fork. Take the right fork and
travel 0.40 miles to another fork. Take the left fork and travel 0.05 miles to another fork. Take the right fork
and travel 0.55 miles until there is a rock pile (a rock monument) on the left side of the road. From here, walk
21 paces at 208 degrees magnetic to the 400-foot stake of the baseline, a green painted steel fencepost, 15
inches in height. The 0-foot stake is marked with a red browse tag, number 3932.

N

o I

18-4-97
Silverado Canyon

208°M @
21 paces
x ()
Map Name: Ophir Diagrammatic Sketch
Township_5S , Range 4W , Section 34 GPS: NAD 27, UTM 128 4466663 N 390520 E
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DISCUSSION

Silverado Canyon - Trend Study No. 18-4

***SUSPENDED - This site was suspended in 2002. Text and tables from the 1997 report have been retained
and are found below.

The Silverado Canyon study is located in the juniper-pinyon type between Ophir and Silverado Canyons. The
area is thought to be critical deer winter range. However, pellet-group frequency data in 1997 showed wildlife
use to be relatively low. The understory is severely depleted of forage with herbaceous cover totaling only to
a little over 2%. The study area has an elevation of 5,680 feet with a slope of 2% to 5% and a west-southwest
aspect. In the past, deer, cattle, and sheep all used the area, now there is little deer sign and no indications of
livestock use.

Soil condition is poor. Aerial cover of juniper and pinyon provides most of what protection there is to the soils
from high intensity summer storms. Together they provide 77% of the total vegetative cover. Herbaceous
cover, which is most protective of the soils, only contributes to 13% of the vegetative cover. Litter is very
sparse, thin and easily moved by surface runoff. Soil textural analysis indicates that it is a clay loam with a
neutral pH (7.3). Effective rooting depth (see methods) is over 14 inches with a soil temperature of 52°F at
just over 12 inches in depth. The amount of phosphorus in the soil could be a limiting factor to plant
development at 9.6 ppm where 10 ppm is thought to be a minimal value where it could limit growth and
development of plants. Soil is a heavy clay loam derived from shale and shale in the form of small rocks and
pavement from extensive areas of erosion pavement. Through all sampling periods, rock and pavement
together have contributed to more than 50% of the soil surface cover.

Browse forage is limited to an understory of black sagebrush and the available portions of juniper and pinyon
trees. On this site, the two sagebrush species (Wyoming big sagebrush and black sagebrush) are very similar
in appearance and are the products of a high propensity to hybridize on this site and are difficult to distinguish.
The majority have physical characteristics of black sagebrush. The average size of sagebrush plants (even
mature individuals) is relatively small, averaging under 10 inches in height. Shrub density is moderate.
However, little available forage is produced. Other shrubs occur only rarely. There are a few heavily hedged
green ephedra, along with a few scattered prickly pear cactus found throughout the understory. Utah juniper
and single-leaf pinyon appear to be both increasing on the site.

A herbaceous understory is almost nonexistent as it only contributes to a little over 2% total vegetative cover.
A few clumps of Sandberg bluegrass and bottlebrush squirreltail provide virtually the only available grass
forage. Cheatgrass brome is present but scattered. It can’t even do very well on the site. A few seeded
grasses were found in 1997 due to a recent bulldozer track through the area that was apparently seeded. There
are many mining claims in the immediate area. Forbs are limited to a few low-growing species of poor forage
value. Annual forbs are present but not abundant. The only place where significant amounts of herbaceous
growth occurs is along some of the nearby drainage channels. These are usually crowded with cheatgrass and
a variety of annual weeds.

1983 APPARENT TREND ASSESSMENT

This site is in poor condition and is not improving. Soil trend appears to be declining. Erosion is excessive
and little soil fertility remains. Vegetative trend also appears down. The key browse species are decreasing at
the same time overstory trees are becoming more dominant. Understory herbs are almost nonexistent. This
site will not recover without some form of rehabilitation effort.
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1989 TREND ASSESSMENT

This site continues to be in poor condition. The trend for soil is slightly improved but still poor with percent
bare soil down to less than 10% from the high of 21% in 1983. Trend for the key browse (black sagebrush) is
slightly down with percent decadence increasing to 66%. Twenty-five percent of the population still displays
poor vigor, but that is an improvement from 99% in 1983. The herbaceous understory is slightly down and
still in very poor condition as it is only contributing to about 2% cover.

TREND ASSESSMENT

soil - up slightly but still poor (4)

browse - down slightly (2)

herbaceous understory - down slightly and very poor (2)

1997 TREND ASSESSMENT

The site continues to be in poor condition. The trend for soil is stable (but still very poor) with about 10%
bare soil, but very little protective herbaceous cover. The trend for black sagebrush is up slightly because
percent decadence has gone from 66% down to 18% and only 3% are classified as having poor vigor. The
decrease in density is more reflective of the much larger sample size utilized at this time. The much larger
sample gives significantly better population estimates for browse populations that are discontinuous and/or
clumped in their respective distributions. Another positive characteristic is that now the majority of the
population is now classified as mature (77%) not decadent (18%). In fact the density of mature black
sagebrush has remained stable at about 1,400 plants/acre since 1989. There has been little change in the
herbaceous understory. It is still very poorly represented with 78% of the herbaceous cover furnished by
annuals.

TREND ASSESSMENT

soil - stable (3)

browse - up slightly (4)

herbaceous understory - stable, but very poor (3)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 4

T|Species Nested Frequency Quadrat Frequency |Average

y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97

G| Agropyron cristatum - - 6 - - 2 .01
G| Agropyron smithii - - 6 - - 2 .01
G| Agropyron spicatum . - 19 - - 8 .09
G| Bromus tectorum (a) - - 23 - - 10 .05
G| Dactylis glomerata - - 2 - - 1 .03
G| Poa secunda 1041 127 33 47 55 35 .38
G| Secale spp. - - 4 - - 2 .01
G| Sitanion hystrix 33 o 8 16 - 3 .01
Total for Annual Grasses 0 0 23 0 0 10 0.05
Total for Perennial Grasses 1371 127 128 63 55 53 0.54
Total for Grasses 1371 127 151 63 55 63 0.59
F | Astragalus mollissimus 1 1 3 1 1 1 .00
F|Calochortus nuttallii 3 - - 1 - - -
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T|Species Nested Frequency  |Quadrat Frequency |[Average
y Cover %
p

© '83 '89 '97 '83 '89 '97 '97
F|Chaenactis douglasii 2 - 3 1 - 2 .01
F|Chorispora tenella (a) - - 13 - - 5 .54
F | Cryptantha spp. 2 2 3 1 1 1 .00
F|Descurainia pinnata (a) - - 6 - - 3 .04
F|Draba spp. (a) - - 5 - - 2 .01
F|Lappula occidentalis (a) - - 4 - - 2 .01
F |Physaria australis 1 3 - 1 2 - -
F |Ranunculus testiculatus (a) - -1 233 - - 76 1.04
F|Sisymbrium altissimum (a) - - 20 - - 10 .35
F|Tragopogon dubius 1 - - 1 - - -
Total for Annual Forbs 0 0| 281 0 0 98 2.00
Total for Perennial Forbs 10 6 9 6 4 4 0.01
Total for Forbs 10 6] 290 6 4] 102 2.02

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 18 , Study no: 4

T|Species Strip Average
y Frequency |Cover %
P

¢ '97 '97

B| Artemisia nova 43 2.01
B|Juniperus osteosperma 0 7.90
B|Opuntia spp. 10 -
B|Pinus monophylla 8 7.34
Total for Browse 61 17.28
CANOPY COVER --
Herd unit 18 , Study no: 4

Species Percent

Cover
'97
Juniperus osteosperma 1.6
Pinus monophylla 4.2
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BASIC COVER --
Herd unit 18 , Study no: 4

Cover Type Nested Average Cover %
Frequency
'97 '83 '89 '97
Vegetation 286 0 6.25| 19.41
Rock 301 12.501 26.75 19.98
Pavement 352 41.75] 33.00| 30.77
Litter 362 25.25| 23.25] 21.00
Cryptogams 122 0 1.00 1.93
Bare Ground 264 20.50 9.75 9.62
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 4, Silverado Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
7.9 52.0 7.3 29.6 33.8 36.6 3.9 9.6 121.6 5
(12.3)
Stoniness Index
Silverado Canyon, Study # 18 - 04
£ 1.1-20
(8]
8 21-30
£31-40
B a1-50
a
>5.1
[ [
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 4
Type Quadrat
Frequency
'97
Rabbit 27
Deer 13
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 4

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia nova
S183 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 2 - - - - - - - 2 - - - 40 2
Y| 83 1 - - - - - - - 1 - - - 33 1
89 1 - - - - - - - 1 - - - 33 1
97 3 2 - - - - - - 5 - - - 100 5
M83 - - 62 - - - - - - - 62 - 2066 11 17 62
89 23 19 - - - - - - 41 1 - - 1400 8 12 42
97 60 6 - 5 2 - - - 73 - - - 1460 9 18 73
D| 83 - - 44 - - - - - - - 44 - 1466 44
89 70 8 - - - - 5 - 50 2 1 30 2766 83
97 10 2 - 3 2 - - - 14 - - 3 340 17
X]83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 300 15
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 99% 99% +15%
'89 21% 00% 25% -55%
'97 15% 00% 03%
Total Plants/Acre (excluding Dead & Seedlings) 3565 Dec: 41%
4199 66%
1900 18%
Ephedra viridis
Y| 83 - - - - - - - - - - - - 0 0
89 - - - - - - 1 - 1 - - - 33 1
97 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) 0 Dec: -
33 -
0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Juniperus osteosperma
S|83 1 - - - - - - - 1 - - 33 1
89 1 - - - - - - - 1 - - 33 1
97 - - - - - - - - - - - 0 0
Y| 83 2 - - - - - - - 2 - - 66 2
89 3 - - - - - - - 3 - - 100 3
97 1 - - 1 - - - - 2 - - 40 2
M83 1 - - 1 - - - - 2 - - 66 67 101 2
89 1 - - - - - - - 1 - - 33 98 122 1
97 4 - - 1 - - 1 - 6 - - 120 - - 6
D|83 - - - - - - - - - - - 0 0
89 - - - 1 - - - - - - 1 33 1
97 2 - - - - - - - - - 40 2
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 100 5
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% +20%
'89 00% 00% 20% +17%
'97 00% 00% 10%
Total Plants/Acre (excluding Dead & Seedlings) '83 132 Dec: 0%
'89 166 20%
'97 200 20%
Pinus monophylla
S|83 - - - - - - - - - - - 0 0
89 1 - - - - - - - - 1 33 1
97 - - - - - - - - - - - 0 0
Y| 83 5 - - - - - - - 5 - - 166 5
89 6 - - 1 - - - - 7 - - 233 7
97 3 - - 1 - - - - 4 - - 80 4
M383 - - - 2 - - 1 - 3 - - 100 67 126 3
89 1 - - - - - - 1 - - 33 106 110 1
97 1 - - - - - 3 - 4 - - 80 - - 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% + 0%
'89 00% 00% 00% -40%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 266 Dec: -
'89 266 -
'97 160 -
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Trend Study 18-7-97

Study site name: Calumet Mine . Vegetation type: Mixed Oak-Sage .

Compass bearing: frequency baseline 298 degrees magnetic. (Line 2 @ 121°M, line 3-4 @ 127°M).
Frequency belt placement: line 1 (11 & 711t), line 2 (95ft), line 3 (591t), line 4 (34ft).

LOCATION DESCRIPTION

Take Silver Avenue east from the main highway in Stockton to the Soldier Creek Road. Go south to the
athletic field outside of town. Continue 0.25 miles to a dirt road to the left (east) just south of a gravel pit. Go
1.5 miles, always staying on the main road, to an intersection. Turn right and go 0.20 miles to a fork. Stay to
the right for 0.1 miles to another fork. Go right and continue approximately 0.05 miles to a water bar which
effectively ends the road. Continue up the road another 100 yards to a short witness post on the right side of
the road. From here walk 350°M for 19 paces into the oak brush to the 0-foot mark of the baseline.

Stockton N

Silver I

Ave. 18-7-97
Calumet Mine

pcee)

0.2 mi.

19 paces
@350°M

Witness post
Mine shaft [ | T ‘0,05 m:.
Water bar
atend
of road
Map Name: _Stockton Diagrammatic Sketch
Township 4S , Range 4W , Section_ 30 GPS: NAD 27, UTM 128 4478291 N 387292 E
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DISCUSSION

Calumet Mine - Trend Study No. 18-7

***SUSPENDED - This site was suspended in 2002 and needs to be moved to a better location. Text and
tables from the 1997 report have been retained and are found below.

The Calumet Mine study is located on what was considered important deer winter range at one time east of
Stockton, near the Calumet Mine. The site has an elevation of 5,800 feet on a north slope (10%). The study
begins near the top of a small "finger-like" ridge covered with mixed Gambel oakbrush and mountain big
sagebrush that extends a short distance downslope. Deer use of the area appeared moderate in 1983. In 1989
deer use was thought to be light. The pellet group frequency in 1997 indicated that deer use was also light
with a 8% quadrat frequency.

Soil has some rock on the surface (about 7% cover), but otherwise it is moderately fine textured. Effective
rooting depth is more than 11 inches with a soil temperature of 51°F at almost 14 inches. This is the first site
(after sites 18-3, 18-4, 18-5, and 18-6) that has more than 10 ppm of phosphorus in the soil. Therefore, on this
site it would not be considered a limiting factor to plant growth and development. Soil textural analysis
indicates a sandy loam soil with a soil reaction that is neutral (pH of 6.8). Litter cover and soil organic matter
content vary greatly between the oak clones and big sagebrush openings. Under the oak, litter cover is high.
Big sagebrush openings have much less protective ground cover and show evidence of moderate erosion.

Low growing Gambel oak comprises the bulk of mid and overstory vegetation, as it now contributes to 51% of
the browse cover or 30% of the total vegetative cover. Oak initially had an estimated density of 20,932
stems/acre, but currently with the extended transect, this estimate is down to about 13,060 stems/acre. Age
structure data is characteristic of a healthy and expanding population. Oakbrush utilization has generally been
light through all sampling periods and sprouts appear to be steadily invading into sagebrush openings.

Mountain big sagebrush is the second highest producer of browse cover. In 1983, it appeared to be a declining
population with only moderate to good vigor and 38% showing moderate use. Percent decadence was at 24%
with no seedlings encountered and young only made up 10% of the population. Percent decadence did
increase to a high of 45% by 1989, but the percentage of the population that were classified with moderate use
decreased to 25%. By 1997, percent decadence further declined to 18% with those classified as having
moderate use also declining to 15%. The increase in its population is because the sampling design was greatly
increased and now picks up a much better sample of the population. Other browse species are less common.
The most important is stickyleaf low rabbitbrush, a shrub which appeared to be slowly expanding in 1983.
Now the population is at 2,080 plants/acre. Isolated and heavily hedged individuals of antelope bitterbrush
occur in the immediate vicinity but were not encountered on any study plots.

In 1983, perennial grasses were described as occurring frequently, but nowhere do they form dense cover.
This could also apply currently. The three species of the bluegrass (mutton, Kentucky and Sandberg
bluegrass) are still the most common perennial species, followed by bluebunch wheatgrass, Indian ricegrass,
and bottlebrush squirreltail. All of these show evidence of light utilization. Cheatgrass is most frequently
encountered within sagebrush openings where it forms a sparse cover that furnishes 7% of the total grass
cover.

Forb composition is diverse but somewhat depleted and unproductive. For an oakbrush type, comparatively
there is less cover and lower densities for the forbs. Annual, biennial, and perennial increasers are common.
Species such as bastard toadflax, foothill deathcamas, longleaf phlox, and rock goldenrod are among the most
frequently observed forbs within the area. More palatable forbs include redroot eriogonum and narrowleaf
lomatium.
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1983 APPARENT TREND ASSESSMENT

Based upon apparent trend indicators, soil trend appears to be declining slightly. The dispersion of ground
cover is highly variable and evidence exists for moderate erosion, especially within sagebrush openings.
Vegetatively, trend is toward a thickening oak stand, which gradually is crowding out mountain big sagebrush.
Understory plants will likely remain a minor forage component.

1989 TREND ASSESSMENT

Soil trend was determined as stable, with little changes in ground cover. Percent bare soil has declined from
15% to 12%. The trend for browse is down slightly. Mountain big sagebrush showed a large increase in
percent decadence (24% to 45%) and a 31% decrease in its density. Stickyleaf low rabbitbrush also showed
signs of decline with an increase in percent decadence (0% to 33%) and a lower population estimate.
Herbaceous understory trend is slightly upward with increases for both grasses and forbs.

TREND ASSESSMENT

soil - stable (3)

browse - down slightly (2)

herbaceous understory - up slightly (4)

1997 TREND ASSESSMENT

Trend for soils would be considered slightly improved with further decreases in percent bare soil (12% to 7%).
Protective cover provided by litter and herbaceous vegetation is good. The trend for browse, primarily
sagebrush and stickyleaf low rabbitbrush, is up and improving with decreases in percent decadence for both
species. The percentage of sagebrush with moderate use has also decreased. The density estimates for both
species also increased, but this is more reflective of the much larger sample size giving better population
estimates for shrub species. The herbaceous understory trend is slightly improved, with most of the
improvement with the grasses.

TREND ASSESSMENT

soil - slightly up (4)

browse - up (5)

herbaceous understory - slightly up (4)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 7

T|Species Nested Frequency Quadrat Frequency |Average

y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97

G| Agropyron spicatum 13 2 o118 5 1 38 6.00
G| Bromus tectorum (a) - - 92 - - 34 1.23
G] Oryzopsis hymenoides 6 5 3 2 2 1 .04
G| Poa bulbosa o = 426 - - 8 1.54
Gl Poa fendleriana J4] 45 50 7 20 21 91
G| Poa pratensis 511 203 134 48 60 41 6.51
G| Poa secunda ,105 A2 3 44 27 22 .70
Gl Secale spp. - - 3 - - 1 .00
G Sitanion hystrix 210 230,19 1 10 10 45
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T|Species Nested Frequency  |Quadrat Frequency |[Average
y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97
Total for Annual Grasses 0 0 92 0 0 34 1.23
Total for Perennial Grasses 291| 350 406] 107 120 142 16.18
Total for Grasses 291 350 498] 107 120 176 17.41
F| Agoseris glauca ol 21 13 1 1 10 .05
F | Alyssum alyssoides (a) - - 58 - - 26 25
F|Allium spp. - - 5 - - 2 .06
F| Ambrosia psilostachya - - - - 1 .03
F| Antennaria rosea - 8 2 - 4 2 .03
F | Arabis spp. Al L0 15 1 2 7 .03
F | Astragalus tenellus o ) N V) - - 6 .38
F| Astragalus spp. A" 2 518 - 1 9 73
F| Astragalus utahensis - - 9 - - 3 .07
F|Balsamorhiza hookeri - - 1 - - 1 .03
F|Calochortus nuttallii - - 7 - - 3 .07
F|Castilleja spp. - - 24 - - 12 .19
F|Chaenactis douglasii - 3 - - 3 - -
F | Cirsium spp. - - 15 - - 8 .53
F|Collomia linearis (a) - - 19 - - 8 .04
F|Comandra pallida 115 111 63 50 53 29 .83
F|Collinsia parviflora (a) - - 63 - - 25 .20
F | Crepis acuminata - 17 26 - 11 14 21
F | Delphinium nuttallianum - 4 - - 3 - -
F|Draba spp. (a) - - 3 - - 1 .00
F | Epilobium brachycarpum (a) - - 9 - - 5 .02
F|Erodium cicutarium (a) - - 2 - - 1 .00
F|Erigeron pumilus - - 2 - - 1 .00
F|Eriogonum racemosum 15 15 22 7 7 8 .06
F|Galium aparine (a) - - 35 - - 14 17
F | Grindelia squarrosa - - 3 - - 1 .03
F |Hydrophyllum spp. o 21 b15 - 1 7 21
F|Lathyrus pauciflorus w15 22 e 7 9 - -
F|Lactuca serriola - - 2 - - 1 .00
F | Lithospermum ruderale - - 3 - - 1 .18
F|Lomatium triternatum = 28 0 - 18 4 .02
F|Microsteris gracilis (a) - - 23 - - 7 .03
F|Orobanche fasciculata - - 2 - - 1 .00
F|Petradoria pumila Sl o250 43 1 11 16 1.16
F|Phacelia spp. - 1 - - 1 - -
F|Phlox longifolia 21 221 13 1 11 5 .05
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T|Species Nested Frequency  |Quadrat Frequency |[Average
y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97
F|Polygonum douglasii (a) - - 16 - - 5 .02
F|Ranunculus testiculatus (a) - - 43 - - 17 11
F|Tragopogon dubius Jdl 5100 12 1 5 .08
F | Veronica biloba (a) - - 6 - - 2 .01
F|Zigadenus paniculatus - 7 3 - 3 1 .00
Total for Annual Forbs 0 o 277 0 0| 111 0.87
Total for Perennial Forbs 153 285 339 69| 144 159 5.08
Total for Forbs 153] 285] 616 69| 144] 270 5.96

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --

Herd unit 18 , Study no: 7

T|Species Strip Average

y Frequency [Cover %

p

¢ '97 '97

B| Ambrosia spp. 0 38

B| Artemisia tridentata vaseyana 65 10.65

B| Chrysothamnus nauseosus 5 15
albicaulis

B| Chrysothamnus viscidiflorus 47 2.07
viscidiflorus

B| Gutierrezia sarothrae 5 21

B|Juniperus osteosperma 2 1.70

B|Opuntia spp. 8 18

B| Pinus monophylla 0 1.00

B| Quercus gambelii 45 17.18

B| Tetradymia canescens 2 15

Total for Browse 179 33.71

BASIC COVER --
Herd unit 18 , Study no: 7
Cover Type Nested Average Cover %

Frequency

'97 '83 '89 '97

Vegetation 366 2.50 2.75]1 51.97
Rock 105 6.00 9.25 3.84
Pavement 130 .50 1.00 3.07
Litter 394 75.00] 74.75] 63.52
Cryptogams 58 1.00 0 .85
Bare Ground 139 15.00] 12.25 6.90
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SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 7, Calumet Mine

Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
11.4 51.2 6.8 60.4 22.1 17.6 2.5 15.0 201.6 .5
(13.7)

Stoniness Index

Calumet Mine, Study # 18 - 07

g <1
£14-20
(8
8 21-3.0
<31-40
S 41-50
fal
>5.1
[ [
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 7
Type Quadrat
Frequency
'97
Rabbit 8
Deer 8
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 7

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata vaseyana
S|83 - - - - - - - - - - - - 0 0
89 1 - - - - - - - 1 - - - 66 1
97 1 - - - - - - - 1 - - - 20 1
Y| 83 3 - - - - - - - 3 - - - 200 3
89 1 1 - - - - - - 2 - - - 133 2
97 11 - - - - - - - 11 - - - 220 11
M83 15 4 - - - - - - 17 2 - - 1266 21 28 19
89 7 1 - - - - 8 - 1 - 600 19 24 9
97 77 6 5 11 - - - -1 109 - - - 2180 48 55 109
D|83 - 7 - - - - - - 2 4 1 - 466 7
89 6 3 - - - - - - 8 - 1 - 600 9
97 17 6 1 2 - - - - 16 - - 10 520 26
X|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 560 28
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 38% 00% 03% -31%
'89 25% 00% 10% +54%
'97 15% 04% 07%
Total Plants/Acre (excluding Dead & Seedlings) '83 1932 Dec: 24%
'89 1333 45%
'97 2920 18%
Chrysothamnus nauseosus albicaulis
Y| 83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 6 - - - - - - - 6 - - - 120 6
M83 - - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - - 0 - - 0
97 - - - 1 - - - - 1 - - - 20 20 22 1
D|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 1 - - 1 - - - - - - - 2 40 2
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 22%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 0 0%
'97 180 22%

1083




AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr
Chrysothamnus viscidiflorus viscidiflorus
S|83 2 - - - - - - - 2 - - 133 2
89 - - - - - - - - - - - 0 0
97 - - - 2 - - - - 2 - - 40 2
Y| 83 8 - - - - - - - 8 - - 533 8
89 5 - - - - - - - 5 - - 333 5
97 1 - - 2 - - - - 3 - - 60 3
M83 18 - - - - - - - 18 - - 1200 14 12 18
89 3 - - - - - - - 3 - - 200 13 12 3
97 78 - - 12 - - 1 -1 101 - - 2020 13 16 101
D| 83 - - - - - - - - - - - 0 0
89 4 - - - - - - - 3 - 1 266 4
97 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% -54%
'89 00% 00% 08% +62%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 1733 Dec: 0%
'89 799 33%
'97 2080 0%
Gutierrezia sarothrae
Y| 83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 5 - - - - - - - 5 - - - 100 5
M83 - - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - - 0 - - 0
97 17 - - - - - - - 17 - - - 340 6 6 17
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 440 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total

GIR Per Acre |(inches)

E 1 3 4 5 6 7 9 1 2 4 Ht. Cr.

Juniperus osteosperma

S|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 1 - - - - - - 1 - - 20 1

Y| 83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 1 - - - - - - 1 - - 20 1

M383 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 - - - - - 1 - 1 - - 20 - - 1

% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change

'83 00% 00% 00%

'89 00% 00% 00%

'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 40 -

Opuntia spp.

M83 - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - 0 - - 0
97 8 - - - - - - 8 - - - 160 6 10 8

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 00% 00%

'89 00% 00% 00%

'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec -
'89 0 -
'97 160 -

Pinus monophylla

S183 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 1 - - - - - - 1 - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 00% 00%

'89 00% 00% 00%

'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Quercus gambelii
S|83 8 - - - - - - - 8 - - 533 8
89 100 - - - - - 3 - 94 9 - 6866 103
97 3 - - - - - 6 - 9 - - 180 9
Y| 83 63 - - - - - - - 63 - - 4200 63
89| 223 2 - - - - - -| 183 40 1 15000 225
97 197 - - 38 - - 41 -1 276 - - 5520 276
MS83 | 206 41 - - - - - -l 228 19 - 16466 37 22 247
89 120 - 2 - - - - -| 108 14 - 8133 39 28 122
971 356 - - 9 - - - -l 365 - - 7300 49 33 365
D| 83 - 4 - - - - - - 1 2 1 266 4
89 17 - 1 - - - - - 6 11 - 1200 18
97 9 - - 3 - - - - 10 - - 240 12
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 1640 82
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 14% 00% 31% +14%
'89 .54% .82% .82% -46%
'97 00% 00% 30%
Total Plants/Acre (excluding Dead & Seedlings) '83 20932 Dec: 1%
'89 24333 5%
'97 13060 2%
Tetradymia canescens
Y| 83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - - 20 1
M83 - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - 0 - - 0
97 2 - - - - - - - 2 - - 40 19 32 2
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 60 -
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Trend Study 18-9-97

Vegetation type: Gambel Oakbrush .

Study site name: Left Fork Settlement Canyon .

Compass bearing: frequency baseline 0 degrees magnetic.

Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

From Tooele, proceed southeast on the Settlement Canyon road to the lefthand fork, a distance of
approximately 1.45 miles. Turn east (left) on the lefthand fork road and travel 0.65 miles. Turn north on an
indistinct dirt road, directly across from the Girl Scout Camp and travel 0.05 miles to the base of a moderately
steep dugway. From here, the 0-foot mark is found at an azimuth of 20°M. There is a trail that goes up the
dugway. Follow this trail up and the 0-foot stake is 15 paces to the left of the trail and is marked with a red

browse tag, number 3930.

18-9-97
Left Fork
Settlement
Canyon ,
/
i
N
I
I
[} |
i
i
i
o )
@ =
g “‘ 1” 1) 15 paces
a i 1000 '§
‘ ; * U H [_’
1.45 mi. ! 20°M 0
To Tooele ! from

Map Name:_Tooele Diagrammatic Sketch

GPS: NAD 27. UTM 128 4484039 N 391867 E

Township 4S , Range 4W , Section 3

1087



DISCUSSION

Left Fork Settlement Canyon - Trend Study No. 18-9

***SUSPENDED - This site was suspended in 2002 and replaced with a new study, 18-35 Settlement Canyon
Reservoir. Text and tables from the 1997 report have been retained and are found below.

The Left Fork of Settlement Canyon study is on deer winter range. Located immediately north of the Girl
Scout Camp, the area receives considerable summer recreational and horse use. In previous years heavy sheep
use occurred. However, in 1983 the local conservation officer said that sheep use had been curtailed. At the
time of study establishment, cattle were observed in the immediate area. The study is located within low
growing Gambel oakbrush on a moderately steep slope (25%) with a south facing aspect. The site has an
elevation of 5,500 feet.

Soil is moderately shallow and characterized by many small to medium sized grey-colored angular surface
limestone rock that contributes to almost a 20% of the ground cover. Effective rooting depth was a little over
10 inches. Soil textural analysis indicates a clay loam with a mildly alkaline pH (7.5). Soil temperature at
about 12 inches was 54°F. Erosion is normal for this kind of site, especially in the more open areas. Ground
cover is irregular with patches of oak separated by open interspaces dominated by mountain big sagebrush and
broom snakeweed. Percent bare soil has decreased down to only about 2% by 1997.

Browse composition consists primarily of Gambel oak, broom snakeweed, mountain big sagebrush, and
prickly pear cactus which are in order of abundance. Gambel oak is the "key species" as it makes up 76% of
the browse cover. The population showed moderate to heavy use in 1983 and 1989 and good vigor with an
age structure dominated by young plants. It is now mostly classified as mature (65%) plants. Broom
snakeweed is also abundant and found increasing in 1989. By 1997, it appeared to be on the decline, but this
was mostly reflective of the much larger sample size giving a more conservative yet more accurate population
estimate. It is currently the most common shrub in oak openings, with oak showing signs of slow
encroachment. Mountain big sagebrush is currently showing a moderate to light hedged form and a decreasing
density. The population was initially low, and now it is even more so. It contributes to less than 1% of the
browse cover. This is understandable with competition from the oakbrush and the fairly abundant weedy grass
understory of cheatgrass and bulbous bluegrass.

Herbaceous understory is dominated by grasses, especially cheatgrass brome, bulbous bluegrass, and
bluebunch wheatgrass. Together they provide 84% of the total grass cover. Other perennial grasses occur
infrequently. The abundance of annual grass and bulbous bluegrass, which is annual-like in growth habit, is
an indication of the intense grazing pressure applied to this site in the past.

Forb composition consists chiefly of poor value increasers. These include bastard toadflax, Utah milkvetch,
goldenrod, thistle, and yellow salsify. More palatable forbs are much less common. Grazing use of forbs is

light overall but varies somewhat with species.

1983 APPARENT TREND ASSESSMENT

Soil trend appears stable. Current erosion is light to moderate but could decrease if grazing, especially from
sheep, were to be reduced. A thickening oak stand will likely result in better overall ground cover which, in
the long term, could result in better soil protection. Vegetation trend also appears stable. Although oak
appears to be expanding, moderately heavy use will tend to keep it at below average height. A dense growth
of head-high or higher oak is not expected. Broom snakeweed appears to be increasing but not rapidly. If oak
continues to spread, snakeweed will become less of a competitive factor. Mountain big sagebrush is currently
an important browse but will become less so in the years ahead. No rapid change in herbaceous composition
or density should be expected, unless livestock use is eliminated completely.
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1989 TREND ASSESSMENT

Soil trend is stable with percent bare soil down slightly. The trend for browse is stable with the majority of the
browse cover being contributed by oakbrush. Mountain big sagebrush is declining and becoming an
insignificant part of the community. Oakbrush is increasing in its dominance of the area. The grasses and
forbs show upward trends with increased numbers and species. This increase is especially evident for the
forbs.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - up (5)

1997 TREND ASSESSMENT

Soil trend is considered stable with percent bare soil decreasing to 2%. However, this decline comes partly
from an increase in rock cover (11% to 18%). The browse trend is also considered stable. The key species is
oakbrush which contributes 76% of the browse cover, while mountain big sagebrush accounts for less than 1%
of the browse cover. Density of oakbrush has declined 51% since 1989, but this more conservative population
estimate is a more accurate estimate and more reflective of the larger sample size and not necessarily a loss in
numbers. The population of oak is lightly utilized, and in good vigor. Mountain big sagebrush occur in low
numbers and will become a less meaningful part of the browse composition due to the dense understory of
very competitive grasses (cheatgrass and bulbous bluegrass) which make it very difficult for sagebrush to
become established from seed. The herbaceous understory trend is up with increases for bluebunch
wheatgrass and many forbs. The major problem is that the majority of the herbaceous species are weedy
increasers.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - up, but mostly composed of weedy species (5)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 9

T|Species Nested Frequency  |Quadrat Frequency |Average

y Cover %

p

¢ '83 '89 '97 '83 '89 '97 '97

G| Agropyron spicatum 84 63 91 36 26 30 3.62
Gl Aristida purpurea o 2,36 - 2 20 1.08
G| Bromus tectorum (a) - -1 189 - - 71 1.79
Gl Festuca spp. - - 6 - - 2 .03
G| Oryzopsis hymenoides o131 420 2 6 7 2 18
GJ Poa bulbosa = 17 165 - 7 54 6.28
G| Poa pratensis Al 271 »21 2 11 7 42
G| Poa secunda J4] 0 34 .27 7 16 10 .64
Gl Sitanion hystrix 1 - - 1 - - -
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T|Species Nested Frequency  |Quadrat Frequency |[Average
y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97
Total for Annual Grasses 0 0] 189 0 0 71 1.79
Total for Perennial Grasses 116 163| 348 52 69 125 12.27
Total for Grasses 116 163 537 52 69 196 14.07
F| Agoseris glauca - 3 2 - 2 1 .00
F | Alyssum alyssoides (a) - - 29 - - 14 12
F | Artemisia ludoviciana 6 5 8 3 2 4 42
F|Asclepias asperula 3 4 12 1 3 5 .62
F| Aster chilensis O 59 W35 2 22 13 1.44
F| Astragalus spp. R o W7 - - 4 .09
F | Balsamorhiza hookeri o - b1l - - 4 .39
F|Carduus nutans (a) - - 12 - - 6 .05
F|Calochortus nuttallii - 4 3 - 3 1 .00
F | Cirsium spp. 19 12 14 9 6 7 .36
F|Comandra pallida S5 W37 8 26 21 5 .08
F|Collinsia parviflora (a) - - 1 - - 1 .00
F|Crepis acuminata S| 15 2 2 8 1 15
F|Cruciferae - 3 - - 1 - -
F|Cymopterus spp. - 3 3 - 1 1 .00
F|Draba spp. (a) - - 64 - - 19 1
F | Epilobium brachycarpum (a) - - 71 - - 30 32
F|Erodium cicutarium (a) - - 97 - - 36 74
F|Erigeron divergens o e N L) - - 9 32
F|Galium aparine (a) - -1 104 - - 36 2.44
F|Gayophytum ramosissimum (a) - 45 89 - 24 31 1.22
F | Grindelia squarrosa - - 1 - - 1 .03
F|Hackelia patens - 4 3 - 3 1 .03
F|Hedysarum boreale 3 6 - 1 3 - -
F|Heterotheca villosa o - W38 - - 19 18
F |Holosteum umbellatum (a) - - 39 - - 16 .10
F |Ipomopsis aggregata 3 2 - 2 1 - -
F|Lappula occidentalis (a) - - 11 - - 7 .06
F|Lactuca serriola - 18 14 - 11 .04
F|Lithospermum ruderale - 6 - - 3 - -
F|Lygodesmia grandiflora 6 - 8 2 - 4 .02
F|Microsteris gracilis (a) - - 2 - - 1 .00
F|Oenothera caespitosa 3 3 - 2 2 - -
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T|Species Nested Frequency  |Quadrat Frequency |[Average
y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97
F|Phlox longifolia - A6l 21 - 19 9 .09
F|Polygonum douglasii (a) - - 28 - - 10 .05
F|Ranunculus testiculatus (a) - - 23 - - 8 .09
F|Senecio spp. - 2 - - 1 - -
F|Silene spp. - - 5 - - 3 .01
F|Solidago sparsiflora J51 43 o 26 17 - -
F | Tragopogon dubius 31 17 34 14 10 18 27
F | Trifolium spp. ) N ] B | - 8 8 1.22
F|Unknown forb-perennial - 1 - - 1 - -
F|Veronica biloba (a) - - 39 - - 15 .10
F|Viola spp. - 2 - - 1 - -
F|Zigadenus paniculatus 21 440 2 2 20 2 .01
Total for Annual Forbs 0 45 609 0 24 230 6.04
Total for Perennial Forbs 2151 350 271 921 169] 128 6.43
Total for Forbs 215] 395] 880 92 193] 358 12.47

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --

Herd unit 18 , Study no: 9

T|Species Strip Average

y Frequency [Cover %

p

© '97 '97

B| Artemisia tridentata vaseyana 3 18
B|Gutierrezia sarothrae 73 5.92
B|Opuntia spp. 19 22
B| Quercus gambelii 60 19.75
Total for Browse 155 26.07
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BASIC COVER --

Herd unit 18 , Study no: 9

Cover Type Nested Average Cover %
Frequency
'97 '83 '89 '97
Vegetation 366 0 6.75| 49.60
Rock 282 7.75] 11.25| 18.67
Pavement 140 0 3.25 2.38
Litter 386 74.50] 63.50| 51.46
Cryptogams 105 0 0] 2.96
Bare Ground 110 17.75] 15.25 1.93
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 9, Left Fork Settlement Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
10.2 54.0 7.5 44.0 24.1 31.9 2.6 18.5 102.4 4
(12.4)

Stoniness Index

Left Fork Settlement Canyon, Study # 18 - 09

£11-20
(8]
8 21-30
< 31-40
S41.50
o
>5.1
[ [ [
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 9
Type Quadrat
Frequency
'97
Rabbit 4
Elk 2
Deer 12

1092




BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 9

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Artemisia tridentata vaseyana
Y| 83 3 - - - - - - - - 3 - - - 200 3
89 1 - - - - - - - - 1 - - - 66 1
97 - - - - - - - - - - - - - 0 0
M83 - 2 - - - - - - - 2 - - - 133 20 20 2
89 2 1 - - - - - - - 3 - - - 200 15 17 3
97 3 1 - - - - - - - 4 - - - 80 15 26 4
D| 83 - 1 - - - - - - - - - 1 - 66 1
89 - - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - - 0 0
X|83 - - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 50% 00% 17% -33%
'89 25% 00% 00% -70%
'97 25% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 399 Dec: 17%
'89 266 0%
'97 80 0%
Gutierrezia sarothrae
S|83 - - - - - - - - - - - - - 0 0
89 21 - - - - - - - - 21 - - - 1400 21
97 23 - - - - - - - - 23 - - - 460 23
Y|83 42 - - - - - - - - 42 - - - 2800 42
89 42 - - - - - - - - 42 - - - 2800 42
97 34 - - - - - - - - 34 - - - 700 35
M83 93 - - - - - - - - 93 - - - 6200 10 7 93
89 53 - - - - - - - - 53 - - - 3533 11 6 53
97| 649 - - 1 - - - - -l 650 - - - 13000 9 11 650
D| 83 - - - - - - - - - - - - - 0 0
89 26 - - - - - - - - 26 - - - 1733 26
97 2 - - - - - - - - - - - 2 40 2
X|83 - - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% -10%
'89 00% 00% 00% +41%
'97 00% 00% 29%
Total Plants/Acre (excluding Dead & Seedlings) '83 9000 Dec: 0%
'89 8066 21%
'97 13740 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total

GIR Per Acre |(inches)

E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr

Opuntia spp.

Y| 83 - - - - - - - - - - - 0 0
89 1 - - - - - - - 1 - - 66 1
97 - - - - - - - - - - - 0 0

M83 1 - - - - - - - 1 - - 66 4 10 1
89 1 - - - - - - - - 1 - 66 5 10 1
97 25 - - - - - - - 25 - - 500 6 12 25

D|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 6 - - - - - - - 1 - - 120 6

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 00% 00% +50%
'89 00% 00% 00% +79%
'97 00% 00% 16%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: 0%
'89 132 0%
'97 620 19%

Quercus gambelii

S|83 8 - - - - - - - 8 - - 533 8
89| 224 1 - - - - - - 224 - 1 15000 225
971 102 - - - - - - -1 102 - - 2040 102

Y| 83 93 49 - - - - - -1 141 1 - 9466 142
89| 194 161 4 - - - - -] 198 60 101 23933 359
971 124 - - 31 - - 49 41 208 - - 4160 208

M83 - 80 30 - - - - -1 110 - - 7333 29 16 110
89 1 1 2 - - - - - 2 - 2 266 66 39 4
971 370 4 - 53 - - - -| 427 - - 8540 31 23 427

D|83 - - - - - - - - - - - 0 0
89 5 25 8 - - - - - 7 1 30 2533 38
97 18 - - 1 - - - - 19 - - 380 19

X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 2140 107

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 51% 12% 00% +37%
'89 47% 03% 33% -51%
'97 .61% .61% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 16799 Dec: 0%
'89 26732 9%
'97 13080 3%
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Trend Study 18-10-97

Study site name: Bates Canyon . Vegetation type: Big Sagebrush .

Compass bearing: frequency baseline 328 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

From Highway U-36 just north of Erda, turn east on the road marked by the “Bates Canyon” sign. Proceed
east on this road for 1.40 miles to a fence near an abandoned industrial plant. Proceed east through the gate for
approximately 2.0 miles up Bates Canyon to a fork. Turn left (north) and travel approximately 0.50 miles to
where there is a green steel fencepost 15 inches in height, on the right (south) side of the road. This is nearly
to the point where the road turns downbhill into Bates Canyon again. From this point, the 0-foot mark of the
frequency baseline is 29 paces away at an azimuth of 213 degrees magnetic. The 0-foot mark is marked by a
green steel fencepost with a red browse tag, number 3916 attached.

N

!

18-10-97
Bates Canyon

<

date

Bottom of Bates Canyon

Abandoned
industrial site

Map Name: Bingham Canyon Diagrammatic Sketch
Township_2S , Range 4W , Section 25 GPS: NAD 27, UTM 128 4497537 N 395250 E
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DISCUSSION

Bates Canyon - Trend Study No. 18-10

***SUSPENDED - This site was suspended in 2002. Text and tables from the 1997 report have been retained
and are found below.

The Bates Canyon study is located within a nearly pure mountain big sagebrush community on a 10-15% west
facing bench at the mouth of Bates Canyon. The area is deer winter range and potentially elk winter range. In
the past is was grazed by sheep but the site is now permitted for cattle use with 250 AUM’s split between the
spring and fall. Elevation of the site is 5,200 feet. It was noted in 1983 that the sagebrush population was
apparently a stand that had become established after a fire for there were numerous burned sagebrush stems.

Soil is brown in color and alluvially deposited. Soil textural analysis indicates it to be a clay loam with a
slightly acidic pH (6.4). Effective soil depth is almost 15 inches with a soil temperature of 53°F at 17 inches.
Rock cover, which makes up about 12% cover, is mostly (86%) pavement. Most of the soil surface not
directly under a sagebrush crown is erosion pavement or bare soil. Herbaceous cover was initially very sparse
in 1983, but with the combination of pavement, gentle slope, and comparatively low precipitation, there is a
relatively low rate of erosion.

Browse composition consists mostly of low growing (e.g. about 15 inches) mountain big sagebrush with an
occasional interspersed broom snakeweed. Species identification of the sagebrush ecotype is difficult. In
growth habit, it resembles Wyoming big sagebrush. Although, morphological characteristics and ultraviolet
light testing suggest it to be mountain big sagebrush. Shrub density is moderate and individuals tend to be
evenly spaced. Shrub interspaces initially (1983) were nearly barren of vegetation. Utilization was mostly
moderate, yet vigor was good and numerous young and decadent plants were indicative of a dynamic but
essentially stable and self-sustaining population. In 1989, the sagebrush population remained at a stable
density yet increased in percent decadence from 15% to 57%. Poor vigor was also noted on 24% of the plants
sampled. In 1997, density of sagebrush increased to 14,280 plants/acre. The sample size was greatly
increased which gives a much better estimate of sagebrush density. This is evident with the relatively low
density estimates given in 1983 and 1989 of 3,899 and 3,032 plants/acre respectively. Currently, percent
decadency has decreased to only 12% and those with poor vigor are down to 9% from a high of 24% in 1989.
The health of the sagebrush community appears to be improving.

Both grasses and forbs were relatively rare in 1983 and were discounted as forage sources or as an important
soil protection. By far the most commonly occurring species were the annual grasses. Perennial grasses were
limited to Sandberg bluegrass and bulbous bluegrass. Except for an abundance of bur buttercup and isolated
individuals of foothill deathcamas, mountain dandelion, and sego lily, forbs are nearly missing from the site in
1983. Sum of nested frequency has increased substantially since then for grasses and forbs. However,
composition is poor. Bulbous bluegrass currently makes up 88% of the grass cover and weedy annual and
perennial forbs dominate the forb component. The forbs are still a minor component of the herbaceous
understory, but the number of species occurring on the site have increase significantly, from 3 to 11 to 23 in
1997.

1983 APPARENT TREND ASSESSMENT

Soil trend appears to be stable to slightly declining. Although most of the ground surface is barren, only
moderate soil loss appears to be occurring. The gentle slope and pavement cover allows only slight erosion.
Vegetatively, the area appears quite stable. The big sagebrush population is obviously self sustaining and the
barren interspaces virtually rule out the possibility of fire.
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1989 TREND ASSESSMENT

The trend for soils was assessed as improving because of a significant decrease in percent bare soil (21% to
3%), a large increase in cryptogamic cover (6% to 24%), and an increase in herbaceous cover. The 1989
report declared that the mountain big sagebrush was stable to possibly increasing. The data supports the
opposite view where its density decreased by 22%, percent decadence increased from 15% to 57%, with 42%
of the decadent plants being classified as having poor vigor or dying. Those individuals with poor vigor
increased from 10% to 24%. This all points to a sagebrush community that is experiencing a downward trend
due to combination of factors including extended drought, intraspecific competition, and moderate use. This
will cause some thinning of the population. The trend for the herbaceous understory is up, with increases in
species diversity and abundance. But, much of the herbaceous species are classified as weedy increaser
species.

TREND ASSESSMENT

soil - up (5)

browse - down (1)

herbaceous understory - up, but is dominated by weedy species (5)

1997 TREND ASSESSMENT

The trend for soils appears to be stable with percent bare soil stable at 3% and slight increases in herbaceous
species abundance. The trend for sagebrush is improved with a decline in percent decadence. However, 74%
of the decadent plants were classified as dying in 1997. Young plants are abundant (5,100 plants/acre) and
appear adequate to replace the individuals that may be lost in the future. The percentage of plants classified as
having moderate to heavy use increased to over 60%. The density for the sagebrush is still probably too high
for the site at 14,280 plants/acre. Depending on the extent of the drought periods, this population could
experience further losses. Nevertheless, this will not be able to be determined until the next sampling date in
2002. The trend for the herbaceous understory is slightly up with increases for perennial grass and forb
species. The number of grass species have not changed much through the years, but for the forbs it has
changed dramatically (3 in 1983, 11 in 1989, and 23 in 1997). However, the grasses still make up almost 80%
of the herbaceous cover, making forbs still a minor component of the herbaceous understory. One species,
bulbous bluegrass, contributes 70% of the total herbaceous cover. One can follow the dramatic increase it has
experienced since 1983 by the inspection of its sum of nested frequency values; 12 in 1983, 251 in 1989, and
309 in 1997. The herbaceous understory has improved, but it still is dominated by “weedy” increaser species.

TREND ASSESSMENT

soil - stable (3)

browse - slightly up (4)

herbaceous understory - up slightly, but is dominated by weedy species (4)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 10

T|Species Nested Frequency Quadrat Frequency |Average

y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97

G| Bromus japonicus (a) - - 16 - - 7 .03
G| Bromus tectorum (a) - - 77 - - 30 .20
G| Poa bulbosa Jd2] 251 309 6 82 87 14.98
G| Poa fendleriana =1 19 A - 8 1 .38
G| Poa secunda 841 231 57 30 9 22 1.41
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T|Species Nested Frequency  |Quadrat Frequency |[Average
y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97
Total for Annual Grasses 0 0 93 0 0 37 0.24
Total for Perennial Grasses 96| 293] 370 36 991 110 16.78
Total for Grasses 961 293| 463 36 99| 147 17.02
F| Agoseris glauca b0 - W14 3 - 7 .04
F| Ambrosia psilostachya o - 23 - - 9 32
F | Arabis spp. - 3 3 - | | .00
F|Asclepias asperula - 1 - - 1 - -
F | Astragalus utahensis - - 6 - - 3 21
F|Castilleja chromosa = 0250 W35 - 12 18 27
F|Caulanthus crassicaulis o - 510 - - 5 .07
F|Calochortus nuttallii 21 11 »18 1 6 10 .05
F|Collomia linearis (a) - - 32 - - 13 .09
F|Collinsia parviflora (a) - - - - 2 .01
F|Descurainia spp. (a) - - 4 - - | .00
F|Draba spp. (a) - - 75 - - 27 .16
F|Epilobium brachycarpum (a) - -1 199 - - 79 49
F | Galium aparine (a) - - 1 - - 1 .00
F|Grindelia squarrosa o S 86 - 4 32 1.82
F|Helianthus annuus (a) - 66 - - 31 - -
F|Heterotheca villosa - - - - - - .00
F |Holosteum umbellatum (a) - - 30 - - 11 .10
F|Lactuca serriola ) ) o - 10 - -
F|Lesquerella spp. - 5 - - 2 - -
F|Lomatium triternatum =1 W13 2 - 5 1 .00
F |Microsteris gracilis (a) - - 1 - - 1 .00
F | Phlox hoodii - - 2 - - 1 .03
F|Polygonum douglasii (a) - - 25 - - 9 .04
F| Tragopogon dubius o - 198 - - 46 41
F|Unknown forb-perennial - 576 o - 36 - -
F|Viola spp. - 1 | - 1 1 .00
F|Wyethia amplexicaulis - - 3 - - 1 .03
F|Zigadenus paniculatus 21 ,38] .46 11 43 23 .20
Total for Annual Forbs 0 66| 372 0 311 144 0.92
Total for Perennial Forbs 291 250 347 15| 121] 158 3.49
Total for Forbs 291 316] 719 15] 152] 302 4.41

Values with different subscript letters are significantly different at alpha = 0.10
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BROWSE TRENDS --
Herd unit 18 , Study no: 10

T|Species Strip Average

y Frequency [Cover %

p

¢ '97 '97

B| Artemisia tridentata vaseyana 97 19.03
B| Gutierrezia sarothrae 44 .99
B|Quercus gambelii 2 -
Total for Browse 143 20.03

BASIC COVER --
Herd unit 18 , Study no: 10

Cover Type Nested Average Cover %
Frequency
'97 '83 '89 '97
Vegetation 368 .50 6.50| 42.57
Rock 153 1.25 1.00 1.74
Pavement 268 25.50] 26.501 10.59
Litter 394 46.00|1 39.50| 36.64
Cryptogams 265 6.00] 23.75] 16.48
Bare Ground 180 20.75 2.75 3.25
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 10, Bates Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
14.6 53.0 6.4 29.6 31.8 38.6 2.5 17.0 268.8 3
(17.0)

Stoniness Index

Bates Canyon, Study # 18 - 10

<1

-

-3.0
-4.0

Depth in Decimeters
> @b

-5.0

>5.1

0 20 40

60 80

Percent Frequency

100
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PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 10

Type Quadrat
Frequency
'97
Rabbit 1
Deer 13
Cattle 1
BROWSE CHARACTERISTICS --

Herd unit 18 , Study no: 10

AlY [Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata vaseyana
S|83 - - - - - - - - - - - - 0 0
89 188 - - - - - 131 -1 319 - - - 10633 319
97 42 - - 1 - - - - 43 - - - 860 43
Y| 83 22 2 - - - - - - 24 - - - 800 24
89 2 - - - - - - - 2 - - - 66 2
97 53 - 100 1 - 100 - -l 254 - - - 5100 255
M83 22 48 6 - - - - - 73 - 3 - 2533 15 33 76
89 25 10 2 - - - - - 35 2 - - 1233 11 22 37
97 164 179 27 - - - - -l 270 100 - - 7420 16 31 371
D| 83 1 8 8 - - - - - 8 - 9 - 566 17
89 39 13 - - - - - - 29 1 14 8 1733 52
97 27 59 2 - - - - - 23 - - 65 1760 88
X|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 1560 78
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 50% 12% 10% -22%
'89 25% 02% 24% +79%
'97 33% 32% 09%
Total Plants/Acre (excluding Dead & Seedlings) '83 3899 Dec: 15%
'89 3032 57%
'97 14280 12%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 3 Ht. Cr.
Gutierrezia sarothrae
S|83 3 - - - - - - 3 - - 100 3
89 2 - - - - - - 2 - - 66 2
97 50 - - - - - - 50 - - 1000 50
Y| 83 5 - - - - - - 5 - - 166 5
89 21 - - - - - - 21 - - 700 21
97 67 - - - - - - 67 - - 1340 67
M83 3 - - - - - - 3 - - 100 12 14 3
89 15 - - - - - - 15 - - 500 8 8 15
97 130 - - - - - -1 130 - - 2600 7 7 130
D| 83 - - - - - - - - - 0 0
89 8 2 - - - - - 5 - - 333 10
97 - - - - - - - - - - 0 0
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 20 1
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% +83%
'89 04% 00% 11% +61%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 266 Dec: 0%
'89 1533 22%
'97 3940 0%
Quercus gambelii
Y| 83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 1 - - - - - - 1 - - 20 1
M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 1 - - - - - - 1 - - 20 20 21 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 40 -
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Trend Study 18-14-97

Study site name: Little Valley . Vegetation type: Perennial Grass .

Compass bearing: frequency baseline 285 degrees magnetic (Lines 3-4 @ 240°M).

Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

From the Bonneville concentrator, proceed south for 0.1 miles along the railroad tracks to a three-way fork.
Take the middle fork past some explosives bunkers for 0.15 miles to an old corral. Just before the corral is a
two track road. Take this road for 0.2 miles to a bend in the old fence line. Bear southwesterly for
approximately 100 paces from the bend in the fence. The study is located in the flat, between terraces. The
study markers are half high fenceposts.

N
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Map Name: Farnsworth Peak Diagrammatic Sketch

Township_1S , Range 3W , Section 25 GPS: NAD 27, UTM 128 4506012 N 403957 E
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DISCUSSION

Little Valley - Trend Study No. 18-14

***SUSPENDED - This site was suspended in 2002. Text and tables from the 1997 report have been retained
and are found below.

This is a new study site established on Kennecott property in Little Valley. It samples a grassland type in an
area that has been rehabilitated by terracing and limited seeding treatment. The slope is negligible but it has a
slight south aspect and an elevation of about 5,000 feet. Plant composition is mostly weedy in habit. As
described in the 1990 report, it had been previously grazed by cattle and more recently by sheep in early
spring. Deer use occurs year-round. Elk use was mainly in winter and spring. A pellet-group transect read in
conjunction with the trend study in 1997 indicated elk use at 48 elk days use/acre and deer use at less than one.

The soil was visibly described as a hard packed clay in the upper 6 to 12 inches. Below the packed layer, the
soil was more loam-like and more loosely packed. Rock and pavement cover is less than 1%. Soil textural
analysis indicate a clay loam soil with a moderately acidic pH (5.8) which could be limiting to some plant
species. Effective rooting depth was almost 12 inches with a soil temperature of 62°F at 14 inches in depth.
Because of the good herbaceous cover and litter cover, very little erosion was noticeable on the site.

Since 1978, the site was dominated by annual rye and other weedy species. Western wheatgrass had a higher
nested frequency than annual rye which is still true, but currently western wheatgrass has shown a significantly
decreased abundance (lower sum of nested frequency number). In 1990 they were about the only grasses
present on the site. Curlycup gumweed and ragweed remain very common, but surprisingly, no whitetop was
identified in 1990. From the 1997 sampling, some of the more weedy species decreased, but others increased
to take their place. Currently, 91% of the grasses cover is contributed by annuals, mostly annual rye and 90%
of the forb cover is furnished by annual and perennial weedy species. Therefore, about 90% of the total
herbaceous cover (there are no shrubs) is furnished by weedy species. Ragweed by itself provides 42% of the
forb cover. There is still no browse available in much of the valley.

1990 APPARENT TREND ASSESSMENT

Soil trend appears stable even with 38% bare soil. The lack of slope, good protective cover from herbaceous
cover and litter, and terracing help minimize erosion. The trend for shrubs is not applicable for there are no
shrubs on the site. With the prominence of undesirable weeds and lack of diversity, the herbaceous understory
vegetative trend appears downward.

1997 TREND ASSESSMENT

Soil trend is up with bare soil declining to 7%, and good herbaceous and litter cover. There is no trend for
shrubs as they do not occur on the site. The trend for the herbaceous understory is down because 91% of the
grass cover is from weedy annual species and 90% of the forb cover is from weedy annual and perennial
species. One of the few good species on the site is western wheatgrass which has declined significantly in
nested frequency since the 1990 reading.

TREND ASSESSMENT

soil - up (5)

browse - no shrubs on site (NA)

herbaceous understory - down, and mostly weeds (90% cover) (1)
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HERBACEOUS TRENDS --
Herd unit 18, Study no: 14

T|Species Nested Quadrat Average
y Frequency Frequency Cover

P %

¢ '90 '97 '90 '97 '97

G| Agropyron smithii ,2661 ,190 81 68 3.88
G| Bromus japonicus (a) -l 254 - 81 6.71
G| Bromus tectorum (a) - 21 - 11 .08
G| Poa fendleriana - 5 - 2 .03
Gl Poa pratensis Al 1,40 1 14 1.81
G| Poa secunda - 6 - 3 .01
Gl Secale cereale (a) 143 110 57 37 8.12
Total for Annual Grasses 143] 385 571 129 14.92
Total for Perennial Grasses 267 241 82 87 5.75
Total for Grasses 410] 626 139 216] 20.67
F| Alyssum alyssoides (a) - 2 - 1 .00
F | Ambrosia psilostachya A8 ,165 21 52 9.80
F| Aster chilensis p15 a 10 - -
F|Cardaria draba =1 W31 - 13 .14
F|Convolvulus arvensis Il 45 3 20 40
F|Comandra pallida 1 4 1 1 .03
F|Epilobium brachycarpum (a) -l 148 - 61 3.50
F|Grindelia squarrosa W213] 129 72 52 2.25
F|Helianthus annuus (a) J21 0,69 6 30 3.22
F|Lactuca serriola = 035 - 18 34
F|Linaria dalmatica 3 6 2 2 15
F|Machaeranthera canescens 122 a 10 - -
F|Nicotiana attenuata (a) 16 - 7 - -
F|Polygonum douglasii (a) -l 129 - 48 2.12
F|Rumex crispus - 4l - 19 52
F| Tragopogon dubius Jl 4l 4 19 .70
Total for Annual Forbs 28| 348 131 140 8.85
Total for Perennial Forbs 318 497 123 196 14.36
Total for Forbs 346] 845] 136] 336] 23.21

Values with different subscript letters are significantly different at alpha = 0.10
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BASIC COVER --
Herd unit 18, Study no: 14

Cover Type Nested Average
Frequency |Cover %
'97 '90 '97
Vegetation 376 475 58.24
Rock 9 0 .07
Pavement 21 25 .09
Litter 390 53.00] 59.97
Cryptogams 115 4.00 4.53
Bare Ground 193 38.00 6.90
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 14, Little Valley
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
11.4 61.7 5.8 35.6 38.8 25.6 1.5 48.9 192.0 4
(13.8)
Stoniness Index
Little Valley, Study # 18 - 14
g <1
£1.1-20
(8] . "
& 21-30 No Rock in Profile
< 31404
S 4150
[m]
> 5.1
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 14
Type Quadrat Pellet Transect
Frequency Pellet Groups | Days Use
per Acre per Acre (ha)
'97 '97 '97
Elk 28 923 71 (175)
Deer 3 9 1(2)
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Trend Study 18-19-97

Study site name: Black Rock West . Vegetation type: Perennial Grass .

Compass bearing: frequency baseline 270 degrees magnetic.
Frequency belt placement: Line 1 (11 & 95ft), line 2 (34, 71ft), line 3 (591t).

LOCATION DESCRIPTION

Traveling north on Highway #111 turn left (West) (just before the Baccus west gate sign and overpass) on a
dirt road which goes up Coon Canyon. Travel west for 0.2 miles to a gate. This gate is controlled by
Kennecott and you must get permission to have it opened. From the gate continue up Coon Canyon for 3.9
miles to a fork. Turn right (north) off the main road and travel north west up the right fork of Coon Canyon
for 3.5 miles to a saddle and an intersection. Stay right and continue 1.3 miles up a steep road around the west
side of Kessler Peak to last switchback west of Black Rock Peak. Park here and walk onto the knoll to the
east. From the knoll, walk approximately 52 paces north to the study site. The study stakes are short, green
fenceposts.

North

18-20
-

18-19-97
Black Rock west

s Farnsworth
Peak

Map Name: Farnsworth Peak Diagrammatic Sketch

Township_1S , Range 3W , Section 32 GPS: NAD 27. UTM 128 4504140 N 398300 E
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DISCUSSION

Black Rock West - Trend Study No. 18-19

**#*SUSPENDED - This site was suspended in 2002. The nearby trend study 18-20, Black Rock East, was
retained because it contains more forage and is a better site for monitoring elk use. A pellet group transect was
read on this site in 2002. Text and tables from the 1997 report have been retained and are found below.

This trend study samples a high elevation elk range at the top of Black Rock Mountain. It supports a sparse
mixed mountain brush community with an abundant grass and forb understory. The site is at a relatively high
elevation of about 8,500 feet. It has a moderately steep slope (35%) with a west-north-west aspect. These
slopes would be typically blown free of snow in the winter. The effect of the prevailing winds helps maintain
a low vegetative growth form for most all species. Use on the site appears to be limited to elk. Pellet group
transect data from 1997 indicated 84 elk days use/acre (208 edu/ha). There were few deer pellet-groups found
on or around the site. In 1997, grasshoppers were prevalent and appeared to be consuming large amounts of
the available herbaceous vegetation. Pellet group transect data from 2002 estimated 40 elk days use/acre (98
edu/ha) and 4 deer days use/acre (10 ddu/ha).

The soil is fairly shallow and rocky, but erosion is limited by the high amounts of protective plant and litter
cover. Percent bare soil has decreased significantly since 1990, from 11% to 3%. About 40% of the soil
surface is covered with a combination of rock and pavement cover. Soil textural analysis classifies it as a loam
with an effective rooting depth of about 10 inches. The pH of the soil is slightly acidic (pH of 6.4) with a soil
temperature of 50°F at 10 inches. One thing of note which could be limiting to plant development is that
phosphorus is relatively low at 8.1 ppm (10 ppm is considered minimal for normal plant growth and
development). Vegetative cover is relatively high, with almost 90% coming from herbaceous species. Soil
erosion on the site is minimal.

The site supports small amounts of a variety of useful browse species including serviceberry, mountain big
sagebrush, curlleaf mountain mahogany, and chokecherry. The browse species tend to be moderately hedged
but they only contribute to about 23% of the vegetative cover. Low rabbitbrush is common and has the
potential to increase. Density was estimated at just over 7,000 plants/acre in 1990, increasing to 8,480 by
1997. The rabbitbrush plants are small and some show use.

Although small, the serviceberry sprouts are vigorous. Conversely, the estimate for serviceberry is down
significantly from the original density. Some of the change may be due to the much larger sample which gives
a much more accurate estimate of its density. Sagebrush grows on similar, but physiologically drier slopes
below the study site.

Initially the native grasses had a relatively high frequency. Now in 1997, three species have decreased
significantly (bluebunch wheatgrass, muttongrass, and Sandberg bluegrass), while spike fescue has increased
slightly. Overall the trend for perennial grasses is down with the sum of nested frequency down noticeably.
As before, there is a large diversity of low-growing native forb species. Nineteen perennial species were
identified in 1990. Tall forbs such as Indian paintbrush and hawksbeard, and the shorter mountain dandelion
are often grazed by elk and deer. In mid-July and August. There is little evidence of utilization of the grasses
on this exposure other than the use by grass hoppers in 1997.

1990 APPARENT TREND ASSESSMENT

The trend for soil appears stable with good protective cover from herbaceous species and litter. Trends appear
stable for the limited browse on the site, but would not be considered critical for the site is too high to be
considered a winter range for deer. The herbaceous understory is abundant and diverse.
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1997 TREND ASSESSMENT

The trend for soil is slightly improved with percent bare soil decreasing to about 3%. Herbaceous cover
continues to be high. With the much larger sample size, some of the shrubs have shown changes in density.
This has been more reflective of the larger sample rather than any real changes in their respective densities.
Browse trend is assessed as being stable. The herbaceous understory (perennial species) is slightly down for
both the grasses and forbs. Bluebunch wheatgrass, muttongrass, and Sandberg bluegrass have all significantly
decreased in nested frequency since 1990. The only grass that has increased is spike fescue which is more
adapted to the higher elevation. However, it has not compensated for the losses to the other three species.

TREND ASSESSMENT

soil - up slightly (4)

browse - stable, but a minor component of the community (3)
herbaceous understory - down slightly (2)

HERBACEOUS TRENDS --

Herd unit 18 , Study no: 19

T|Species Nested Quadrat Average
y Frequency Frequency Cover

P %

¢ '90 '97 '90 '97 '97

G| Agropyron spicatum L1851 ,153 72 63 3.24
G| Bromus carinatus 3 - 1 - -
Gl Leucopoa kingii 159 175 62 69 4.38
G| Poa fendleriana ,170] .88 65 35 2.47
Gl Poa secunda L2461 ,190 84 74 3.14
Total for Annual Grasses 0 0 0 0 0
Total for Perennial Grasses 763 606| 284 241 13.25
Total for Grasses 763| 606 284 241 13.25
F|Achillea millefolium 83 55 32 27 1.47
F| Agoseris glauca Jd W11 1 6 13
F | Antennaria rosea w2731 195 93 71 9.00
F | Arabis spp. 11 15 4 8 .04
F|Arenaria fendleri 284 265 92 91 8.05
F| Astragalus convallarius - 2 - 1 .03
F | Aster spp. 9 16 4 7 .06
F|Castilleja linariaefolia 28 14 14 7 A1
F|Calochortus nuttallii 221 .99 10 51 28
F|Chaenactis douglasii 30 49 16 23 33
F | Cirsium spp. - 15 - 7 .20
F|Comandra pallida 19 22 9 11 25
F|Collinsia parviflora (a) - 46 - 17 A1
F|Crepis acuminata w141 24 61 18 .09
F|Draba spp. (a) 2 - 1 - -
F | Eriogonum umbellatum 10 11 5 6 22
F|Geum spp. 7 - 4 - -
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T|Species Nested Quadrat Average
y Frequency Frequency Cover

p %

© '90 '97 '90 '97 '97
F|Lathyrus brachycalyx w35 .19 12 7 1.26
F|Lactuca serriola - 3 - 1 .00
F|Lupinus argenteus 17 25 7 14 1.12
F|Polygonum douglasii (a) - 16 - 7 .08
F|Potentilla spp. 8 10 3 5 A2
F|Senecio multilobatus 1 8 1 5 .05
F|Unknown forb-perennial 1 - 1 - -
Total for Annual Forbs 2 62 1 24 0.19
Total for Perennial Forbs 980 868 369| 366 22.86
Total for Forbs 982] 930] 370] 390| 23.06

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 18 , Study no: 19
T|Species Strip Average
y Frequency [Cover %
p
¢ '97 '97
B| Amelanchier alnifolia 39 1.19
B| Artemisia tridentata vaseyana 3 .00
B|Cercocarpus ledifolius 0 78
B| Chrysothamnus viscidiflorus 96 8.87
viscidiflorus
B|Prunus virginiana 2 15
B|Quercus gambelii 1 -
B| Symphoricarpos oreophilus 1 -
Total for Browse 142 11.00
BASIC COVER --
Herd unit 18 , Study no: 19
Cover Type Nested Average
Frequency |Cover %
'97 '90 '97
Vegetation 354 27.75| 48.52
Rock 286 22.75] 14.85
Pavement 335 17.50] 27.34
Litter 386 19.75] 17.86
Cryptogams 29 1.25 .16
Bare Ground 159 11.00] 2.83
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SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 19, Black Rock West

Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
9.1 50.0 6.4 36.0 41.1 22.9 6.1 8.1 316.8 .8
9.5)
Stoniness Index
Black Rock West, Study # 18 - 19
£1.4-20
o
8 21-30
< 31-40
S 41-50
o
>5.1
[ [
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 19
Type Quadrat Pellet Transect
Frequency Pellet Groups | Days Use
per Acre per Acre (ha)
'97 '97 '97
Rabbit 1 - -
Elk 60 1096 84 (208)
Deer 4 - -
BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 19
AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 4 Ht. Cr.
Amelanchier alnifolia
S190 - - - - - - - - - - - - - 0 0
97 1 - - - - - - - - 1 - - - 20 1
Y|90 44 35 8 - - - - - - 86 1 - - 2900 87
97 6 6 - - - - - - - 12 - - - 240 12
M90 - - - - - - - - - - - - 0 - 0
97 1 46 17 2 1 - - - - 66 - - 1340 6 67
D|90 3 33 10 4 - - - - - 47 1 1666 50
97 9 4 2 - - 2 - - - 1 1 15 340 17
X]90 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 300 15
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change
'90 50% 13% 12% -58%
'97 59% 22% 17%
Total Plants/Acre (excluding Dead & Seedlings) '90 4566 Dec: 36%
'97 1920 18%
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Artemisia tridentata vaseyana
S|90 - - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - - 20 1
M90 - - - - - - - - - - - 0 - - 0
97 2 1 - - - - - - 3 - - 60 8 9 3
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 33% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: -
'97 60 -
Cercocarpus ledifolius
M90 - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - - 0 28 101 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: -
'97 0 -
Chrysothamnus viscidiflorus viscidiflorus
S|90 - - - - - - - - - - - 0 0
97 2 - - - - - - - 2 - - 40 2
Y| 90 50 5 - 1 - - - - 56 - - 1866 56
97 43 - - - - - - - 43 - - 860 43
M990 | 119 18 - 2 - - - -1 139 - - 4633 7 10 139
97| 370 2 - - - - - -1 372 - - 7440 7 12 372
D|90 6 10 1 - - - - - 16 - - 566 17
97 9 - - - - - - - 7 - - 180 9
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'90 16% A7% A7% +17%
'97 A7% 00% A7%
Total Plants/Acre (excluding Dead & Seedlings) '90 7065 Dec: 8%
'97 8480 2%
Prunus virginiana
Y|90 - - - - - - - - - - - 0 0
97 - 2 - - - - - - 2 - - 40 2
MO0 - - - - - - - - - - - 0 - - 0
97 - 9 - - - - - - 9 - - 180 24 14 9
X190 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 100% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: -
'97 220 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Quercus gambelii
M90 - - - - - - - - - - - - - 0 - -
97 5 - - - - - - - - 5 - - - 100 13 15
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec
'97 100
Symphoricarpos oreophilus
MO0 - - - - - - - - - - - - - 0 - -
97 1 - - - - - - - - 1 - - - 20 15 49
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec:
'97 20
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Trend Study 18-21-97

Study site name: Black Rock Canyon . Vegetation type: Seeded .

Compass bearing: frequency baseline 304 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), Line 3 (591t), line 4 (711t).

LOCATION DESCRIPTION

From the Kennecott road on the northwest side of the Oquirrh Mountains, drive south between the mountain
and the railroad tracks to an intersection with a gated road just past Black Rock Canyon. Drive back up this
road to the mouth of the canyon. Walk up into the canyon along an old road cut on the south side of the
canyon. Follow the old road approximately 0.5 miles into the valley. The study site is on the north side of the
road, in a seeded flat. The study is marked by 2% foot tall fencepost stakes.

Magna

—— — —

'?e,-/(?
~ \OQO,

A\

Rocky Knoll

‘ Small
18 paces Dozer

Black N Pile
Rock Cyn S S
xé ot Old Road If'
Kennecott ?ﬁ:iloiut 18-21-97
gate Black Rock Canyon
Map Name: Farnsworth Peak Diagrammatic Sketch
Township_1S , Range 3W , Section 20 GPS: NAD 27, UTM 128 4507414 N 397329 E
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DISCUSSION

Black Rock Canyon - Trend Study No. 18-21

***SUSPENDED - This site was suspended in 2002. Text and tables from the 1997 report have been retained
and are found below.

The Black Rock Canyon study is located in the lower portion of Black Rock Canyon. The site is on a 10%
slope with a northwest aspect. The elevation of the site is about 4,800 feet. This was one of the first areas to
be seeded in the 1970's, then in 1987 it was bulldozed, disked, and seeded with intermediate wheatgrass,
Kentucky bluegrass, and sweetclover. Browse are scarce and currently contribute to only 4% of the total
vegetative cover. The site is obviously not a deer winter range. The site is used heavily by elk. A pellet
group transect read in 1997 indicated 125 elk use days/acre. There were no signs of deer. In addition, a large
bachelor group of 27 mature bull elk were seen near the site during the 1997 reading (8/26).

The soils in the canyon are a gravelly-loam. Textural analysis shows it to be a loam with a neutral to slightly
acidic pH (6.6). Effective rooting depth (see methods) is relatively shallow at only 7 inches. Soil temperature
is quite high at 70°F at about 10 inches in depth. This high a temperature and relatively shallow effective
rooting depth would be a limiting factor for perennial species establishment, especially with a winter annual
like cheatgrass dominating the site and drying out the surface moisture so early in the spring.

The herbaceous species dominate this site as they contribute over 96% of the total vegetative cover. Shrubs
are uncommon and consist of small numbers of rubber rabbitbrush and broom snakeweed. Species
composition is similar between years. Alkali muhly, Muhlenbergia asperifolia, is the most common perennial
native species. It currently contributes 29% of the grass cover. This species usually thrives in areas that are
disturbed. Now as the disturbance (treatment) is becoming more distant in time, it is becoming less dominant.
This is illustrated best with the inspection of the sum of nested frequency values which have decreased
significantly from 167 down to 72. Cheatgrass is currently the most common grass with a cover value of
nearly 8%. It accounts for over half (56%) of the grass cover. Annual grasses and forbs were not included in
the 1990 reading so no comparisons can be made between years. Intermediate wheatgrass has significantly
increased since 1990, yet it is still a minor component of this community as it only makes up 4% of the grass
cover. Through time the intermediate wheatgrass should increase. As on the other low elevation sites in this
area, undesirable forbs such as ragweed, curlycup gumweed, and dalmatian toadflax are common. In fact,
together these forbs contribute to 92% of the forb cover. There is a low density of broom snakeweed and
rubber rabbitbrush on the site. However, they only make up 4% of the total plant cover. Undesirable species
have not be eliminated, but the seeding effort provides increased desirable forage production.

1990 APPARENT TREND ASSESSMENT

The trend for soil appears stable with good protective cover from herbaceous species even though most of it is
from weedy species. The trend for browse appears stable, but at very insignificantly low numbers. Only
broom snakeweed was sampled in 1990. The trend for the herbaceous understory should improve in time.

1997 TREND ASSESSMENT

Soil trend is stable with percent bare soil low at 4%. Furthermore, 96% of the vegetative cover is derived from
herbaceous species which are more protective from soil losses during high intensity summer storms. The
browse component on the site is insignificant, as it only contributes 4% of the total vegetative cover. Trend
for browse is stable for white-stemmed rabbitbrush and broom snakeweed, but of no real importance because
of its relatively low numbers. The trend for the herbaceous understory is more complicated, because the
perennial portion of the grasses shows a decline. Intermediate wheatgrass has increased significantly, but it
still only provides 4% of the grass cover. Whereas, alkali muhly has significantly decreased since the
treatment. This would be expected because it is most often found on disturbed sites where it can become
established and stay at relatively high numbers with continued disturbance. Cheatgrass is still the dominant
grass which provides 56% of the grass cover. For the forbs, the overall trend for the perennial forbs is that
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they have increased. However, three weedy increaser species, western ragweed, curlycup gumweed, and
dalmatian toadflax contribute 92% of the total forb cover. Trend for the herbaceous understory is down
because of the composition.

TREND ASSESSMENT

soil - stable (3)

browse - stable, but very low numbers (3)

herbaceous understory - down and poor composition (1)

HERBACEOUS TRENDS --

Herd unit 18, Study no: 21

T|Species Nested Quadrat Average
y Frequency Frequency Cover

P %

© '90 '97 '90 '97 '97

G| Agropyron intermedium S 528 1 11 .53
G| Aristida purpurea 6 13 3 8 94
G| Bromus tectorum (a) -l 321 - 94 7.83
G| Leucopoa kingii - 3 - 1 .03
G| Muhlenbergia asperifolia L1671 72 55 26 4.03
Gl Poa pratensis 16 25 6 9 .55
G| Sporobolus cryptandrus .10 b- 6 - -
Total for Annual Grasses 0] 321 0 94 7.83
Total for Perennial Grasses 2021 141 71 55 6.10
Total for Grasses 2021 462 71 149 13.94
F| Ambrosia psilostachya L2171 147 81 59 6.53
F | Aster spp. 1 - 1 - -
F|Cardaria draba - B34 - 14 .55
F|Carduus nutans (a) b1l o 6 - -
F|Comandra pallida 21 022 1 8 .14
F|Cruciferae 1 - 1 - -
F|Epilobium brachycarpum (a) - 39 - 20 33
F|Grindelia squarrosa 94 .59 43 30 1.63
F|Helianthus annuus (a) 14 w2 6 1 .03
F|Lactuca serriola 23 9 12 5 22
F|Linaria dalmatica 0] 221 4 82 10.39
F|Melilotus alba 22 o 11 - -
F|Medicago sativa 4 1 2 1 A5
F|Nicotiana attenuata (a) 1 - 1 - .00
F|Salsola pestifer (a) 3 - | - -
F| Taraxacum officinale - 3 - 1 .00
F | Tragopogon dubius w44 3 23 1 .01
F | Unknown forb-perennial - 2 - 1 15
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T|Species Nested Quadrat Average
y Frequency Frequency Cover

p %

© '90 '97 '90 '97 '97
Total for Annual Forbs 29 41 14 21 0.37
Total for Perennial Forbs 414 501 179 202 19.79
Total for Forbs 443| 542 193] 223 20.16

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --

Herd unit 18, Study no: 21

T|Species Strip Average

y Frequency [Cover %

p

© '97 '97

B| Chrysothamnus nauseosus 5 1.06
albicaulis

B|Gutierrezia sarothrae 1 18

Total for Browse 6 1.24

BASIC COVER --
Herd unit 18 , Study no: 21
Cover Type Nested Average

Frequency |Cover %

'97 '90 97

Vegetation 282 5.00] 32.95
Rock 152 10.00] 5.53
Pavement 112 2.50 2.31
Litter 318 77.25] 47.41
Cryptogams 22 0 24
Bare Ground 83 5.25 3.94

SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 21, Black Rock Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
7.1 69.8 6.6 49.3 31.2 19.6 4.3 53.7 208.0 .8
9.4)
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Stoniness Index

Black Rock Canyon, Study # 18 - 21

%’ <1
£ 1.1-20
3
821-30
< 31-40
S 41-50
fa)
>5.1
[
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 21
Type Quadrat
Frequency
'97
Rabbit 2
Elk 41
BROWSE CHARACTERISTICS --

Herd unit 18 , Study no: 21

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Chrysothamnus nauseosus albicaulis
MO0 - - - - - - - - - - - - - 0 - - 0
97 5 1 1 - - - - - - 7 - - - 140 26 42 7
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'97 14% 14% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: -
'97 140 -
Gutierrezia sarothrae
Y|90 1 - - - - - - - - 1 - - - 33 1
97 - - - - - - - - - - - - - 0 0
MO0 5 - - - - - - - - 5 - - - 166 17 11 5
97 2 - - - - - - - - 2 - - - 40 - - 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'90 00% 00% 00% -80%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 199 Dec: -
'97 40 -
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Trend Study 18-22-97

Study site name: Rodgers Canyon . Vegetation type: Perennial Grass .

Compass bearing: frequency baseline 240 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

Drive around the Oquirrh Mountains towards Tooele. Turn east towards Lake Point, the mountains, and the
mouth of Rodgers Canyon. Continue past Lake Point and cross the railroad tracks. Follow the jeep trail up
towards the mouth of a small canyon approximately 1.1 miles. Bear left across a steep wash and continue 100
yards then stop. The study is located on the hill to the east. The 0-foot baseline is marked by a 3 foot tall
fencepost with a white top. The 400 ft. stake is about 8 feet from the side of the road.
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Map Name: Farnsworth Peak Diagrammatic Sketch

Township 2S Range 4W , Section_1 GPS: NAD 27, UTM 128 4504261 N 395504 E
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DISCUSSION

Rodgers Canyon - Trend Study No. 18-22

***SUSPENDED - This site was suspended in 2002 due to access problems. Text and tables from the 1997
report have been retained.

The Rodgers Canyon study is in lower Rodgers Canyon and is unique as it is an untreated area. This study
samples a depleted and untreated site on the northwest side of the Oquirrh Mountains. The slope of the site
varies from 40% near the top to only about 10% near the bottom of the transect. The elevation of the area is
4,800 feet with an aspect to the west-southwest. Wildlife use is limited, but the pellet-group transect shows
use for elk at 34 elk days use/acre and deer use at about 5 deer days use/acre. The lack of any preferred
browse would limit use by deer during the winter.

The soil is very rocky with a surface cover value currently at almost 30% with current erosion appearing to be
less than in the past. Percent bare soil is now relatively low at 12%. Erosion is minimal, however some of the
nearby gullies are partially stabilized, but they still show some signs of ongoing erosion. Effective soil depth
is 11linches with a relatively high soil temperature of 69°F at 14 inches. The high soil temperature would limit
the establishment and development of cool season species through the hot summer because most of the surface
soil moisture would have been utilized early in the year by the weedy winter annuals. This is too long of a
period for seedlings to go without moisture until the late summer monsoonal rains. Soil textural analysis
indicates a clay-loam soil with a neutral pH (7.0). Soil phosphorus is below 10ppm (8ppm) and could be a
limiting factor to plant development on this site.

Broom snakeweed is very common with a density estimated at 6,533 plants/acre estimated in 1990. This
population increased 84% to an incredible 39,620 plants/acre. That equates to nearly one plant every square
foot. Strip frequency is100%, indicating a widespread population over the whole site. There are no other
shrubs found on the site.

Perennial grasses provide virtually the only dependable source of forage. Grasses make up 69% of the
herbaceous understory cover. Although, 51% of the cover is contributed by weedy species (cheatgrass and
bulbous bluegrass). Forb composition is dominated by increaser and invader species. About three-fourths of
the forb cover comes from weeds. Without treatment, there does not appear to be much potential for
significant production of desirable forage, especially in terms of browse for deer winter range.

1990 APPARENT TREND ASSESSMENT

The trend for soil is thought to be stable with relatively good cover values from herbaceous species. The
browse trend would be down with only broom snakeweed on the site, and with mostly young plants, an
increase would be expected in the future. Trend for the herbaceous understory is thought to be stable to
slightly downward because of the high amounts of weeds in the composition.

1997 TREND ASSESSMENT

The trend for soil is slightly improved with a decrease in the amount of bare soil. The herbaceous understory
makes up more than half of the vegetative cover. The trend for browse is down because it is made up totally
of broom snakeweed which is of little use to wildlife. The population is now almost 40,000 plants/acre. The
herbaceous understory trend is mixed with the perennial component of the grasses increasing, but this was
mostly from increases in bulbous bluegrass, an increaser species. This increase is probably at the expense of
bluebunch wheatgrass. The forbs have decreased, but three-fourths of the forb cover comes from weedy
species. Trend for herbaceous understory overall is down.

TREND ASSESSMENT

soil - slightly improved (4)

browse - down, broom snakeweed is the only species on the site (1)
herbaceous understory - down, mostly composed of weedy species (1)
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 22

T|Species Nested Quadrat Average
y Frequency Frequency Cover

P %

¢ '90 '97 '90 '97 '97

G| Agropyron spicatum L1321 83 53 33 3.23
Gl Aristida purpurea 69 51 31 24 1.21
G| Bromus tectorum (a) -l 254 - 88 2.29
G| Muhlenbergia spp. - 3 - 1 .03
G| Poa bulbosa S0 4134 19 44 4.30
Gl Poa fendleriana - 3 - 2 .03
G| Poa secunda 13 70 6 26 1.83
Total for Annual Grasses 0] 254 0 88 2.29
Total for Perennial Grasses 264 344 109] 130 10.65
Total for Grasses 264 598 109 218 12.96
F | Alyssum alyssoides (a) - 52 - 19 .19
F | Ambrosia psilostachya ,1491 88 64 41 1.39
F| Astragalus amphioxys - 4 - 2 18
F|Asclepias asperula 1 3 1 1 18
F | Astragalus spp. 27 - 14 - -
F | Astragalus utahensis WJA17] 27 51 11 81
F|Calochortus nuttallii Sl 423 5 12 .06
F| Cirsium spp. S5 .56 15 31 1.68
F|Cirsium undulatum »139 o 59 - -
F|Collinsia parviflora (a) - 5 - 2 .01
F|Draba spp. (a) - 1 - 1 .00
F|Epilobium brachycarpum (a) - 13 - 8 .09
F | Erigeron spp. - 2 - 1 .00
F|Grindelia squarrosa D91 38 27 20 92
F|Helianthus annuus (a) 5 2 4 2 .01
F|Lactuca serriola 2 6 1 3 .04
F|Linaria dalmatica - 1 - 1 .00
F|Lithospermum spp. 29 3 14 1 .03
F|Oenothera spp. 11 16 9 8 A1
F|Phlox longifolia 5 2 3 1 .00
F|Ranunculus testiculatus (a) - 3 - 1 .03
F|Tragopogon dubius 24 18 12 10 .10
F|Zigadenus paniculatus 3 1 3 1 .00
Total for Annual Forbs 5 76 4 33 0.34
Total for Perennial Forbs 609| 288 278 144 5.55
Total for Forbs 614 364] 282 177 5.89

Values with different subscript letters are significantly different at alpha = 0.10
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BROWSE TRENDS --
Herd unit 18 , Study no: 22

T|Species Strip | Average
y Frequ |Cover %
P ency
¢ '97 '97
B| Gutierrezia sarothrae 100 16.20
Total for Browse 100 16.20
BASIC COVER --
Herd unit 18 , Study no: 22
Cover Type Nested Average
Frequency |Cover %
'97 '90 '97
Vegetation 333 8.75] 32.81
Rock 262 21.25] 14.00
Pavement 305 14.75] 15.04
Litter 389 33.50| 36.31
Cryptogams 47 25 .58
Bare Ground 225 21.50 11.62
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 22, Rodgers Canyon
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
11.3 69.0 7.0 40.0 32.1 27.9 2.3 8.0 144.0 2.3
(14.1)
Stoniness Index
Rodgers Canyon, Study # 18 - 22
£ 1.1-20
(8]
8 21-30
-E 3.1-4.0
& 41-50
a
> 5.1
[
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 22
Type Quadrat
Frequency
'97
Elk 4
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 22

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Gutierrezia sarothrae
S190 - - - - - - - - - - - 0 0
97 4 - - - - - - - 4 - - 80 4
Y|90 56 - - 1 - - - - 57 - - 3800 57
97 | 385 - - 15 - - - -l 387 - 13 8000 400
M90 32 - - - - - - - 32 - - 2133 9 12 32
97 | 1473 - - 6 - - - -| 1479 - - 29580 11 14 1479
D|90 8 - 1 - - - - - 5 - - 600 9
97 102 - - - - - - - 57 - 45 2040 102
X]90 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 380 19
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 01% 04% +84%
'97 00% 00% 03%
Total Plants/Acre (excluding Dead & Seedlings) '90 6533 Dec: 9%
'97 39620 5%
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Trend Study 18-28-97

Study site name: Condie Meadows . Vegetation type: Perennial Grass .

Compass bearing: frequency baseline_110 degrees magnetic (Lines 3 & 4 @ 191°M).
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

Although this study is easily accessed from the Johnson Pass road (U-199) to the south, directions are given
from the nearby study 18-29. From that site in the chaining, continue southerly on the main road for 0.55
miles to a sharp bend in the bottom of Deadman Canyon. Go up the dugway out of the canyon for 0.25 miles
to intersection in the burned area on top. From the intersection, the 0-foot baseline stake is 36 paces south
down the road, then 6paces east. The baseline stake is marked by browse tag #3906.

0.1 mi.
321-7-97)( a
FS ﬁomdaq
Fence
N Pt
'/ ﬁol\lgo
O s b
18-28-97 «Z
Condie Meadows <
i/ ' ) e
: fﬁ;,‘d:
IR
Map Name:_Terra Diagrammatic Sketch
Township_5S , Range 7W , Section 21 GPS: NAD 27, UTM 12S 4469705 N 360816 E
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DISCUSSION

Condie Meadows - Trend Study No. 18-28

***SUSPENDED - This site was suspended in 2002. Text and tables from the 1997 report have been retained
and are found below.

This study is located near the upper end of Condie Meadows. It is a large burned and seeded area lying
between Deadman Canyon and Barlow Creek. The study is near the upper limit of the winter range at
approximately 6,000 feet elevation. It has a gentle slope (7%) and a south-southwest facing aspect. Native
and seeded perennial grasses, along with cheatgrass, comprise the dominant vegetative cover. Deer use is light
because of a lack of browse forage. Initially cattle were present in large numbers and had utilized the grasses
to a moderate degree. Currently use by livestock is light.

Soil is medium fine in texture and only slightly rocky. Soil textural analysis indicates a sandy clay loam with
a neutral pH (6.7). The area appears to be an alluvial bench where soil depth is relatively deep but
unconsolidated. Effective rooting depth is 12 inches with a soil temperature of 68" F at 15 inches. This
relatively high temperature through the summer would be advantageous to cheatgrass’s continued influence of
the site. The fire that occurred shortly before 1983 was apparently hot enough to consume much of the soil
organic matter. However, this is not a problem because the moderately dense grass cover has rapidly
replenished organic content. Erosion is minimal and will continue to be so as the site develops through time.

Browse forage was initially in short supply. Originally, the site supported a mixed stand of juniper, pinyon,
Stansbury cliffrose and mountain big sagebrush. However, the fire effectively eliminated all shrub and tree
species. Isolated individuals of cliffrose, mountain big sagebrush, white-stemmed rubber rabbitbrush, antelope
bitterbrush, and some transplanted seedlings of fourwing saltbush comprised the available browse composition
in 1983. Overall density and production was low and although some slow increase can be expected, the area
will probably continue to be a poor producer of browse forage unless a concerted effort to interseed or
transplant shrubs is undertaken. The fourwing saltbush seedlings were originally transplanted with a
transplanter. Although, establishment has been poor to fair and the surviving plants are closely hedged and
some in poor vigor. Cliffrose, big sagebrush, and bitterbrush are probably better suited for this site than
fourwing saltbush. Currently it appears that the white-stemmed rabbitbrush have increased significantly and
show mostly light use. An important invader and increaser shrub to this site is broom snakeweed. Currently it
is the most abundant species and continues to show increase, but white-stemmed rabbitbrush still produces
most of the browse cover. Yet, all the browse cover together only makes up 8% of the total vegetative cover.

Seeded and native perennial grasses currently dominate the site by producing 55% of the grass cover, but
cheatgrass by itself contributes the remaining grass cover (45%). Composition is mostly made up of two
seeded species, crested and intermediate wheatgrass, which have sustained the heaviest grazing use in the past.
There are five other native species that are perhaps more numerous but apparently are less preferred.
Cheatgrass brome was very common in 1983, but was thought it would rapidly be suppressed by perennial
grasses. This did not occur because of the extended drought which has allowed it to successfully compete with
the perennial species.

Forbs occur infrequently and consist of only a few species. These include: yellow salsify, rose pussytoes and
sego lily, none of which are commonly seeded. Currently the forbs only make up 8% of the total herbaceous
cover. Surprisingly, no evidence of alfalfa was found. It is a valuable rangeland forb often included in seed
mixtures.
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1983 APPARENT TREND ASSESSMENT

Soil trend appears to be improving. The dense grass cover has effectively stabilized the site. Litter
accumulation, vegetative cover, and soil organic content are continuing to build up. Vegetative trend also
appears to be improving but more slowly than soil trend parameters. In fact, too slowly to provide satisfactory
deer wintering habitat within a reasonable period. The most negative factor is the apparent increase of broom
snakeweed. Transplanting and/or interseeding of desirable browse species is strongly recommended.

1989 TREND ASSESSMENT

Seeded and native perennial grasses still dominate this old burn in upper Condie Meadows. Production of
browse forage continues to be very low. Crested wheatgrass has increased to be the most abundant grass on
the frequency lines. Bluebunch and intermediate wheatgrass are also very abundant. The small natives,
bottlebrush squirreltail and Sandberg bluegrass, show slight declines. Overall, the frequency of grass
occurrence is the same between years. Only one individual forb, salsify, was encountered on the study. The
only browse species encountered on the frequency lines was broom snakeweed, with an unchanged frequency.
Snakeweed still makes up 97% of the browse composition, but decreased to less than 1,000 plants/acre. One
rabbitbrush was counted on the density plots. The seeded four-wing saltbush seems to have been completely
eliminated from the site. The few bitterbrush in the meadow are lightly used. Along the edges of the burn,
there are some mountain big sagebrush, cliffrose, and juniper. The cover data detected a moderate reduction in
the amount of bare soil to 28%. There was more vegetative cover, but also more rock and pavement in 1989.
With the uniform and dense grass cover, there is very little erosion. The soil trend is stable. Shrubs have not
responded or cannot compete with the dense grass cover on this old burn. There is virtually no sign of big
game use. Any improvements as far as deer winter range is concerned will be very slow to occur. Shrub seed
sources are far removed and seedling establishment would be hindered by the dense grass cover. The 1983
trend study report suggested direct intervention by transplanting or interseeding shrubs. Although, continued
moderate to heavy cattle spring grazing should eventually have the same effect. Since the area is at the upper
elevational limit for deer winter range, the composition could be considered a valuable transitional and spring
forage source.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)

1997 TREND ASSESSMENT

The trend for soil has continued to improve with percent bare soil deceasing to13% and the proportion of
cover contributed by herbaceous species is still very high at 92%. The trend for browse is not of importance to
this site because of such low numbers, but it has improved slightly. However, the density of white-stemmed
rabbitbrush has increased to 540 plants/acre while showing light use. Broom snakeweed has also increased,
but is now second to white-stemmed rabbitbrush in total cover and its percent mature age-class has increased
to over 70%, indicating a future downward trend for this short-lived species. The herbaceous understory is
showing a slightly downward trend for the perennial species with significant losses for both crested wheatgrass
and bluebunch wheatgrass.

TREND ASSESSMENT

soil - slightly improved (4)

browse - slightly improved (4)
herbaceous understory - slightly down (2)
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 28

T|Species Nested Frequency Quadrat Frequency |Average

y Cover %
p

¢ '83 '89 '97 '83 '89 '97 '97

G| Agropyron cristatum A9 193 ol 8 60 4 13
G| Agropyron intermedium L1581 52 166 53 21 56 8.59
G| Agropyron spicatum »165] 131 12 66 49 25 3.90
Gl Aristida purpurea - - 2 - - 1 18
G| Bromus tectorum (a) - -l 263 - - 80 11.25
G| Oryzopsis hymenoides 12 18 7 6 9 5 43
G| Poa secunda 6 9 6 4 5 3 .19
Gl Sitanion hystrix w46 .19 .10 25 11 8 34
Gl Stipa columbiana - - 2 - - 1 15
G| Stipa comata - - 4 - - 2 .01
Total for Annual Grasses 0 0] 263 0 0 80 11.25
Total for Perennial Grasses 406 422 276 162] 155 105 13.94
Total for Grasses 406 422 539 162] 155 185 25.20
F|Agoseris glauca - - 4 - - 2 .01
F | Alyssum alyssoides (a) - -1 292 - - 87 1.45
F | Antennaria rosea 2 - - | - - -
F|Argemone spp. a a i - - 5 .16
F | Astragalus spp. - - 2 - - 1 .03
F | Calochortus nuttallii W9 = b1l 5 - 6 .03
F |Helianthus annuus (a) - - 2 - - 2 .01
F|Lactuca serriola a a b3 - - 4 22
F|Salsola iberica (a) - - 2 - - 1 .00
F|Taraxacum officinale - - 3 - - 1 .00
F|Tragopogon dubius w14 Jd 24 9 1 14 21
Total for Annual Forbs 0 0| 296 0 0 90 1.47
Total for Perennial Forbs 25 1 59 15 1 33 0.67
Total for Forbs 25 1{ 355 15 1| 123 2.15

Values with different subscript letters are significantly different at alpha = 0.10
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BROWSE TRENDS --
Herd unit 18 , Study no: 28

T|Species Strip Average

y Frequency |Cover %

p

© '97 '97

B| Chrysothamnus nauseosus 14 1.19
albicaulis

B|Gutierrezia sarothrae 62 1.14

Total for Browse 76 2.33

BASIC COVER --
Herd unit 18 , Study no: 28
Cover Type Nested Average Cover %
Frequency
'97 '83 '89 '97
Vegetation 372 1.25 6.001 32.70
Rock 139 1.00 6.00 1.74
Pavement 216 1.75 5.75 3.73
Litter 391 55.50] 54.25| 53.20
Cryptogams 13 0 0 .05
Bare Ground 233 40.50] 28.001 13.29
SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 28, Condie Meadows
Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
11.7 65.8 7.7 66.4 11.4 22.2 2.4 6.3 176.0 .5
(15.2)

Stoniness Index

Condie Meadows, Study # 18 - 28

£ 1.1-20
(8]
8 21-3.0
-é 31-4.0
T 41-50
)
>5.1
I I
0 20 40 60 80
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 28
Type Quadrat
Frequency
'97
Rabbit 31
Deer 20
Cattle 2
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BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 28

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Chrysothamnus nauseosus albicaulis
S183 - - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 3 - - - - - - - 2 - 60 3
Y| 83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 5 1 1 - - - - - 7 - - 140 7
M83 2 - - - - - - - 2 - - 66 19 30 2
89 1 - - - - - - - 1 - - 33 28 32 1
97 19 - - - - - - - 19 - - 380 25 37 19
D| 83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 1 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% -50%
'89 00% 00% 00% +94%
'97 04% 04% 04%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: 0%
'89 33 0%
'97 540 4%
Chrysothamnus viscidiflorus viscidiflorus
M83 - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - - 0 18 31 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 0 -
Cowania mexicana stansburiana
M83 - - 2 - - - - - 2 - - 66 25 22 2
89 - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 100% 00%
'89 00% 00% 00%
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: -
'89 0 -
'97 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Gutierrezia sarothrae
S|83 35 - - - - - - - 35 - - 1166 35
89 - - - 1 - - - - 1 - - 33 1
97 - - - - - - - - - - - 0 0
Y| 83 43 - - - - - - - 43 - - 1433 43
89 2 - - - - - - - - - - 66 2
97 18 - - - - - - - 17 - - 360 18
M83 11 - - - - - - - 11 - - 366 6 7 11
89 15 - - - - - - - 5 - 3 500 8 11 15
97 117 6 1 8 - - - -1 132 - - 2700 9 14 135
D| 83 1 - - - - - - - - - 1 33 1
89 13 - - - - - - - 1 5 433 13
97 30 1 - - - - - - 11 - 20 620 31
X|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 1160 58
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 02% -45%
'89 00% 00% 67% +73%
'97 04% .54% 11%
Total Plants/Acre (excluding Dead & Seedlings) '83 1832 Dec: 2%
'89 999 43%
'97 3680 17%
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Trend Study 18-33-97

Study site name: Clover Creek . Vegetation type: Chained, seeded P-J .

Compass bearing: frequency belt 211 degrees magnetic (Line 2-5 @ 218°M).

Frequency belt placement: line 1 (11ft), line 2 (34ft), line 3 (591t), line 4 (71ft), line 5 (951t).
LOCATION DESCRIPTION

From the park across from the fire department (Park Street) in Clover, drive west 4.3 miles to a dirt road on the
right. This road forks almost immediately, take the left fork for 0.2 miles to another fork. Take the left fork
and drive 0.05 miles to another fork. Stay on the main road (left) for 0.15 miles to a witness post on the right.

From the witness post walk 10 paces at 224°M to the 0-foot stake. The study is marked with green, steel
fenceposts 12-18 inches in height.

Park Street

1
N o8

o/ y |
,;Cldver CEER
P !

y \
/ Witnessw. \
// post 10 paces \\
, "W @ 224°]
\
N ‘
\
\
\
|
I |
|
18-33-97

Clover Creek

Map name: Johnson Pass Diagrammatic Sketch

Township 6W , Range 5S , Section 32 GPS: NAD 27, UTM 128 4466360 N 369321 E
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DISCUSSION

Clover Creek - Trend Study No. 18-33

**#*SUSPENDED - This site was suspended in 2002 and will be reevaluated in 2007. The site was established
to monitor a burn treatment which has not yet taken place. Text and tables from the 1997 report have been
retained and are found below.

The Cover Creek study is a new site which is located on an old chaining just south of Clover Creek. This
study was initiated by the habitat manager of the Central Region as it is a site that is to be burned and seeded
in the near future. Pretreatment data is wanted so that the effectiveness of the treatment and how it effects
community structure and diversity can be determine through time. The site has a north-northwest aspect with
a slope from 5-10% and an elevation of 5,700 feet. Deer use is light as determined by a pellet group transect at
4 deer days use/acre. Cow use was higher at 10 cow days use/acre.

Soil is a clay-loam with an effective rooting depth of 13 inches with a soil temperature of 54°F at 13 inches.
Percent bare soil is moderate for this type of site at 15%. It is fairly rocky on the surface with a rock-pavement
cover of 21%. There is not very much litter cover on this site at only 34%. Herbaceous cover is spotty,
leaving many spots of bare soil. Erosion on the site is light to moderate.

The site will eventually become dominated by juniper again. The point-quarter method estimated the density
of juniper to be 241 trees/acre. The trees are now only 6-9 feet in height. Canopy cover is only a little over
5% at this time, but with time they will grow much larger and will eventually have canopy cover values over
30% when it will totally suppress the understory species as they have done on the East Hickman Canyon site.
The key browse on this site are primarily snowberry, bitterbrush, and mountain big sagebrush. Together they
make up 38% of the browse cover. The density of mountain big sagebrush are very low at only about 60
plants/acre. Age structure for this population is good, except most use is classified as heavy with one-third
classified with poor vigor. However, the ratio of dead to live plants is not good (1:3). When seen in the right
perspective, as it only makes up 3% of the browse cover, it is not that critical to this site as snowberry and
bitterbrush are the primary utilized browse species. Most browse on the site are scattered throughout the site
in relatively low numbers and in good vigor.

The herbaceous understory is in fairly good condition with 89% of the cover contributed by perennial grasses

where bluebunch wheatgrass is dominant. It alone makes up 75% of the grass cover. Kentucky bluegrass and
Indian ricegrass make up the majority of the remaining grass cover. There are 29 forb species, yet all together
they only total to 2% cover. Forbs are generally scattered throughout the site in relatively low numbers.

1997 APPARENT TREND ASSESSMENT

The soil appears stable. Vegetation and litter cover are abundant and adequate to protect against most erosion.
Trend for browse appears to be in a state of decline because of the high density of young juniper trees which
will become much larger in a relatively short time. Competition with the juniper is already causing some
losses to the understory browse species. The herbaceous understory appears more stable at this time, but this
to will change soon, especially if there is severe drought. However, the downward changes in trend will not
occur as soon to the herbaceous species as the browse species. The proposed burn and seeding treatment
should help improve community structure and species diversity immensely.
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HERBACEOUS TRENDS --
Herd unit 18 , Study no: 33

T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

© '97 '97 '97

G| Agropyron spicatum 284 75 12.40
G| Bromus tectorum (a) 17 6 .03
G| Oryzopsis hymenoides 55 23 1.24
G| Poa fendleriana 27 9 .14
GJ| Poa pratensis 67 21 2.04
G| Poa secunda 56 29 .54
G| Sitanion hystrix 20 9 A2
Total for Annual Grasses 17 6 0.03
Total for Perennial Grasses 509 166 16.50
Total for Grasses 526 172 16.53
F|Agoseris glauca 1 1 .00
F|Alyssum alyssoides (a) 34 15 .07
F|Allium spp. 3 .04
F| Antennaria rosea 2 1 .00
F| Arabis spp. 8 4 .02
F | Astragalus beckwithii 15 5 .07
F| Astragalus convallarius 5 2 .03
F| Astragalus humistratus 6 3 .01
F | Cirsium spp. 5 2 18
F|Comandra pallida 31 12 .26
F|Collinsia parviflora (a) 26 11 .05
F|Crepis acuminata 15 7 .30
F|Erigeron spp. 6 4 .07
F | Eriogonum racemosum 2 1 .03
F|Hackelia patens 5 2 .01
F|Hedysarum boreale 1 1 .03
F |Holosteum umbellatum (a) 3 1 .00
F|Lathyrus brachycalyx 7 3 21
F|Lappula occidentalis (a) - .00
F|Lesquerella spp. 11 4 .04
F|Machaeranthera canescens 29 10 15
F|Penstemon spp. 5 3 .06
F|Petradoria pumila 12 4 A3
F | Phlox hoodii 2 1 .00
F|Phlox longifolia 19 7 .06
F|Senecio multilobatus 9 7 A1
F|Veronica biloba (a) 16 8 .04
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T|Species Nested Quadrat Average
y Frequency Frequency Cover %
p
¢ '97 '97 '97
F|Zigadenus paniculatus - - .00
Total for Annual Forbs 79 35 0.18
Total for Perennial Forbs 204 87 1.88
Total for Forbs 283 122 2.06
BROWSE TRENDS --
Herd unit 18 , Study no: 33
T|Species Strip Average
y Frequency Cover %
p
¢ '97 '97
B| Artemisia tridentata vaseyana 2 15
B| Chrysothamnus nauseosus 18 .59
albicaulis
B|Chrysothamnus viscidiflorus 12 1.12
viscidiflorus
B| Eriogonum microthecum 1 -
B| Gutierrezia sarothrae 50 1.20
B|Juniperus osteosperma 22 -
B|Purshia tridentata 2 18
B|Symphoricarpos oreophilus 23 1.48
B| Tetradymia canescens 0 .00
Total for Browse 130 4.73
BASIC COVER --
Herd unit 18 , Study no: 33
Cover Type Nested Average
Frequency |Cover %
'97 '97
Vegetation 395 32.68
Rock 259 7.53
Pavement 351 13.54
Litter 484 33.92
Cryptogams 148 2.33
Bare Ground 300 14.50
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SOIL ANALYSIS DATA --
Herd Unit 18, Study no: 33, Clover Creek

Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
13.4 53.6 N/A N/A N/A N/A N/A N/A N/A N/A
(13.3)
Stoniness Index
Clover Creek, Study # 18 - 33
g <1
£1.1-20
(8] .
8§ 21-3.0 No data available
< 31404
S 41-50-]
o
> 5.1
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 18 , Study no: 33
Type Quadrat
Frequency
'97
Rabbit 13
Deer 2
BROWSE CHARACTERISTICS --
Herd unit 18 , Study no: 33
AlY [Form Class (No. of Plants) Vigor Class Plants  |Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Artemisia tridentata vaseyana
Y|97 1 - - - - - - - - 1 - - - 20 1
M97 - - 1 - - - - - - 1 - - - 20 - 1
D|97 - - 1 - - - - - - - - - 1 20 1
X|97 - - - - - - - - - - - - - 20 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'97 00% 67% 33%
Total Plants/Acre (excluding Dead & Seedlings) '97 60 Dec: 33%
Cercocarpus montanus
M| - - - - - | o 0 o] 13 19| o
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 0 Dec: -
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AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr
Chrysothamnus nauseosus albicaulis
Y|97 4 - - 1 - - - - 5 - - - 100 5
M97 14 - - - - - - - 14 - - - 280 29 33 14
D|97 2 - - - - - - - 1 - 1 - 40 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'97 00% 00% 05%
Total Plants/Acre (excluding Dead & Seedlings) '97 420 Dec: 10%
Chrysothamnus viscidiflorus viscidiflorus
Y|97 1 - - - - - - - 1 - - - 20 1
M97 16 - - - - - - - 16 - - - 320 19 23 16
D|97 4 - - 1 - - - - 1 - - 4 100 5
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'97 00% 00% 18%
Total Plants/Acre (excluding Dead & Seedlings) '97 440 Dec: 23%
Eriogonum microthecum
Mo - - - 1 - o ] - - ] 0| - - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 20 Dec: -
Gutierrezia sarothrae
S|97 5 - - - - - - - 5 - - - 100 5
Y|97 27 - - - - - - - 27 - - - 540 27
MO97 | 142 - - - - - - -1 142 - - - 2840 9 10 142
D|97 2 - - - - - - - 2 - - - 40 2
X|97 - - - - - - - - - - - - 80 4
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 3420 Dec: 1%
Juniperus osteosperma
Y|97 8 - - - - - - - 8 - - - 160 8
M97 15 - - - - - 1 - 14 2 - - 320 - - 16
X|97 - - - - - - - - - - - - 100 5
% Plants Showing Moderate Use =~ Heavy Use Poor Vigor %Change

'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 480 Dec: -
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AlY |Form Class (No. of Plants) Vigor Class Plants Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr
Opuntia spp.
M| - - - - - ] - - -] of 5 17| 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 0 Dec: -
Purshia tridentata
Mo7| - 1 1 - o o 1 o2 - - ] 4] 29 s6 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'97 50% 50% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 40 Dec: -
Symphoricarpos oreophilus
Y|97 2 - - 1 - - - - 3 - - - 60 3
M97 23 6 2 6 - - - - 32 - - 740 16 28 37
D|97 2 - - - - - - - - - - 2 40 2
X|97 - - - - - - - - - - - - 60
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'97 14% 05% 17%
Total Plants/Acre (excluding Dead & Seedlings) '97 840 Dec: 5%
Tetradymia canescens
Mo7| - - - - - - - ol 12 1 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'97 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '97 0 Dec: -
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SUMMARY
WILDLIFE MANAGEMENT UNIT 18 - OQUIRRH-STANSBURY

Most of the trend studies on unit 18 were established in 1983. A total of 18 trend studies were established that
year. All sites were reread in 1989. In 1990, ten new trend studies were established on Kennocott property to
monitor their rehabilitation efforts on deer and elk ranges. During the 1997 field season, a total of 20 of unit
18's trend studies were reread and three additional sites were established. Many of the Kennocott sites were
suspended. In 2002, fourteen trend studies were reread on unit 18 and two new studies were established. All
of the trend studies read in 2002 sample big game winter range except for one summer range site at Black
Rock East (18-20). This study samples a high elevation elk summer range near the top of Black Rock
Mountain.

Precipitation is the main driving force for soil, browse, and herbaceous trends. Data from weather stations in
unit 18 show above normal precipitation from 1983, when trend studies were originally established, through
1986. A three year dry period followed from 1988 to 1990. Trend studies were reread in 1989 and new sites
established in 1990, during this dry period. Another four year period of above average precipitation followed
from 1995 to 1998, so rereads in 1997 were during this wet period. Precipitation was slightly below normal
(89%) in 1999, normal in 2000, and again below normal in 2002 (86%). Drought conditions in unit 18 were
not as severe as seen in other management units in 2002. One similar trend, however, is an extended period of
dry springs (March, April, and May). Precipitation was well below normal during the springs of 2000, 2001
and 2002. In addition, the fall period (September, October, and November) of 1999 was also extremely dry
with only about 19% of normal precipitation recorded. Dry conditions during the fall and spring period
greatly effect grass and forb production, especially annual species. Of the 14 trend studies read in 1997 and
reread in 2002, data show four sites increased in sum of nested frequency for perennial grasses. However, one
of these sites was East Hickman Canyon which was chained and seeded in 1999. Three sites showed a slight
decline in sum of nested frequency for perennial grasses while the other six sites remained stable. Annual
grasses displayed a more general downward trend. Cheatgrass declined in sum of nested frequency on six
study sites, while two increased slightly and the other 3 sites remained stable. The dry spring periods also had
a overall negative effect on forb abundance. Most trend studies showed a decline in the sum of nested
frequency for forbs and in the total number of forb species sampled.

Overall trends on unit 18 are stable to improving. The only declining soil trends were slightly downward
trends found on three sites, Big Dip Gulch (18-5), Deadman Canyon (18-29), and Hatch Ranch (18-30). Only
one study, Manning Canyon (18-3), displayed a slightly downward browse trend. Improving browse trends
were found at South Palmer Point (18-23), Salt Mountain (18-26), South of Broons Canyon (18-27), Hatch
Ranch (18-30), and East Hickman Canyon (18-32). All other sites were considered stable. Herbaceous trends
were down or slightly down at three sites, Salt Mountain (18-26), South of Broons Canyon (18-27), and Carr
Fork (18-31). The trend study at East Hickman Canyon (18-32) had upward trends in all categories. This site
was established in a thick juniper-pinyon woodland in 1997 which was chained and seeded in 1999.

Many sites in unit 18 displayed a decline in forb abundance in 2002. Average number of forb species sampled
per site was estimated at 18 in 1997, dropping to 12 in 2002. Sites which displayed the largest decline in forbs
also had high soil temperatures. Of the 16 sites read in 2002, seven studies had soil temperatures that averaged
over 60° F at a average depth of nearly one foot (11.7 inches). The average number of forb species sampled
on these sites with high soil temperatures, dropped from 20 in 1997 to 10 in 2002. These sites also supported
higher cover and nested frequencies of cheatgrass. Most of these sites maintained stable herbaceous trends due
to the fact that forbs provided a small portion of their herbaceous understories. Even though many sites
showed stable herbaceous trends, the herbaceous understories on many sites are poor and some are dominated
by poor value perennial grasses and weeds.

A trend summary of each study is listed below.

1137



SUMMARY

Category 1983 | 1990 | 1997 | 2002
18-3 soil est 4 4 3
Manning Canyon

browse est 2 4 2

herbaceous understory est 3 4 3

Category 1983 | 1989 [ 1997 | 2002
18-5 soil est 3 3 2
Big Dip Gulch

browse est 3 3 3

herbaceous understory est 4 1 4
18-6 soil est 4 3 3
South of Soldier
Canyon browse est 3 3 3

herbaceous understory est 5 2 3

Category 1990 | 1997 [ 2002
18-15 soil est 3 3
Upper Kessler

browse est NA NA

herbaceous understory est 3 3
18-20 soil est 3 3
Black Rock East

browse est 3 3

herbaceous understory est 3 3

Category 1983 | 1989 [ 1997 | 2002
18-23 soil est 3 4 3
South of Palmer Point

browse est 1 5 4

herbaceous understory est 4 3 3
18-24 soil est 4 4 3
Salt Mountain Stock
Pond browse est 2 3 3

herbaceous understory est 4 4 3

1 = down, 2 = slightly down, 3 = stable, 4 = slightly up, 5 = up, est = established,

susp = suspended, NR = not read, NA = not applicable, no trend
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Category 1983 | 1989 | 1997 | 2002
18-25 soil est 5 5 3
Below Chokecherry
Spring browse est 3 5 3

herbaceous understory est 4 3 3
18-26 soil est 2 NR 3
Salt Mountain

browse est 2 NR 5

herbaceous understory est 4 NR 2
18-27 soil est 3 4 3
South of Broons Canyon

browse est 3 4 4

herbaceous understory est 3 3 1
18-29 soil est 3 4 2
Deadman Canyon

browse est 4 3 3

herbaceous understory est 3 4 3
18-30 soil est 3 4 2
Hatch Ranch

browse est 3 3 4

herbaceous understory est 4 2 3
18-31 soil est 5
Carr Fork

browse est 4

herbaceous understory est 2
18-32 soil est 5
East Hickman Canyon

browse est 5

herbaceous understory est 5
18-34 soil est
Three O’ Clock

browse est

herbaceous understory est
18-35 soil est
Settlement Canyon
Reservoir browse est

herbaceous understory est

1 = down, 2 = slightly down, 3 = stable, 4 = slightly up, 5 = up, est = established,

susp = suspended, NR = not read, NA = not applicable, no trend
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Category 1983 | 1989 | 1997 | 2002
SUSPENDED SITES
18-4 soil est 4 3 susp
Silverado Canyon

browse est 2 4 susp

herbaceous understory est 2 3 susp
18-7 soil est 3 4 susp
Calumet Mine

browse est 2 5 susp

herbaceous understory est 4 4 susp
18-9 soil est 3 3 susp
Left Fork Settlement
Canyon browse est 3 3 susp

herbaceous understory est 5 5 susp
18-10 soil est 5 3 susp
Bates Canyon

browse est 1 4 susp

herbaceous understory est 5 4 susp

Category 1990 | 1997 | 2002
18-14 soil est 5 susp
Little Valley

browse est NA susp

herbaceous understory est 1 susp
18-19 soil est 4 susp
Black Rock West

browse est 3 susp

herbaceous understory est 2 susp
18-21 soil est 3 susp
Black Rock Canyon

browse est 3 susp

herbaceous understory est 1 susp
18-22 soil est 4 susp
Rodgers Canyon

browse est 1 susp

herbaceous understory est 1 susp

1 = down, 2 = slightly down, 3 = stable, 4 = slightly up, 5 = up, est = established,

susp = suspended, NR = not read, NA = not applicable, no trend
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Category 1983 | 1989 | 1997 | 2002
18-28 soil est 3 4 susp
Condie Meadows

browse est 3 4 susp

herbaceous understory est 3 2 susp

Category 1997 | 2002
18-33 soil est susp
Clover Creek

browse est susp

herbaceous understory est susp

1 = down, 2 = slightly down, 3 = stable, 4 = slightly up, 5 = up, est = established,
susp = suspended, NR = not read, NA = not applicable, no trend
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WILDLIFE MANAGEMENT UNIT 19 - WEST DESERT

Boundary Description

Tooele, Utah, Juab, and Millard counties - Boundary begins at the Utah-Nevada state line and 1-80
in Wendover; east on [-80 to the Dugway road at Rowley Junction; south on this road to the Pony
Express Road; east on this road to SR-36; north on SR-36 to SR-73; east on SR-73 to I-15; south on I-
15 to SR-132 at Nephi; west on SR-132 to US-6; southwest on US-6 to its junction with US-50 near
Delta; west on US-50 & 6 to the Utah-Nevada state line; north along this state line to [-80 at
Wendover.

Management Unit Description

Management unit 19 is subdivided into three smaller subunits, Deep Creek, Vernon, and Tintic. All trend
studies within these subunits were sampled in 2002. The Deep Creek subunit is numbered 19A, and all
studies within that unit are numbered accordingly. The Vernon and Tintic subunits are numbered as 19B, and
the trend studies within those boundaries are numbered accordingly.

Of the total land area within unit 19, the majority are categorized as either year-long or winter range. Winter,
year-long, and summer ranges respectively make up 61%, 23%, and 16% of the area. The vast majority of the
land within unit 19 is managed by the Bureau of Land Management.

As with nearly all of the management units within the state, the deer herds are managed to achieve a buck to
doe ratio of 15:100 with 30% of the bucks being 3-point or better. The management plan calls for a wintering
population of 11,200 deer. Elk are less abundant in this management unit compared to the other units within
the Central region administrative area. Most of the elk in this unit are found on the Deep Creek’s (subunit
19A).

Population and Habitat Management Strategies

The Vernon subunit is currently managed under the limited entry hunting status. Other portions of unit 19 are
open to general season hunting for deer. Limiting factors that may prevent management objectives being
reached include crop depredation, habitat, and predation by cougars. To minimize these limiting factors,
several habitat management strategies will be used. These are: 1) monitor the permanent range trend studies
throughout the unit; 2) maintain and/or enhance forage production through direct range improvements
throughout the unit; and 3) work with private and federal agencies to maintain and protect critical summer
ranges from future losses and degradation (Deer Herd Unit Management Plan 2001).
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| | BLM

| State of Utah
Dugway | Tribal Land

| Private Land

| Military

B Nat. wildlife Refuge

" Water Body

Nevada

Proving
/\/ County Boundary
/\/ Road
Water Course
(Ephemeral)
Grounds Transect Location

([
%  Suspended Site

s

‘ 19A-8 * |;!Juab Co.

D%

Goshute

Indian

Reserval‘iij}n
* 19A-5

Unit Location

Map Scale 1:467,660 (1 inch = 7.38 miles)




WILDLIFE MANAGEMENT UNIT - 19A - WEST DESERT, DESERT MOUNTAIN RANGES

Boundary Description

Tooele, Utah, Juab, and Millard counties - Boundary begins at the Utah-Nevada state line and 1-80
in Wendover; then east on [-80 to the Dugway road at Rowley Junction; south on this road to the Pony
Express Road; southwest on this road to the Dugway Valley Road; south on this road to Highway SR-
174; southeast on SR-174 to Highway US-6 to it’s conjunction with Highway US-50; west on US-50
& 6 to the Utah-Nevada state line; north along the Utah-Nevada state line to I-80 at Wendover and
beginning point.

Management Unit Description

With few exceptions, deer summer range on the Deep Creek Mountains is generally above 7,500 feet in
elevation. Quality summer range and water distribution are the limiting factors for this herd unit's deer
population. There is approximately 65,654 acres of winter range in the unit. A majority of the winter range
(72%) is located on BLM administered land. Very little winter range (4%) is presently in private ownership,
while 6% of the land is on the Goshute Indian Reservation. The Deep Creek mountains are surrounded by
winter range, from roughly 7,500 feet down to the more xeric zones of the valley floor. Forty-four percent of
the winter range is located on land administered by the State of Utah either as State Trust Lands or DWR
lands. The BLM administers 36% of the winter range, while 18% of the winter range is privately owned.
Some year-long range was identified, most of which (87%) is located on BLM lands.

Range Trend Studies

In 1983, six key areas were identified and sampled with trend studies. Two additional studies were added in
1989. All studies within the unit were reread in 1997. In 2002, several studies were suspended and two new
studies were established. Suspended studies included Sevy Canyon, Chokecherry Spring, Granite Creek, and
The Basin. Sevy Canyon, Granite Creek, and The Basin all lie within BLM wilderness study areas so the
transects at these locations were not read due to lack of access. The study at Chokecherry Spring was placed
on Indian lands and lies within Nevada. This site is not critical range for big game and was not read after
consultation with the biologist. Two new studies were established on the west side of the Deep Creek
Mountains in Rocky Canyon to monitor big game use on westerly aspects that border privately owned lands.
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Trend Study 19A-1-02

Study site name: Trail Gulch . Vegetation type: Stansbury Cliffrose .

Compass bearing: frequency baseline 180 degrees magnetic.

Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (59ft), line 4 (71ft). Rebar: none on site,
too rocky.

LOCATION DESCRIPTION

Beginning at Gold Hill, proceed northwesterly toward Gold Hill Pass and Tank Wash for 7.60 miles to a road
to the north. Turn right and proceed northerly for 2.45 miles to a dirt road to the southeast up Trail Gulch.
Proceed up Trail Gulch for 3.05 miles staying to the left (straight) at all intersections. Stop where the road
ends and two drainages come together. From the intersection of the streambeds, walk 93 paces easternly,
along the left drainage to a green steel "T" fencepost on the north side of the streambed. From the fencepost,
walk 65 paces north to the 0-foot baseline stake. The study is marked by green steel "T" fenceposts
approximately 12 to 18 inches in height. The 0-foot baseline stake has a red browse tag, number 3970,
attached.

N

)

19A-1-02
Trail Gulch

Gold Hill

Map Name: Ochre Mountain Diagrammatic Sketch

Township 7S , Range_18W , Section 9 GPS: NAD 27, UTM 128 4456887 N 255287 E

1145



DISCUSSION

Trail Gulch - Trend Study No. 19A-1

The Trail Gulch study monitors winter range on the north end of the Deep Creek Mountains. The site is dry,
rocky, and occupied by a sparse stand of Stansbury cliffrose in association with scattered Utah juniper.
Elevation is approximately 5,800 feet with a south aspect. Slope varies on the site from 30% to 40%. In
1983, forage utilization was reportedly intense, although relatively few deer pellet groups were observed. In
1989 and 1997, utilization by livestock and wildlife was noted as infrequent. A pellet group transect read on
site in 2002 estimated 22 deer days use/acre (55 ddu/ha), but there was no evidence of livestock use on the
site. Several broods of chukars were observed in the area in 1983.

The soil is very rocky and highly eroded. Rocks are angular shaped and uniformly dark grey in color.
Textural and chemical analysis indicates a clay soil with a neutral reaction (pH 7.1). The effective rooting
depth was estimated at 15 inches, with a soil temperature averaging 61°F at 17 inches in depth. Phosphorous
levels were measured at 7.7 ppm in the soil. Phosphorous levels less than 10 ppm may limit normal plant
growth and development. Bare ground has been low to moderately low in all years, while vegetation and litter
are moderately abundant on the site. Rock and pavement cover are very high being estimated from 44%-51%
in all readings. The erosion condition class was assessed as slight in 2002, with soil build-up noted around
the baseline posts.

The key browse species are Stansbury cliffrose, Nevada ephedra, and black sagebrush. Stansbury cliffrose
density was estimated at 340 plants/acre in 1997 and 380 plants/acre in 2002. The Stansbury cliffrose age
structure is indicative of a stable population with mostly mature plants and few young in 2002. Utilization of
cliffrose was moderate to heavy in 2002, but lighter in the previous readings. Decadence was moderately low
in 1997 and 2002 at less than 20%, a decline from 40% in 1989. Vigor has been generally good in all
readings, with 11% of the population displaying poor vigor in 2002. Even with drought in 2002, cliffrose had
an abundance of flowers and annual leaders, although the growth of annual leaders was low at less than two
inches. Nevada ephedra had an estimated density of 660 plants/acre in 2002, a decline from 820 plants/acre in
1997. The decline in density is due to the loss of most of the young age class in 2002. Decadence has been
moderately high in all years, except in 1997, when only 7% of the population was classified as decadent.
Vigor was normal in 1989 and 1997, but poor in 1983 and 2002. Use was heavy in 1983, light to moderate in
1989 and 1997, and moderate to heavy in 2002. The population of black sagebrush was estimated at 1,400
plants/acre in 2002. Use on black sagebrush has been moderate overall and vigor has been generally good.
Decadence has ranged from 11% in 1983 to 53% in 1989. Annual leaders averaged less than one inch of
growth on black sagebrush in 2002. Many plants were experiencing leaf drop due to the very dry conditions.

Other browse sampled on the site include shadscale, California brickellia, broom snakeweed, low rabbitbrush,
and littleleaf horsebrush. Broom snakeweed was the most abundant shrub on the site in 1983 and 1989, but
declined considerably in 1997 and 2002. Single-leaf pinyon and Utah juniper are scattered throughout the site
as well. Point-center quarter data estimated14 pinyon/acre and 53 juniper/acre in 1997.

The dominant grass on the site is cheatgrass. It provided 64% of the grass cover in 1997 and 52% in 2002.
Cheatgrass nested frequency significantly decreased in 2002 with drought as most plants were very small. It
is not uniformly distributed throughout the site, rather it occurs in dense patches. Bluebunch wheatgrass is the
most abundant perennial grass. It maintained a stable frequency in 1997 and 2002. Bluebunch wheatgrass
had good stature and vigor for the most part in 2002, although a few plants were starting to yellow because of
the dry conditions. Other less abundant grasses that have been sampled on the site include galleta, Indian
ricegrass, Sandberg bluegrass, bottlebrush squirreltail, and sand dropseed. The forb component, including
annual species, is basically non-existent. Longleaf phlox is the most abundant species but was sampled in
only a handful of quadrats in all years.
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1983 APPARENT TREND ASSESSMENT

This is a very dry site with minimal ground cover. Soil erosion is ongoing and of considerable magnitude.
High intensity storms are capable of moving large amounts of soil downslope. Soil trend appears to be
declining. Vegetation condition is fair to poor, but trend appears essentially stable. Productivity on the site is
limited by low precipitation and shallow soils. Although browse utilization is intense, there is not an obvious
negative effect on any species, except Nevada ephedra, which may be declining.

1989 TREND ASSESSMENT

Trend for soil is stable. Soil erosion is ongoing and unavoidable, though not severe due to the limited
precipitation. Bare ground slightly declined in 1989. The browse trend is stable. The key species, black
sagebrush, Stansbury cliffrose, and Nevada ephedra, show slight increases in density. However, they also
have increased in percent decadence due to drought conditions. Trend for the herbaceous understory is stable.
The sum of nested frequency for perennials has slightly increased since 1983, although herbaceous plants
remain limited.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)

1997 TREND ASSESSMENT

Erosion is present but not accelerated. Percent bare ground again declined from 1989 levels. Rock and
pavement cover remain very high. Although this may protect the soil in some areas, rock and pavement can
also accelerate runoff in other areas. Soil trend is stable. Stansbury cliffrose density appears stable with
slight increases in black sagebrush and Nevada ephedra densities. Utilization is lower than reported in past
years which coincides with the lack of pellet groups encountered. The broom snakeweed density has greatly
declined, likely due to the drought conditions. Browse trend is stable for the key browse species. The
perennial herbaceous understory has changed very little since 1989. Bluebunch wheatgrass sum of nested
frequency has significantly increased while galleta grass sum of nested frequency has significantly decreased.
Cheatgrass is the dominant grass at this time and will always be a part of this community. Herbaceous
understory trend is stable.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)
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2002 TREND ASSESSMENT

Trend for soil is slightly down. Vegetation and litter cover declined, while bare ground increased. These
changes in soil surface conditions are drought induced and should reverse as precipitation patterns return to
normal. Slight erosion is occurring as determined by the erosion condition classification. Trend for browse is
stable, but the key species are showing obvious negative signs of drought, specifically minimal annual leader
growth and increased decadence. Black sagebrush has increased in density since 1997, but also shows
increased use and decadency. Cliffrose shows stability in density and percent decadence, but did display
increased utilization. Nevada ephedra, while not the most important browse, does have additive value. The
ephedra population shows increases in utilization, poor vigor, and decadence. The herbaceous understory has
a stable trend. Herbaceous species remain limited, especially forbs. Bluebunch wheatgrass is the only
moderately abundant perennial, but has slightly declined in nested frequency. However, the decline was not
statistically significant. Cheatgrass significantly declined in nested frequency in 2002 with continued
drought.

TREND ASSESSMENT

soil - slightly down (2)

browse - stable (3) but showing negative effects of drought
herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 19A, Study no: 1

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

c '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron spicatum 43 A7 971 82 20 24 36 391 3.09] 433
G| Bromus tectorum (a) - -1 248 ,196 - - 80 651 7.17] 5.39
G| Hilaria jamesii 37 33 13 ") 17 13 6 4 .36 .09
G| Oryzopsis hymenoides 5 6 6 1 3 3 3 1 21 15
G| Poa secunda 3 14 15 19 3 7 7 10 40 .29
Gl Sitanion hystrix - - 6 7 - - 2 4 .03 .07
G| Sporobolus cryptandrus - 520 o 4 - 8 - 1 - .00
Total for Annual Grasses 0 0] 248 196 0 0 80 65| 7.171 5.39
Total for Perennial Grasses 881 120 137] 118 43 55 54 59 4.11] 4.95
Total for Grasses 88| 120 385 314 43 55| 134] 124] 11.29] 10.35
F | Astragalus utahensis - - 3 - - - 1 - .00 -
F|Cirsium neomexicanum O 19 ol ol 3 11 1 1 .00 .00
F|Descurainia pinnata (a) - - - 4 - - - 2 - .01
F|Draba spp. (a) - - - 1 - - - 1 - .00
F|Erodium cicutarium (a) - - - 3 - - - 1 - .00
F|Lappula occidentalis (a) - - - 1 - - - 1 - .00
F|Lomatium spp. - - 1 3 - - 1 1 .00 .00
F|Lygodesmia grandiflora 3 - - - 1 - - - - -
F |Machaeranthera spp 1 - - - 1 - - - - -
F|Phlox longifolia - 3 10 6 - 2 4 3 .04 .01
F|Sphaeralcea coccinea 2 10 - 3 2 4 - 1 - .00
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02

F | Streptanthus cordatus - - - 2 - - - 1 - .00
F|Unknown forb-perennial - - 8 - - - 3 - .06 -
F|Zigadenus paniculatus - - - 4 - - - 2 - .01
Total for Annual Forbs 0 0 0 9 0 0 0 5 0] 0.02
Total for Perennial Forbs 12 32 23 19 7 17 10 9] 0.12( 0.04
Total for Forbs 12 32 23 28 7 17 10 14] 0.12] 0.06

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --

Herd unit 19A, Study no: 1

T|Species Strip Average

y Frequency |Cover %

p

¢ 97 '02 '97 '02

B| Artemisia nova 21 25| 5.401 3.59

B| Atriplex confertifolia 5 .53 .03

B|Brickellia californica 5 2 .03 -

B| Chrysothamnus viscidiflorus 10 15 38
stenophyllus

B|Cowania mexicana 15 15| 2.54] 4.02
stansburiana

B| Echinocereus spp. 0 | - -

B| Ephedra nevadensis 12 171 1.78 .97

B|Gutierrezia sarothrae 19 7 .60 .00

B|Juniperus osteosperma 8 5] 11.46( 10.00

B|Opuntia spp. 2 3 - .00

B|Pinus monophylla 1 3 - 15

B|Tetradymia glabrata 12 41 1.09 -

Total for Browse 110 90| 23.60] 19.16
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CANOPY COVER -- LINE INTERCEPT

Herd unit 19A, Study no: 1

Species Percent
Cover
97 02

Artemisia nova -1 4.17
Brickellia californica -l .08
Chrysothamnus viscidiflorus -l .67
stenophyllus

Cowania mexicana -l 7.42
stansburiana

Ephedra viridis -1 2.25
Juniperus osteosperma 15] 13.08
Pinus monophylla -] 2.08
Tetradymia glabrata - .08

Key Browse Annual Leader Growth

Herd unit 19A |, Study no: 1

Species

Average leader
growth (in)

'02
Artemisia nova 0.9
Cowania mexicana stansburiana 1.8
Point-Quarter Tree Data
Herd unit 19A |, Study no: 1
Species Trees per Average
Acre diameter (in)
'97 '97
Juniperus osteosperma 53 8.7
Pinus monophylla 14 4.1
BASIC COVER --
Herd unit 19A, Study no: 1
Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 295 248 25 4.00| 35.30] 28.60
Rock 324 319 27.00( 30.00f 27.53] 32.42
Pavement 285 312 20.25| 21.50( 16.47] 18.55
Litter 361 335 39.50] 33.50| 30.37| 27.46
Cryptogams 111 89 25 1.50 .66 2.11
Bare Ground 140 237 12.75 9.50 3.34] 13.38
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SOIL ANALYSIS DATA --
Herd Unit 19A, Study no: 1, Trail Gulch

Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
8.9 64.4 7.1 38.0 324 29.6 2.4 7.7 76.8 0.7
(12.6)
Stoniness Index
Trail Guich, Study # 19A - 01
<1
E 11-20
o
£ 2130
[0
a
= 31-40
f;) 41-50
fa
>5.1
[ [
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 19A, Study no: 1
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
97  '02 102 102
Rabbit 8 9 - -
Deer - 2 287 22 (55)
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BROWSE CHARACTERISTICS --
Herd unit 19A, Study no: 1

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Artemisia nova
S|83 - - - - - - - - - - 0 0
89 1 - - - - - - - 1 - 33 1
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
Y| 83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - 20 1
02 1 - - - - - - - 1 - 20 1
M83 - 6 2 - - - - - 8 - 266 13 25 8
89 3 2 - 2 - - - - 7 - 233 12 29 7
97 25 8 - - - - - - 33 - 660 13 29 33
02 17 26 6 - - - - - 49 - 980 10 21 49
D|83 - - 1 - - - - - - - 33 1
89 - 6 - 2 - - - - 8 - 266 8
97 8 - - - - - - - 5 - 160 8
02 7 10 3 - - - - - 16 - 400 20
X|83 - - - - - - - - - - 0 0
89 - - - - e - - - 0 0
97 - - - - - - - - - - 140 7
02 - - - - - - - - - - 140 7
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 67% 33% 11% +40%
'89 53% 00% 00% +41%
'97 19% 00% 07% +40%
'02 51% 13% 06%
Total Plants/Acre (excluding Dead & Seedlings) '83 299 Dec: 11%
'89 499 53%
'97 840 19%
'02 1400 29%
Artemisia tridentata vaseyana
Y| 83 1 - - - - - - - - - 33 1
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 0 0
02 - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 100%
'89 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 33 Dec: -
'89 0 -
'97 0 -
'02 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Atriplex confertifolia
S|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - 20 1
02 - - - - e - - - 0 0
M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 4 - - - - - - - 4 - 80 8 11 4
02 1 - - - - - - - 1 - 20 6 12 1
D|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 2 - - - - - - - 2 - 40 2
02 2 - - - - - - - 1 - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% -50%
'02 00% 00% 33%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 0 0%
'97 120 33%
'02 60 67%
Brickellia californica
S|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 3 - - - - - - - 3 - - 60 3
02 - - - - - - - - - - - 0 0
Y| 83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - - 20 1
02 - - - - - - - - - - - 0 0
M83 - - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - - 0 - - 0
97 7 - - - - - - - 7 - - 140 12 14 7
02 2 - - - - - - - 2 - - 40 10 15 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 00% -75%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: -
'89 0 -
'97 160 -
'02 40 -
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
M83 4 - - - - - - - 3 1 133 8 10 4
89 2 - - - - - - - 2 - 66 4 6 2
97 9 - - - - - - - 9 - 180 10 16 9
02 4 - - - - - - - 4 - 80 11 24 4
D|83 - - - - - - - - - - 0 0
89 3 - - - - - - - 3 - 100 3
97 1 - - 1 - - - - 1 - 40 2
02 1 - - - - - - - 1 - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% +20%
'89 00% 00% 00% +25%
'97 00% 00% 09% -55%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 133 Dec: 0%
'89 166 60%
'97 220 18%
'02 100 20%
Cowania mexicana stansburiana
S|83 - - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - - 20 1
02 - - - - - - - - - - - 0 0
Y| 83 1 - - - - - - - 1 - - 33 1
89 5 - - - - - - - 5 - - 166 5
97 1 2 - - - - - - 3 - - 60 3
02 1 - - - - - - - 1 - - 20 1
M83 2 2 1 - - - - - 5 - - 166 44 67 5
89 - - - 1 - - - - 1 - - 33 55 71 1
97 11 - - - - - 11 - - 220 38 60 11
02 2 4 3 - 3 3 - - 15 - - 300 44 63 15
D|83 - - - - - - - - - - - 0 0
89 2 1 - 1 - - - - 4 - - 133 4
97 3 - - - - - - - 2 - - 60 3
02 1 1 - - - 1 - - 1 - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 33% 17% 00% +40%
'89 10% 00% 00% +2%
'97 12% 00% 06% +11%
'02 42% 37% 11%
Total Plants/Acre (excluding Dead & Seedlings) '83 199 Dec: 0%
'89 332 40%
'97 340 18%
'02 380 16%
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total

GIR Per Acre |(inches)

E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr

Echinocactus spp.

Y| 83 - - - - - - - - - - - 0 0
89 1 - - - - - - - 1 - - 33 1
97 - - - - - - - - - - - 0 0
02 - - - - - - - - - - - 0 0

M83 1 - - - - - - - 1 - - 33 3 5 1
89 - - - - - - - - - - - 0 - - 0
97 - - - - - - - - - - - 0 - - 0
02 1 - - - - - - - 1 - - 20 4 5 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 00% 00% +0%
'89 00% 00% 00%
'97 00% 00% 00%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 33 Dec: -
'89 33 -
'97 0 -
'02 20 -

Ephedra nevadensis

Y| 83 - - - - - - - - - - - 0 0
89 5 - - - - - - - 5 - - 166 5
97 8 - - - - - - - 8 - - 160 8
02 1 - - - - - - - 1 - - 20 1

M83 - - 6 - - - - - - - 6 200 18 33 6
89 - 2 - - 2 - - - 4 - - 133 15 24 4
97 16 13 - 1 - - - - 30 - - 600 20 29 30
02 6 4 2 - - 6 - - 12 - 6 360 18 32 18

D|83 - - 3 - - - - - - - 3 100 3
89 1 4 - 1 1 - - - 7 - - 233 7
97 2 1 - - - - - - 3 - - 60 3
02 4 5 3 - - 2 - - 5 - - 280 14

X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - - 0 0
97 - - - - - - - - - - - 20 1
02 - - - - - - - - - - - 80 4

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 100% 100% +44%
'89 56% 00% 00% +35%
'97 34% 00% 00% -20%
'02 27% 39% 45%
Total Plants/Acre (excluding Dead & Seedlings) '83 300 Dec: 33%
'89 532 44%
'97 820 7%
'02 660 42%
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Gutierrezia sarothrae
S|83 - - - - - - - - - - 0 0
89 5 - - - - - - - 5 - 166 5
97 1 - - - - - - - 1 - 20 1
02 - - - - - - - - - - 0 0
Y| 83 6 - - - - - - - 6 - 200 6
89 9 - - - - - - - 9 - 300 9
97 2 - - - - - - - 2 - 40 2
02 - - - - - - - - - - 0 0
M83 70 - - - - - - - 70 - 2333 8 8 70
89 45 - - 2 - - - - 47 - 1566 5 7 47
97 30 - - - - - - - 30 - 600 7 12 30
02 2 - - - - - - - 2 - 40 8 12 2
D|83 - - - - - - - - - - 0 0
89 25 - - - - - - - 25 - 833 25
97 - - - - - - - - - - 0 0
02 7 - - - - - - - 1 - 140 7
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 20 1
02 - - - - - - - - - - 100 5
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 00% 00% 00% + 6%
'89 00% 00% 00% -76%
'97 00% 00% 00% -72%
'02 00% 00% 67%
Total Plants/Acre (excluding Dead & Seedlings) '83 2533 Dec: 0%
'89 2699 31%
'97 640 0%
'02 180 78%
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total

GIR Per Acre |(inches)

E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.

Juniperus osteosperma

Y| 83 - - - - - - - - - - - - - 0 0
89 2 - - - - - - - - 2 - - - 66 2
97 2 - - - - - - - - 2 - - - 40 2
02 - - - - - - - - - - - - - 0 0

M83 - - - - - - - - - - - - - 0 - - 0
89 1 - - - - - - - - 1 - - - 33 118 197 1
97 3 - - 2 - - - - - 5 - - - 100 - - 5
02 2 - - - - - - 3 - 5 - - - 100 - - 5

D|83 - - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - - 0 0
97 1 - - - - - - - - 1 - - - 20 1
02 - - - - - - - - - - - - - 0 0

X|83 - - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - - 0 0
02 - - - - - - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'83 00% 00% 00%
'89 00% 00% 00% +38%
'97 00% 00% 00% -38%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 99 0%
'97 160 13%
'02 100 0%

Opuntia spp.

Y| 83 - - - - - - - - - - - - - 0 0
89 1 - - - - - - - - 1 - - - 33 1
97 - - - - - - - - - - - - - 0 0
02 - - - - - - - - - - - - - 0 0

M83 1 - - - - - - - - - - 1 - 33 4 18 1
89 - - - - - - - - - - - - - 0 - - 0
97 2 - - - - - - - - 2 - - - 40 7 13 2
02 2 - - 2 - - - - - 4 - - - 80 4 12 4

D|83 - - - - - - - - - - - - - 0 0
89 1 - - - - - - - - - - 1 - 33 1
97 - - - - - - - - - - - - - 0 0
02 - - - - - - - - - - - - - 0 0

% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change

'83 00% 00% 100% +50%
'89 00% 00% 50% -39%
'97 00% 00% 00% +50%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 33 Dec: 0%
'89 66 50%
'97 40 0%
'02 80 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 3 Ht. Cr.
Pinus monophylla
S|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 0 0
02 1 - - - - - - - 1 - 20 1
Y| 83 1 - - - - - - - 1 - 33 1
89 1 - - 1 - - - - 2 - 66 2
97 - - - - - - - - - - 0 0
02 2 - - - - - - - 2 - 40 2
M83 - - - - - - - - - - 0 - - 0
89 - - - - - - - - - - 0 - - 0
97 1 - - - - - - - 1 - 20 - - 1
02 1 - - - - - - - 1 - 20 - - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% +50%
'89 00% 00% 00% -70%
'97 00% 00% 00% +67%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 33 Dec: -
'89 66 -
'97 20 -
'02 60 -
Tetradymia glabrata
Y| 83 - - - - - - - - - - 0 0
89 2 - - - - - - - 2 - 66 2
97 1 - - - - - - - 1 - 20 1
02 - - - - - - - - - - 0 0
M83 2 - - - - - - - 2 - 66 26 38 2
89 - - - - - - - - - - 0 - - 0
97 8 - - 1 - - - - 9 - 180 23 21 9
02 - - - - - - - - 0 22 14 0
D|83 - - - - - - - - - - 0 0
89 3 - - 1 - - - - 2 2 133 4
97 7 - - - - - - - 5 - 140 7
02 6 - - - - - - - - 1 120 6
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 80 4
02 - - - - - - - - - - 220 11
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% +67%
'89 00% 00% 33% +41%
'97 00% 00% 12% -65%
'02 00% 00% 100%
Total Plants/Acre (excluding Dead & Seedlings) '83 66 Dec: 0%
'89 199 67%
'97 340 41%
'02 120 100%
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Trend Study 19A-2-02

Study site name: Ochre Mountain . Vegetation type: Big Sagebrush-Grass .

Compass bearing: frequency baseline 249 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (344t), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

From Gold Hill, proceed southwest toward Pony Express Road. From the intersection at Pony Express Rd,
continue on main road (east) towards Ibapah for another 2.85 miles to an intersection going north (right).

Take the road going north for 1.91 miles to a road going east (right). Turn right and go 1.75 miles to a small
box canyon. Stop and walk 62 paces at an azimuth of 91 degrees true to a green steel “T" fencepost with a red
browse tag, number 3931, attached. This marks the 0-foot stake of the baseline. The study is marked by
green steel "T" fenceposts approximately 12 to 18 inches in height.
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DISCUSSION

Ochre Mountain - Trend Study No. 19A-2

The Ochre Mountain study samples deer winter range on the west side of Ochre Mountain. Elevation is
approximately 6,200 feet on a 15-20% west facing alluvial swale. The site samples a basin big sagebrush-
grass community. The area is surrounded by steep, rocky pinyon-juniper hillsides which contain some
Stansbury cliffrose. This transect is in the Ochre Mountain BLM grazing allotment, permitted for cattle use in
winter and spring. In 1983, deer use appeared light, however there was considerable evidence of wild horses
within the area. No livestock sign was evident on the study site in 1989 and big game use was reported light
to moderate. In 1997, there was little evidence of animal use, with only a few fresh deer pellet groups noted.
A pellet group transect read on site in 2002 estimated 44 deer days use/acre (107 ddu/ha), 15 elk days use/acre
(36 edu/ha), and 4 cow days use/acre (9 cdu/ha). There was also sign of wild horses on the site in 2002. The
deer and elk pellets sampled in 2002 appeared to be primarily from late winter and spring. There were several
rub trees on the site that had been severely damaged by big game.

Soil is alluvial with an effective rooting depth of 15 inches. The soil type is Shontz Rexmont, a very gravelly
soil highly susceptible to water erosion. Textural and chemical analysis indicates soils to be a loam with a
neutral pH (7.1). Average soil temperature was 61°F at 17 inches in depth in 1997. Phosphorous levels in the
soil profile measured 7.6 ppm, which may be limiting as 10 ppm is considered minimal for normal plant
growth and development. Past soil erosion is evident by exposed rock, erosion pavement, and the presence of
pedestalled plants. Vegetation and litter cover are currently abundant and effectively minimize erosion on the
site. The erosion condition class index was determined as stable in 2002.

Browse composition consists almost entirely of basin big sagebrush. These plants are large averaging 3 feet
in height by 4 feet in width. Density was estimated at 2,720 plants/acre in 1997, decreasing to 1,820
plants/acre in 2002. These estimates are much higher than the initial estimate of about 1,300 plants/acre. The
difference can be attributed to the increased sample size used in 1997 which more accurately represents the
area. The basin big sagebrush population has consisted almost entirely of mature and decadent plants in all
years. Percent decadency has been moderate to high in all years, especially during the 1989 (70%) and 2002
(51%) readings which occurred during drought periods. In 1997 and 2002, the proportion of the decadent age
class classified as dying was high at over 50%. Recruitment has been low with no young sampled in 2002.
The population has had depressed vigor in each reading, with the highest levels of poor vigor being reported
during the drought years of 1989 (55%) and 2002 (26%). With the number of dead plants increasing and low
reproduction and recruitment, this population appears to be self-thinning with drought conditions. Use was
moderate in 1983 and 1989, while mostly light to moderate in 1997 and 2002. Many of the sagebrush plants
showed insect damage in 2002. Annual leader growth averaged only 1.7 inches. Other shrubs scattered
throughout the area include narrowleaf low rabbitbrush, black sagebrush, ephedra, Stansbury cliffrose, and
broom snakeweed.

In 1997, grass cover was dominated by a thick and nearly uniform cover of cheatgrass. This annual grass
constitutes a definite fire hazard due to it’s abundance and distribution in the area. Cheatgrass poses a severe
threat to basin big sagebrush as it is not tolerant of fire and would be eliminated from the site if a burn
occurred. Cheatgrass did significantly decrease in nested frequency in 2002 with drought, but was still
sampled in almost all of the quadrats. It was noted in 1989 that there was a noticeable lack of cheatgrass
relative to 1983 when comparing photographs. Bluebunch wheatgrass was tall and vigorous and provided the
most cover of any grass in 2002. Bluebunch declined in nested frequency in 2002, although the decrease was
not significant. Sandberg bluegrass is also moderately abundant being sampled in nearly half of the quadrats
during all readings. Sum of nested frequency for all perennial grasses declined in 2002, although perennial
grass cover slightly increased overall.
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With one exception, forbs occur infrequently. Peavine (Lathyrus brachycalyx) is moderately abundant with a
similar nested frequency values from 1989 through 2002. It provided 95% and 84% of the forb cover in 1997
and 2002 respectively. Other forbs sampled include pale agoseris, longleaf phlox, low fleabane, rockcress,
desert Indian paintbrush, and tumble mustard. Perennial forbs showed an increased sum of nested frequency
value in 2002 which was surprising due to drought conditions. Forbs often show large declines in frequency
during dry periods.

1983 APPARENT TREND ASSESSMENT

This site suffers from poor plant diversity and an overabundance of cheatgrass. The basin big sagebrush stand
appears healthy, but constitutes a near monoculture. Herbaceous forage is very minimal. However, in spite of
vegetation composition, vegetative trend appears stable. No signs of imminent vegetative change are
apparent. Soil trend appears stable to slightly declining. Soils are poorly developed and have little organic
content. Soils are also subject to light to moderate sheet and gully erosion.

1989 TREND ASSESSMENT

The soil trend is stable though soils are poorly developed and rocky. The browse trend is slightly downward
for basin big sagebrush. Density is stable, but the population shows drastic increases in decadence and poor
vigor. One positive factor is that 10% of the population is made up of young plants. The herbaceous
understory trend is stable. Sum of nested frequency for perennial grasses slightly decreased, but that of
perennial forbs increased with significant increases in peavine and longleaf phlox.

TREND ASSESSMENT

soil - stable (3)

browse - slightly downward (2)
herbaceous understory - stable (3)

1997 TREND ASSESSMENT

Although past erosion is evident, it is currently minimal due to abundant vegetation and litter cover.
However, most of the vegetation cover is contributed by cheatgrass. Cheatgrass will slow erosion for a period
of time, but for long term soil protection, perennial species are necessary. Soil trend is stable. The basin big
sagebrush stand is a mature, decadent stand with little recruitment presently occurring. Fifty-six percent of
the decadent plants were classified as dying and there is a dead to live ratio of 1:2.5. The age structure is
fluctuating between mostly mature and decadent plants. The population will likely decline in the future with
continued competition for spring moisture with cheatgrass. A thinning of the population may in fact allow a
healthier remaining population. Even with decreased decadence and poor vigor, the browse trend is slightly
down as many plants could be lost from the population. The herbaceous trend is slightly upward. The
significant increase in bluebunch wheatgrass nested frequency is a step in the right direction. This site
exhibits low diversity, so a significant increase in any perennial species will aid in soil stabilization.
Cheatgrass is currently very thick, constituting a fire hazard which could ultimately eliminate the basin big
sagebrush population. Forbs, with the exception of peavine, are rare.

TREND ASSESSMENT

soil - stable (3)

browse - slightly down (2)

herbaceous understory - slightly upward (4)
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2002 TREND ASSESSMENT

Trend for soil is stable. Bare soil remains low, while vegetation and litter cover are abundant. Cover from
perennial grasses and forbs increased in 2002 even with drought. Trend for browse is down. Density of basin
big sagebrush declined, whereas decadence and poor vigor increased. The proportion of the decadent plants
classified as dying remains high at over 50%, indicating further losses in density could occur in the future. No
young plants were sampled in 2002. A high proportion of the population showed insect damage of some kind.
With drought conditions and a lot of cheatgrass in the understory, sagebrush is very depressed at the present
time. Trend for the herbaceous understory is stable. Sum of nested frequency for perennial grasses declined,
but that of perennial forbs increased. Cheatgrass also significantly decreased in nested frequency with the
existing drought conditions.

TREND ASSESSMENT

soil - stable (3)

browse - down (1)

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 19A, Study no: 2

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

c '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron cristatum - - 4 - - - 2 - .18 -
G| Agropyron spicatum 119 1171 189 159 51 45 69 63| 7.63] 11.31
G| Bromus tectorum (a) - -1 329 ,270 - - 96 87] 10.92 7.61
Gl Poa fendleriana 371 14 o b3 14 6 - 1 - .00
Gl Poa secunda o153 ,138] 121 98 56 54 43 43 1.63 91
Total for Annual Grasses 0 0] 329 270 0 0 96 87| 1092 7.61
Total for Perennial Grasses 3091 269 314] 260 121 105] 114 107 9.44] 12.23
Total for Grasses 309] 269| 643 530 121] 105| 210 194 20.36] 19.85
F| Agoseris glauca o o = W19 - - - 8 - .14
F| Arabis spp. - 6 5 1 - 2 2 1 .01 .00
F|Castilleja chromosa - 2 1 - - 1 1 - .03 -
F| Cirsium spp. - - - - - - - - .03 -
F|Crepis acuminata - - 3 2 - - 1 2 .03 .01
F|Delphinium nuttallianum - - - 3 - - - 1 - .00
F|Descurainia pinnata (a) - - 7 4 - - 4 2 .02 .03
F|Erigeron pumilus - 8 3 - - 4 1 - .00 -
F|Hackelia patens - - 2 - - - 1 - .00 -
F|Lathyrus brachycalyx 1451 193] 182 196 56 66 70 76| 5.74] 8.05
F|Lappula occidentalis (a) - - R Y - - - 19 - .79
F|Lactuca serriola - - - 4 - - - 2 - .03
F|Lomatium spp. - - - 3 - - - 1 - .00
F|Machaeranthera canescens - 1 1 - - 1 1 - .03 -
F|Oenothera spp. - 8 - - - 4 - - - -
F|Phlox longifolia Al 250 L13] .28 2 12 8 14 .06 14
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02

F | Sisymbrium altissimum (a) - - 12 14 - - 7 6 .08 35
F | Unknown forb-perennial 3 - - - 1 - - - - -
Total for Annual Forbs 0 0 19 59 0 0 11 27( 0.101 1.17
Total for Perennial Forbs 152] 243 210 256 59 90 851 105 5.96] 8.40
Total for Forbs 152] 243] 229 315 59 90 96| 132] 6.06] 9.57

Values with different subscript letters are significantly different at alpha = 0.10

BROWSE TRENDS --
Herd unit 19A, Study no: 2

T|Species Strip Average

y Frequency |Cover %

P

© '97 '02 '97 '02
B| Artemisia nova 5 6 33 .36
B| Artemisia tridentata tridentata 64 501 16.40] 16.31
B| Chrysothamnus viscidiflorus 18 14 .30 71

stenophyllus

Total for Browse 87 701 17.04] 17.38
CANOPY COVER -- LINE INTERCEPT
Herd unit 19A, Study no: 2

Species Percent

Cover
'97 '02

Artemisia nova -1 .33

Artemisia tridentata tridentata -1 13.25

Chrysothamnus viscidiflorus -1 33

stenophyllus

Herd unit 19A |, Study no: 2

Key Browse Annual Leader Growth

Species

Average leader
growth (in)

'02

Artemisia tridentata tridentata

1.7
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BASIC COVER --
Herd unit 19A, Study no: 2

Cover Type Nested Average Cover %
Frequency
'97 '02 '83 '89 '97 '02
Vegetation 376 338 2.00| 12.00 39.64| 45.36
Rock 179 189 6.75] 11.50 5.11 8.21
Pavement 226 247 14.50] 11.00 8301 12.71
Litter 394 382 69.75] 62.00| 53.55( 49.91
Cryptogams 75 70 1.75 1.25 1.38 1.75
Bare Ground 115 129 5.25 2.25 2.58] 492
SOIL ANALYSIS DATA --
Herd Unit 19A, Study no: 2, Ochre Mountain
Effective Temp °F pH Y%sand Yosilt %clay | %0M [ PPMP | PPM K dS/m
rooting depth (in) (depth)
15.2 61.0 7.1 50.0 324 17.6 34 7.6 150.4 1.0
(16.5)
Stoniness Index
Ochre Mountain, Study # 19A - 02
<1
@
& 11-20
[0}
£ 2130
3]
a
c 3.1-40
£
541-50
a
>5.1
(; 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 19A, Study no: 2
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
97 02 102 102
Rabbit 1 2 - -
Horse 1 1 78 N/A
Elk - 5 191 15 (36)
Deer 5 18 566 44 (107)
Cattle 5 3 44 309
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BROWSE CHARACTERISTICS --

Herd unit 19A, Study no: 2

AlY |Form Class (No. of Plants) Vigor Class Plants  |Average Total
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 Ht. Cr.
Artemisia nova
M83 - - - - - - - - - 0 - - 0
89 - - - - - - - - - 0 - - 0
97 9 - - - - - 9 - 180 9 17 9
02 - 5 2 - - - - 1 6 140 14 23 7
D|83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 2 - - - - - - - - 40 2
02 4 2 - - - - - - 6 120 6
X|83 - - - - - - - - - 0 0
89 - - - - - - - - - 0 0
97 - - - - - - - - - 40 2
02 - - - - - - - - - 220 11
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00%
'89 00% 00% 00%
'97 00% 00% 18% +15%
'02 54% 15% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 0 Dec: 0%
'89 0 0%
'97 220 18%
'02 260 46%
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata tridentata
S|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 1 - - - - - - - 1 - - - 20 1
02 - - - - - - - - - - - - 0 0
Y| 83 - - - - - - - - - - - - 0 0
89 2 - - - - - - - - 1 1 - 133 2
97 3 - - 5 - - - - 8 - - - 160 8
02 - - - - - - - - - - - - 0 0
M83 10 4 - - - - - - 14 - - - 933 43 45 14
89 2 1 1 - - - - - 3 1 - - 266 35 39 4
97 68 12 2 1 - - - - 79 4 - - 1660 34 47 83
02 35 4 6 - - - - - 17 28 - - 900 36 46 45
D|83 - 5 1 - - - - - 2 2 2 - 400 6
89 5 9 - - - - - - 4 - 8 2 933 14
97 33 8 3 1 - - - - 20 - - 25 900 45
02 31 9 4 - 1 1 - - 2 20 - 24 920 46
X|83 - - - - - - - - - - - - 0 0
89 - - - - - - - - - - - - 0 0
97 - - - - - - - - - - - - 1060 53
02 - - - - - - - - - - - - 1580 79
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'83 45% 05% 10% - 0%
'89 50% 05% 55% +51%
'97 15% 04% 18% -33%
'02 15% 12% 26%
Total Plants/Acre (excluding Dead & Seedlings) '83 1333 Dec: 30%
'89 1332 70%
'97 2720 33%
'02 1820 51%
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
M83 6 - - - - - - - 6 - 400 19 20 6
89 - - - - - - - - - 0 - - 0
97 16 - - 5 - - - - 21 - 420 18 24 21
02 16 - - - - - - - 16 - 320 15 23 16
D|83 - - - - - - - - - - 0 0
89 2 - - - - - - - 1 - 133 2
97 2 - - - - - - - - - 40 2
02 1 - - - - - - - 1 - 20 1
X|83 - - - - - - - - - - 0 0
89 - - - - - - - - - - 0 0
97 - - - - - - - - - - 40 2
02 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'83 00% 00% 00% -67%
'89 00% 00% 50% +71%
'97 00% 00% 09% -26%
'02 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '83 400 Dec: 0%
'89 133 100%
'97 460 9%
'02 340 6%
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Trend Study 19A-4-02

Study site name: Durse Canyon . Vegetation type: Stansbury Cliffrose .

Compass bearing: frequency baseline 173 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (344t), line 3 (71ft), line 4 (591t).

LOCATION DESCRIPTION

From the intersection of the Pony Express Road to Gold Hill, and the oiled road to Ibapah and Goshute,
proceed southwest towards Goshute for 6.2 miles to a dirt road to the east. Turn left and proceed southeast
for 4.55 miles, crossing numerous forks and side roads (keep going southeast and across Durse Canyon).
After 4.55 miles, turn right and go 0.15 miles to another fork. Continue 0.2 miles farther to a red steel "T"
fencepost on the left (east) side of the road. From the fencepost, the 0-foot baseline stake is located 100 feet
away at an azimuth of 63 degrees true. The study is marked by green steel "T" fenceposts approximately 12 to
18 inches in height. A red browse tag, #3971 is attached to the 0-foot baseline stake.

N

!

19A-4-02
Durse Canyon

Fence

100 feet
@63°

x
Witness post

Map Name: Goshute Diagrammatic Sketch

Township_10S , Range 19W , Section 24 GPS: NAD 27, UTM 128 4424939 N 249197 E
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DISCUSSION

Durse Canyon - Trend Study No. 19A-4

This study is located on BLM administered land near the mouth of Durse Canyon at an elevation of 6,500
feet. The area is on a gentle (5%), west facing bench occupied by a sparse juniper-pinyon community which
contains strong elements of Stansbury cliffrose, mountain big sagebrush, and black sagebrush. It has the
appearance of an ecotone between the mature pinyon-juniper type at higher elevations and the more open
sagebrush areas to the west. The Durse Canyon browse production-utilization transect is located in this area.
Light to moderate densities of deer utilize the site in winter. Pellet group transect data collected on site in
2002 estimated 34 deer days use/acre (84 ddu/ha) and 6 elk days use/acre (15 edu/ha). Rabbit pellets were
also somewhat abundant.

Soil is alluvially deposited and gravelly with both angular and rounded rocks present. Soil horizons are not
sharply differentiated. Effective rooting depth was estimated at 9 inches, with a soil temperature averaging
58°F at 12 inches in depth in 1997. Textural and chemical analysis indicates soils to be a loam with a neutral
reaction (pH 7.2). Erosion on the site has been minimal because of the gentle slope and moderate protective
vegetation and litter cover. Soils are shallow and rocky. The erosion condition class was classified as stable
in 2002.

Browse composition is visually dominated by a vigorous and productive population of Stansbury cliffrose.
Cliffrose accounts for one-third of the total browse cover on the site. Cliffrose density was estimated at just
over 800 plants/acre in 1997 and 2002. Age class analysis indicates a stable to slightly increasing population
that has moderately high recruitment and low decadence. Vigor has been good throughout the entire
population in all years. Use has been mostly light. Cliffrose plants were noted as having good flower
production in 2002, but most plants had very few annual leaders and growth was minimal averaging about 1.5
inches. Photographic comparisons also illustrate excellent cliffrose seed production in 1989 and 1997. The
mountain big sagebrush and black sagebrush populations were combined in the past and reported as mostly
mountain big sagebrush. In 1997 and 2002, the two species were separated by morphological characteristics
(plant size, leaf size, and leaf glands). Black sagebrush density was estimated at 2,120 plants/acre in 2002.
The population appears healthy overall with good reproduction and light use. Decadence and poor vigor both
increased in 2002 with drought conditions, but neither is extreme. The mountain big sagebrush population
had an estimated density of 1,100 plants/acre in 1997, increasing to 1,400 plants/acre in 2002. Mountain big
sagebrush has displayed high levels of decadence and poor vigor in most sampling years. It does not appear to
be doing as well as the black sagebrush population. The shallow, rocky soils found on this site are more
conducive for black sagebrush than mountain big sagebrush, so a healthier black sagebrush population is not
unexpected. Mountain big sagebrush has had moderate recruitment from the young age class in most years.
However, the proportion of decadent plants classified as dying has been high and the number of dead in the
population has remained constant since 1997.

Broom snakeweed is a relatively numerous plant but of small stature. Density was estimated at 1,520
plants/acre in 1997. Nearly half of the population was classified as young in 1997. It appeared that the
population could expand under the right climatic conditions. With drought in 2002, density declined to 1,180
plants/acre. Very few young were sampled. Broom snakeweed often decreases during dry conditions so the
decline was not unexpected. Point-center quarter data determined 442 Utah juniper and 286 single-leaf
pinyon trees/acre in 2002. Most of the remaining shrubs are undesirable increasers including stickyleaf low
rabbitbrush and prickly pear cactus.

Due to the abundance of the browse component, the herbaceous understory is somewhat limited. Grasses
have low diversity. Except for Sandberg bluegrass, perennials occur infrequently. Sandberg bluegrass nested
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frequency has slowly increased since 1989, although the increase has not been significant. Other perennials
include bluebunch wheatgrass, mutton bluegrass, and bottlebrush squirreltail. Cheatgrass was moderately
abundant in 1997 being sampled in 75% of the quadrats. In 2002 with drought, cheatgrass was only sampled
in 10% of the quadrats. A significant decrease in nested frequency. Forbs are more diverse than grasses, but
provide less cover and have a lower sum of nested frequency value. Perennial forbs showed a large reduction
in frequency with the drought conditions in 2002. Longleaf phlox, rock goldenrod, lobeleaf groundsel, and
Utah sweetvetch are the most abundant species. Annual forbs have been quite low in all samples with none
being sampled in 2002. There was no noticeable utilization on grasses or forbs in 1997 or 2002. This site is a
good candidate for a chaining and seeding treatment to decrease the overabundant pinyon-juniper overstory
and stimulate the growth of herbaceous species and key browse. Although, special consideration should be
addressed to preventing the loss of the cliffrose mixed throughout this community.

1983 APPARENT TREND ASSESSMENT

The soil trend appears stable and will probably remain so unless vegetation cover is depleted. However, if
pinyon and juniper become more dominant and crowd out other shrub species, erosion is likely to increase.
The observable vegetation trends are contradictory. Tree species are increasing, but at the same time,
cliffrose and possibly even black sagebrush are doing likewise. Big sagebrush is declining, while increaser
shrubs are either static or slightly increasing. Herbaceous composition and density are stable to declining.

1989 TREND ASSESSMENT

Soil trend is slightly upward with less bare ground and more protective ground cover in 1989 than reported in
1983. The browse trend is stable. The Stansbury cliffrose and sagebrush populations appear stable, although
both have increased decadence. Use on the key browse is light at the present time with very high reproduction
as one-half of the population consists of young plants. Perennial grass sum of nested frequency has increased
while perennial forb sum of nested frequency exhibits a decline. Overall, perennial herbaceous understory
sum of nested frequency is slightly increased leading to a slightly upward herbaceous understory trend.

TREND ASSESSMENT

soil - slightly up (4)

browse - stable (3)

herbaceous understory - slightly upward (4)

1997 TREND ASSESSMENT

The soil trend is stable with only minimal amounts of erosion apparent. Much of the vegetation cover is
contributed by browse and tree species. The minimal erosion rate is mostly due to the gentle terrain. The
browse trend appears to be stable with improvements in cliffrose and black sagebrush making up for the losses
in mountain big sagebrush. The Stansbury cliffrose population is vigorous and productive with few decadent
or dead plants present. Mountain big sagebrush has a high decadency rate (42%) with 96% of these classified
as dying. Dead plants account for 44% of the population, while 40% of the population displays poor vigor. It
appears that mountain big sagebrush is declining on the site. The black sagebrush population seems to be up
slightly with many young (38%) and only moderate decadence. The herbaceous understory is slightly
upward. Sum of nested frequency for perennial species has increased since 1989.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - slightly upward (4)
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2002 TREND ASSESSMENT

Trend for soil is stable. Due to drought conditions in 2002, there are several negative aspects with the soil
component. However, these are not significant enough to warrant a downward trend. Bare soil increased but
not excessively. Vegetation and litter cover remains stable. Herbaceous species declined in frequency and
cover overall, but perennial grasses remained stable in both categories. The erosion condition class was
assessed as stable in 2002. Trend for browse is stable. The key browse populations have stable to slightly
increasing densities. Stansbury cliffrose, black sagebrush, and mountain big sagebrush all show increased
decadence, although the increase is within acceptable limits for cliffrose and black sagebrush. The mountain
big sagebrush population is 50% decadent, but the proportion of the decadent plants classified as dying has
decreased since 1997. This site is marginal for mountain big sagebrush with the shallow, rocky soils, and
coupled with the dense pinyon-juniper overstory and drought in 2002. These negative parameters should be
expected. The herbaceous understory has a slightly downward trend due to a decline in sum of nested
frequency for perennial forbs. Perennial grasses maintained stable frequency and cover levels in 2002. The
understory is limited and suppressed due to the dense canopy. This site is a good candidate for a chaining and
seeding treatment to decrease the overstory and stimulate the herbaceous and key browse components.
However, precautions should be utilized that will prevent the loss of cliffrose that occurs throughout this
community.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - slightly down (2)

HERBACEOUS TRENDS --

Herd unit 19A, Study no: 4

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
G| Agropyron spicatum S 13 w251 W15 1 6 10 5 20 .10
G| Bromus tectorum (a) - -1 235 27 - - 75 10| 3.73 24
G| Poa fendleriana = o17 al a - 6 1 - .03 -
G| Poa pratensis 2 9 - - 1 3 - - - -
G| Poa secunda J7] 188 ,194] 213 31 69 71 78] 4.24] 547
G| Sitanion hystrix 42 46 36 24 21 22 19 12 91 21
Total for Annual Grasses 0 0] 235 27 0 0 75 101 3.73] 0.24
Total for Perennial Grasses 1241 273| 256 252 54 106] 101 951 5.39] 5.79
Total for Grasses 1241 273 491 279 541 106] 176] 105| 9.13] 6.03
F|Alyssum alyssoides (a) - -1 L12 o - - 5 - .05 -
F| Antennaria spp. - 1 - - - 1 - - - -
F | Arabis spp. 519 0 0 o 10 4 5 - 40 -
F| Asclepias labriformis 4 - 5 - 2 - 3 - .09 -
F | Astragalus spp. - - | - - - 1 - .00 -
F | Astragalus utahensis 13 S p58 9 5 2 28 7| 1.55 .03
F|Camelina microcarpa (a) - -1 W15 o - - 8 - .26 -
F|Castilleja spp. - - 4 - - - 2 - .03 -
F|Collinsia parviflora (a) - -1 W17 o - - 7 - .06 -
F|Cryptantha spp. 48] 37 19 0 23 21 8 3 .06 01




T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '83 '89 '97 '02 '83 '89 '97 '02 '97 '02
F|Descurainia pinnata (a) - 1 2 - - 1 2 - .01 -
F|Epilobium brachycarpum (a) - - 4 - - - 2 - .01 -
F |Ipomopsis aggregata I 11 ) a 5 7 4 - .02 -
F|Lathyrus brachycalyx - 1 - 6 - 1 - 2 - .01
F|Linum lewisii 1 1 - - 1 1 - - - -
F|Lithospermum ruderale Jd 0 W13 o o 1 6 - - - -
F|Lygodesmia spinosa ,10 ad o ad 6 2 - 2 - .01
F|Machaeranthera canescens 0 o b12 2 2 - 5 2 .05 .01
F|Microsteris gracilis (a) - - 2 - - - 1 - .00 -
F|Oenothera spp. - 2 - - - 1 - - - -
F|Petradoria pumila - Jl 21 18 - 1 8 7 72 73
F|Phlox longifolia 201 14 65 23 12 9 29 11 24 .08
F|Ranunculus testi