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State: UTAH

PROGRAM NARRATIVE

Project Number: ‘W-135-R

Project Title: Statewide Big Game Range Trend Studies

Problem and Need:

Objective:

The ability to monitor vegetation composition changes (range trend) on key big game
areas is an important part of a big game management program. The health and vigor
of big game populations are closely associated with the quality and quantity of forage
in key areas. Key areas are defined as those areas "where deer or other big game have
demonstrated a definite pattern of use during normal climatic conditions over a long
period." This project will emphasize deer and elk habitat, although monitoring efforts
may include other big game species as needed. Winter ranges for both deer and elk
will comprise the bulk of the trend studies, although there are certain herd units where
summer range is the portion of the unit that limits carrying capacity. Most of the key
areas are located on public lands (BLM, USFS or State Lands) that are impacted by
livestock grazing programs. Most of these programs are summarized in allotment
management plans (USFS) or resource management plans (BLM) which are used to
direct the management of a variety of resources on public lands (rangelands,
watersheds, energy and minerals, recreational opportunities, etc.). This project was
initiated to direct the attention of local interagency committees on the proper
management of key big game areas throughout the state. The Division adopted
monitoring guidelines established by the Utah State Interagency Committee (staff
level biologists from BLM, USFS and DWR) which assures that data collected by
DWR is compatible with that collected by both federal agencies. This limits the
amount of duplication involved in monitoring certain key areas where either BLM,
USFS, or DWR may have overlapping responsibilities or concerns about range trend.

To monitor, evaluate, and report range trend at designated key areas throughout the
state during grant period. This includes monitoring wildlife habitat improvement
projects and promoting cooperative efforts among Interagency personnel with respect
to trend study site selection, sharing trend data, development of trend monitoring
procedures and data analysis, and identification of management objectives for study
areas.

Expected Results and Benefits:

Every five years the trend studies in each of the five regions will be reread and the

status of the vegetation in key areas of each herd unit will be evaluated. The local

interagency committee will be able to use the information to determine if key areas
are declining in habitat value and if so, to recommend adjustments in management

programs that would help restore big game habitat.
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REMARKS

The work completed during the 2001 field season and reported in this publication involves the reading of
interagency range trend studies in the DWR Northern Region. Trend studies surveyed in these management
units were established in 1983, 1984, 1985, 1990, 1994, 1995, and 1996, with rereads in 1990, 1996, and
2001.

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
Bear River Resource Area
Pony Express Resource Area

Sawtooth National Forest
Burley Ranger District

Wasatch-Cache National Forest
Logan Ranger District
Ogden Ranger District

Utah Division of Parks and Recreation
Antelope Island State Park

Most private landowners were cooperative in allowing access to study sites located on their land. However, a
few studies were not read because landowners would not allow project personnel access.
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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,
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. §
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

Canopy cover of shrubs or trees above eye level 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.

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. 11

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.

viii



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. Tree density is determined by the point-center quarter method centered on two-
hundred foot intervals, where 300 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 "'=.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
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.
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In the following example, grasses have a combined total cover of 11.39%. In 1985, Agropyron spicatumhad
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 A. 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. spicatumin 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 »2271 ,220| ,183 79 84 68 7.78
G| Bromus tectorum (a) - - 42 - - 14 43
G| Oryzopsis hymenoides 4 12 12 2 4 4 17
G| Poa fendleriana 01 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 2651 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 I8 . - 9 1 .00
F| Astragalus convallarius a 4 0 1 1 6 15
F|Calochortus nuttallii a4 b3 a 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 S 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 overhead canopy cover for trees and tall 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] 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)
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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

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

<1
@

0 1.1-20
GEJ

S 21-3.0
O
[a]

c 31-40
<

0 4.1-5.0
[0)
[a]

>5.1

I T

0 20 40 60 80 100
Percent Frequency
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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 25 218 N/A
Elk 2 4 35 3(5
Deer 36 357 25 (62)

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
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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.

BROWSE CHARACTERISTICS --
Herd unit 23, Study no: 1
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
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 - - - - - - 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.
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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 00 - ANTELOPE ISL AND

Antelope Island is currently managed by the Utah Division of State Parks and Recreation. It is the largest
island in the Great Salt Lake and can be reached via a 7.5 mile-long causeway. The island encompasses
28,463 acres with elevations ranging from 4,200 feet to 6,597 feet. Campsites are located on the northwest
side of the island with trails scattered throughout the area.

HISTORY

In 1845, John C. Fremont and Kit Carson made the first European exploration of Antelope Island. They shot
two antelope and Fremont wrote "in grateful supply of the meat they furnished, I gave their name to the
island." By the 1930's, the island's namesake had disappeared from Antelope Island. In 1993, a cooperative
effort between the Utah Division of Wildlife Resources and the Utah Division of State Parks and Recreation
resulted in the re-introduction of 24 pronghorn antelope. By the 1995 fawning season, the population had
nearly doubled in size. It is hoped that predation from coyotes, bobcats and eagles will act as population
control for the pronghorn on the island.

Fielding Garr was quick to recognize Antelope Island's potential as livestock range. He began construction of
a ranch house in 1848. He not only tended his own herds, but those of other stockmen as well. In 1849,
Brigham Young asked Garr to manage the LDS Church's Tithing Herd, which was kept on the island until
1871. During this time, the LDS Church also invested thousands of dollars in valuable stallions and brood
mares which were turned loose on the island. Antelope Island was also used as a base camp for a government
funded survey of the Great Salt Lake by Captain Howard Stansbury during the years of 1849-50.

On February 15, 1893, twelve head of bison were transported to Antelope Island. John Dooly and George
Frary loaded the bison into a small sailboat that nearly capsized as they sailed to the island. The Island
Improvement Company owned most of the island from 1884 thru 1972. Cattle and sheep were the company's
primary ranching commodity, although buffalo and horses were always on the island. In the 1930's, Antelope
Island was the largest private sheep sheering operation west of the Mississippi. Recognizing the recreation
potential of the island, the northern 2,000 acres were acquired by the state in 1969. In 1981, the state
purchased most of the remainder of the island thus preserving it as a state park for all people to enjoy.

The Great Salt Lake is the largest natural lake west of the Mississippi River. The Great Salt Lake is 75 miles
long and about 35 miles wide. Located in several wide flat basins, a slight rise in water level expands the
surface area of the lake considerably. The first scientific measurements were taken in 1849. Since then, the
lake level has varied by 20 feet, shifting the shoreline in some places as much as 15 miles. The Great Salt
Lake is salty because it does not have an outlet. Tributaries are constantly bringing in small amounts of salt
dissolved in their fresh water flow. Once in the Great Salt Lake, much of the water evaporates leaving the salt
behind.

The Great Salt Lake is the remnant of Lake Bonneville; a great ice age lake that rose dramatically from a
small saline lake 30,000 years ago. The most conspicuous reminders of Lake Bonneville are the ancient
terraces etched into the landscape along the lakes former shorelines. The terraces were eroded by wave action
and are relatively flat areas which follow a contour line. After the ice age, the earth's climate became drier
and Lake Bonneville gradually receded to form the Great Salt Lake.

The ever fluctuating Great Salt Lake has frustrated attempts to develop its shoreline. As a result, much of the
lake is ringed by extensive wetlands making the Great Salt Lake one of the most important resources for
migrating and nesting birds.



WILDLIFE

The island has a bison herd that fluctuates between 550 and 700, making it one of the largest publicly owned
bison herds in the nation. The Antelope Island bison herd is also recognized as one of the oldest in the country
and possesses unique genetic characteristics making it of interest to breeders. Other mammals found on the
island include mule deer, pronghorn antelope, bighorn sheep, coyotes, bobcats, badgers, porcupines,
jackrabbits and several species of rodents. Antelope Island and the Great Salt Lake attract numerous
migrating and nesting birds.

TREND STUDIES

Trend studies were first established on Antelope Island in 1994. Two studies were set up that year with four
additional studies put in the nest year. In 1996 and 2001, all studies were reread and the results are reported
here.



Trend Study 00-1-01

Study site name: Tin Lambing Shed . Vegetation type: _Annual Grass .

Compass bearing: frequency baseline 307 degrees magnetic.
Frequency belt placement: line 1 (11{t), line 2 (34ft), line 3 (591ft), line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From the main gate on Antelope Island, travel south for approximately 2.0 miles to a witness post on the right
hand side of the road. From the witness post walk 105 ft. at a bearing of 202 degrees magnetic to the 0-foot
baseline stake. The baseline runs in a direction of 307 degrees magnetic.
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DISCUSSION

Trend Study No. 00-1

The Tin Lambing Shed study is located in a small basin on the northeast side of Antelope Island. The site is
about 1/4 mile from the shoreline and about 200 feet above the main road. Slope is very slight at an elevation
of about 4,360 feet. The site burned sometime prior to site establishment in 1994. Fire continues to be a
threat to the area due to the dominance of weeds and annual species. A pellet group transect read parallel to
the vegetation transect showed 17 bison days use/acre (43 bison days use/ha).

Soils are derived from alluvial deposits from Lake Bonneville. Textural analysis indicates a sandy loam with
a slightly acidic pH (6.2). Effective rooting depth (see methods) is nearly 18 inches with a soil temperature of
61°F. Potassium may be a limiting factor in the soil at only 8 ppm as values less than 10 ppm have been
shown to limit plant growth and development. Vegetation cover has changed very little since site
establishment in 1994. Litter cover increased in 1996, but decreased in 2001 to levels similar to that found in
1994. Bare ground has been low in all years, currently (‘01) estimated at 6%. Cheatgrass brome provides the
majority of the vegetation and litter cover in all sampling years.

Broom snakeweed and Wyoming big sagebrush are the only shrubs encountered on the site. Broom
snakeweed has an estimated density ranging from 240 plants/acre in 2001 to 380 plants/acre in 1994. The
population appears to be stable with no young plants being sampled in 2001. Wyoming big sagebrush was not
sampled in the shrub strips in any year, but a few do exist on the site. In 1996, a small Wyoming big
sagebrush plant was measured on the site with a height of 7 inches and width of 9 inches.

The herbaceous understory is dominated by one species, cheatgrass brome. Cheatgrass occurs in every
quadrat in 1996 and 2001, and has increased in nested frequency since site establishment in 1994. Cheatgrass
provides at least 60% of the total vegetation cover for all years. Other annual grass species sampled at lower
frequencies include rattail fescue and six weeks fescue. Both warm and cool season perennial grasses occur
on the site. Warm season species, purple three-awn and sand dropseed, remained at stable frequencies in
2001. Cool season grasses include salt grass, mutton bluegrass, Sandberg bluegrass, bulbous bluegrass and
needle-and-thread. Mutton bluegrass and Sandberg bluegrass both declined significantly in nested frequency
between 1994 and 1996, and remain at low frequencies in 2001. As a group, sum of nested frequency for
perennial grasses declined by 40% in 1996, but increased by 19% in 2001.

Forbs are dominated by weedy species. Storksbill, wooly plantain and yellow salsify are the most abundant
species by frequency. Prickly lettuce was abundant and significantly increased between 1994 and 1996, but
was rarely sampled in 2001. Perennial forb sum of nested frequency decreased by 73% in 2001 due to the
extremely dry conditions in the winter and spring of 2000-2001.

1996 TREND ASSESSMENT

Soil trend is slightly upward with abundant vegetative and litter cover that prohibit erosion. Bare ground
cover has declined since 1994, likely due to the increase in litter cover. Browse trend is stable with very few
broom snakeweed plants encountered. Annual weeds will provide competition for browse species and
prohibit the population from expanding. The herbaceous understory is dominated by annual and weedy
species. Cheatgrass dominates the site, although there are some perennial species still in the community.
Even if fire is suppressed on the site, it will be extremely difficult to change the composition of the
community. Herbaceous trend is stable at this time but with very poor composition.



TREND ASSESSMENT

soil - slightly upward (4)

browse - stable (3)

herbaceous understory - stable but with very poor composition (3)

2001 TREND ASSESSMENT

Trend for soil is stable. Vegetation and litter cover are abundant and well disbursed minimizing erosion.
Browse is not important to the vegetative component on this site due to the loss of all species to fire.
Snakeweed is present, but is not very abundant and does not appear to be increasing. Trend for the
herbaceous understory is stable and remains in very poor condition. Cheatgrass still dominates the site,
although other annual and/or weedy species are present. Sum of nested frequency for perennial grasses
increased due mostly to the increase in salt grass and bulbous bluegrass. Sum of nested frequency for
perennial forbs dramatically decreased due to the loss of prickly lettuce and tansyaster. However, forbs were
already infrequent. This site has little chance of becoming productive in the future without the input of
considerable resources.

TREND ASSESSMENT

soil - stable (3)

browse - n/a

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 00, Study no: 1

T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

© '94 '96 '01 '94 '96 '01 '94 '96 '01
G| Aristida purpurea 110 75 76 41 30 35| 431 2.28] 4.93
G| Bromus tectorum (a) A48 479 482 98] 100| 100]| 29.99| 44.62]| 43.94
G| Distichlis spicata 92| 138 175 27 48 541 3.07] 1.15] 2.88
Gl Festuca myuros (a) - 0228 184 - 62 53 -l 4.78] 3.04
G| Poa bulbosa ,36 K 18 3 27 .78 .04 3.82
Gl Poa fendleriana 37 WA w18 15 2 8 44 .01 .09
G| Poa secunda 1221 D1 46 57 22 191 4.47 33 Sl
Gl Sporobolus cryptandrus 56 59 38 28 25 17 .97 91 72
G| Stipa comata I8 w451 35 23 16 16] 193] 1.39] 1.28
G| Vulpia octoflora (a) J361 171 49 37 6 14] 1.06 .05 .19
Total for Annual Grasses 5841 7241 715 135] 168| 167| 31.06| 49.46] 47.18
Total for Perennial Grasses 630 378| 469 209| 146| 176] 1599 6.13| 14.26
Total for Grasses 1214] 1102] 1184| 344] 314] 343] 47.05] 55.59] 61.44




T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

¢ '94 '96 '01 '94 '96 '01 '94 '96 '01

F | Agoseris heterophylla 5 1 - 2 1 - .03 .00 -
F|Calochortus nuttallii - 1 7 - 1 3 - .00 .02
F | Epilobium brachycarpum (a) 2 - 11 1 - 3 .00 - .01
F|Erodium cicutarium (a) 137 2841 316 35 81 86 1.25] 4.18] 9.41
F|Helianthus annuus (a) 126 o o 10 - - .60 - -
F |Holosteum umbellatum (a) ,14 o o) - 2 .04 - .03
F|Lactuca serriola A1) 145 N 4 45 3 .04] 2.07 .01
F|Machaeranthera canescens = 189 o - 29 - -1 375 -
F|Medicago sativa - - - - - - - .00 -
F|Plantago patagonica (a) 86l 52 A5 25 18 17 46 .16 21
F | Sisymbrium altissimum (a) 3 6 - 2 2 - .01 .01 -
F|Sphaeralcea coccinea o o 12 - - 7 - - 74
F|Tragopogon dubius = 93] 463 - 38 28 -1 1.67] 141
F|Verbascum blattaria - 13 2 - 5 2 - .94 .06
Total for Annual Forbs 268| 342 377 81| 101] 108] 2.38( 4.36| 09.67
Total for Perennial Forbs 16| 342 91 61 119 431 0.07( 8.46| 225
Total for Forbs 284| 684| 468 87] 220] 151 2.46f 12.82] 11.92

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --
Herd unit 00, Study no: 1

T|Species Strip Frequency Average Cover %

y

p

¢ 94  '96  '01 '94 96  '01
B| Gutierrezia sarothrae 3 3 2 .01 18 .03
Total for Browse 3 3 2 0.00] 0.17] 0.03




BASIC COVER --

Herd unit 00, Study no: 1

Cover Type Nested Frequency Average Cover %
'94 '96 '01 '94 '96 '01
Vegetation 497 496 483 67.72 63.46] 67.59
Rock 58 13 - .16 .04 0
Pavement 92 114 70 .58 74 1.13
Litter 495 500 488 5437 73.58| 50.65
Cryptogams 69 103 23 2.53 2.34 1.04
Bare Ground 125 154 215 5.24 1.79 6.78
SOIL ANALYSIS DATA --
Herd Unit 00, Study no: 01, Tin Lambing Shed
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
17.6 61.0 6.2 76.92 9.08 14.0 1.2 8.1 124.8 3
(18.6)

PELLET GROUP FREQUENCY --

Herd unit 00, Study no: 1

Type Quadrat Pellet Transect

Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'94 96 01 101 101

Rabbit 2 8 - - -

Elk - 1 - - -

Deer 1 3 - - -

Bison 1 6 4 208 17 (43)




BROWSE CHARACTERISTICS --
Herd unit 00 , 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 3 Ht. Cr.
Artemisia tridentata wyomingensis
M94 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 7 9 0
01 - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'94 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '94 0 Dec: -
'96 0 -
'01 0 -
Gutierrezia sarothrae
S|94 - - - - - - - - - - - 0 0
96 1 - - - - - - - 1 - - 20 1
01 - - - - - - - - - - - 0 0
Y| 94 6 - - - - - - - 6 - - 120 6
96 1 - - - - - - - 1 - - 20 1
01 - - - - - - - - - - - 0 0
Mo94 11 - - - - - - - 11 - - 220 7 8 11
96 13 - - - - - - - 13 - - 260 9 9 13
01 11 - - - - - - - 11 - - 220 14 19 11
D|94 2 - - - - - - - - - - 40 2
96 - - - - - - - - - - - 0 0
01 1 - - - - - - - - - - 20 1
X|94 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'94 00% 00% 11% -26%
'96 00% 00% 00% -14%
'01 00% 00% 08%
Total Plants/Acre (excluding Dead & Seedlings) '94 380 Dec: 11%
'96 280 0%
'01 240 8%




Trend Study 00-2-01

Study site name: Frary Homestead . Vegetation type: _Annual Grass .

Compass bearing: frequency baseline 208 degrees magnetic.
Frequency belt placement: line 1 (111t), line 2 (34ft), line 3 (591t), line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From the main gate on Antelope Island, travel south for approximately 6.9 miles. Turn west and travel 0.8
miles to the Frary homestead and gravesite. From the Frary gravesite, walk 3/4 mile at a bearing of 304
degrees magnetic to the left most rock on the end of the ridge. From the left most rock walk 15 paces at a
bearing of 295 degrees magnetic to a rock pile. From the rock pile walk 700 feet at a bearing of 282 degrees
magnetic to the 0-foot baseline stake. The baseline runs 208 degrees magnetic towards some rock outcrops.
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DISCUSSION

Trend Study No. 00-2

The Frary Homestead study is located on the east side of Antelope Island north of the Frary Homestead grave
site. The site is on an alluvial fan with drainages on both sides (north and south). Slope is approximately 8%
with a northeast aspect. Elevation is about 4,800 feet and water is flowing in a creek about % mile to the
south. The ridge, where the site was placed, has burned several times in the past, resulting in the presence of
very little browse. Some surrounding ridges and drainages are still covered with sagebrush. Bison use of the
area has been moderate. Numerous bedding sites and buffalo pats were noted in 1996. A pellet group
transect read along the baseline in 2001 showed 28 bison days use/acre (68 bison days use/ha). Bighorn sheep
pellet groups were also found on the transect in low numbers.

Soil textural analysis indicates a sandy loam with a slightly acidic pH (6.1). Soils are moderately deep with
an estimated effective rooting depth of nearly 27 inches. They are well drained with very little gravel in the
profile. Moisture was apparent in the profile while digging. Vegetation and litter cover are abundant and
cover nearly all of the ground surface with very low amounts of bare soil.

Browse does not play an important role at this study due to recurring fire. Broom snakeweed and Wyoming
big sagebrush are encountered on the site, but at low to very low densities. The estimated density for broom
snakeweed was 260 plants/acre in 1996 and 2001. The majority of plants are mature and the population
appears to be stable. Wyoming big sagebrush density had an estimated density of 20 plants/acre in 1996 and
2001. No young or seedling sagebrush plants have been sampled in any of three sampling periods. This will
likely continue due to high competition with annual weeds in the understory. No utilization is apparent on
either species.

Grass composition is dominated by cheatgrass, which is thick and uniformly distributed over the site.
Cheatgrass was sampled in all quadrats in both 1996 and 2001 with a correspondingly very high nested
frequency value in all sampling years. Other annual grass species include Japanese brome and rattail fescue,
both of which significantly increased in nested frequency in 1996. In 2001, rattail fescue significantly
decreased in nested frequency, and Japanese brome increased in nested frequency, but not significantly. Six
perennial grass species have been sampled on the site. Purple three-awn is the most abundant perennial grass
followed by Sandberg bluegrass and bulbous bluegrass. These three perennial species all significantly
increased in nested frequency in 2001. Sum of nested frequency of all perennial grasses combined increased
by 20% in 2001.

The forb composition is dominated by weedy annual species. Storksbill is the dominate forb providing over
95% of the total forb cover in 1996 and 2001. Yellow salsify and annual agoseris were both fairly common in
1996, but significantly decreased in nested frequency in 2001 with the drier conditions. Sum of nested
frequency for all perennial forbs decreased by 53% in 2001 as a result of extremely dry conditions in Northern
Utah during the winter and spring of 2000-2001.

1996 TREND ASSESSMENT

Soil trend is stable. Although vegetative cover has declined slightly since 1995, there is still adequate cover
to prohibit erosion. Bare ground cover has slightly declined while litter cover is nearly the same. The browse
trend is stable with very few broom snakeweed plants encountered. Herbaceous weedy species, primarily
annuals, will provide competition to browse species and prohibit the population from expanding. The
herbaceous understory is dominated by annual and weedy species. Cheatgrass dominates the site, although
there are some perennial species still in the community. Even if fire is suppressed on the site, it will be
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extremely difficult to change the community composition. Herbaceous trend is stable at this time but with a
very poor composition.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable but with very poor composition (3)

2001 TREND ASSESSMENT

Trend for soil is stable. Although the vegetative composition is dominated by annuals, vegetation and litter
cover are abundant. Together they cover nearly the entire ground surface. Browse is unimportant on this
study due to the recurrence of fire at short intervals. Snakeweed and sagebrush both remain at low, but
identical densities compared to 1996 estimates. There is still no sagebrush recruitment at the present time.
This will likely continue in the future with the dominance of annuals, especially cheatgrass. Trend for the
herbaceous understory is stable, but remains in extremely poor condition. Perennial grasses increased in sum
of nested frequency as a group, however, perennial forbs decreased as a group. Desirable perennial species
are in low abundance. Cheatgrass remains dominant.

TREND ASSESSMENT

soil - stable (3)

browse - n/a

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 00 , Study no: 2

T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

¢ '95 '96 '01 '95 '96 '01 '95 '96 '01
G| Aristida purpurea 1851 2201 279 71 81 86| 5.05] 9.79] 19.31
G|Bromus japonicus (a) A7 471 71 7 16 26 .03 46 .89
G| Bromus tectorum (a) 4821 ,480| ,463 98] 100| 100| 43.42] 34.31] 28.07
G| Elymus cinereus - - 3 - - 1 - - 15
Gl Festuca myuros (a) 29| 1261 .68 9 45 27 26| 1.58 41
G| Poa bulbosa 0 81 o115 3 4 43 .01 021 295
Gl Poa fendleriana 37 .84 3 17 38 1 28 42 .00
G| Poa secunda 181 D41 120 64 27 45| 1.16 13 .88
G| Sporobolus cryptandrus 24 81 39 11 37 15 .08 .87 .78
Total for Annual Grasses 528] 653 602 114] 161| 153| 43.72] 36.36] 29.38
Total for Perennial Grasses 4331 447] 5591 166| 187| 191| 6.59] 11.24| 24.09
Total for Grasses 961] 1100| 1161] 280] 348| 344] 50.31] 47.60] 53.47
F|Agoseris heterophylla JA371 74 a 53 31 - .63 18 -
F | Aster spp. - 10 - - 3 - - .01 -
F|Cirsium undulatum - - - - - - .00 15 -
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T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

c '95 '96 '01 '95 '96 '01 '95 '96 '01

F | Delphinium nuttallianum 1 - - 1 - - .00 - -
F|Descurainia pinnata (a) .190 o 8 60 - 2 42 - .01
F|Draba nemorosa (a) 261 Y 1) 71 - 211 1.25 - 22
F|Erodium cicutarium (a) H257| 246 313 67 81 90| 5.39| 2.84] 8.91
F|Erigeron divergens 2 W51 w42 1 20 20 .00 .90 .59
F |Heterotheca villosa - - - - - - - - .00
F |Holosteum umbellatum (a) w21 Y I ) 7 - 6 .20 - .08
F|Lactuca serriola 1061 70 9 47 29 41 32 .01
F|Lychnis drummondii - - 27 - - 15 - - .07
F |Machaeranthera spp 9 - - 3 - - .01 - -
F|Polygonum douglasii (a) - 3 - - 1 - - .00 -
F|Ranunculus testiculatus (a) ,184 2 o 53 1 -l 148 .00 -
F | Sisymbrium altissimum (a) 12 2 7 5 1 .02 .00 .19
F|Taraxacum officinale 6 9 11 3 4 .05 .07 13
F|Tragopogon dubius A2 961 37 5 46 16 .02 Sl .37
F|Verbascum blattaria ] | 1,48 - 27 28 .01 93] 2.96
Total for Annual Forbs 9251 253| 398] 263 84| 123] 8.78 2.86] 9.42
Total for Perennial Forbs 273 371 1741 113|] 160 88| 1.16] 3.09| 4.15
Total for Forbs 1198] 624] 572 376] 244| 211] 9.94] 5.95| 13.57

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --
Herd unit 00, Study no: 2

T|Species Strip Frequency Average Cover %

y

p

© '95 '96 '01 '95 '96 '01

B| Artemisia tridentata 0 1 1 - .03 .63
wyomingensis

B| Gutierrezia sarothrae 6 7 10 .01 .19 45

Total for Browse 6 8 11 0.00] 0.22] 1.07
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BASIC COVER --
Herd unit 00, Study no: 2

Cover Type Nested Frequency Average Cover %
'95 '96 '01 '95 '96 '01
Vegetation 497 495 489 70.77( 62.96] 65.87
Rock 71 6 6 .36 .03 .01
Pavement - 115 46 0 1.22 A1
Litter 499 500 478 76.29( 76.46] 60.50
Cryptogams 11 19 3 .02 1.03 .00
Bare Ground 41 63 39 1.21 .78 .44
SOIL ANALYSIS DATA --
Herd Unit 00, Study no: 02, Frary Homestead
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
26.9 58.4 6.1 69.7 15.0 15.3 1.7 21.2 179.2 3
19.7)

PELLET GROUP FREQUENCY --
Herd unit 00, Study no: 2

Type Quadrat Pellet Transect

Frequency Pellet Groups Days Use
per Acre per Acre (ha)
95 96 01 101 101

Bighorn Sheep| - - 1 96 N/A

Deer - - 4 87 7 (17)

Bison 5 15 9 331 28 (68)
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BROWSE CHARACTERISTICS --
Herd unit 00 , Study no: 2

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 wyomingensis
MO95 - - - - - - - - - - 0 - - 0
96 1 - - - - - - 1 - - 20 10 12 1
01 1 - - - - - - 1 - - 20 23 43 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'95 00% 00% 00%
'96 00% 00% 00% + 0%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '95 0 Dec: -
'96 20 -
'01 20 -
Chrysothamnus viscidiflorus
MO95 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 - - 0
01 - - - - - - - - - - 0 9 12 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'95 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '95 0 Dec: -
'96 0 -
'01 0 -
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Y |Form Class (No. of Plants)

Vigor Class

9 1 2

Total

11
11
10

—
N OO | NOoO Ol LMW W|IROXX|OONO

A
G|R
E 1
Gutierrezia sarothrae
S195 -
96 6
01 -
Y195 8
96 -
01 1
M95 3
96 13
01 5
D|95 -
96 -
01 6
X|95 -
96 -
01 -
% Plants Showing
'95
'96
'01

Moderate Use

Heavy Use

Poor Vigor

00%
00%
00%

Total Plants/Acre (excluding Dead & Seedlings)

00%
00%
31%

'95
'96
'01

Plants Average
Per Acre [(inches)
Ht. Cr.
0
120
0
160
0
20
60 9
260 11
100 8
0
0
140
0
0
140

%Change

+15%

+ 0%
220 Dec:
260
260

0%
0%
54%
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Trend Study 00-3-01

Study site name: Garden Springs Flat South . Vegetation type: _Annual Grass .

Compass bearing: frequency baseline_14 degrees magnetic.

Frequency belt placement: line 1 (11ft), line 2 (35ft), line 3 (591t), line 4 (71ft), line 5 (95ft). Rebar at 1ft on
all belts.

LOCATION DESCRIPTION

From the main gate on Antelope Island, travel south for 9.1 miles to a faint road on the right, walk up the road
for 1.0 mile to were a road crosses the gully. Travel 0.1 mile from the gully to the witness post on the east

side of the road. The baseline runs 14 degrees magnetic. The 0 foot stake is marked with browse tag number
172.
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lS\N |
T
Faint road through
o sage flat, 1 mile
oo N
§ e ‘.'! JII ‘1 Y I
s, / i 00-3-01
3* ¢ i ) 1 Garden Springs
SRR e P A if ] /
N 1.«%;’,,‘9,;1‘#1_3 { [ L Flat South
I et i VL
Map Name: _Antelope Island Diagrammatic Sketch
Township 2N , Range 3W , Section 4 UTM_ 4532576 N 400161 E
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DISCUSSION

Trend Study No. 00-3

The Garden Springs Flat South study is located about 1/4 mile south of Garden Creek on the east side of
Antelope Island about 1 mile east of the shoreline. The site slopes gently (5-10%) to the northeast at an
elevation of about 4,640 feet. A fire burned through the site between the 1995 and 1996 readings. A pellet
group transect read in association with the vegetation transect in 2001 estimated 44 bison days use/acre (109
bison days use/ha). There was also an indication of light use by bighorn sheep.

Soil textural analysis indicates it to be a sandy clay loam with a neutral pH (6.6). The soil is moderately deep
and dark with an estimated effective rooting depth of 23 inches. Very little rock was encountered within the
soil profile. Average soil temperature was 57°F at 20 inches. Erosion is not a problem with vegetation and
litter covering nearly the entire soil surface.

As with most of the other range trend studies on the island, fire has eliminated nearly all the browse in this
area. Only broom snakeweed was encountered in any sampling period. This species is in low abundance with
an estimated density of less than 100 plants/acre in all years.

Grass composition has been dominated by two annual species in the past, cheatgrass and rattail fescue. Both
species combined to provide nearly half of the total vegetation cover in 1995 and 1996. In 2001, rattail fescue
dramatically decreased in nested frequency, quadrat frequency and percent cover. Although cheatgrass
showed a decrease in nested frequency in 2001, it still remains abundant and was sampled in nearly every
quadrat (98%). Perennial grasses are dominated by 2 low value species, purple three-awn and bulbous
bluegrass, both of which increased in nested frequency in 2001. Two desired perennial grasses, Sandberg
bluegrass and sand dropseed, are present but infrequent.

Forbs are also dominated by weedy annual and perennial species. Storksbill is the dominant forb in both
frequency and cover in 2001. Other weedy species, such as prickly lettuce, yellow salsify and moth mullein
were abundant in previous readings, but due to low precipitation in 2000-2001, these species have greatly
reduced abundances. Sum of nested frequency of all perennial forbs declined by 81% in 2001. Some
utilization of yellow salsify was apparent in 1996. Few desirable perennial species are present at this time.

1996 TREND ASSESSMENT

Soil trend is stable with no erosion apparent. Vegetative cover has declined slightly since 1995, while all
other cover values have remained relatively the same. The browse trend is stable with few plants encountered
and little change in their respective densities. Annual weeds provide rigorous competition with browse
species and will likely prohibit the population from expanding. The herbaceous understory is dominated by
annual and weedy species. Cheatgrass and rattail fescue dominate the grasses on the site, although there are
some perennial species still in the community. Forb composition is shifting but still remains poor. Even if
fire is suppressed on the site, it will be extremely difficult to change the composition of the community.
Herbaceous trend is stable at this time but composition is very poor.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable but with very poor composition (3)
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2001 TREND ASSESSMENT

Trend for soil is stable. Vegetation and litter cover remain high, and erosion is minimal. Browse is nearly
non-existent on this study due to short fire intervals. Therefore, a trend is not applicable at the present time.
Broom snakeweed is the only shrub species sampled on the site and has an estimated density of less than 100
plants/acre in all years. Desirable shrubs, primarily sagebrush, have very little chance to establish and persist
on this site due to the extreme fire hazard and high competition with annual species. Trend for the herbaceous
understory is slightly up, but remains in poor condition. Perennial grasses increased in sum of nested
frequency, although much of this increase is due to purple three-awn and bulbous bluegrass, both lower value
species. Sum of nested frequency of annual grasses decreased which is also a positive step. Perennial forbs
decreased in sum of nested frequency. However, forbs are much less abundant than grasses and most of the
perennial forbs are weeds.

TREND ASSESSMENT

soil - stable (3)

browse - n/a

herbaceous understory - slightly up (4)

HERBACEOUS TRENDS --

Herd unit 00 , Study no: 3

T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

¢ '95 '96 '01 '95 '96 '01 '95 '96 '01
G| Aristida purpurea 203] ,266| 303 73 90 921 6.98] 9.07| 26.89
G|Bromus japonicus (a) - - 4 - - 1 - - .00
G| Bromus tectorum (a) 4361 A463] 4l6 96 99 98| 18.07| 20.18] 19.46
Gl Festuca myuros (a) w2701 379] 153 67 88 45| 14.43( 18.01| 1.11
G| Poa bulbosa JA571 L1201 271 49 36 771 2.101 3.58] 12.21
G| Poa secunda 05 43| (103 24 21 35 .14 28] 1.01
G| Sporobolus cryptandrus A9 1391 37 19 54 15 11 .69 .10
GJ Vulpia octoflora (a) 8 - 2 2 - 1 .01 - .00
Total for Annual Grasses 714 842 5751 165]| 187 145] 32.52] 38.19] 20.58
Total for Perennial Grasses 4741 568| 714| 165] 201| 2191 9.35] 13.62] 40.24
Total for Grasses 1188] 1410] 1289 330f 388] 364| 41.88[ 51.82| 60.83
F| Agoseris heterophylla »123]1 126 9 46 45 3 43 .35 .01
F| Ambrosia psilostachya - - 6 - - 2 - - .06
F| Astragalus cibarius - 3 - - 1 - - .01 -
F | Aster spp. v 17 . 2 5 - .03 .07 -
F|Calochortus nuttallii »34 a »37 17 1 23 .08 .00 11
F|Cirsium undulatum 1 4 8 1 3 5 .01 33 .39
F|Descurainia pinnata (a) 24 a a 9 - - .04 - -
F|Draba nemorosa (a) p115 3 a 37 1 - .26 00 -
F|Erodium cicutarium (a) 4591 311} 388 99 92 94| 2647 3.29] 13.95




T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

c '95 '96 '01 '95 '96 '01 '95 '96 '01
F|Erigeron divergens Y WA 3 - 13 1 - A1 15
F|Grindelia squarrosa = o18 o - 9 - - 15 -
F |Heterotheca villosa o w8 b3 - 5 1 - .05 .03
F |Holosteum umbellatum (a) W31 o 2 10 - 2 .07 - .03
F|Lappula occidentalis (a) w13 o o 5 - - .02 - -
F|Lactuca serriola 4] 116 o 24 44 - 171 1.37 -
F|Lychnis drummondii - - 3 - - 1 - - .03
F |Machaeranthera spp W15 18 o 7 11 - .03 .08 -
F|Tragopogon dubius 00l 263 12 21 83 5 A1 3.10 .07
F|Verbascum blattaria S o134 23 4 49 15 .02] 2.40] 1.25
F|Zigadenus paniculatus 50 46 48 23 25 24 .62 .62 2.33
Total for Annual Forbs 6421 314 390] 160 93 96| 26.88| 3.29] 13.98
Total for Perennial Forbs 3501 782 152 145] 294 801 1.53] 8.67| 4.45
Total for Forbs 992] 1096] 542 305] 387] 176] 28.41| 11.97] 18.44

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --
Herd unit 00 , Study no: 3

T|Species Strip Frequency Average Cover %

y

p

¢ '95 96  '01 '95 '96 '01
B|Gutierrezia sarothrae 2 1 2 - .00 .06
Total for Browse 2 1 2 0| 0.00] 0.06
BASIC COVER --
Herd unit 00 , Study no: 3

Cover Type Nested Frequency Average Cover %

'95 '96 '01 '95 '96 '01

Vegetation 498 497 496 69.59( 64.01] 72.55
Rock 34 11 - .09 .02 0
Pavement - 89 60 0 .50 12
Litter 499 500 467 69.98( 69.05| 42.34
Cryptogams 1 45 - .00 18 0
Bare Ground 68 126 108 .98 1.14] 2.08
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SOIL ANALYSIS DATA --
Herd Unit 00, Study no: 03, Garden Spring Flat South

Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
23.0 57.2 6.6 54.7 24.0 21.3 1.8 13.4 185.6 4
(19.7)
PELLET GROUP FREQUENCY --
Herd unit 00 , Study no: 3
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
95 96 01 101 101
Bighorn Sheep| - - - 9 N/A
Deer - 5 - - -
Bison 5 12 7 531 44 (109)
BROWSE CHARACTERISTICS --
Herd unit 00 , Study no: 3
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.
Gutierrezia sarothrae
S|95 - - - - - - - - - - - 0 0
96 1 - - - - - - - 1 - - 20 1
01 - - - - - - - - - - - 0 0
MO95 3 - - - - - - - 3 - - 60 6 9 3
96 4 - - - - - - - 4 - - 80 11 14 4
01 2 - - - - - - - 2 - - 40 9 10 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'95 00% 00% 00% +50%
'96 00% 00% 00% -50%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '95 60 Dec: -
'96 80 -
'01 40 -
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Trend Study 00-4-01

Study site name: _Alfalfa Seeding . Vegetation type: Alfalfa Seeding .

Compass bearing: frequency baseline 295 degrees magnetic.
Frequency belt placement: line 1 (111t), line 2 (34ft), line 3 (591t), line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From the ranch house, travel south for 1.15 miles to a witness post on the right hand (west) side of the road.
From the witness post walk 150 feet at 256 degrees magnetic to the 0-foot baseline stake. The baseline runs
295 degrees magnetic. The 0 foot stake is marked with browse tag number 171.
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DISCUSSION

Trend Study No. 00-4

The Alfalfa Seeding study is located south of the old ranch house and northeast of Blackburn Spring. The site
was placed in a burn that was seeded primarily with alfalfa, intermediate wheatgrass and crested wheatgrass.
The study lies on a slight northeast aspect at an elevation of about 4,300 feet. Bison use is heavy at this study.
In 2001, a pellet group transect read in association with the vegetation transect showed 121 bison days
use/acre (299 bison days use/ha). Deer use of the area is very low at an estimated 2 deer days use/acre (5
ddu/ha).

The soil is shallow with a layer of gravel about 4 inches below the soil surface. Soil textural analysis
indicates it to be a sandy loam with a slightly alkaline pH (7.7). Soil temperature averaged 61°F at a depth of
11 inches. Effective rooting depth (see methods) is estimated at less than 11 inches. Potassium may be
limiting factor for this site as there was only 7.6 ppm. It has been demonstrated that values less than 10 ppm
can limit plant growth and development. Cover from vegetation and litter are abundant and well disbursed,
except for a few patches where bison have used them for wallowing, erosion is minimal.

Only one browse species was encountered on the site, white rubber rabbitbrush. Rabbitbrush density is
estimated at only 20 plants/acre. In 2001, some utilization had occurred as evidenced by the decrease in
average height and crown from the previous 2 readings.

Cheatgrass is the dominant grass on this site, even with the seeding of intermediate and crested wheatgrass.
Cheatgrass provided over 75% of the total grass cover in 1994 and 1996. In 2001, cheatgrass significantly
decreased in nested frequency, but was still sampled in nearly every quadrat. Cheatgrass was small statured in
2001 due to the dry winter and spring preceding the date of sampling. Cheatgrass currently (‘01) contributes
50% of the grass cover and 16% of the total vegetation cover at the site. Intermediate wheatgrass is the most
abundant perennial species followed by bulbous bluegrass and crested wheatgrass. Intermediate wheatgrass
and bulbous bluegrass both significantly increased in nested frequency in 2001, while crested wheatgrass
remained at a stable level. Moderate to heavy use was noted on intermediate and crested wheatgrass in 2001.

The dominate forb is alfalfa, contributing nearly 28% average cover in 2001. These plants are very robust and
healthy and displayed some use in 2001. Storksbill was found in low abundance in 1994 and 1996, but
sharply increased in 2001. Storksbill had an estimated cover of nearly 24% in 2001. All other forbs were
infrequent and insignificant in 2001.

1996 TREND ASSESSMENT

Soil trend is stable with no noticeable erosion reported in 1996. Vegetation cover has declined slightly, while
litter cover has increased slightly. The browse trend is stable with white rubber rabbitbrush being the only
species encountered. Although cheatgrass is the dominate grass, other seeded grass species will compete for
resources to help keep it in check. Alfalfa is large and vigorous providing cover and forage. Herbaceous
trend is stable with very little change from 1994.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)

23



2001 TREND ASSESSMENT

Trend for soil continues to be stable. Vegetation and litter cover are high, and except for some bison
wallowing areas, bare ground is low and erosion is minimal. Browse is unimportant on the site with only
white rubber rabbitbrush being sampled in a very low density. Trend for the herbaceous understory is slightly
up. Perennial grasses increased in sum of nested frequency and cheatgrass significantly decreased in nested
frequency. Alfalfa, which maintained a stable nested frequency, remains the dominant forb.

TREND ASSESSMENT

soil - stable (3)

browse - n/a

herbaceous understory - slightly up (4)

HERBACEOUS TRENDS --

Herd unit 00 , Study no: 4

T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

¢ '94 '96 '01 '94 '96 '01 '94 '96 '01
G| Agropyron cristatum 98 77 76 35 26 31 2751 1.09] 147
G| Agropyron intermedium 161 (156] ,230 37 51 67| 6.19]1 5.06] 5.57
G| Bromus tectorum (a) L4271 A55] 393 96 98 98| 29.17| 23.51| 12.03
G| Elymus cinereus 1 - - 1 - - .03 .00 .03
Gl Festuca myuros (a) R | 38 - 7 14 - 43] 121
GJPoa bulbosa o S o8l - 1 29 - A5 3.42
Gl Poa fendleriana 1 - - 1 - - .00 - -
G| Poa secunda 5 - 4 1 - 2 15 .00 .30
GJ Vulpia octoflora (a) - - 10 - - 3 - - .04
Total for Annual Grasses 427 476] 441 96| 105] 115| 29.17] 23.95] 13.29
Total for Perennial Grasses 221 236] 391 75 78| 1291 9.14f 6.31] 10.80
Total for Grasses 648] 712 832] 171] 183] 244] 38.31] 30.27] 24.09
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T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

¢ '94 '96 '01 '94 '96 '01 '94 '96 '01

F |Draba nemorosa (a) - - 8 - - 4 - - .02
F|Erodium cicutarium (a) 33| 1021 379 11 37 96 22 58] 23.91
F |Holosteum umbellatum (a) abd 21 16 2 1 7 .01 .00 11
F|Lappula occidentalis (a) - - 1 - - 1 - - .00
F|Medicago sativa 211 209| 182 69 76 66| 21.29| 32.47| 27.95
F|Polygonum douglasii (a) - 2 - - 1 - - .00 -
F|Salsola iberica (a) 3 - - 2 - - .03 - -
F | Sisymbrium altissimum (a) - - 8 - - 3 - - .01
F | Tragopogon dubius - - - - - - - - .03
Total for Annual Forbs 411 106| 412 15 391 1111 0.27] 0.59]| 24.06
Total for Perennial Forbs 211 209] 182 69 76 66| 21.29| 32.47| 27.98
Total for Forbs 2521 315] 594 841 115] 177] 21.57] 33.06] 52.05

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --

Herd unit 00, Study no: 4

T|Species Strip Frequency Average Cover %

y

p

¢ 94 96 '01 | 94 96 ‘01

B| Chrysothamnus nauseosus 1 1 0 15 .03 .00
hololeucus

Total for Browse 1 1 0 0.15( 0.03] 0.00

BASIC COVER --

Herd unit 00, Study no: 4

Cover Type Nested Frequency Average Cover %

'94 '96 '01

'94 '96 '01

Vegetation 484 486 484 69.76] 62.37| 68.24
Rock 75 39 51 1.02 .61 1.77
Pavement 62 38 76 .39 .14 .19
Litter 491 498 461 60.32 69.96] 46.87
Cryptogams 15 8 7 23 .04 18

Bare Ground

76 44 115

1.83 78 391
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SOIL ANALYSIS DATA --
Herd Unit 00, Study no: 04, Alfalfa Seeding

Effective Temp °F pH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
10.7 61.4 7.7 72.7 14.0 133 1.1 7.6 259.2 8
(11.3)
PELLET GROUP FREQUENCY --
Herd unit 00 , Study no: 4
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
94 96 01 101 101
Rabbit 1 - - 9 N/A
Deer 1 - - 26 2(5)
Bison 3 10 29 1453 121 (299)
Antelope - 1 - - -
BROWSE CHARACTERISTICS --
Herd unit 00 , 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 8 9 1 2 3 Ht. Cr.
Chrysothamnus nauseosus hololeucus
M94 - - - - - - - - - - - - 0 25 38 0
96 1 - - - - - - - - 1 - - 20 23 44 1
01 - - - - - - - - - - - - 0 5 15 0
D|94 - 1 - - - - - - - 1 - - 20 1
96 - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'94 100% 00% 00% + 0%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '94 20 Dec: 100%
'96 20 0%
'01 0 0%
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Trend Study 00-5-01

Study site name: Buffalo Scaffold Cyn. . Vegetation type: _Annual Grass .

Compass bearing: frequency baseline_110 degrees magnetic.
Frequency belt placement: line 1 (11{t), line 2 (34ft), line 3 (591ft), line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From the ranch house, drive 0.5 miles to a fork. Turn right and drive another 0.45 miles to a fork. Turn right,
and drive 1.4 miles to a fork by the Sentry Mountain Peak. Stay right, and drive 2.1 miles to witness post on
the right side of the road at the bottom of a hill in a meadow. From the witness post walk 34 steps at a bearing
of 110 degrees magnetic to the 0-foot baseline stake. The baseline runs in a direction of 340 degrees
magnetic.
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DISCUSSION

Trend Study No. 00-5

The Buffalo Scaffold study is located on the west side of Antelope Island about % mile south of Buffalo
Scaffold Canyon. The site lies at an elevation of approximately 4,480 feet and slopes gently (3-5%) to the
west. The shoreline of the Great Salt Lake is about 3/4 of a mile to the west. Fire burned the site sometime
prior to establishment in 1995. The site is now dominated by annual herbaceous species. Bison pats and
bighorn sheep pellets were sampled by a pellet group transect read in 2001. Use by bighorn sheep was light,
while that of bison was estimated at 12 days use/acre (30 days use/ha).

Soil textural analysis indicates a sandy loam with a neutral pH (6.8). Effective rooting depth (see methods) is
estimated at under 13 inches. Average soil temperature at 12 inches below the surface was 64°F. There is a
slight color change in the soil profile about 8§ inches below the soil surface. Organic matter is very low at less
than 1%. Very little rock was encountered within the soil profile. Vegetation and litter cover have been high
in all sampling years with most of this provided by annual species. The cover value for bare soil has been low
at less than 1%. Erosion remains minimal even with the decline in litter cover.

No browse species were encountered on the site. Frequent fire intervals have effectively removed the browse
component entirely off the site and most of the surrounding area.

In 1995 and 1996, nearly 90% of the grass cover was contributed by cheatgrass and rattail fescue. Due to the
extremely dry conditions in Northern Utah in 2000-2001, these species decreased in cover and nested
frequency in 2001. Currently (‘01), cheatgrass and rattail fescue contribute to just over half of the grass
cover, or about 40% of the total vegetation cover on the site. Perennial grasses nearly doubled in sum of
nested frequency in 2001. This increase is due mainly to the increase in purple three-awn and bulbous
bluegrass, both low value species. Sand dropseed is present in low abundance, but did slightly increase in
nested frequency in 2001.

Storksbill is the dominate forb followed by moth mullein. It was noted in 1996 that there were many old
stalks from annual sunflower, but no plants were present from the current season. Other species encountered
include prickly lettuce, yellow salsify and sego lily. Sego lily significantly increased in nested frequency in
2001.

1996 TREND ASSESSMENT

Soil trend is stable with no erosion apparent in 1996. Vegetative cover has declined but all other cover values
have remained constant. Rattail fescue and cheatgrass dominate the site providing much competition for
perennial species. Herbaceous trend is stable but with very poor composition.

TREND ASSESSMENT

soil - stable (3)

browse - n/a

herbaceous understory - stable (3) but with very poor composition
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2001 TREND ASSESSMENT

Trend for soil continues to be stable. Vegetation and litter cover are abundant and well disbursed. Bare
ground is very low at less than 1% cover. Browse remains non-existent on the site. Trend for the herbaceous
understory is slightly up with an increase in sum of nested frequency of perennial grasses. Both cheatgrass
and rattail fescue significantly decreased in nested frequency as well. Although the increase in perennial
grass frequency comes primarily from two low value species, purple three-awn and bulbous bluegrass, these
species are better than cheatgrass.

TREND ASSESSMENT

soil - stable (3)

browse - n/a

herbaceous understory - slightly up (4)

HERBACEOUS TRENDS --
Herd unit 00 , Study no: 5

T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

e

'95 '96 '01 '95 '96 '01 '95 '96 '01

G| Aristida purpurea J4| 1471 216 29 61 821 3.39] 4.82] 17.06
G| Bromus tectorum (a) 483 484 448 1001 100 100 41.41| 27.39| 22.23
G| Festuca myuros (a) A58 465 3151 1001 100 82| 29.28] 32.27] 6.05
GJPoa bulbosa 35 01 120 14 2 42 17 01] 544
G| Poa fendleriana $20 a a 6 - -l L59 - -
G| Sporobolus cryptandrus 67 64 84 28 24 311 1.31 96| 2.21
G| Vulpia octoflora (a) p1561 37| 26 36 11 121 7.74 .98 .08
Total for Annual Grasses 1097 986] 789 236] 211] 194| 78.44] 60.66] 28.36
Total for Perennial Grasses 196] 217] 420 77 87] 155] 6.47| 5.78] 24.71
Total for Grasses 1293] 1203] 1209] 313 298] 349]| 84.92{ 66.45] 53.08
F | Agoseris heterophylla 9 - - 5 - - .02 - -
F|Calochortus nuttallii w37 9] .62 21 3 34 .10 .01 .19
F |Draba nemorosa (a) - - 6 - - 2 - - .01
F|Erodium cicutarium (a) 4071 265| 342 100 86 931 8.93| 2.24| 11.95
F | Fritillaria spp. 3 - - 1 - - .00 - -
F|Lactuca serriola 1 5 1 1 2 1 00 .01 00
F | Tragopogon dubius - 11 1 - 4 1 - .02 .03
F|Veronica biloba (a) - - 2 - - 2 - - .06
F|Verbascum blattaria 201 1901 149 11 78 59 401 2.74] 5.78
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T|Species Nested Frequency Quadrat Frequency |Average Cover %

y

p

e

'95 '96 '01 '95 '96 '01 '95 '96 '01

Total for Annual Forbs 4071 265] 3501 100 86 97| 8.93] 2.24] 12.02
Total for Perennial Forbs 700 215] 213 39 87 95| 0.54] 2.78] 6.01
Total for Forbs 4771 480] 563| 139] 173] 192] 9.48] 5.03] 18.04
Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)
BASIC COVER --

Herd unit 00 , Study no: 5

Cover Type Nested Frequency Average Cover %

'95 '96 '01 '95 '96 '01

Vegetation 499 499 494 79.72 62.80| 75.09

Rock 61 3 1 45 .00 .03

Pavement 1 56 91 .00 .69 25

Litter 499 500 461 78.74 79.65| 38.20

Bare Ground 37 29 75 18 .10 47

SOIL ANALYSIS DATA --

Herd Unit 00, Study no: 05, Buffalo Scaffold

Effective Temp °F PH %sand Yosilt Y%clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
12.7 64.4 6.8 56.7 24.0 19.3 9 10.8 208.0 i
(12.4)

PELLET GROUP FREQUENCY --

Herd unit 00 , Study no: 5

Type Quadrat Pellet Transect

Frequency Pellet Groups Days Use
per Acre per Acre (ha)
95  '96 '01 01 01

Bighorn Sheep| - - - 17 N/A

Deer - 2 1 - -

Bison 2 1 3 148 12 (30)
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Trend Study 00-6-01

Study site name: Timely Gull Ridge . Vegetation type: _Annual Grass .

Compass bearing: frequency baseline 260 degrees magnetic.
Frequency belt placement: line 1 (111t), line 2 (34ft), line 3 (591t), line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From the Ranch House drive 0.4 miles and take a right turn. Travel 0.45 miles where the road forks. Stay left
and travel 1.8 miles to another fork in the road. Stay left, from the fork travel 1.7 miles to a witness post
which is 30 feet off the right hand side of the road. From the witness post walk 5 paces at a bearing of 260
degrees magnetic to the 0-foot baseline stake. The baseline runs in a direction of 260 degrees magnetic.

N

!

00-6-01
Timely Gull

Ridge

Ranch
house
Mushroom

Map Name: Timely Gull Ridge Diagrammatic Sketch

Township 2N , Range 3W , Section 20 UTM 4528112 N 398365 E
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DISCUSSION

Trend Study No. 00-6

The Timely Gull Ridge study is located on the west side of Antelope Island about 2 mile above the shoreline.
Slope is 13% with a south, southwest aspect. Elevation is approximately 4,400 feet. To the east is a large
gully with scattered pinyon and juniper on the opposite slope. A moderately sized group of bison were
observed near the site in 2001. A pellet group transect read in conjunction with the vegetation baseline in
2001 noted light use by both deer and bighorn sheep. Bison use was determined to be 19 days use/acre (47
days use/ha).

Soil textural analysis indicates a sandy loam with a neutral pH (6.6). Effective rooting depth was estimated at
just over 18 inches, with an average soil temperature of 66°F at a depth of 17 inches. Potassium may be a
limiting factor in the soil at only 6 ppm as values less than 10 ppm have been shown to affect plant growth
and development. Organic matter is low at less than 1%. Vegetative cover and litter have been abundant and
effective at limiting erosion on the site. Due to the extremely dry conditions prior to sampling in 2001, litter
cover had decreased and bare ground slightly increased in 2001. However, litter remains well disbursed over
the site as evidenced by it’s high nested frequency value.

No browse species were encountered on the site in any sampling year due to short, intense, recurring fire
intervals.

Cheatgrass is the dominate grass species for all years. In 1995 and 1996, cheatgrass provided 94% and 90%
of the grass cover respectively. With the extremely dry conditions of 2000-2001 in Northern Utah, cheatgrass
cover was greatly reduced in the 2001. Nested frequency and quadrat frequency for cheatgrass still remained
high, yet sixweeks and rattail fescue both decreased in nested frequency in 2001. Perennial grasses nearly
quadrupled in sum of nested frequency in 2001, due to the increase in purple three-awn. Sand dropseed also
increased in nested frequency in 2001, although the increase was not significant.

Forb cover was scant in 1995 and 1996. In 2001 however, storksbill increased to more than 26% average
cover. Perennial forbs are rare, with moth mullein being the dominant species.

1996 TREND ASSESSMENT

Soil trend is stable with no erosion apparent in 1996. Although vegetation cover declined slightly, litter cover
increased leaving little bare ground. Cheatgrass, rattail fescue and six weeks fescue are the dominate
herbaceous species providing the bulk of the vegetative cover. Even if fire is suppressed on the site, it will be
extremely difficult to change the composition of the community. Herbaceous trend is stable at this time but
with a very poor composition.

TREND ASSESSMENT

soil - stable (3)

browse - n/a

herbaceous understory - stable but with very poor composition (3)
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2001 TREND ASSESSMENT

Trend for soil is stable. Litter cover decreased in 2001 due to the dry conditions, but litter is still well
disbursed over the site as evidenced by it’s high nested frequency value. Vegetation cover remains high and
erosion is minimal. Browse remains non-existent and will likely never play an important role on this site.
Trend for the herbaceous understory is slightly up. Sum of nested frequency of annual grasses decreased and
the most abundant perennials, purple three-awn and sand dropseed both increased in nested frequency.
Storksbill increased in both cover and frequency in 2001. The increases in perennial grasses are encouraging.

TREND ASSESSMENT

soil - stable (3)

browse - n/a

herbaceous understory - slightly up (4)

HERBACEOUS TRENDS --

Herd unit 00 , Study no: 6

T|Species Nested Frequency  |Quadrat Frequency |Average Cover %

y

p

¢ '95 '96 '01 '95 '96 '01 '95 '96 '01
G| Aristida purpurea 25 11 G142 10 5 58 32 12 4.08
G| Bromus tectorum (a) 4991 499 471 100 100] 100| 61.79] 63.37] 13.82
Gl Festuca myuros (a) J5| L1631 135 21 51 52 69| 3.75 .56
Gl Poa fendleriana 3 - - 2 - - .01 - -
Gl Sporobolus cryptandrus 55 47 67 26 27 36 88 1.51] 1.22
G| Vulpia octoflora (a) 3441 257 ,66 83 68 241 1.99| 1.85 .34
Total for Annual Grasses 918 919| 672 204| 219| 176] 64.47| 68.98| 14.72
Total for Perennial Grasses 83 58] 209 38 32 94| 1.21 1.63] 5.31
Total for Grasses 1001 977] 881| 242] 251 270] 65.68] 70.62] 20.03
F| Agoseris heterophylla 8 - - 4 - - .02 - -
F | Calochortus nuttallii - - 3 - - 2 - - .01
F|Draba nemorosa (a) 12 23 24 3 6 8 .01 .03 .04
F|Erodium cicutarium (a) 4301 342 4561 100 94 96| 3.791 2.78] 26.70
F|Tragopogon dubius - 1 - - 1 - - .00 -
F|Verbascum blattaria -~ 291 94 - 12 38 -l 1.58] 8.14
Total for Annual Forbs 4421 365| 4801 103| 100| 104 3.80] 2.81| 26.74
Total for Perennial Forbs 8 30 97 4 13 40| 0.01 1.59] 8.15
Total for Forbs 4501 395 5771 107] 113] 144] 3.82] 4.41] 34.90

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)
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BASIC COVER --

Herd unit 00, Study no: 6

Cover Type Nested Average Cover %
Frequency
'95 '96 '01 '95 '96 '01
Vegetation 500 500 491 73.59| 68.52 56.05
Rock 269 36 4 2.95 18 .03
Pavement - 131 385 0 1.54 10.95
Litter 500 495 465 66.70 79.70| 32.95
Cryptogams 51 20 - 52 .35 0
Bare Ground 40 11 160 12 .05 1.85
SOIL ANALYSIS DATA --
Herd Unit 00, Study no: 06, Timely Gull Ridge
Effective Temp °F PH %sand Yosilt Y%clay | %0M | PPMP | PPMK dS/m
rooting depth (in) (depth)
18.2 65.8 6.6 76.9 10.1 13.0 9 6.0 89.6 4
(16.5)

PELLET GROUP FREQUENCY --

Herd unit 00 , Study no: 6

Type Quadrat Pellet Transect

Frequency Pellet Groups Days Use
per Acre per Acre (ha)
95  '96 '01 01 01

Bighorn Sheep - 2 26 N/A

Deer - 5 70 5(13)

Bison 1 8 226 19 (47)
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SUMMARY
MANAGEMENT UNIT - 00 - ANTELOPE ISLAND
Six trend studies were reread in the spring of 2001.

A common trend throughout all sampling periods is the abundance of annual, weedy species. Most of the
sites remain dominated by annual grasses and forbs, primarily cheatgrass and storksbill. Due to the extremely
dry conditions in 2000-2001 in Northern Utah, cheatgrass actually decreased in cover on 4 sites, and
decreased in nested frequency on 5 sites. Rattail and six weeks fescue both decreased in cover and nested
frequency on most of the studies as well. Decreases in cheatgrass cover and nested frequency resulted from
individual plants being slightly less abundant and smaller in stature due to the dry winter and spring prior to
sampling. However, even with these decreases, cheatgrass remains very abundant as shown by the fact that it
was sampled in nearly every quadrat on all of the studies on Antelope Island. Unlike cheatgrass, storksbill
increased in cover and nested frequency on all 6 studies in 2001. It is the most abundant forb on all of the
trend studies in 2001, except at the Alfalfa Seeding study.

Perennial grasses increased in both cover and sum of nested frequency on all 6 studies in 2001. Most of the
increase in both cover and frequency is due to the increase in 2 low value species, purple three-awn and
bulbous bluegrass. Perennial forbs decreased in sum of nested frequency on 4 studies, increased on 1 study
and remained stable on the another. The forb component on these studies consists almost entirely of
infrequent, weedy increasers so the loss of perennial forbs is not key.

Due to short, intense, recurring fire intervals on the island, browse is virtually non-existent on all of the trend
studies. Browse species will likely never play an important role in the vegetative make-up of these studies
because reproduction will be difficult without a lot of resource input. Remnant browse populations, primarily
big sagebrush, have very little chance of reproducing naturally due to very low densities, high competition
with annual weeds, and short fire intervals.

A summary table with trends follows.
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Trend Summary

Category 1994 | 1996 | 2001
00-1 soil est 4 3
Tin Lambing Shed

browse est 3 n/a

herbaceous understory est 3 3

Category 1995 1996 | 2001
00-2 soil est 3 3
Frary Homestead

browse est 3 n/a

herbaceous understory est 3 3
00-3 soil est 3 3
Garden Springs Flat South

browse est 3 n/a

herbaceous understory est 3 4

Category 1994 | 1996 | 2001
00-4 soil est 3 3
Alfalfa Seeding

browse est 3 n/a

herbaceous understory est 3 4

Category 1995 1996 | 2001
00-5 soil est 3 3
Buffalo Scaffold

browse est n/a n/a

herbaceous understory est 3 4
00-6 soil est 3 3
Timely Gull Ridge

browse est n/a n/a

herbaceous understory est 3 4

(1) = down, (2), slightly down, (3) = stable, (4) = slightly up, (5) = up

(est) = established, (n/a) = no trend
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WILDLIFE MANAGEMENT UNIT 1 - BOX ELDER

Boundary Description

Box Elder, Tooele, Salt L ake, Davisand Weber counties - Boundary begins at the Utah-Idaho state
line and Interstate 15; then west along this state line to the Utah-Nevada state line, south along this
state line to Interstate 80, east on I-80 to I-15, north on I-15 to the Utah-Idaho state line.

Herd Unit Description

Covering approximately 3,475,200 acres (King and Muir 1971), Wildlife Management Unit 1 is one of the
largest in the state. However, big-game range accounts for less than one-third of the unit. The Box Elder
subunit 1B (Promontory region) is located in the east side and consists primarily of private land and was
considered unsuitable for permanent trend studies. The Pilot Mountain subunit 1C is made up of the most
southern portion of the unit and Pilot Mountain. The Raft River subunit 1A (western portion of the unit),
where studies have been established, is dominated by the Raft River, Grouse Creek and Goose Creek
Mountains. Here again, private land accounts for almost 70% of what is considered "normal" winter range
(King and Muir 1971) and is arranged in a checkerboard pattern with public lands. Towns located within this
area are Etna, Grouse Creek, Lynn, Yost, and Park Valley.

The Raft River Mountains run parallel to the Utah-Idaho border, are moderately steep on the south and east,
and more gentle on the north and west. The highest point is 9,925 feet on an unnamed peak at the head of the
Clear Creek drainage. The Grouse Creek Mountains are relatively narrow and steep and run north-south. At
9,000 feet, Red Butte is the highest point in the Grouse Creek Range. The topography of the Goose Creek
Mountains is generally more nominal, the highest point being 8,584 feet on Twin Peaks. The Dove Creek
Mountains are more rough, but the terrain becomes more gentle near the Three Corners area.

Normal winter range covers 588,898 acres in subunits 1A and 1B. The upper limits range between 6,000 and
8,000 feet depending on aspect. Winter concentration areas include: the Raft River Narrows, Devils
Playground, Bovine, Kimber Ranch, Red Butte Basin, Black Hills, Hardister Creek, and Mud Springs Basin.
During severe winters, the normally available winter range can be reduced as much as 74% (King and Muir
1971).

Seasonal migration consists mainly of elevational, and north to south migrations from summer range to winter
range. A significant number of deer which spend their summers in Idaho, migrate south onto unit 1 winter
ranges.

King and Muir (1971) estimated that the summer range was restricted to 194,612 acres (only 17% of the
range) located in the upper portions of the Raft River, Goose Creek and Grouse Creek Mountains. They
considered this quality summer range to be critical to the unit's big-game herds, especially for deer. Areas
specifically listed as summer concentration areas for deer are the uppermost elevations of the Raft River
Mountains, Johnson Creek Drainage, the head of Lynn Valley, the crest of the Grouse Creek Mountains, and
Hardister Creek Plateau. Fawn production estimates from 1975 through 1990 have averaged a little more than
74 fawns/100 does (Jense et al. 1985, Jense et al. 1991). Between 1990 and 1995 the average was nearly 60.
This would indicate that the summer range appears to be of sufficient quantity and quality to maintain a
healthy herd, at least at present levels. But, if one examines a regression of trend on the fawn/doe ratios, it
shows a declining trend through this same 15 year period (1975-90) with the ratios going from almost 86
down to 46. This is reflective of periods of drought that are so detrimental to summer ranges, especially if
they are already a limiting factor. Climate data from Grouse Creek show below normal precipitation for 13
out of the past 25 years (1975 to 2000). Four consecutive dry years occurred between 1976 and 1979 with
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another 3 consecutive dry years from 1988-90. Nine years during the past 25 showed above normal
precipitation including 2 consecutive wet years in 1983-84 and 4 consecutive wet years from 1995 through
1998.

King and Muir (1971) also describe seven general vegetation types which appear to dominate this big-game
range. Sagebrush makes up 55% of the winter range and 58% of the summer range. With an estimated
production of 2,010 Ibs/acre and 3,033 lbs/acre on the winter and summer ranges respectively, the big
sagebrush type produces the most forage of any type. Black sagebrush occupies ridge tops within the summer
range and the upper reaches of the winter range. On the summer range, the black sagebrush type has the
highest abundance of grasses and forbs. Within the summer range, the browse type is dominated by curlleaf
mountain mahogany on the drier sites and by maple on the more mesic sites. This type provides a good
variety of spring-fall forage, yet makes up less than 1% of the winter range. The sagebrush-juniper and
juniper types together account for 31% of the winter range. Juniper are more important for the thermal cover
they provide in this type. Although small amounts of the aspen-timber and forb-grass types are found along
the upper edges of winter range, their primary value is as summer range. A more detailed description and
vegetation maps of the different vegetative types for deer herd unit 1 can be found in the 1970 Range
Inventory Report published in 1971 by King and Muir.

The Box Elder herd unit was divided into two areas in the 1970 inventory, the western segment had 588,898
acres of useable big-game range with the eastern segment having 342,567 acres of useable big-game range.
The average vegetative production for each vegetative type and their respective acreages for each range type
were determined as follows:

Black sagebrush 1,940 Ibs/acre on 26,188 acres; sagebrush 2,010 Ibs/acre on 511,744 acres; mixed
browse 1,842 lbs/acre on 5,767 acres; sagebrush-juniper 1,863 lbs/acre on 134,167 acres; juniper
1,556 lbs/acre on 154,912 acres; aspen-timber 384 Ibs/acre on 5,056 acres; forb-grass 1,164 lbs/acre
on 7,564 acres; and maple-sagebrush 1,086 lbs/acre on 21,203 acres (this last type is located only on
the eastern segment of the unit). The remainder of the acreage was made up of non-range and
agricultural land types.

These average production figures were determined by sampling a total of 404 one-hundred-foot transect lines
during the range inventory in 1970.

Big Game Trends

Pratt (1983) gave a brief history of the recent management of this unit's deer populations. In 1950, the season
was primarily buck only with a few special permits. Between 1951 and 1970, regulations allowed either sex
hunting with some special permits and season extensions. During 1971 and 1972, the first three days were
either sex, followed by eight days of buck only hunting. From 1973 to the present, hunts have been buck only
with a few special antlerless permits to help lower the population because of depredation to agricultural lands.

The 1990 management objectives were to maintain the population necessary to sustain a yearly harvest of
2,250 bucks from subunits A and B and 1,100 for subunit C. Current objectives are to manage for a modeled
target winter population of 24,000 deer with an annual buck harvest of about 2,800 animals, achieve post
season ratio of 15 bucks/100 does, and to maintain and protect 588,000 acres of winter range and 194,000
acres of summer range.

Between 1950 and 1981, the buck harvest for the western portion of the unit ranged between 508 and 3,022,

with an average of 1,302 bucks per year (Pratt 1983). However, the harvest has been increasing in recent
years. In 1982, there were 2,891 bucks taken and 3,364 and 2,233 were taken respectively in 1983 and 1984
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(Jense et al. 1985). Harvests peaked in 1988 and 1991 when 4,454 and 4,323 bucks were harvested
respectively. Harvests dropped significantly after the severe winter of 1992-93. Only 503 bucks were taken
in 1993 increasing to 1,081 by 1994. Anterless permits have been issued each year averaging 1,418 does per
year between 1986 and 1992. Numbers dropped to only 583 in 1993, 39 in 1994 and 117 in 1995.

A regression trend line of buck harvest for the 40-year period of 1950-1990 shows an increasing trend from
838 in 1950 to 3,014 by 1990. While the regression of fawn-doe ratios have decreased from 86 to 46 from
1975-1990. This would suggest that the harsh winters of 1982-84 and a 3-year period of drought from 1988-
89 have had a detrimental effect on the fawn population. Between 1991-92 and 1994-95 the fawn/doe ratio
has averaged 64 fawns/100 does. Since the severe winter of 1992-93, numbers have increased from 54
fawns/100 does in 1992-93 to 70 in 1994-95.

Elk herd unit 1 boundary coincides with Deer herd unit 1. The Pilot Mountain elk unit population had been
relatively stable from 1984 to 1990, with two aerial counts (1989 and 1990) showing totals of 302 and 327
animals. The calve-cow ratios have bounced around a lot since 1984 and have gone from a low of 24 to a high
of 51 in 1990. Between 1991-92 and 1995-96 the calves/100 cow ratio has averaged only 39. The regressed
trend for calve-cow ratios has shown a slightly downward trend since 1984, following the downward trend of
the fawn-doe ratios.

Pratt (1983) listed several concerns about the increasing pressure on the unit's range and deer herd. A
livestock owners group called the "Park Valley Improvement Association" is attempting to rehabilitate the
range (for livestock use) by burning or chaining sagebrush and juniper on private lands. Much of this range is
then seeded to monotypic stands of crested wheatgrass. This results in reductions in important wintering
areas, and thermal-hiding cover. It has changed migration routes and concentration areas and has resulted in
increased agricultural depredation problems. Other problems mentioned were: access problems resulting in
uneven harvests and increasing hunter pressure in more open vegetation types, which could result in over-
harvests. More importantly, these monotypic grass stands are more susceptible to catastrophic events, such as
drought, insect outbreaks, disease, and also limits the season of use for this type. The more diverse a plant
community is, the more resilient it is, especially in it's recovery from periods of drought. Community
diversity also extends season of use for both wildlife and livestock.

When interpreting the data, it should be recalled that the 1984 studies were read in a period of above average
precipitation. In fact both 1983 and 1984 were well above normal. The 1990 readings were conducted after
several successive years of drought (1988-1990). The 1996 readings occurred in a year of above normal
precipitation. These conditions must be considered when evaluating long-term trend data, especially
pertaining to herbaceous vegetation. Since the studies sample mostly winter range where browse, most often
sagebrush, is the key forage, the following study site discussions focus more on trends related to browse
condition, composition and availability.

Trend Study Summary

Twenty-four studies were read in 1996 on unit 1. Fifteen of the study sites were rereads from sites established
in 1984 and read again in 1990, 1996, and 2001. Twelve study sites sampled winter ranges on sagebrush-
grass range types with two sites placed in the pinyon-juniper type and one in mixed mountain brush. Nine
new trend studies were established in 1996 to provide data in other areas of concern. These include mixed
mountain brush sites at Nut Pine Hills (#1-16), Clark’s Basin (#1-17), and Keg Spring (#1-21). A high
elevation black sagebrush site was added on Bally Mountain (#1-19) and an aspen site was established at
Cotton Thomas (#1-10). Due to the increasing elk numbers on the Pilot Range, two studies, Patterson Pass
(#1-23) and Sheep Range Spring (#1-24) were also established. An additional site was established at Dake
Pass (#1-22) to monitor a black sagebrush wintering area for elk north of the Pilot mountains.
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Trend Study 1-1-01

Study site name: Kelton . Vegetation type: Big Sagebrush .
Compass bearing: frequency baseline_165 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

Proceed on U-30 to the Kelton Junction and turn southeast off U-30. Proceed 0.3 miles to a point where the
telephone pole line crosses the road. Stop here. From the power pole on the west side of the road, take a
compass bearing of 253 degrees magnetic (directly west) and walk 142 paces to the 0-foot stake of the
frequency baseline. This is a green steel fence post wired with browse tag #7905. The baseline runs 165
degrees magnetic.
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Map Name: Black Butte Diagrammatic Sketch
Township 13N . Range 11W , Section 30 UTM_4633170 N, 322004 E
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DISCUSSION

Trend Study No. 1-1

The Kelton trend study is located approximately one-half mile south of the Kelton Junction on Highway U-30.
Identified as an important deer and antelope winter range, the study area often has concentrations of both
animals. Antelope and deer pellet groups were abundant in the past but since a fire burned the area prior to
the 1990 reading, there is little use wildlife. Elevation is approximately 4,640 feet on nearly level to gently
sloping terrain with a slight east or east-southeast aspect. Before the fire, the range type was basin big
sagebrush with an extensive understory of cheatgrass.

Soil is alluvial in origin and basalt derived. Soil is a loam in texture and is relatively deep. Apart from a few
basalt outcrops and boulders, surface rockiness is minimal. Organic matter content is lacking (1.6%) and is
primarily derived from a nearly uniform understory cover of dead cheatgrass. Shrubs in the past comprised
the primary vegetative cover in combination with cheatgrass. Litter and rock provide a nearly continuous
ground cover. Fire before 1990 has reduced shrub cover to less than 3% in 1996 and 2001. Soil erosion is
minimal and the soil erosion condition class was determined to be stable in 2001.

Browse composition in the past was dominated by basin big sagebrush with small numbers of white rubber
rabbitbrush. During the 1984 reading, total browse density was estimated at 2,565 plants/acre. At that time
the sagebrush showed evidence of heavy to moderate use, but exhibited good vigor and a stable age structure.
Between 1984 and 1990, a fire burned the area reducing the sagebrush to only 132 plants/acre. By 2001,
density of basin big sagebrush has increased to only 220 plants/acre due in part to drought and the competition
with cheatgrass.

Currently, understory vegetation is depleted and consists almost entirely of annuals, primarily cheatgrass
which accounted for 95% of the total vegetative cover in 2001. Cheatgrass forms a dense uniform cover of
“fine fuel” that poses a severe fire hazard when it is dry. Perennial grasses are limited to isolated individuals
of bottlebrush squirrel-tail and Sandberg bluegrass. Annual and biennial forbs such as prickly lettuce, annual
stickseed, tansy-mustard, and tumble mustard are fairly common. Perennial forbs are limited to a few
individuals of gooseberry leaf globemallow and longleaf phlox.

1984 APPARENT TREND ASSESSMENT

This site appears essentially stable, although subjected to very heavy deer and antelope use. As a result,
overall vegetative condition is below optimum, but not apparently deteriorating further. The browse
component is dominant and will remain so. Understory condition is poor but stable. Soil trend appears stable.
Litter and vegetative cover are high and the site is nearly level, resulting in almost negligible soil erosion. The
greatest threat to the site is the high fire hazard because of the dense annual grass cover. With the right
conditions, one fire could eliminate most of the basin big sagebrush that is so important to deer and antelope.

1990 TREND ASSESSMENT

A fire on the study site since 1984 has dramatically changed the species composition and eliminated over 95%
of the sagebrush population. The area is currently dominated by cheatgrass and Russian thistle, both with
100% quadrat frequency values. Annuals were not inventoried in 1982, so no comparison can be made.

Photo point comparisons with 1984 show that much of the understory consisted of cheatgrass before the burn.
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TREND ASSESSMENT

soil - stable (3)

browse - down after fire (1)

herbaceous understory - down after fire, dominated by annuals (1)

1996 TREND ASSESSMENT

The soil trend has improved slightly since 1990. Percent bare ground has declined while litter cover has
increased. Erosion is not a problem on this site due to the lack of slope and abundant herbaceous vegetation
cover, but more than 90% is provided by annual species. The browse trend has slightly improved since the
fire. Estimated density of basin big sagebrush has increased. The number of seedling and young plants have
also increased. On the negative side, broom snakeweed was sampled in the 1996 reading. It currently
numbers only 320 plants/acre but has an age class distribution of an expanding population. The herbaceous
trend is in stable yet poor condition. Cheatgrass brome still dominates the site, providing 96% of the
herbaceous vegetation cover. Perennial grasses are nearly absent. The forb composition is also dominated by
annuals. Sum of nested frequency of forbs declined considerably since 1990 due to a major reduction in
Russian thistle. Currently, the dominant forbs consist of tumble mustard, prickly lettuce, and scarlet
globemallow.

TREND ASSESSMENT

soil - improved slightly (4)

browse - slightly up but still depleted (4)

herbaceous understory - stable but dominated by annuals (3)

2001 TREND ASSESSMENT

The soil trend has remained stable. Percent bare ground has remained almost the same, while litter cover has
deceased slightly. Erosion is not a problem on this site due to the lack of slope and abundant herbaceous
vegetation cover, but more than 95% is provided by annual species. The browse trend is slightly down with a
61% decline in density and an increase in the dead to live ratio (from 1:9.3 to 1:2.2). The number of seedling
and young plants have also decreased. The population is still at very low numbers since the fire. Broom
snakeweed has decreased substantially since the 1996 reading. It currently numbers only 160 plants/acre with
75% classified as decadent. Cheatgrass brome still dominates the site, providing 95% of the total vegetative
cover. Perennial grasses continue to be nearly absent. The forb composition is also dominated by annuals.
Sum of nested frequency for forbs declined considerably since 1990 due to a major reduction in Russian
thistle. Currently the dominant forbs consist of tumble mustard, prickly lettuce, and scarlet globemallow.

TREND ASSESSMENT

soil - stable but poor (3)

browse - slightly down and depleted (2)

herbaceous understory - stable but still dominated by annuals (3)
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HERBACEOUS TRENDS --
Herd unit 01 , Study no: 1

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
G| Bromus tectorum (a) -l 360 ,380] ,380 -l 100 98 97| 33.03| 58.69
G| Poa secunda % I . 0 2 - 7 3 .10 .04
Gl Sitanion hystrix 14 16 3 14 8 7 1 7 .03 .09
G| Unknown grass - perennial 3 - - - 1 - - - - -
Total for Annual Grasses 0| 360 380] 380 0f 100 98 971 33.03] 58.69
Total for Perennial Grasses 22 16 20 20 11 7 8 101 0.13] 0.13
Total for Grasses 221 376] 400] 400 11] 107] 106] 107] 33.17] 58.82
F|Chaenactis douglasii - - 3 - - - 1 - .00 -
F|Descurainia pinnata (a) -1 13 e W4 - 7 - 4 - .02
F| Erigeron spp. - - 3 - - - 1 - .00 -
F|Euphorbia spp. - - 5 - - - 2 - .01 -
F|Euclidium syriacum - 2 - - - 1 - - - -
F|Gilia spp. (a) - - 1 1 - - 1 1 .00 .00
F|Halogeton glomeratus (a) - 24 - - - 9 - - - -
F|Holosteum umbellatum (a) - - 3 - - - 1 - .00 -
F|Lappula occidentalis (a) - - - 3 - - - 1 - .00
F|Lactuca serriola e S 22 e - 2 9 - 21 -
F|Phlox longifolia ") I . e 3 - 9 - .07 -
F|Salsola iberica (a) -l 3691 15 21 -l 100 7 8 .06 .09
F|Sisymbrium altissimum (a) - -l 103 14 - - 49 5 81 .02
F|Sphaeralcea grossulariacfolia 2 9 4 3 1 5 2 2 15 15
F| Tragopogon dubius 3 - 1 - 1 - 1 - .00 -
F|Unknown forb-perennial 3 - - - 1 - - - - -
Total for Annual Forbs 0| 406] 122 43 of 116 58 191 0.88] 0.14
Total for Perennial Forbs 13 16 55 3 6 8 25 2| 046] 0.15
Total for Forbs 13] 422] 177 46 6] 124 83 21] 1.34] 0.30

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

44




BROWSE TRENDS --
Herd unit 01 , Study no: 1

T|Species Strip Average
y Frequency Cover %
p
¢ '96 '01 '96 '01
B| Artemisia tridentata tridentata 13 10 1.60( 1.30
B| Chrysothamnus nauseosus 2 2 .38 .38
consimilis
B| Chrysothamnus nauseosus 4 2 .30 .30
hololeucus
B| Chrysothamnus viscidiflorus 0 3 - .53
stenophyllus
B| Gutierrezia sarothrae 10 6 .06 -
Total for Browse 29 23 2.34] 2.51
BASIC COVER --
Herd unit 01 , Study no: 1
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 388 386 2.001 23.001 39.01] 62.26
Rock 111 30 1.25 75 2.93 .52
Pavement 182 114 25 1.25 2.15 1.33
Litter 400 381 80.75] 54.25| 69.33] 49.56
Cryptogams 78 35 8.25 0 1.11 1.08
Bare Ground 155 157 7.50] 20.75 4401 7.05
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 01, Kelton
Effective Temp °F PH Y%sand Yosilt %clay | %0M | PPMP [ PPMK dS/m
rooting depth (in) (depth)
19.7 61.2 8.2 43.6 344 28.0 1.6 15.5 700.8 .61
(18.3)

Stoniness Index

Study 01 - 01, Kelton
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PELLET GROUP FREQUENCY --

Herd unit 01 , Study no: 1

Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 101
Deer - 2 52 4 (10)
Cattle 4 2 70 6 (14)
BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 1
AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
G|R Per Acre |(in)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Artemisia tridentata tridentata
S|84 3 2 - - - - - - 4 1 - 166 5
90 - - - - - - - - - - - 0 0
96 - - - 2 - - - - 2 - - 40 2
01 1 - - - - - - - 1 - - 20 1
Y| 84 2 6 2 - - - - - 10 - - 333 10
90 2 - - - - - - - 1 1 - 66 2
96 17 - - - - - - - 17 - - 340 17
01 2 - - 1 - - - - 3 - - 60 3
M 84 1 15 31 - - - - - 46 - 1 1566 27 34 47
90 1 - - - - - - - 1 - - 33 10 8 1
96 11 - - - - - - - 11 - - 220 21 25 11
01 4 1 - - - - - - 5 - - 100 26 40 5
D| 84 - 7 12 - - - 1 - 6 - 12 666 20
90 1 - - - - - - - 1 - - 33 1
96 - - - - - - - - - - - 0 0
01 3 - - - - - - - 3 - - 60 3
X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 60 3
01 - - - - - - - - - - - 100 5
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 36% 58% 19% -95%
'90 00% 00% 00% +76%
'96 00% 00% 00% -61%
'01 09% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 2565 Dec: 26%
'90 132 25%
'96 560 0%
'01 220 27%
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AlY |Form Class (No. of Plants) Vigor Class Plants Average Total
G|R Per Acre |(in)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Atriplex confertifolia
M 84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 - - 0
01 - - - - - - - - - - 0 34 46 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 0 -
Chrysothamnus nauseosus consimilis
M 84 - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - 0 - - 0
96 11 - - - - - - - 11 - - 220 16 16 11
01 3 - - - - - - - 3 - - 60 29 41 3
D| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 5 - - - - - - - 5 - - 100 5
X| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -27%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 220 0%
'01 160 63%
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
G|R Per Acre |(in)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Chrysothamnus nauseosus hololeucus
M 84 - - - - - - - - - - 0 - - 0
90 - 1 - - - - - - 1 - 33 22 26 1
96 6 - - - - - - - 6 - 1201 20 30 6
01 1 - - - - - - - 1 - 20 33 58 1
D| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 1 - - - - - - - 1 - 20 1
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 100% 00% 00% +73%
'96 00% 00% 00% -67%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec 0%
'90 33 0%
'96 120 0%
'01 40 50%
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
G|R Per Acre |(in)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
Y| 84 3 - - - - - - - - 2 1 - - 100 3
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 0 0
M 84 1 - - - - - - - - 1 - - - 33 12 20 1
90 - - - - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - - - - of 21 38 0
01 4 - - - - - - - - 2 2 - - 80 9 25 4
D| 84 2 - - - - - - - - 2 - - - 66 2
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 0 0
X|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 60 3
01 - - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 199 Dec: 33%
'90 0 0%
'96 0 0%
'01 80 0%
Grayia spinosa
M 84 - - 2 - - - - - - 2 - - - 66 33 48 2
90 - - - - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - - - - of 25 50 0
01 - - - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 100% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: -
'90 0 -
'96 0 -
'01 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total
G|R Per Acre |(in)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Gutierrezia sarothrae
S|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 14 - - 1 - - - - - 15 - - - 300 15
01 - - - - - - - - - - - - - 0 0
Y| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 7 - - - - - - - - 7 - - - 140 7
01 - - - - - - - - - - - - - 0 0
M 84 - - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - - 0 - - 0
96 9 - - - - - - - - 9 - - - 180 11 16 9
01 2 - - - - - - - - 2 - - - 40 6 9 2
D| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 6 - - - - - - - - 1 - - 5 120 6
X|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 300 15
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -50%
'01 00% 00% 63%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 320 0%
'01 160 75%
Leptodactylon pungens
M 84 - - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - - - - 0 7 16 0
01 - - - - - - - - - - - - - 0 9 18 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants | Average Total

G|R Per Acre |(in)

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

Opuntia spp.

M 84 - - - - - - - - - - 0 - 0
90 - - - - - - - - - - 0 - 0
96 - - - - - - - - - - 0 6 0
01 - - - - - - - - - - 0 - 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 0 -
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Trend Study 1-2-01

Study site name: Rosette . Vegetation type: Big Sagebrush .
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 Rosette, Utah and mile marker 51, proceed northeast on U-30 approximately 1.3 miles and turn right.
Proceed through the Utah Department of Transportation gravel dump and find a dirt road on the west side of
gravel pile area. Proceed south on this road for 0.4 miles (passing a left fork) to a left fork. Turn left (i.e.,
east) and proceed 0.1 miles to a witness post on the left side of the road and stop. From the witness post take
a bearing of 9 degrees magnetic and walk 22 paces to the 0-foot stake of the frequency baseline. The 0-foot
stake is wired with a red browse tag, number 7906.

‘[ UDOT gravel pit U-30 to >
E I Park
Valley
Dump
/ I N
1 AN {— Rosette | -
\ ,.__!f,-— ;,“"““ A ‘\\ufFJ/\_ ) [RDTHe 5 +
S O = - 1-2-01
Rosette
| +
I 100"
<~ ;" Witness post
0.1 mi
Map Name: Rosette Diagrammatic Sketch
Township 13N , Range 13W , Section 31 UTM 4631263 N, 301911E
Y g
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DISCUSSION

Trend Study No. 1-2

The Rosette trend study is located approximately two miles east-southeast of Rosette on critical deer winter
range. This area is a Wyoming big sagebrush type which also contains some scattered Utah juniper and a few
pockets of black sagebrush. Judging from browse utilization and pellet group frequency, deer use through the
years has ranged from moderate to heavy. Cattle also graze the area and were present at the time the study
was initially established. A pellet group transect read on the site in 2001estimated 26 deer days use/acre (65
days use/ha). This area is within the Hirschi allotment which is assigned for 25 cattle with a season of use
from October 16 through December 31. Elevation is 5,480 feet on gently sloping to almost level terrain with a
southerly exposure.

Soil texture is a clay loam with a neutral soil reaction (7.3 pH). The amount of phosphorus in the soil (7.2
ppm) could be a limiting factor because it has been shown that amounts below 10 ppm can limit plant growth
and/or development. The soils have been alluvially deposited. There is minimal rockiness and the soil is
moderately deep with an average effective rooting depth estimated at just over 15 inches. The ratio of
protective ground cover from vegetation and litter compared to percent bare ground is relatively poor, yet
erosion does not appear to be significant at this time because of nearly level terrain. However, the erosion
condition classification was determined to be moderate in 2001.

The key browse species is Wyoming big sagebrush. Density estimates have varied since 1984, however the
methods were slightly modified by increasing the sample size by more than three times in 1992. In terms of
forage production, Wyoming sagebrush accounts for respectively 57% and 71% of the browse cover in 1996
and 2001. The sagebrush type in the 1970 Range Inventory was determined to have an air dry estimated
production of 2,010 pounds to the acre. Utilization was determined to be heavy in 1984 with 52% of the
population displaying heavy use. By 1990, only 11% of the sagebrush was classified as heavily hedged. Use
was mostly light in 1996 and 2001. Percent decadency rose in 1990 to 77% with poor vigor expressed on
48% of those shrubs. By 1996, percent decadency declined to 29%. Currently, only 18% were classified as
decadent. The bulk of plants exhibiting poor vigor were classified as decadent. Dead plants were first
inventoried during the 1996 reading. The average number of dead sagebrush in 1996 and 2001 is 1,650
plants/acre. This would equate to about one dead plant to every three live plants. Poor vigor and the high
number of dead plants is likely the result of intraspecific competition combined with drought, not a result of
heavy use. Age class analysis from 1996 data suggested an expanding population due to a large number of
seedlings and young. However in 2001, the proportion of seedlings and young within the population have
been greatly reduced. Even with a slight decrease in the population in 2001, there are more than enough
replacements (young age class) to make up for the slight decrease in overall numbers.

Other shrubs found on the site which produce additional forage consist of small numbers of black sagebrush
and rubber rabbitbrush. Narrowleaf low rabbitbrush, a low growing increaser, has a current (‘01) density of
3,160 plants/acre and has an age class structure of a stable to slightly decreasing population. Monitoring of
this species abundance will be an important trend parameter in the future.

Herbaceous plants are considerably more diverse and important as forage than at the Kelton site (#1-1).
Although percent cover and total herbaceous density are much lower here, cheatgrass is not nearly as
abundant. Currently (‘01), it only accounts for 28% of the grass cover. Perennial grasses are much more
abundant on this site than at Kelton. Common species include: thickspike wheatgrass, Sandberg bluegrass,
and bottlebrush squirreltail. Forbs are diverse yet produce only a little over 2% total cover. Common
perennial forb species include hooker balsamroot, hoods phlox, and cryptantha.

53



1984 APPARENT TREND ASSESSMENT

Vegetative trend appears stable, however, the heavy forage utilization could produce changes in shrub
composition and density. Herbaceous conditions are only fair, but are not noticeably declining. Soil trend
appears stable to slightly down. Signs of soil movement are apparent, but the nearly level terrain prevents
rapid soil loss.

1990 TREND ASSESSMENT

Trend for soil is stable. Bare ground cover values increased slightly from 42% to 50%, but basal vegetative
cover nearly doubled. Trend for browse is down. Wyoming big sagebrush on this site had an estimated 25%
canopy cover in 1990. However, it has declined since the last reading from 6,332 plants/acre in 1984 down to
3,799 plants per acre in 1990. Percent decadency has also increased from 23% to 77% . Very few seedlings
and no young sagebrush were found on site in 1990. Recent utilization of the sagebrush has been light to
moderate. In contrast, the narrowleaf low rabbitbrush has increased it's density by 17%. Trend for the
herbaceous understory is slightly up. Sandberg bluegrass and squirreltail have increased in nested frequency
and quadrat frequency values since 1984. Sum of nested frequency of perennial forbs has also increased
slightly

TREND ASSESSMENT

soil - stable (3)

browse - down (1)

herbaceous understory - up slightly (4)

1996 TREND ASSESSMENT

The soil trend is still improving due to an increase in litter cover and a significant decline in bare ground (50%
to 22%). This combined with the level terrain limit erosion. Trend for the key browse species, Wyoming big
sagebrush, has also improved since 1990. Density has increased from 3,799 to 6,160 plants/acre, percent
decadence has declined from 77% to 29%, and vigor is good on all but 31% of the decadent shrubs. Age class
composition indicates an expanding population with 2,620 seedlings/acre and 3,040 young plants/acre
estimated. Cover was estimated at 14% and a further increase in sagebrush cover and density will negatively
effect understory plants. Trend for the herbaceous understory is stable. Sum of nested frequency for grasses
declined slightly, while the sum of nested frequency of forbs increased slightly. Sum of nested frequency of
thickspike wheatgrass and bottlebrush squirreltail increased significantly.

TREND ASSESSMENT

soil - up (5)

browse - up (5)

herbaceous understory - stable (3)

2001 TREND ASSESSMENT

The soil trend is considered stable at this time. Percent litter cover and bare ground are similar with little
change. The ratio of protective ground cover to bare soil has remained almost the same since 1996. This
combined with the level terrain limit erosion even though the erosion condition was classified as moderate.
Trend for the key browse species, Wyoming big sagebrush, has remained fairly stable with only a slight
decrease in density. There are more than enough young plants to maintain the current population. Percent
decadence has declined from 77% in 1990 to 29% in 1996 and 18% in 2001. Vigor is good on all but about
40% of the decadent shrubs. Age class analysis indicates a slightly expanding population with the number of
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young plants outnumbering the estimated number of dead plants within the population. Cover for Wyoming
sagebrush has increased from an estimated 14% to 18% in 2001. A further increase in sagebrush cover could
negatively affect the herbaceous understory. Trend for the herbaceous understory appears stable. Sum of
nested frequency for perennial grasses is stable, while sum of nested frequency for perennial forbs slightly
declined. However, the perennial forbs make up less than 2% cover or less than 15% of the total herbaceous
cover.

TREND ASSESSMENT

soil - stable, but only fair condition (3)
browse - stable (3)

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 01 , Study no: 2

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron smithii 73 51 67 83 31 23 24 30 S71 112
G| Agropyron spicatum - Al w14 - - 1 6 - .05 -
G| Bromus tectorum (a) - -l 259 227 - - 84 771 3.20] 3.66
G| Oryzopsis hymenoides 1 2 - 1 1 2 - 1 - .00
G| Poa secunda 180 2311 189 212 70 83 71 78] 5.15] 7.40
G Sitanion hystrix 21,74 701 29 10 35 30 15 .61 .68
G| Vulpia octoflora (a) - - 3 - - - 1 - .00 -
Total for Annual Grasses 0 0] 262 227 0 0 85 771 3.21] 3.66
Total for Perennial Grasses 275 359 3401 325| 112 144 131| 124] 6.38] 9.22
Total for Grasses 2751 359 602] 5521 112] 144] 216] 201] 9.59] 12.88
F|Agoseris glauca - - 3 - - - 2 - .01 -
F| Allium acuminatum 23 e = W9 9 - - 7 - .04
F | Antennaria rosea - - 3 7 - - 1 4 .03 .07
F| Arabis spp. - - 6 3 - - 3 1 .01 .03
F| Astragalus beckwithii - - 2 - - - 1 - .00 -
F| Astragalus spp. - - 3 - - - 1 - .00 -
F| Astragalus utahensis - 2 6 7 - 1 4 4 .07 04
F | Balsamorhiza hookeri - - 2 - - - 2 - 18 -
F|Calochortus nuttallii - 3 - - - 1 - - - -
F|Chaenactis douglasii .10 Al 32 D 4 11 3 08 01
F|Cryptantha spp. = S 44 = - 4 18 - .19 -
F|Cymopterus longipes W3 W51 23] 28 24 25 13 15 .06 22
F|Delphinium nuttallianum w17 = = = 9 - - - - -
F|Descurainia pinnata (a) - - S 41 - - 1 25 .00 15
F|Eriogonum caespitosum 21 Hl6 3 = 1 9 1 - 00 -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '84 '90 '96 '01 '84 '90 '96 '01 '96 '01

F | Eriogonum cernuum (a) - -1 21 0 - - 8 2 .06 .03
F | Erigeron pumilus - - - 1 - - - 1 - .00
F|Gilia spp. (a) - - 13 5 - - 6 2 .05 .01
F|Lappula occidentalis (a) - - 17 11 - - 8 6 .09 .03
F | Lepidium perfoliatum - - - - - 2 - .03 -
F |Machaeranthera spp - - - - - 3 - .07 -
F|Navarretia intertexta (a) - - - - - 2 - .01 -
F|Pedicularis centranthera - - - 7 - - 3 - 33
F|Penstemon spp. - 1 - - - 1 - - - -
F|Phlox hoodii 271 S B36] 30 12 24 17 15 7 97
F|Phlox longifolia A8 66 LS7] 33 22 32 26 14 18 .09
F | Polygonum douglasii (a) - - 4 - - - 2 - .01 -
F|Ranunculus testiculatus (a) - - Il 69 - - 27 .01 23
F | Sisymbrium altissimum (a) - - 3 - - - 1 - .03 -
F | Streptanthus cordatus 8 4 - - 3 1 - - - -
F|Zigadenus paniculatus - - - 2 - - - 2 - .01
Total for Annual Forbs 0 0 74| 132 0 0 31 62| 0.28] 0.45
Total for Perennial Forbs 1881 207| 228] 132 841 100 105 69| 1.72] 1.84
Total for Forbs 188] 207] 302] 264 84| 100 136] 131] 2.00] 2.30

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 01 , Study no: 2

T|Species Strip Average
y Frequency |Cover %
p
¢ '96 '01 '96 '01
B| Artemisia tridentata 90 88 14.07| 18.53
wyomingensis
B| Chrysothamnus nauseosus 2 1 - -
consimilis
B| Chrysothamnus viscidiflorus 81 64 5.62] 3.02
stenophyllus
B|Juniperus osteosperma 8 7 2.50]1 1.51
B| Leptodactylon pungens 31 32 2.04]1 2.83
B|Opuntia spp. 8 3 21 .06
Total for Browse 220 | 195 | 24.47] 25.96
CANOPY COVER --
Herd unit 01 , Study no: 2 Point-Quarter Tree Data
Species Percent Trees per Average
Cover Acre diameter (in)
'96 '01 '96 '01 '96 '01
Juniperus osteosperma 4 7 55 56 3.9 | 7.8
BASIC COVER --
Herd unit 01 , Study no: 2
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 349 342 4.25 8.25] 35.01] 42.59
Rock 161 53 0 .50 1.20 .37
Pavement 277 215 9.25 4.00 4.63 3.88
Litter 391 364 37.25] 26.25| 39.15] 38.11
Cryptogams 155 80 7.25] 11.50 4.571 2.85
Bare Ground 269 273 42.00] 49.50] 22.06] 28.75
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 02, Rosette
Effective Temp °F PH Y%sand Yosilt %clay | %0M | PPMP [ PPMK dS/m
rooting depth (in) (depth)
15.3 63.8 7.3 46.6 25.4 28.0 1.5 7.2 236.8 72
(13.6)
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Stoniness Index

Depth in Decimeters
N
w
|

Study 01 - 02, Rosette

No

rock in profile

0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 2
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 01
Rabbit 19 6 122 N/A
Deer 21 11 339 26 (65)
BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 2
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
M 84 - 1 - - - - - - 1 - 66 10 10 1
90 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 - - 0
01 - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 100% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: -
'90 0 -
'96 0 -
'01 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 3 4 Ht. Cr.
Artemisia tridentata wyomingensis
S84 1 - - - - - - - 1 - - - 66 1
90 1 - - - - - - - 1 - - - 66 1
9 | 131 - - - - - - -1 131 - - - 2620 131
01 1 - - - - - - - 1 - - - 20 1
Y| 84 2 1 6 - - - - - 7 - 2 - 600 9
90 - - - - - - - - - - - - 0 0
9 | 151 - - 1 - - - -1 152 - - - 3040 152
01 59 - - 1 - - 1 - 61 - - - 1220 61
M4 5 26 33 - - - - - 60 - 4 - 4266 19 20 64
90 11 1 1 - - - - - 13 - - - 866 27 28 13
96 35 29 - 2 - - - - 66 - - - 1320 25 37 66
01 157 - - 3 - - - -1 160 - - - 3200 22 27 160
D| 84 - 12 10 - - - - - 8 - 10 4 1466 22
90 32 7 5 - - - - - 23 5 12 4 2933 44
96 52 38 - - - - - - 62 - - 28 1800 90
01 45 3 - - - - - - 29 - - 19 960 48
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 1780 89
01 - - - - - - - - - - - - 1520 76
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 41% 52% 21% -40%
'90 14% 11% 28% +38%
'96 22% 00% 09% -13%
'01 01% 00% 07%
Total Plants/Acre (excluding Dead & Seedlings) '84 6332 Dec: 23%
'90 3799 77%
'96 6160 29%
'01 5380 18%
Atriplex canescens
M 84 - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - - - 0 - - 0
01 - - - - - - - - - - - - 0 13 11 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 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.
Chrysothamnus nauseosus consimilis
M 84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 2 - - - - - - - 2 - 40 17 19 2
01 - - - - - - - - - - 0 - - 0
D| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - 1 - - - - 1 - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -50%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 40 0%
'01 20 100%
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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 3 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
S|84 6 - - - - - - - 6 - - - 400 6
90 2 2 - 3 - - - - 7 - - - 466 7
96 80 - - 3 - - - - 83 - - - 1660 83
01 4 - - - - - - - 4 - - - 80 4
Y| 84 5 3 - - - - - - 7 - 1 - 533 8
90 18 1 - - - - - - 17 1 1 - 1266 19
96 59 - - - - - - - 59 - - - 1180 59
01 18 - - - - - - - 18 - - - 360 18
M 84 1 21 1 - - - - - 31 - 2 - 2200 7 13 33
90 15 4 1 - - - - 20 2 - - 1466 9 8 22
9% | 192 2 - 30 - - 6 -1 230 - - 4600 11 18 230
01 88 - - 11 - - - - 99 - - - 1980 10 14 99
D| 84 - 10 1 - - - - - 6 - 5 - 733 11
90 9 2 7 4 - - - - 18 - 2 2 1466 22
96 1 5 - - - - - - 5 - - 1 120 6
01 36 - - 5 - - - - 40 - - 1 820 41
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - 540 27
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 65% 04% 15% +17%
'90 08% 17% 08% +29%
'96 02% 00% 33% -46%
'01 00% 00% .63%
Total Plants/Acre (excluding Dead & Seedlings) '84 3466 Dec: 21%
'90 4198 35%
'96 5900 2%
'01 3160 26%
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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|84 - - - - - - - - - - 0 0
90 - - - 1 - - - - 1 - 66 1
96 - - - - - - - - - - 0 0
01 - - - - - - 1 - 1 - 20 1
Y| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 3 - - - - - - - 3 - 60 3
01 3 - - - - - - - 3 - 60 3
M 84 - - - - - - - - - - 0 - 0
90 - - - - - - - - - - 0 - 0
96 5 - - - - - - - 5 - 100 - 5
01 2 - - - - - - - 4 - 80 - 4
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -13%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 160 -
'01 140 -
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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.
Leptodactylon pungens
S|84 - - - - - - - - - 0 0
90 2 - - - - - - 2 - 133 2
96 2 - - - - - - 2 - 40 2
01 3 - - - - - - 3 - 60 3
Y| 84 - - - - - - - - - 0 0
90 3 - 2 - - - - 5 - 333 5
96 13 - - - - - - 13 - 260 13
01 9 - 3 - - - - 12 - 240 12
M 84 - - - - - - - - - 0 - - 0
90 - - 1 - - - - 1 - 66 5 5 1
96 96 - 16 - - - -1 112 - 2240 12 15 112
01 95 - 19 - - - -l 114 - 2280 7 8 114
D| 84 - - - - - - - - - 0 0
90 - - 1 - - - - 1 - 66 1
96 1 - - - - - - - - 20 1
01 4 - 3 - - - - 6 - 140 7
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00% +82%
'96 00% 00% 79% + 5%
'01 00% 00% 75%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 465 14%
'96 2520 1%
'01 2660 5%
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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.

Opuntia spp.

Y| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 1 - - - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - - 0 0

M 84 1 - - - - - - - - 1 - - - 66 6 4 1
90 1 - - - - - - - - 1 - - - 66 6 10 1
96 6 - - - - - - - - 6 - - - 120 4 12 6
01 5 - - 2 - - - - - 7 - - - 140 - - 7

D| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 1 - - - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - - 0 0

X|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% + 0%
'90 00% 00% 00% +59%
'96 00% 00% 00% -13%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: 0%
'90 66 0%
'96 160 13%
'01 140 0%

Pinus edulis

S|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 1 - - - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 0 -
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Trend Study 1-3-01

Study site name: Rosebud Hills . Vegetation type: Black Sagebrush .

Compass bearing: frequency baseline 341 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (591t), line 3 (34 & 71ft).

LOCATION DESCRIPTION

Traveling towards Rosette (north) on U-30, proceed 0.1 miles past mile marker 34 and turn left (west).
Proceed through a gate and travel 1.2 miles to a fork. Turn left and proceed 0.3 miles southwest to another
fork. Turn right and proceed 1.6 miles to end of the road, crossing a wash and following the ridgetop. From
the end of the road walk to the mouth of the drainage to the left. Start up the drainage and find a green steel
stake near the opening of the drainage. Beginning at the stake, proceed approximately 330 paces up the
drainage bottom and note a large rock outcrop on the left. If the drainage has divided, you have gone too far.
From the outcrop, take a bearing of 336 degrees magnetic and proceed 75 yards up the slope to the 0-foot
stake of the baseline. The 0-foot stake is marked with browse tag number 7907. The baseline runs south to
north at 341 degrees magnetic. Lines 2 and 3 change directions and run 280 degrees magnetic.
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Rosebud Hills i :
Map Name: Warm Springs Hill Diagrammatic Sketch
Township 11N, Range 15W , Section 30 UTM 4613482 N, 282590 E
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DISCUSSION

Trend Study No. 1-3

The Rosebud Hills study is located on the east side of the Rosebud Hills. In the past it was thought to be a
major concentration area for wintering deer. Evidence for this conclusion was furnished by the presence of 12
winter-killed carcasses located within a 200 yard radius of the study site during the 1984 readings. Pellet
groups were abundant, but appear to be quickly dispersed by overland water flow. A pellet group transect
read on site in 2001 estimated only 12 deer days use/acre (30 days use/ha) and 1elk day use/acre (3 days
use/ha). This area is typical foothill terrain, occupied primarily by black sagebrush with scattered pockets of
Utah juniper on the ridges and canyon bottoms. Vegetative production for this vegetative type (black
sagebrush-grass) was inventoried and determined in 1970 to have an air dry weight of 1,194 pounds per acre.
The study site has a moderately steep (40%) south slope and an elevation of 5,720 feet.

Soils on the study site, including most of the surrounding area, are extremely rocky. It is a sandy clay-loam
with a slightly alkaline pH (7.8). Site potential could be affected by the low amounts of phosphorus in the soil
(5.4 ppm) where values less than 10 ppm can affect plant growth and development. Average rooting depth
was estimated at almost 17 inches during the 1996 reading. The underlying rock appears to be fractured in
some areas as some deeper measurements were encountered (over 20 inches). Weathered-in-place, soil is
derived from parent material composed primarily of metamorphic rock, probably quartzite, with lesser
amounts of a sedimentary shale-like rock. Ground cover from vegetation or litter is poor and erosion is
occurring. Signs of erosion include the amount of exposed rock, erosion pavement, and pedestalling of
perennial plants. The soil surface has an almost "armored" appearance with rock and pavement covering more
than half of the ground surface (65% in 2001).

Browse composition is dominated by an evenly spaced, but low-growing stand of black sagebrush numbering
approximately 7,320 plants/acre in 1996. Currently (‘01), the density is estimated at 7,600 plants/acre. Of
these, 6% are young, 71% are mature, and 23% are decadent. Individual shrubs are regularly spaced and
separated by interspaces largely devoid of vegetation. Use was very heavy in 1984, when 91% of the
sagebrush was classified as heavily hedged (>60% of twigs browsed). Percent decadence was also high then
at 47%. Conditions were similar in 1990, except use was mostly light. Use was moderate in 1996 and light in
2001.

Other shrubs occurring on the study area include: shadscale saltbush, narrowleaf low rabbitbrush, Nevada
ephedra, spiny horsebrush, grey horsebrush, spiny hopsage, Utah juniper, a few antelope bitterbrush, and big
sagebrush that are intermediate in appearance between basin and Wyoming big sage. The latter two species,
however, are very heavily utilized because they are preferred and in such low numbers. They could disappear
from the site over time. Shadscale is still the second most productive shrub on the site, providing 12% of the
shrub cover in 2001. Utilization was moderate to heavy in 1996, but light in 2001.

Herbaceous composition is depleted and is of little value either for forage or soil protection. Grasses
combined to produce only 1.5% cover in 1996, and 5% cover in 2001 . Forbs continue to combine for less
than 1% cover. Perennial or biennial plants are scarce and are limited to a few low-growing milkvetches,
cryptantha, longleaf phlox, and grasses such as Bottlebrush squirreltail, Indian ricegrass, Sandberg bluegrass,
and sparse clumps of bearded bluebunch wheatgrass in the canyon bottom.

1984 APPARENT TREND ASSESSMENT

Soil is very shallow and rocky. A long history of erosion has removed much of the surface soil leaving an
almost "armored" soil surface composed of small to medium sized rocks and erosion pavement. Trend
appears to be in a state of decline but most of the damage has already occurred. Vegetative condition is poor
but essentially stable. The herbaceous component is depleted and unlikely to improve or deteriorate further.
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The black sagebrush population is maintaining itself through reproduction. Seedlings become established in
shelter provided either by larger rocks or directly underneath shrub crowns.

1990 TREND ASSESSMENT

The lightly utilized south-facing slope is dominated by black sagebrush and shadscale. Both populations
appear relatively stable. There is almost a 15% canopy cover from the low-growing sagebrush. The site
supports very low diversity and production for perennial herbaceous plants. Perennial grass sum of nested
frequency and quadrat frequency indicates a slight overall decline. Forbs are already at very low frequencies
(almost non-existent) with not much change. The high percentage of erosion pavement and active sheet
erosion is normal for this type of site.

TREND ASSESSMENT

soil - stable, but poor condition (3)

browse - stable (3)

herbaceous understory - down slightly and poor condition (2)

1996 TREND ASSESSMENT

Ground cover characteristics are similar to those of 1990. Soil conditions are poor with little bare soil being
exposed. Soil depth estimates made in 1996 report effective rooting depth to be almost 17 inches with
occasional measurements over 20 inches. Soil temperature at an average depth of 15 inches is moderately
high at 64°F, making this slope a harsh site for seedling establishment with more than 60% rock cover and
moderately high soil surface temperatures during the summer months. This helps explain why this area is
dominated by black sagebrush instead of mountain big sagebrush. The browse trend is slightly up with
increased densities of black sagebrush and shadscale. Current utilization is heavier on these shrubs than in
1990, but not as heavy as 1984. Percent decadence is lower and vigor is good. The herbaceous understory is
still deficient. Trend is slightly up, due to an increase in the sum of nested frequency of grasses and forbs.

TREND ASSESSMENT

soil - stable but in poor condition (3)

browse - slightly up (4)

herbaceous understory - slightly up but poor (4)

2001 TREND ASSESSMENT

Ground cover characteristics are similar to those of 1996. Soil conditions continue to be poor but little bare
soil is exposed due to the extremely high rock and pavement cover. The browse trend is fairly stable for black
sagebrush and shadscale. Current utilization is mostly light. Percent decadence is slightly higher yet the
population still shows good vigor. The herbaceous understory continues to be deficient but now approaches
6% cover. Trend is stable for perennial species. Sum of nested frequency of perennial grasses declined
slightly but neither Indian ricegrass or bottlebrush squirreltail declined significantly. These two species
account for 37% of the total herbaceous cover. Nested frequency of annual cheatgrass did increase
significantly. Sum of nested frequency of perennial forbs also declined slightly but they provide only 2% of
the herbaceous cover. Annual forbs increased in frequency.

TREND ASSESSMENT

soil - stable but in poor condition (3)

browse - stable (3)

herbaceous understory - stable but in poor condition (3)
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HERBACEOUS TRENDS --
Herd unit 01 , Study no: 3

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
G| Bromus tectorum (a) - -l 119 192 - - 48 75 .61 3.06
G| Oryzopsis hymenoides 23 31 30 24 14 16 17 11 421 1.20
G| Sitanion hystrix 08 171 401 36 33 7 22 21 42 .87
Total for Annual Grasses 0 0] 119 192 0 0 48 75| 0.61] 3.06
Total for Perennial Grasses 91 48 70 60 47 23 39 321 0.85] 2.07
Total for Grasses 91 48| 189] 252 47 23 871 107] 147 5.13
F| Arabis spp. - - - 1 - - - 1 - .00
F| Astragalus beckwithii 2 - - - 1 - - - - -
F| Astragalus newberryi 1 1 5 - 1 1 2 - .01 -
F|Castilleja linariaefolia - - 7 - - - 3 - 18 -
F|Cryptantha spp. A" al 20 a - 1 9 - .10 -
F|Eriogonum cernuum (a) - - 50 - - - 22 - .38 -
F|Gilia spp. (a) - - a b33 - - 3 37 .01 27
F|Lappula occidentalis (a) - - Al 37 - - 2 18 .01 A1
F|Oenothera caespitosa . S . W9 - - 6 6 22 .10
F|Phlox longifolia - - 6 1 - - 2 1 .03 .00
F|Sphaeralcea coccinea - - 1 - - - 1 - .00 -
F|Unknown forb-perennial - - 4 - - - 2 - .01 -
Total for Annual Forbs 0 0 62| 120 0 0 27 551 0.40] 0.38
Total for Perennial Forbs 3 2 55 11 2 2 25 8| 0.57( 0.11
Total for Forbs 3 2] 117} 131 2 2 52 63] 0.98] 0.50

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 01 , Study no: 3

T|Species Strip Average
y Frequency Cover %
p
¢ 96  '01 '96 '01
B| Artemisia nova 98 93 14.77] 13.89
B| Artemisia spinescens 1 2 - -
B| Atriplex confertifolia 64 60 2.241 1.70
B| Chrysothamnus viscidiflorus 33 47 .86 2.36
stenophyllus
B|Ephedra nevadensis 6 5 .06 53
B|Juniperus osteosperma 3 4 441 1.37
B|Kochia americana 3 5 - .03
B| Tetradymia nuttallii 4 9 .03 33
Total for Browse 212 | 225 18.40( 20.24
BASIC COVER --
Herd unit 01 , Study no: 3
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 256 263 1.25 4.501 20.42( 27.07
Rock 370 343 43.00| 54.75] 45.49] 39.50
Pavement 349 362 14.00( 19.25] 15.93| 25.78
Litter 361 250 19.25( 13.75( 15.79] 8.97
Cryptogams 81 11 .50 0 43 .10
Bare Ground 205 196 22.00 7.75 3.591 6.07
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 03, Rosebud Hills
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
16.7 64.0 7.8 50.6 26.1 23.4 .81 54 208.0 .64
(14.9)
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PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 3

Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 101
Rabbit 13 4 278 N/A
Elk - - 17 1(3)
Deer 30 6 157 12 (30)
BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 3
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 nova
S|84 47 2 - - - - - - 49 - - - 1633 49
90 30 - - - - - - - 30 - - - 1000 30
96 24 - - 2 - - - - 26 - - - 520 26
01 8 - - - - - 1 - 9 - - - 180 9
Y| 84 5 2 - - - - - - 7 - - - 233 7
90 49 2 - - - - - - 49 1 1 - 1700 51
96 24 15 2 1 1 - - - 43 - - - 860 43
01 19 - - - - - 2 - 21 - - - 420 21
M84 - 3 85 - - - - - 69 - 19 - 2933 14 23 88
90 62 - - - - - - - 62 - - - 2066 9 18 62
96 8 99 40 - 107 3 - -1 252 - 5 - 5140 10 24 257
01| 271 - - - - - - -1 271 - - - 5420 8 21 271
D| 84 - 6 79 - - - - - 58 - 27 - 2833 85
90 75 2 1 1 - - - - 65 2 7 5 2633 79
96 2 42 - 14 2 - - 55 - - 11 1320 66
01 78 3 - 7 - - - - 61 - 2 25 1760 88
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 740 37
01 - - - - - - - - - - - - 840 42
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 06% 91% 26% + 6%
'90 02% .52% 07% +13%
'96 76% 14% 04% +4%
'01 78% 00% 07%
Total Plants/Acre (excluding Dead & Seedlings) '84 5999 Dec: 47%
'90 6399 41%
'96 7320 18%
'01 7600 23%
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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.
Artemisia spinescens
M84 - - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - - 0 - - 0
96 - 3 - - - - - - - 3 - - - 60 3 4 3
01 - - - - - - 2 - - 2 - - - 40 13 13 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 100% 00% 00% -33%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 60 -
'01 40 -
Atriplex confertifolia
S|84 1 - - - - - - - - 1 - - - 33 1
90 2 - - 1 - - - - - 3 - - - 100 3
96 17 - - - - - - - - 17 - - - 340 17
01 - - - 1 - - - - - 1 - - - 20 1
Y| 84 4 - - - - - - - - 4 - - - 133 4
90 3 - - - - - - - - 3 - - - 100 3
96 35 26 4 4 17 1 - - - 87 - - - 1740 87
01 5 - - 11 - - 1 - - 17 - - - 340 17
M 84 21 2 1 - - - - - - 24 - - - 800 8 13 24
90 13 - - - - - - - - 13 - - - 433 8 9 13
96 14 21 9 26 76 28 - - 61 180 - - - 3600 6 12 180
01 15 2 107 - - 10 - 137 - - - 2740 4 8 137
D| 84 10 2 1 - - - - - - 12 - 1 - 433 13
90 16 - - - - - - - - 10 - 1 5 533 16
96 1 - - 1 8 1 - - - 8 - - 3 220 11
01 4 - 1 37 - - 2 - - 33 - - 11 880 44
X|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 160 8
01 - - - - - - - - - - - - - 120 6
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 10% 05% 02% -22%
'90 00% 00% 19% +81%
'96 53% 18% 01% -29%
'01 02% 02% 06%
Total Plants/Acre (excluding Dead & Seedlings) '84 1366 Dec: 32%
'90 1066 50%
'96 5560 4%
'01 3960 22%
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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 stenophyllus
S|84 1 - - - - - - - 1 - 33 1
90 2 - - - - - - - 2 - 66 2
96 7 - - - - - - - 7 - 140 7
01 1 - - - - - - - 1 - 20 1
Y| 84 5 - - - - - - - 5 - 166 5
90 7 - - 1 - - - - 8 - 266 8
96 4 - - 1 - - - - 5 - 100 5
01 9 - - - - - - - 9 - 180 9
M84 8 2 2 - - - - - 12 - 400 6 8 12
90 10 - - - - - - 10 - 333 8 11 10
96 36 - - 3 3 - - - 42 - 840 8 15 42
01 51 - - - - - - - 51 - 1020 8 16 51
D| 84 1 1 - - - - - - 2 - 66 2
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 4 - - - - - 2 - 5 - 120 6
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 16% 11% 00% -5%
'90 00% 00% 00% +36%
'96 06% 00% 00% +29%
'01 00% 00% 02%
Total Plants/Acre (excluding Dead & Seedlings) '84 632 Dec: 10%
'90 599 0%
'96 940 0%
'01 1320 9%
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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 8 9 1 2 3 4 Ht. Cr.
Ephedra nevadensis
Y| 84 - - - - - - - - - - - - - 0 0
90 - 1 - - - - - - - 1 - - - 33 1
96 - - - - - - - - - - - - - 0 0
01 1 - - - - - - - - 1 - - - 20 1
M84 - - 2 - 1 - - - - 2 - 1 - 100 10 13 3
90 - - 1 1 - - - - - 2 - - - 66 11 14 2
96 - - 3 - 1 3 - - - 7 - - - 140 11 16 7
01 2 - 1 - - - - - - 3 - - - 60 11 23 3
D| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 - - 1 - - - - - - 1 - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 33% 67% 33% - 1%
'90 33% 33% 00% +29%
'96 14% 86% 00% -29%
'01 00% 40% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 100 Dec: 0%
'90 99 0%
'96 140 0%
'01 100 20%
Juniperus osteosperma
S|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - 1 - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - - 0 0
Y| 84 - - - - - - - - - - - - - 0 0
90 1 - - - - - - - - 1 - - - 33 1
96 - - - - - - - - - - - - - 0 0
01 3 - - - - - - - - 3 - - - 60 3
M84 - 1 - - - - 1 - - 2 - - - 66 60 66 2
90 1 - - - - - - - - 1 - - - 33 67 87 1
96 3 - - - - - - - - 3 - - - 60 - - 3
01 1 - - - - - - - - 1 - - - 20 - - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 50% 00% 00% + 0%
'90 00% 00% 00% - 9%
'96 00% 00% 00% +25%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: -
'90 66 -
'96 60 -
'01 80 -
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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.
Kochia americana
S|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 1 - - - - - - 1 - 20 1
01 - - - - - - - - - 0 0
Y| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 1 - - - - - - 1 - 20 1
01 - - - - - - 4 - 80 4
M84 - - - - - - - - - 0 - 0
90 - - - - - - - - - 0 - 0
96 - 1 - - - - 5 - 100 6 5
01 1 - - - - 1 - 2 - 40 5 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% + 0%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 120 -
'01 120 -
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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
S84 1 - - - - - - - 1 - 33 1
90 6 - - - - - - - 6 - 200 6
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
Y| 84 10 - - - - - - - 10 - 333 10
90 3 - - - - - - - 3 - 100 3
96 - - - - - - - - - - 0 0
01 1 - - - - - - - 1 - 20 1
M84 2 - - - - - - - 2 - 66 5 2 2
90 - - - - - - - - - - 0 - - 0
96 - - - 2 1 - - - 3 - 60 20 29 3
01 - - - - - - 2 - 2 - 40 21 30 2
D| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 1 - - - - - - - - - 20 1
01 4 - - 2 - - 4 - 4 - 200 10
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 20 1
01 - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00% -75%
'90 00% 00% 00% -20%
'96 25% 00% 25% +69%
'01 00% 00% 46%
Total Plants/Acre (excluding Dead & Seedlings) '84 399 Dec: 0%
'90 100 0%
'96 80 25%
'01 260 77%
Tetradymia spinosa
M84 1 - - - - - - - 1 - 33 15 19 1
90 1 - - - - - - - - - 33 14 24 1
96 - - - - - - - - - - 0 - - 0
01 - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00% + 0%
'90 00% 00% 100%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 33 Dec: -
'90 33 -
'96 0 -
'01 0 -
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Study site name: Chokecherry Springs .

Trend Study 1-4-01

Vegetation type: Mountain Brush .

Compass bearing: frequency baseline 345 degrees magnetic.

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

LOCATION DESCRIPTION

Proceed from U-30 towards the Rosebud BLLM field station. Bear left at the fork to the BLM station. Travel

2.1 miles to canal and intersection with a sign designating Emigrant Pass Road. Proceed southwest on

Emigrant Pass Road 5.5 miles to a fork. Turn right and travel 2.5 miles to a gate. Pass through the gate and
proceed 0.5 miles and turn right at a four-way junction. Travel 0.8 miles to a witness post on left side of road

and stop. From the witness post, take a bearing of 276 degrees magnetic to a large juniper, just off the left
side of the drainage with several young around it. This juniper is located on the slope above the split in the

drainage. Walk about 500 yards from the witness post to the large juniper. From this tree, take a bearing of 9

degrees magnetic and walk 9 paces to the 0-foot stake of the baseline, which is marked with browse tag

#7910. The baseline runs at 345 degrees magnetic.

1y Spiing:

H 500 yrds from
o771, witness post to
- ""‘O' @ 280°M

N

!

1-4-01
Chokecherry
Springs

Rosebud BLM
cabin

K3[eA Yieg >

0€-n

<« O¥[q

Map Name: Emigrant Pass

Township 10N , Range 16W , Section 30

Diagrammatic Sketch

UTM 4604973 N, 272512 E
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DISCUSSION

Trend Study No. 1-4

The Chokecherry Springs study is located approximately one mile northeast of Chokecherry Spring on a
moderately gentle (15%) east-southeast facing slope. This area is a mountain big sagebrush-grass type which
contains a scattered population of antelope bitterbrush. Elevation (6,400 feet) and exposure both suggest that
the area is not "critical" deer winter range. The local conservation officer considers the area "preferred winter
range." A pellet group transect read in conjunction with the vegetation transect estimates 36 deer days
use/acre (88 deer days use/ha) and 3 cow days use/acre (7 cow days use/ha). Vegetationally and
topographically, this site is intermediate between the mountain brush type on steeper, higher slopes and the
more gentle alluvial slopes to the east. Immediately below and east of the study area, there are broad ridges
occupied by black sagebrush with intervening swales containing mostly basin big sagebrush.

Soil is moderately deep clay loam, but quite rocky, and slightly alkaline (7.7 pH). Effective rooting depth (see
methods) is not an apparent problem. Average effective rooting depth was estimated at nearly 16 inches with
several measurements over 20". Like the site at Rosebud Hills (#1-3), soil temperature is moderately high,
with an average of 60°F at a depth of nearly 17 inches. Surface rock cover is much lower however than site
#1-3, with rock and pavement combining to produce almost 10% cover in 2001. The area appears fertile and
generally has a good litter cover and organic content. However, phosphorus could be a limiting factor at only
5.9 ppm where values less than 10 ppm can adversely affect some plants development and growth. Vegetative
cover from shrubs, to a lesser extent herbaceous plants, are adequate to prevent accelerated erosion. Low to
moderate soil movement is occurring by trailing livestock and wildlife. The erosion condition class was
determined to be only slight in 2001.

By virtue of its abundance and palatability, mountain big sagebrush is the key browse species, accounting for
51% of estimated browse cover in 2001. The population has been steadily decreasing in density since 1984,
by about 15% each time it was sampled. Utilization is mostly light to moderate. Dead plants are fairly
numerous at 840 plants/acre in 2001, a dead to live ratio of 1:3. This ratio has been fairly consistent since
1996. A serious threat to big sagebrush as well as most other browse species, is the winter feeding activities
of Voles (Microtus spp.). A large number of shrubs in the immediate area showed evidence of complete or
near compete girdling damage during the 1984 reading. This appears to have commonly occurred during the
severe winters of 1982-84 in many areas. Such damage is especially evident in swales, however, it has also
occurred within the study area. Some winter injury was noted on some of the sagebrush in 1996, perhaps
caused by the deep snows during the 1992-93 winter. Currently (‘01) there are an estimated 540 decadent
plants/acre, 19% of which where classified as dying.

Among other shrub species, the most important is a semi-erect layering ecotype of antelope bitterbrush. It
maked up 20% of the browse cover in 2001. This species showed evidence of relatively intense deer use as
well as rodent damage in 1984 and 1990. Current (‘01) use is light to moderate. The site could support more
bitterbrush than currently occurs. Narrowleaf low rabbitbrush, a known increaser, occurs in moderately high
numbers and displays a stable trend.

Perennial grasses occur in rather low numbers with 7 species combining to produce only about 9% cover in
1996 and 2001. Most important is bluebunch wheatgrass followed by subalpine needlegrass, bottlebrush
squirrel tail, and Sandberg bluegrass. Almost all of these showed evidence of use by cattle in 1984. Annual
cheatgrass is the most abundant grass which accounted for 42% of the grass cover in 1996 and 73% in 2001.

Forb composition is moderately diverse but not highly productive. The most productive forbs on the site
include: arrowleaf balsamroot, stoneseed, silvery lupine, tapertip hawksbeard, and longleaf phlox.
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1984 APPARENT TREND ASSESSMENT

Soil trend appears stable even though limited erosion is occurring. Animal use is the chief disturbance and
most erosion is associated with trampling and effects of trailing. Soil trend could easily decline if intensity of
use were to greatly increase. Vegetative trend appears stable to slightly down. The principal factors are a
large and vigorous population of narrowleaf low rabbitbrush, serious rodent damage on all species of shrubs
and an apparent slow but steady decline in antelope bitterbrush. The latter species maintains itself primarily
through vegetative means.

1990 TREND ASSESSMENT

This relatively higher elevation winter range shows the potential for excellent mountain big sagebrush and
bitterbrush production. The trend values for these key browse species are down slightly. Both populations
have declined in density and show lower numbers of seedlings and young. Utilization of sagebrush is mostly
light this year and percent decadence is stable. However, 45% of the decadent plants sampled were classified
as dying. Bitterbrush has declined 60% in density and half of the plants sampled in 1990 are decadent. The
herbaceous understory is diverse and fairly productive. Five out of the six grasses and twelve out of twenty-
one forbs have increased nested and quadrat frequency values.

TREND ASSESSMENT

soil - stable (3)

browse - down slightly (2)

herbaceous understory - slightly up (4)

1996 TREND ASSESSMENT

Ground cover characteristics have improved since 1990. Percent bare ground has declined from 17% to 7%
and litter cover has increased from 45% to 55%. Trend for the key browse species, mountain big sagebrush,
appears to be stable to slightly down. The population has declined slightly, percent decadence has increased
from 21% to 26%, and the proportion of shrubs displaying poor vigor increased slightly (14% to 16%). Trend
for antelope bitterbrush is up. However, bitterbrush accounts for only 14% of the shrub cover with an
estimated density of 740 plants/acre. The increase in density since 1990 (132 to 740 plants/acre) is likely due
to the larger, more representative sample used in 1996. Percent decadency declined from 50% to 0%, with
heavy use decreasing from 50% to 3%. Overall, trend for browse is stable. The herbaceous understory
displays a slightly upward trend. Sum of nested frequency increased slightly for perennial grasses while
nested frequency of forbs remained similar.

TREND ASSESSMENT

soil - up (5)

browse - stable (3)

herbaceous understory - up slightly (4)

2001 TREND ASSESSMENT

Ground cover characteristics have remained similar to 1996. There has been little change in percent bare soil
but a slight decrease in litter cover. Trend for soil is stable. Trend for the key browse species, mountain big
sagebrush, appears to be slightly down. The population has declined slightly, percent decadence is still fairly
high, and young recruitment is poor. There has been a decrease in the sagebrush population of about 15%
during each sampling date since 1984. Trend for antelope bitterbrush is slightly up, but it accounts for only
about 20% of the shrub cover with an estimated density of 800 plants/acre. Percent decadency of bitterbrush
remains low at 5%. Overall, trend for browse is slightly down. The herbaceous understory displays a slightly
upward trend. Sum of nested frequency increased slightly for perennial grasses, while frequency for perennial
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forbs remained similar. One negative factor is the significant increase in annual cheatgrass. Cover of
cheatgrass has increased nearly 4 fold since 1996. It currently accounts for 73% of the grass cover with a
cover value of 23%.

TREND ASSESSMENT

soil - stable (3)

browse - slightly down (2)

herbaceous understory - up slightly but dominated by cheatgrass (4)

HERBACEOUS TRENDS --

Herd unit 01 , Study no: 4

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron dasystachyum o ) I 2 B v - - 4 5 .59 Sl
G| Agropyron spicatum 58 T2 W50 B52 28 31 24 221 2911 230
G| Bromus tectorum (a) - -l 318 360 - - 90 98| 6.21| 23.46
G| Festuca ovina - 1 5 - - 1 3 - .19 -
G| Oryzopsis hymenoides 4 14 11 10 2 7 5 4 .37 .07
G| Poa secunda 221 5351 58] (140 12 18 26 52 99 3.95
G| Sitanion hystrix A7 101 301 A4l 8 6 14 20 1.18 .81
G| Stipa thurberiana - B0 26] 15 - 4 13 71 2.45 .84
Total for Annual Grasses 0 0] 318 360 0 0 90 98| 6.21| 23.46
Total for Perennial Grasses 101} 138 1921 275 50 67 891 110] 8.69( 8.51
Total for Grasses 101 138] 510 635 50 67] 179] 208] 14.90] 31.97
F|Agoseris glauca w28 32 ) a2 13 12 3 2 .01 .01
F|Allium spp. w40 Al L1492 19 3 8 45 .04 .67
F| Astragalus beckwithii Al L1537 .28 3 8 19 16 53 80
F| Astragalus spp. W34 24 a a 18 13 - - - -
F|Balsamorhiza sagittata 4 6 11 6 3 4 6 41 1.29 .68
F|Camelina microcarpa (a) - - 76 74 - - 29 31 .19 .81
F|Calochortus nuttallii - 2 - 5 - 1 - 2 - 01
F|Chaenactis douglasii 4 2 - 2 1 - .01 -
F|Cirsium arvense 4 4 - 2 2 - 01 -
F|Collomia linearis (a) - -l 446 8 - - 25 3 15 01
F|Comandra pallida N 01 291 36 2 2 11 18 .55 .50
F|Collinsia parviflora (a) - -l 1791 156 - - 67 56 931 1.30
F|Crepis acuminata 21 33 W17 L1l 2 14 11 6 35 31
F|Cryptantha spp. - - 13 - - - 8 - .04 -
F|Draba spp. (a) - - - 2 - - - 1 - .00
F|Galium aparine (a) - - 8 - - - 4 - .04 -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 '96 '01 '84 '90 '96 '01 '96 '01

F | Gayophytum ramosissimum (a) - - al W1 - - 1 19 .03 .67
F|Gilia spp. (a) - - - 11 - - - 3 - .01
F|Hackelia patens L5191 427 8 al 9 15 4 1 .04 .00
F|Lappula occidentalis (a) - - - 2 - - - 2 - .01
F|Lactuca serriola 2 - - - 1 - - - - -
F|Lithospermum ruderale al W15 15 b/ 1 8 5| 1.20 .29
F |Lomatium triternatum 9 13 8 4 5 6 4 3 .04 .01
F|Lupinus argenteus wl3 S 23] »l7 6 2 11 8| 133 146
F|Lygodesmia spinosa 291 471 W37 W19 17 26 18 10 .66 .55
F |Machaeranthera spp o -~ o13 o - - 5 - .02 -
F |Microsteris gracilis (a) - - = 032 - - - 17 - 47
F|Oenothera caespitosa 2 2 2 - 1 2 1 - .03 -
F |Penstemon speciosus - 1 - - - 1 - - - -
F|Phlox longifolia 001 891 ,100] 103 28 42 48 47 51 .80
F |Ranunculus testiculatus (a) - - 7 13 - - 3 4 .01 .02
F | Tragopogon dubius 1 5 5 2 1 3 3 .04 .01
F|Veronica biloba (a) - - 21 20 - - 8 6 .06 .05
Total for Annual Forbs 0 0] 338 369 0 01 137 142] 1.43| 3.39
Total for Perennial Forbs 264| 330 3481 333| 134 165 173 169] 6.75( 6.12
Total for Forbs 264 330 686] 702] 134] 165] 310] 311] &.19] 9.51

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 01 , Study no: 4

T|Species Strip Average
y Frequency Cover %
p
¢ 96  '01 '96 '01
B| Artemisia tridentata vaseyana 70 65 13.18| 16.61
B| Chrysothamnus nauseosus 7 7 .79 .96

consimilis
B| Chrysothamnus viscidiflorus 77 72 10.39( 5.98

viscidiflorus
B|Juniperus osteosperma 3 6 .01 33
B|Opuntia spp. 12 8 .03 .56
B|Purshia tridentata 28 25 391 642
B|Symphoricarpos oreophilus 5 10 .07 143
Total for Browse 202 | 193 | 28.41| 32.32
CANOPY COVER --
Herd unit 01 , Study no: 4 Point-Quarter Tree Data
Species Percent Trees per Average

Cover Acre diameter (in)
'96 '01 '96 '01 '96 '01
Juniperus osteosperma - 1 28 76 3.9 | 2.6
BASIC COVER --
Herd unit 01 , Study no: 4
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 366 386 1.75] 11.50] 46.40 62.06
Rock 216 115 8.25 9.75 6.39] 4.69
Pavement 242 190 14.75( 16.50 6.14 4.69
Litter 397 359 58.50| 45.25( 55.46] 44.56
Cryptogams 11 4 0 0 .05 .06
Bare Ground 187 152 16.75( 17.00 7.03 7.97
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 04, Chokecherry Springs
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
15.8 60.6 7.7 41.7 29.0 29.3 2.5 59 201.6 5
(16.9)
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Stoniness Index

01 - 04, Chokecherry Springs

Depth in Decimeters
N
w

I f i f i
0 20 40 60 80 100
Percent Frequency

PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 4
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
9% 01 101 101
Rabbit 5 1 17 N/A
Deer 11 14 461 35 (88)
Cattle 3 1 35 3(7)
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 4

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 vaseyana
S|84 5 - - - - - - - 5 - - - 333 5
90 - - - - - - - - - - - - 0 0
96 9 - - - - - - - 9 - - - 180 9
01 - - - - - - - - - - - - 0 0
Y| 84 24 3 - - - - - - 27 - - - 1800 27
90 4 - - - - - - - 4 - - - 266 4
96 16 1 - - - - - - 17 - - - 340 17
01 5 - - - - - - - 5 - - - 100 5
M84 7 10 3 - - - - - 20 - - - 1333 34 36 20
90 32 4 - - - - - - 36 - - - 2400 19 25 36
96 84 7 - 1 - - - - 88 2 2 - 1840 20 32 92
01 91 2 1 - - - - 94 - - - 1880 22 33 94
D| 84 - 5 8 - - - - - 10 - 3 - 866 13
90 10 - 1 - - - - - 4 - 2 5 733 11
96 28 6 2 - - - - 18 - - 21 780 39
01 26 - - 1 - - - - 22 - - 5 540 27
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 980 49
01 - - - - - - - - - - - - 840 42
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 30% 18% 05% -15%
'90 08% 02% 14% -13%
'96 09% 01% 16% -15%
'01 02% 00% 04%
Total Plants/Acre (excluding Dead & Seedlings) '84 3999 Dec: 22%
'90 3399 22%
'96 2960 26%
'01 2520 21%
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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 nauseosus consimilis
S|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 0 0
01 4 - - - - - - 4 - 80 4
Y|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 5 - - - - - - 5 - 100 5
01 2 - - - - - - 2 - 40 2
M84 - - - - - - - - - 0 - - 0
90 - - - - - - - - - 0 - - 0
96 3 - - - - - - 3 - 60 26 36 3
01 2 2 - 1 - - - - 5 - 100 26 26 5
D| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - 2 - 40 2
01 1 - - - - - - 1 - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -20%
'01 25% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 200 20%
'01 160 13%
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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
Y| 84 9 1 - - - - - - 10 - - 666 10
90 8 - - - - - - - 8 - - 533 8
96 6 2 - 2 - - - - 9 - - 200 10
01 5 - - - - - - 5 - - 100 5
M 84 26 11 - - - - - - 37 - - 2466 28 32 37
90 21 2 - 1 - - - - 22 1 1 1600 15 16 24
9% | 145 10 - 12 - - - -1 167 - - 3340 14 24 167
01 109 3 - 14 - - - -1 126 - - 2520 11 18 126
D| 84 12 - - - - - - - 12 - - 800 12
90 16 1 - 1 - - - - 16 - 2 1200 18
96 3 1 1 1 - - - - 4 - 2 120 6
01 17 1 - 1 - - - - 14 - 5 380 19
X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 80 4
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 20% 00% 00% -15%
'90 06% 00% 06% +9%
'96 07% .54% 02% -18%
'01 03% 00% 03%
Total Plants/Acre (excluding Dead & Seedlings) '84 3932 Dec: 20%
'90 3333 36%
'96 3660 3%
'01 3000 13%
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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 Ht. Cr.

Juniperus osteosperma

S|84 - - - - - - - - - - - 0 0
90 - - - 1 - - - - - 1 - 66 1
96 - - - 2 - - - - - 2 - 40 2
01 1 - - - - - - - - 1 - 20 1

Y| 84 1 - - - - - - - - 1 - 66 1
90 1 - - - - - - - - 1 - 66 1
96 2 - - - - - - - - 2 - 40 2
01 4 - - 1 - - 1 - - 6 - 120 6

M4 - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - 0 - - 0
96 1 - - - - - - - - 1 - 20 - - 1
01 - - - - - - - - - - - 0 - - 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% + 0%

'90 00% 00% 00% - 9%

'96 00% 00% 00% +50%

'01 00% 00% 00%

Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: -

'90 66 -
'96 60 -
'01 120 -

Opuntia spp.

Y| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 1 - - - - - - - - 1 - 20 1
01 - - - - - - - - - - - - 0 0

M84 3 - - - - - - - - 3 - - 200 6 5 3
90 3 - - - - - - - - 3 - - 200 8 17 3
96 13 - - - - - - - - 13 - - 260 5 15 13
01 9 - - - - - - - - 9 - - 180 5 10 9

D| 84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - 1 - - - - - 1 - - 20 1
01 - - - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% + 0%
'90 00% 00% 00% +33%
'96 00% 00% 00% -40%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 200 Dec: 0%
'90 200 0%
'96 300 7%
'01 180 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.
Purshia tridentata
Y| 84 2 1 2 - - - - - 4 - 333 5
90 - - - - - - - - - - 0 0
96 2 1 - 1 - - - - 4 - 80 4
01 1 - - - - - - - 1 - 20 1
M84 - - - - - - - - - - 0 - - 0
90 - - 1 - - - - - 1 - 66 15 35 1
96 18 11 1 2 1 - - - 33 - 660 27 54 33
01 17 15 2 1 - - - 37 - 740 33 57 37
D| 84 - - - - - - - - - - 0 0
90 - 1 - - - - - - 1 - 66 1
96 - - - - - - - - - - 0 0
01 - 1 - - - 1 - - 2 - 40 2
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 20 1
01 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 20% 40% 20% -60%
'90 50% 50% 00% +82%
'96 35% 03% 00% + 8%
'01 45% 08% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 333 Dec: 0%
'90 132 50%
'96 740 0%
'01 800 5%
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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.
Symphoricarpos oreophilus
Y| 84 2 - - - - - - 2 - 133 2
90 1 - - - - - - 1 - 66 1
96 - 1 - - - - - 2 - 40 2
01 - - - - - - - - - 0 0
M 84 1 - - - - - - 2 - 133 26 65 2
90 3 - - - - - - 3 - 200 17 52 3
96 2 - 1 - - - - 4 - 80 21 47 4
01 12 - 1 - - - - 13 - 260 21 49 13
D| 84 - - - - - - - - - 0 0
90 1 - - - - - - - 66 1
96 - - - - - - - - - 0 0
01 - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 25% 00% 00% +20%
'90 00% 00% 20% -64%
'96 33% 17% 00% +54%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 266 Dec: 0%
'90 332 20%
'96 120 0%
'01 260 0%
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Trend Study 1-5-01

Study site name: Devil's Playground . Vegetation type: Black Sagebrush .

Compass bearing: frequency baseline_173 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

Proceed toward Elko, Nevada on U-30 to mile marker 24 and turn right (west). Travel 1.55 miles to a fork
and bear right. Bear right and travel 0.9 miles. Turn left (west) and travel 0.55 miles to rock pile on left side
of road. Walk 11 paces southwest from the rock pile to the 0-foot stake of the frequency baseline. The
baseline is marked by a red browse tag #708. The azimuth of the baseline is 173 degrees magnetic.

N

...... SN 0.55 mi I

vvvvvvvvvvvvvvvvvvvvvvvv 1-5-01
o Devil's
Playground

XJ: g
R
S 1)

Playground.

To radio

facility
Map Name: Emigrant Pass Diagrammatic Sketch
Township 9N , Range 16W , Section _15 UTM 4598420 N, 278270 E
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DISCUSSION

Trend Study No. 1-5

The Devil’s Playground study samples what is considered critical deer winter range. This area is on gentle
(5% to 10%) east facing slopes interrupted by large granite outcrops. The vegetation is dominated by juniper-
pinyon woodland with numerous and various sized openings occupied by black sagebrush and Wyoming
sagebrush. The study area is a mixture of sagebrush and pinyon-juniper woodland at about 5,390 feet
elevation. Further to the east, vegetation becomes increasingly dominated by black sagebrush in the more
shallow soils. To the west and at a higher elevation, juniper-pinyon woodland is associated with significant
amounts of sagebrush and bitterbrush. Deer and sheep are the primary forage users. A pellet-group transect
read in conjunction with the vegetation transect in 2001 estimated 15 deer days use/acre (36 days use/ha).
This area is within the White Lakes allotment which allows 1,500 sheep to use the area from December 1*
through March 31*.

Soil on the site is derived from granite parent material. It is a coarse textured sandy loam which is light
colored on the surface, but much darker below. The soil is moderately alkaline (8 pH) with levels of
phosphorus at only 3.5 ppm. Values less than 10 ppm may limit normal plant growth and development.
Ground cover from vegetation or litter is moderately poor and there are extensive areas of erosion pavement
and bare ground between shrubs and trees. The soil appears highly erodible and erosion would increase if the
terrain was steeper. The erosion condition class was determined to only be slight in 2001. The soil is
moderately deep and well drained. Average effective rooting depth was estimated at 27 inches. Soil
temperature is relatively high averaging 60°F at an average depth of 20 inches. Soil temperatures at other
sites in the area are also relatively high. The sandy texture and the excessive drained nature of the soil are the
main reasons this area is dominated by black sagebrush instead of Wyoming sagebrush.

Browse composition consists chiefly of black sagebrush, interspersed by smaller amounts of narrowleaf low
rabbitbrush, prickly phlox, and Wyoming sagebrush. Also present are scattered individuals of Nevada
ephedra and spiny hopsage. The black sagebrush population has slowly increased since 1984, from 4,266
plants/acre to 6,380 plants/acre in 2001. The population has good vigor except for some of the decadent
individuals. Utilization was noted as heavy in 1984 when 80% of the population displayed heavy use. This is
probably one of the factors responsible for partial crown death observed in many of the sagebrush, along with
winter injury which occurred to most populations of sagebrush during the bad winters of the early to mid
1980's. Use has been mostly light to moderate since the initial readings. Percent decadence has moderated
somewhat since the initial highs in 1984 and 1990 (56% and 82% respectively) to 28% in 2001. The
percentage of the decadent plants classified as dying has stayed relatively stable around 25%. Drought
combined with the moderately high density of black sagebrush and excessively drained (xeric) characteristics
of the soil are likely responsible for this decadence. There are still approximately 510 decadent plants/acre
classified as dying. Seedlings and young plants are fairly numerous and in sufficient numbers to maintain the
population.

Narrowleaf low rabbitbrush, showed moderate to heavy use in 1984. All other readings show only light use of
this less preferred shrub. A few spiny hopsage occur on the site, but none were sampled within the shrub
density strips. These shrubs were heavily hedged and appeared to be dying.

The herbaceous understory is fairly diverse but not abundant. Five species of perennial grasses combined to
produce about 5% cover in 1996 and 8% cover in 2001. Dominant species include: bluebunch wheatgrass,
Sandberg bluegrass, and bottlebrush squirreltail. Annual grasses and forbs are numerous, but not dense
enough to constitute a fire hazard. Perennial forbs are diverse yet only produce about 1% to 2% total cover.
Most of these are low growing and of little forage value.
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1984 APPARENT TREND ASSESSMENT

Trend assessment on this site is influenced greatly by animal use associated with excessively harsh winters of
1983-85, soil characteristics, and plant composition. The first factor, animal use, has no doubt had a
substantial effect on almost all trend parameters. Use is very heavy and has possibly influenced an
unsatisfactory age structure in the key browse species as well as a general depletion of the herbaceous
understory. In turn, ground cover and soil organic content have been reduced, which has led to a significant
but not extreme rate of soil erosion. One other factor should be considered. The study is within an area
where expansion and gradual thickening of the juniper-pinyon type is very likely to occur. Current conditions
are such that this process is likely to be enhanced. Both soil and vegetative trends appear to be declining.

1990 TREND ASSESSMENT

Black sagebrush has increased slightly in density. Recent use was judged to be light, compared to heavy use
by sheep and deer in previous years. This sagebrush population contains a very high number of decadent
plants (82%,). It still provides most of the cover on the study site, where there is a relatively low density of
pinyon and juniper. Surrounding areas support a much higher density of trees, but not usually a closed
canopy. There is a vigorous stand of native grasses for a black sagebrush range type. Three out of five
perennial grasses increased significantly in nested frequency. Percent bare ground has decreased slightly
(36% to 32%) but litter cover decreased substantially (40% to 33%). Soil erosion is still active but is not
serious.

TREND ASSESSMENT

soil - stable but poor condition (3)

browse - slightly down (2)

herbaceous understory - slightly improving but depleted (4)

1996 TREND ASSESSMENT

Protective ground cover characteristics have changed somewhat since 1990. Percent bare ground has declined
from 32% to 20%, but some of the increase is due to an increase in pavement cover. Pavement and rock cover
have increased since 1984 and currently cover nearly 30% of the ground surface. Litter cover has also
declined steadily since 1984 (40% to 27%). The soil is very porous due to the sandy texture, however there
are some signs of soil pedestalling and an active gully between lines 2 and 3. Trend for soil is considered
stable but in poor condition. The browse trend for the key species, black sagebrush is slightly up. Percent
decadence has declined from an extremely high 82% in 1990 to 26%. Utilization is moderate with heavy use
reported on only 14% of the population. Vigor is good on all but 22% of the decadent sagebrush. The
increaser, narrowleaf low rabbitbrush appears to have a stable trend. Spiny hopsage, likely the most preferred
browse on the site, occurs in small numbers and appears to be dying out due to heavy use and lack of
reproduction. Trend for the herbaceous understory is mixed. Trend for grasses is down slightly due to
decline in the sum of nested frequency of perennial species. However, only 2 species declined significantly,
bottlebrush squirreltail and Thurber needlegrass. The most abundant perennial species, Sandberg bluegras,
declined slightly in nested frequency but the change was not significant. Trend for forbs is up with an
increase in diversity and sum of nested frequency of perennial species. Since forbs contribute little to the total
herbaceous cover on the site, the overall herbaceous trend is considered stable.

TREND ASSESSMENT

soil - stable but in poor condition (3)
browse - up slightly (4)

herbaceous understory - stable (3)
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2001 TREND ASSESSMENT

Protective ground cover characteristics have remained almost unchanged since 1996. Percent bare ground has
declined slightly, but some of the change is due to an increase in pavement cover. Pavement and rock cover
have continually increased since 1984 and currently cover nearly 33% of the ground surface. Litter cover has
declined steadily since 1984 except for a slight increase in 2001. The soil is very porous due to the sandy
texture, however there are some signs of soil pedestalling and an active gully between lines 2 and 3. Trend for
soil is considered stable but in poor condition. The browse trend for the key species, black sagebrush, is
slightly up. Percent decadence has remained relatively low since 1996. Utilization is light to moderate with
heavy use reported on only 17% of the population. Vigor is good on all but 10% of the decadent sagebrush.
The increaser, narrowleaf low rabbitbrush, appears to have a stable trend. Spiny hopsage, likely the most
preferred browse on the site, occurs in very small numbers and appears to continue slowly dying out due to
excessive use, drought, and lack of reproduction. Trend for the herbaceous understory is mixed. Trend for
perennial grasses is fairly stable while trend for perennial forbs is down. However forbs make up only 7% of
the herbaceous cover. Since forbs contribute little to the total herbaceous cover on the site, trend is still
considered stable.

TREND ASSESSMENT

soil - stable but in poor condition (3)
browse - slightly up (4)

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 01 , Study no: 5

T|Species Nested Frequency Quadrat Frequency Average
y Cover %
p

e

'84 90 '96 '01 '84 '90 '96 '01 '96 '01

Agropyron spicatum 28] 561 46] B35 14 22 20 131 1.00] 2.26
Bromus tectorum (a) - - 97| ,284 - - 45 91 371 5.21
Oryzopsis hymenoides Al 17 B18 abd 2 10 9 3 .66 .09
53| ,162] ,148] 142 26 66 60 54| 2.90] 3.42

G
G
G
G| Poa secunda
G
G
G

Sitanion hystrix ,114] 100 ,56] .43 50 49 30 19 .66 40
Stipa thurberiana W1 522 - 34 5 11 - 16 -1 171
Vulpia octoflora (a) - -l 78 145 - - 32 60 .16 .52
Total for Annual Grasses 0 0] 175| 429 0 0 771 1511 0.53] 5.74
Total for Perennial Grasses 2101 357] 268| 259 97| 158] 119 105 5.23] 7.89
Total for Grasses 210 357] 443] 688 971 158] 196] 256] 5.76] 13.63
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 '96 '01 '84 '90 '96 '01 '96 '01
F|Agoseris glauca o ) . o - - 7 - .03 -
F | Astragalus beckwithii 2 7 3 4 1 2 3 1 .04 15
F|Aster spp. o e [ o - - 33 - .16 -
F | Astragalus utahensis 10 14 11 2 7 6 1 .08 .06
F|Castilleja chromosa W11 wl b/ o 6 1 - .06 -
F|Chaenactis douglasii w22 A 028 3 11 4 12 1 .08 .00
F|Collinsia parviflora (a) - - - 3 - - - 1 - .00
F | Crepis acuminata - - 3 - - - 1 - .03 -
F|Cruciferae (a) - -1 W31 o - - 14 - .07 -
F|Cryptantha spp. o A1 93 o - 2 37 - .36 -
F | Delphinium nuttallianum - - 3 2 - - 1 1 .00 .03
F|Descurainia pinnata (a) - - 4 11 - - 2 6 .01 .03
F|Eriogonum cernuum (a) al L0 10 o 1 3 5 - .02 -
F | Eriogonum ovalifolium - - 13 - - - 5 - .05 -
F|Galium aparine (a) - - - 3 - - 1 - .00
F | Gayophytum ramosissimum (a) - - 35 18 - - 14 9 .09 .04
F|Gilia spp. (a) - - 21 30 - - 8 16 .04 .08
F|Lappula occidentalis (a) - - - - - - 5 - .02
F | Lomatium spp. - - 4 4 - - 1 3 .00 .16
F|Lygodesmia spinosa - - - - - - - - .00 -
F|Navarretia intertexta (a) - -1 .78 o - - 34 - 17 -
F|Phlox hoodii - 8 4 1 - 4 2 1 .03 .03
F|Phlox longifolia S350 231 B35 49 17 12 16 29 .10 40
F|Phlox spp. - =1 102 31 - - 37 16 43 .08
F|Townsendia spp. - 2 - - - 1 - - - -
F|Tragopogon dubius w13 o 2 o 6 - 1 - .03 -
Total for Annual Forbs 1 6] 148 73 1 3 63 38| 0.34| 0.18
Total for Perennial Forbs 93 63| 432 96 46 331 179 53] 1.60] 0091
Total for Forbs 94 69] 580] 169 47 36] 242 911 1.94] 1.10
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BROWSE TRENDS --
Herd unit 01 , Study no: 5

T|Species Strip Average
y Frequency Cover %
p
¢ 96  '01 '96 '01
B| Artemisia nova 86 84 11.55] 13.55
B| Artemisia tridentata 7 5 .60 15
wyomingensis
B| Chrysothamnus viscidiflorus 50 45 1.50] 2.54
stenophyllus
B|Juniperus osteosperma 3 7 488 3.77
B|Leptodactylon pungens 10 12 .16 .03
B|Opuntia polyacantha 1 3 - .01
B|Pinus monophylla 2 1 .00 .38
B|Symphoricarpos oreophilus 1 1 - -
Total for Browse 160 | 158 18.70( 20.45
CANOPY COVER --
Herd unit 01 , Study no: 5 Point-Quarter Tree Data
Species Percent Trees per Average
Cover Acre diameter (in)
'96 '01 '96 '01 '96 '01
Juniperus osteosperma 11 13 39 76 132 7.0
Pinus monophylla - - 9 49 46 | 2.1
BASIC COVER --
Herd unit 01 , Study no: 5
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 310 327 2.50 8.25] 25.64| 38.59
Rock 121 19 25 .50 1.48 .38
Pavement 341 317 20.75| 25.00] 27.95| 32.52
Litter 371 326 39.75( 33.00| 27.04| 29.48
Cryptogams 45 59 1.25 1.50 72 1.59
Bare Ground 275 226 35.50( 31.75] 19.56] 16.53
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SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 05, Devils Playground

Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
26.2 59.6 8.0 65.7 17.0 17.3 .98 3.5 92.8 5
(19.7)

Stoniness Index

Study 01 - 05, Devils Playground

<1
4
[3}
T 1-2
E
[%}
82-3
£
£3-4
&
a
4.5
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 5
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'96 '01 101 01
Sheep - 1 - -
Rabbit 32 7 104 N/A
Elk 2 - - -
Deer 44 24 191 15 (36)
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 5

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 nova
S|84 - - - - - - - - - - - - 0 0
90 1 - - - - - - - 1 - - - 66 1
96 5 - - - - - - - 5 - - - 100 5
01 3 - - - - - - - 3 - - - 60 3
Y| 84 1 4 2 - - - - - 7 - - - 466 7
90 - - - - - - - - - - - - 0 0
96 8 14 - - - - - - 22 - - - 440 22
01 6 - - - - - - - 6 - - - 120 6
M84 - 3 18 - - - - - 20 - 1 - 1400 9 16 21
90 13 - - 1 - - - - 14 - - - 933 10 15 14
96 19 122 33 1 20 3 - -1 198 - - - 3960 9 23 198
01 80 91 45 8 - - - -1 219 5 - - 4480 10 21 224
D| 84 - 4 31 1 - - - - 24 - 12 - 2400 36
90 64 1 - - - - - - 48 - - 17 4333 65
96 11 56 6 3 2 - - - 61 - - 17 1560 78
01 47 23 10 9 - - - - 58 - 5 26 1780 89
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 740 37
01 3 - - - - - - - - - - 3 640 32
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 17% 80% 20% +19%
'90 01% 00% 22% +12%
'96 72% 14% 06% + 7%
'01 36% 17% 10%
Total Plants/Acre (excluding Dead & Seedlings) '84 4266 Dec: 56%
'90 5266 82%
'96 5960 26%
'01 6380 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.
Artemisia tridentata wyomingensis
S84 - 1 - - - - - - 1 - 66 1
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
Y| 84 - - 1 - - - - - 1 - 66 1
90 1 - - - - - - - 1 - 66 1
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
M84 - 1 - - - - - - 1 - 66 20 25 1
90 1 - - - - - - - 1 - 66 21 29 1
96 5 6 - - - - - - 11 - 220 21 39 11
01 5 - - - - - - - 5 - 100 35 41 5
D| 84 - 3 - - - - - - 3 - 200 3
90 1 2 - - - - - - 2 1 200 3
96 - 2 - - - - - - 2 - 40 2
01 - - - - - - - - - - 0 0
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 20 1
01 - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 80% 20% 00% + 0%
'90 40% 00% 00% -22%
'96 62% 00% 00% -62%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 332 Dec: 60%
'90 332 60%
'96 260 15%
'01 100 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 8 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
S|84 2 - - - - - - - - 2 - - - 133 2
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 0 0
Y| 84 6 1 1 - - - - - - 8 - - - 533 8
90 17 - - 1 - - - - - 18 - - - 1200 18
96 6 - - 1 - - - - - 7 - - - 140 7
01 5 - - - - - - - - 5 - - - 100 5
M84 3 5 8 - - - - - - 16 - - - 1066 10 11 16
90 10 1 - 5 - - - - - 16 - - - 1066 15 19 16
96 61 5 - 10 - - 1 - - 77 - - - 1540 9 13 77
01 51 2 - 4 - - - - - 54 3 - - 1140 9 14 57
D| 84 - 3 2 - - - - - - 4 - 1 - 333 5
90 1 - - - - - - - - 1 - - - 66 1
96 - - - - - - - - - - - - - 0 0
01 15 1 - - - - - - - 13 - - 3 320 16
X|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 20 1
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 31% 38% 03% +17%
'90 03% 00% 00% -28%
'96 06% 00% 00% - 7%
'01 04% 00% 04%
Total Plants/Acre (excluding Dead & Seedlings) '84 1932 Dec: 17%
'90 2332 3%
'96 1680 0%
'01 1560 21%
Ephedra nevadensis
M4 - - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - - - - 0 16 17 0
01 - - - - - - - - - - - - - 0 15 10 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 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 8 9 1 2 Ht. Cr.
Grayia spinosa
M4 - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - - 0 31 35 0
01 - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 0 -
Juniperus osteosperma
S|84 1 - - - - - - - - 1 - 66 1
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 0 0
Y| 84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 0 0
01 2 - - - - - - - - 2 - - 40 2
M4 - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - 0 - - 0
96 3 - - - - - - - - 3 - - 60 - - 3
01 6 - - - - - - - - 6 - - 120 - - 6
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% +63%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec -
'90 0 -
'96 60 -
'01 160 -
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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 Ht. Cr.
Leptodactylon pungens
Y| 84 7 - - - - - - - - 7 - 466 7
90 - - - - - - - - - - - 0 0
96 2 - - - - - 2 - - 4 - 80 4
01 - - - - - - - - - - - 0 0
M84 1 - - - - - - - - 1 - 66 4 4 1
90 - - - - - - - - - - - 0 - - 0
96 11 - - 1 - - - - - 12 - 240 9 11 12
01 15 - - 6 - - - - - 21 - 420 9 12 21
D| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 2 - - - - - - - - 2 - 40 2
01 5 - - - - - - - - 5 - 100 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% +31%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 532 Dec: 0%
'90 0 0%
'96 360 11%
'01 520 19%
Opuntia polyacantha
Y| 84 - - - - - - - - - - - 0 0
90 1 - - - - - - - - 1 - - 66 1
96 - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - 0 0
M4 - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - 0 - - 0
96 1 - - - - - - - - 1 - - 20 5 7 1
01 6 - - - - - - - - 6 - - 120 7 9 6
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00% -70%
'96 00% 00% 00% +83%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 66 -
'96 20 -
'01 120 -
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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 8 9 1 2 Ht. Cr.
Pinus monophylla
S|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - 1 - - - - - 1 - 20 1
01 5 - - - - - - - - 5 - 100 5
Y| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - 1 - - 1 - 20 1
01 1 - - - - - - - - 1 - 20 1
M84 - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - 0 - - 0
96 1 - - - - - - - - 1 - 20 - - 1
01 - - - - - - - - - - - 0 10 10 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -50%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 40 -
'01 20 -
Symphoricarpos oreophilus
M84 - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - 0 - - 0
96 - 1 - - - - - - - 1 - - 20 16 23 1
01 2 - - - - - - - - 2 - - 40 - - 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 100% 00% 00% +50%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 20 -
'01 40 -
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Trend Study 1-6-01

Study site name: Bovine Exclosure . Vegetation type: Big Sagebrush .

Compass bearing: frequency baseline_165 degrees magnetic.

Frequency belt placement: line 1 (11 & 95ft), line 2 (34 & 71ft), line 3 (59ft). Rebar: belt 4 on 13 ft.

LOCATION DESCRIPTION

Proceed southwest to the summit of Emigrant Pass on Emigrant Pass Road. From the cattleguard at the
summit, continue south 0.5 miles to a fork and turn left. Travel 1.25 miles on this road to the Bovine
Exclosure where there is a witness post on the right side of the road. From the witness post, follow an
azimuth of 145 degrees magnetic for 7 paces to the 0-foot stake of the baseline marked with browse tag
#7909. The bearing of the baseline is 165 degrees magnetic. Line 3 changes direction to 59 degrees
magnetic.

- N
5 Cattleguard I
1-6-01
Bovine
Exclosure
\A Bovine
Exclosure
i)
11 ft
i 95 ft
34 ft ——
noft /
e
59 ft
Map Name: Emigrant Pass Diagrammatic Sketch
Township 9N , Range 16W , Section _18 UTM 4598188 N, 273130 E
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DISCUSSION

Trend Study No. 1-6

The Bovine Exclosure trend study is located immediately adjacent (south) to the Bovine exclosure. Although
at a relatively high elevation (6,400 ft.), the study site receives substantial deer use during all but the most
severe winters. During the winter of 1983-84, two and a half to three feet of snow covered the area and deer
were unable to use the area in midwinter. However, during most years, the area is available and is considered
critical deer winter range. A pellet-group transect read on the site in 2001 estimated light use with 20 deer
days use/acre (50 deer days use/ha). The site is located in a small "saddle" and thus has only a 5% to 10%
percent east-southeast facing slope. Much of the surrounding area is steeper. The range type is sagebrush-
grass with scattered or open juniper-pinyon woodland. Point-quarter data from 2001 estimated Utah juniper
density at 87 trees/acre and single-leaf pinyon at 27 trees/acre. This area is in the White Lakes sheep
allotment which is grazed by 1,5000 sheep from December 1 through March 31.

Soil is loose and coarse textured but apparently quite deep, especially on the more level areas. Soil texture is
a loam to clay loam with a soil reaction that is slightly alkaline (7.8 pH). On steeper areas, erosion has
resulted in more shallow soils with a lot of exposed rock. Effective rooting depth averages 22 to 24 inches
along the original baseline. Two additional 100 foot baselines were added in 1996 to increase the sample size.
These two baselines are on more shallow soils averaging only 12 to 13 inches in depth. Surface rock cover is
also greater. The parent material appears to be granite, which must contain some subsurface fractures because
there are some basin big sagebrush growing on these more shallow soils. Ground cover is fair for perennial
grasses and litter. Erosion is not currently a problem with the erosion condition class rated as stable in 2001.

The key browse species, basin big sagebrush provides 39% of the total browse cover. The density has
continually decreased since 1990 (3,199 plants/acre to 1,900 plants/acre) and 40% of the population is
currently (‘01) classified as dead. Forage production for this sagebrush type was estimated at 2,010 pounds
per acre (air dry) with the 1970 range inventory. Extremely heavy vole damage during the 1983-84 winter,
killed most of the big sagebrush and bitterbrush within the area. Other shrubs which include: black sagebrush,
rubber rabbitbrush, stickyleaf low rabbitbrush, and Utah juniper experienced considerably less rodent damage.
Under more normal circumstances, shrub density, especially that of the more preferred species would be
higher. The surviving basin big sagebrush sampled in 1984 were generally in poor vigor with 63% of the
population classified as decadent. Decadency was primarily from rodent damage at that time. Browsing by
deer was moderate with 20% of the plants heavy utilized. Utilization has been mostly light to moderate since
1990, with percent decadency at much lower percentages. Vigor has been good on all but a few decadent
plants. During the 1996 reading, dead plants were included in the shrub counts. The percentage of dead
plants within the population has remained at about 40 to 45%. This data provides an idea as to the extent of
the 1983-84 die-off. Many of the decadent and dying sagebrush encountered in 1996 and 2001 appeared to be
a result of periods of drought since the late 1980's.

With the extended base line used in 1996, more black sagebrush and bitterbrush were picked up in the sample.
Currently (‘01) there are an estimated 1,220 black sagebrush plants/acre which are lightly hedged and in good
vigor. Bitterbrush number about 220 plants/acre with 18% displaying heavy use. Percent decadency of these
shrubs is now down to 9% and vigor is good.

It was feared that the widespread die off would provide an opportunity for less desirable shrubs such as broom
snakeweed and narrowleaf low rabbitbrush to increase. Narrowleaf low rabbitbrush has remained fairly stable
since 1984 and broom snakeweed, first sampled in 1996, numbered only 520 plants/acre in 2001.
Observations from the nearby livestock exclosure also show a basin big sagebrush die-off. Both the total
exclosure and the livestock exclosure show dead and dying plants. Use of the sagebrush in the livestock
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exclosure was light to moderate while the bitterbrush had a clubbed growth form indicating heavy use.

The herbaceous understory was dominated by native grasses, primarily bluebunch wheatgrass and Sandberg
bluegrass in 1996. Now that has changed to where perennial grasses only make up 56% of the grass cover
where earlier it was at 83%. Annual cheatgrass is becoming more abundant. It has continually increased to
where it now contributes 44% of the total grass cover. Forb composition features several large showy species
and a variety of lower growing forms. Overall forb composition and density are above the average for most
juniper-pinyon sites in this area. Important forbs include: arrowleaf balsamroot, tapertip hawksbeard, two
large Lomatium species, and at least two kinds of milkvetch.

1984 APPARENT TREND ASSESSMENT

Soil trend appears stable even though there are numerous patches of bare ground and erosion pavement. The
interspersed herbaceous cover and litter accumulations have acted to prevent serious erosion. The gentle
slope is also a mitigating factor. Vegetative trend appears down primarily because of widespread rodent
damage to the most important browse species. Whether there will be any recovery will become apparent
within the next few years. However, herbaceous density appears to be high enough to offer some competition
to developing shrub seedlings.

1990 TREND ASSESSMENT

Trend for soil is stable. Percent bare ground increased slightly while litter cover declined. However, basal
vegetative cover nearly doubled and erosion is not a problem on this site. Trend for browse is up. Density of
big sagebrush increased since 1984 from 1,532 to 3,199. Percent decadency has declined from 63% in 1984,
t0 23% in 1990. Seedlings and young plants are abundant and the population appears to be increasing.
Hedging is light on the available shrubs and sagebrush canopy cover averages 11%. The point-quarter data
estimated 77 junipers per acre, 67% mature trees. The grass component, mainly bluebunch wheatgrass and
Sandberg bluegrass, increased significantly in nested frequency, while thickspike wheatgrass decreased
significantly during this same period.

TREND ASSESSMENT

soil - stable (3)

browse - up (5)

herbaceous understory - up (5)

1996 TREND ASSESSMENT

Trend for soil continues to be stable. Litter cover declined but percent bare ground also went down from 26%
to 15%. Trend for browse is stable. Density estimates are similar for mature and decadent plants compared to
1990 data. The number of seedlings and young declined considerably but there are still enough to maintain
the population. Use is currently light to moderate and percent decadency slightly higher at 27%. Trend for
the herbaceous understory is slightly down. Sum of nested frequency of perennial grasses and forbs declined
slightly since 1990. Sum of nested frequency for bluebunch wheatgrass declined significantly while
frequency of Sandberg bluegrass remained the same. Three of the forb species encountered in 1990 declined
significantly in nested frequency. Since 1984, forb sum of nested frequency has declined with every reading
while grasses increased initially then declined slightly.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - slightly down (2)
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2001 TREND ASSESSMENT

Trend for soil continues to be stable. Litter cover increased slightly with percent bare ground decreasing to
12%. Trend for browse is slightly down. Density estimates for all three preferred browse species is slightly
down. The number of seedlings and young declined considerably. Use is currently light to moderate with
percent decadency slightly higher for both sagebrush species. Trend for the herbaceous understory is slightly
down. Sum of nested frequency of perennial grasses and forbs continues to decline. Sum of nested frequency
for bluebunch wheatgrass declined significantly since 1996, while frequency of Sandberg bluegrass remains
stable. Sum of nested frequency of perennial forbs also declined and since 1984, sum of nested frequency for
perennial forbs has declined with every reading.

TREND ASSESSMENT

soil - stable (3)

browse - slightly down (2)

herbaceous understory - slightly down (2)

HERBACEOUS TRENDS --

Herd unit 01 , Study no: 6

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron dasystachyum 35 Jl 0] 17 15 2 3 6 21 37
G| Agropyron spicatum »138]1 207 157 119 57 85 66 48| 7.69( 6.48
G| Bromus tectorum (a) - -l .223] 288 - - 70 901 2.32] 9.53
G| Elymus cinereus p12 a2 4 a2 6 1 2 1 15 .38
G| Oryzopsis hymenoides o bl -3 10 - 1 4 5 .09 12
G| Poa secunda D41 145 ,145] 16l 22 60 56 651 3.32]1 4.40
G| Sitanion hystrix a ] N ) abd - - 5 2 24 41
Total for Annual Grasses 0 0] 223| 288 0 0 70 90| 2321 9.53
Total for Perennial Grasses 239 362| 340| 314 100 149] 136| 127] 11.71] 12.18
Total for Grasses 239] 362 563 602] 100] 149] 206] 217] 14.04] 21.72
F|Agoseris glauca ) . 2 o - 12 3 - 01 -
F|Allium spp. 3 - - - 1 - - - - -
F | Arabis spp. - 510 24 o - 6 11 - .08 .00
F | Astragalus beckwithii L1032 N 0 7 15 5 4 .05 .09
F | Astragalus cibarius w24 o 21 33 14 - 1 16 .00 23
F|Balsamorhiza sagittata 11 5 8 3 7 3 4 2 .87 12
F|Caulanthus crassicaulis - 4 - - - 2 - - - -
F|Calochortus nuttallii - 3 - - - 2 - - - -
F|Collomia linearis (a) - - 11 17 - - 4 9 .02 12
F|Comandra pallida - 4 5 9 - 2 3 4 .04 .10
F|Collinsia parviflora (a) - - 26 25 - - 12 13 .06 A1
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
F|Cordylanthus ramosus (a) 1,29 o -~ 49 12 - - 22 - 23
F|Crepis acuminata 97 45 I w2l 46 24 4 12 .02 .56
F|Cryptantha spp. o Y I o - - 7 - .06 -
F | Delphinium nuttallianum v32 2 3 al 26 1 2 1 .01 .00
F|Descurainia pinnata (a) - - - 4 - - - 1 - .00
F | Eriogonum ovalifolium - - - - - - 1 - .00
F | Erigeron pumilus 15 10 12 16 9 6 7 9 .09 29
F|Galium aparine (a) W47 - .10 3 22 - 5 1 17 .00
F|Gilia spp. (a) - - - 8 - - - 4 - .02
F|Hackelia patens o 23] W17 i - 12 8 5 .26 .10
F|Lappula occidentalis (a) - - al w25 - - 1 10 .00 .05
F | Lomatium spp. 6 - - 3 - - 3 - .06
F|Lomatium triternatum w15 al o o 6 1 - - - -
F |Microsteris gracilis (a) - - 3 .03 - - 1 28 .00 .16
F|Navarretia intertexta (a) - -1 420 o - - 9 - .04 -
F|Penstemon cyananthus S 331 79 al 2 18 39 1 43 .00
F|Phlox longifolia L1281 1721 571 .78 48 72 28 32 17 .58
F|Schoencrambe linifolia - - - 5 - - - 2 - .01
F|Senecio multilobatus - - 6 - - - 3 - .06 -
F | Unknown forb-perennial - 5 - - - 2 - - - -
Total for Annual Forbs 76 0 71 194 34 0 32 88| 0.30] 0.72
Total for Perennial Forbs 3701 366 252] 185 169| 178] 125 921 2.17| 2.78
Total for Forbs 446] 366 323 379 203] 178] 157] 180] 2.48] 3.50

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 01 , Study no: 6

T|Species Strip Average

y Frequency Cover %

p

¢ 96  '01 '96 '01

B| Artemisia nova 35 32 .13 2.18

B| Artemisia tridentata tridentata 57 49 494 5.21

B| Chrysothamnus nauseosus 7 9 .36 53

consimilis
B| Chrysothamnus viscidiflorus 8 10 .04 .59
viscidiflorus

B|Gutierrezia sarothrae 8 7 .04 .01

B|Juniperus osteosperma 3 6 4121 3.54

B|Opuntia spp. 1 0 .00 -

B|Pinus monophylla 0 2 .38 15

B|Purshia tridentata 9 8 1.57f 1.25

Total for Browse 128 | 123 12.61| 13.48
CANOPY COVER --
Herd unit 01 , Study no: 6 Point-Quarter Tree Data
Species Percent Trees per Average

Cover Acre diameter (in)
'96 '01 '96 '01 '96 '01

Juniperus osteosperma 4 5 47 76 10.7 | 7.0
Pinus monophylla 2 3 8 49 53 2.1
BASIC COVER --
Herd unit 01 , Study no: 6

Cover Type Nested Average Cover %

Frequency
'96 '01 '84 '90 '96 '01

Vegetation 328 333 3.50 5.75] 31.63| 42.52
Rock 214 138 75 1.00] 13.21] 11.49
Pavement 249 260 18.00 13.75 6.57| 10.76
Litter 388 349 55.001 51.50 39.79| 42.78
Cryptogams 102 96 2.00 1.75 1.90( 2.28
Bare Ground 260 220 20.75| 26.25] 15.44| 12.09

107




SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 06, Bovine Exclosure

Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
17.7 58.5 7.8 36.7 37.0 26.3 2.8 10.1 217.6 5
17.4)
Stoniness Index
Study 01 - 06, Bovine Exclosure
<1
&
T 1-2
£
[8]
82-3
£3-4
o)
fal
4.5
(‘) z‘o 4‘0 | e‘o 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 6
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 101
Sheep 1 - - -
Rabbit 6 8 174 N/A
Deer 23 9 261 20 (50)
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 6

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|84 13 - - - - - - - 13 - 433 13
90 - - - - - - - - - - 0 0
96 1 - - - - - - - 1 - 20 1
01 1 - - - - - - - 1 - 20 1
Y| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 6 1 - - - - - - 7 - 140 7
01 2 1 - - - - - - 3 - 60 3
M84 2 - - - - - - - 1 - 66 10 12 2
90 1 - - - - - - 1 - 33 10 9 1
96 37 18 - - 1 - - - 56 - 1120 10 18 56
01 45 1 - - - - - - 36 10 920 12 18 46
D| 84 3 1 - - - - - - 1 - 133 4
90 4 - - - - - - - 4 - 133 4
96 2 3 - - - - - - 5 - 100 5
01 11 1 - - - - - - 10 1 240 12
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 420 21
01 - - - - - - - - - - 560 28
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 17% 00% 67% -17%
'90 00% 00% 00% +88%
'96 34% 00% 00% -10%
'01 05% 00% 02%
Total Plants/Acre (excluding Dead & Seedlings) '84 199 Dec: 67%
'90 166 80%
'96 1360 7%
'01 1220 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.
Artemisia tridentata tridentata
S|84 - - - - - - - - - - - - 0 0
90 16 - - 1 - - - - 17 - - - 566 17
96 5 - - - - - - - 5 - - - 100 5
01 - - - - - - - - - - - - 0 0
Y| 84 4 - - - - - - - 4 - - - 133 4
90 48 - - 1 - - - - 48 1 - - 1633 49
96 17 - - - - - - - 17 - - - 340 17
01 5 - - - - - - - 5 - - - 100 5
M84 8 3 2 - - - - - 10 - 1 2 433 15 11 13
90 22 3 - - - - - - 23 2 - - 833 18 18 25
96 45 10 - 1 - - 1 - 57 - - 1140 22 28 57
01 51 10 - - - - - - 57 4 - - 1220 27 32 61
D| 84 9 12 7 - - - - - 1 - 10 8 966 29
90 19 2 - 1 - - - - 18 1 1 2 733 22
96 13 12 3 - - - - - 25 - - 3 560 28
01 26 2 1 - - - - - 21 - - 8 580 29
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 1700 85
01 - - - - - - - - - - - - 1520 76
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 33% 20% 67% +52%
'90 05% 00% 03% -36%
'96 22% 03% 03% - 7%
'01 13% 01% 08%
Total Plants/Acre (excluding Dead & Seedlings) '84 1532 Dec: 63%
'90 3199 23%
'96 2040 27%
'01 1900 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.
Chrysothamnus nauseosus consimilis
Y| 84 1 - - - - - - - 1 - 33 1
90 - - - - - - - - - - 0 0
96 4 - - - - - - - 2 - 80 4
01 - - - - - - - - - - 0 0
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 5 - - - - - - - 5 - 100 20 21 5
01 4 1 - - - - - - 5 - 100 17 15 5
D| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 5 - 1 1 - - - - 5 - 140 7
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 22% +25%
'01 08% 08% 17%
Total Plants/Acre (excluding Dead & Seedlings) '84 33 Dec: 0%
'90 0 0%
'96 180 0%
'01 240 58%
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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|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 3 - - - - - - - 3 - 60 3
Y| 84 2 - - - - - - - 2 - 66 2
90 4 - - - - - - - 4 - 133 4
96 - - - - - - - - - - 0 0
01 2 - - - - - - - 2 - 40 2
M4 2 1 1 - - - - - 4 - 133 10 15 4
90 4 2 - 1 - - - - 7 - 233 11 15 7
96 11 - - - - - - - 11 - 220 12 18 11
01 10 - - - - - - - 10 - 200 13 24 10
D| 84 1 - - - - - - - 1 - 33 1
90 1 - - - - - - - 1 - 33 1
96 - - - - - - - - - - 0 0
01 1 3 - 3 - - - - 4 - 140 7
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 100 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 14% 14% 00% +42%
'90 17% 00% 00% -45%
'96 00% 00% 00% +42%
'01 16% 00% 16%
Total Plants/Acre (excluding Dead & Seedlings) '84 232 Dec: 14%
'90 399 8%
'96 220 0%
'01 380 37%

112




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|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 14 - - - - - - - 14 - 280 14
01 - - - - - - - - - - 0 0
Y| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 14 - - - - - - - 14 - 280 14
01 - - - - - - - - - - 0 0
M84 - - - - - - - - - - 0 - 0
90 - - - - - - - - - - 0 - 0
96 31 - - - - - - - 31 - 620 5 31
01 26 - - - - - - - 26 - 520 4 26
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -42%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec -
'90 0 -
'96 900 -
'01 520 -
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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

S|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 1 - - - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - - 0 0

Y| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 4 - - - - - - - - 4 - - - 80 4

M 84 - - - 1 - - - 1 - 2 - - - 66 69 187 2
90 1 - - - - - - - - 1 - - - 331 236 276 1
96 3 - - - - - - - - 3 - - - 60 - - 3
01 2 - - - - - - - - 2 - - - 40 4 7 2

D| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 1 - - - - - - - - - - - 1 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% -50%
'90 00% 00% 00% +45%
'96 00% 00% 00% +57%
'01 00% 00% 14%
Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: 0%
'90 33 0%
'96 60 0%
'01 140 14%

Opuntia spp.

Y| 84 - - - - - - - - - - - - - 0 0
90 1 - - - - - - - - 1 - - - 33 1
96 1 - - - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - - 0 0

M 84 4 - - - - - - - - 4 - - - 133 4 8 4
90 5 - - - - - - - - 5 - - - 166 6 15 5
96 - - - - - - - - - - - - - 0 5 13 0
01 - - - - - - - - - - - - - 0 - - 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% +33%
'90 00% 00% 00% -90%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 133 Dec: -
'90 199 -
'96 20 -
'01 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 8 9 1 2 Ht. Cr.
Pinus monophylla
S|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 1 - - - - - - - - 1 - 20 1
Y| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 2 - - - - - - - - 1 1 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 40 -
Purshia tridentata
Y| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - 2 - - - - - - - 2 - 40 2
01 1 - - - - - - - - 1 - 20 1
M84 - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - 0 - - 0
96 3 3 3 - - - - - - 9 - 180 17 39 9
01 5 2 2 - - - - - - 9 - 180 19 38 9
D| 84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 1 - 1 - - - - - - 1 - - 40 2
01 - - - 1 - - - - - 1 - - 20 1
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 120 6
01 - - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 38% 31% 08% -15%
'01 18% 18% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 260 15%
'01 220 9%
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Trend Study 1-7-01

Study site name: South Side Emigrant Pass .

Vegetation type: Black Sagebrush .

Compass bearing: frequency baseline_162 degrees magnetic.

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

LOCATION DESCRIPTION

From the cattleguard at the summit of Emigrant Pass Road, travel 2.6 miles southwest to a cheatgrass flat on
the east side of the road. Turn left crossing the flat and drive east to the wash. Walk up the wash
approximately 200-300 yards to a witness post. Take a bearing of 33 degrees magnetic and walk 150 paces up
the ridge to the 400-foot stake of the baseline. The 0-foot stake is marked with a red browse tag, #7911. The
baseline runs at a bearing of 162 degrees magnetic. The 300-foot baseline runs 206 degrees magnetic. The

400-foot baseline runs 201 degrees magnetic.

1-7-01 i P
South Side H AN \
Emigrant Pass | AN

Walk hp ravine
200-300 yards to
witness post

Map Name: Bovine

Township 9N , Range 17W , Section 24

Diagrammatic Sketch

UTM 4596664 N, 270911 E
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DISCUSSION

Trend Study No. 1-7

The South Side Emigrant Pass trend study samples a black sagebrush ridge within critical deer winter range
on Emigrant Pass. The area has a 10% slope to the southwest. Shallow draws containing a few junipers are
located to either side of the study area. Elevation is approximately 5,610 feet. The area is also used as winter
sheep range as part of the White Lakes allotment. This allotment is grazed from December 1 to March 31. A
pellet-group transect read in conjunction with the vegetation transect in 2001 estimated 5 deer days use/acre
(13 deer days use/ha) and 71 elk days use/acre (175 elk days use/ha).

Soil is very rocky on the surface and appears almost "armored" with extensive areas of erosion pavement.
The soil is relatively shallow with an estimated effective root depth of only about 10 inches. The soil is a
sandy-clay with a slightly alkaline soil reaction (7.7 pH). The amount of phosphorus in the soil could be a
limiting factor at only 3.9 ppm. Litter cover is scarce and vegetative cover is limited almost exclusively to
black sagebrush crowns. Pedestalling of sagebrush plants is common but not extreme. The erosion condition
classification determined the site to be in stable condition in 2001.

Black sagebrush is the obvious key browse species. Although a variety of other shrubs can be found, they are
either in low numbers, are poor forage producers, or are so poor in palatability that they are unsatisfactory for
management purposes. The black sagebrush population is stable or even expanding which, although heavily
hedged, the population appears to turn-over rather rapidly. Seedlings and young plants were numerous and
percent decadency was low (9%) in 1996. However, in 2001 this has turned around with the extended drought
coupled with a moderately high density (intraspecific competition) as seedlings and young decreased
substantially and percent decadence doubled (18%). Mature shrubs average less than one foot in height and
tend to be evenly spaced. Annual average growth for black sagebrush is slightly below the norm for this
management area. Most reproduction occurs under or very near existing sagebrush crowns. In spite of heavy
use, black sagebrush exhibits good vigor. Other associated shrub species include: narrowleaf low
rabbitbrush, shadscale, bud sagebrush, and green molley summer cypress.

Herbaceous plants make up only 14% of the total vegetation cover and constitute a small portion of the
vegetative composition. The most abundant species are two low-growing forbs, Cryptantha spp. and longleaf
phlox. Neither have much value as forage plants. Grasses occur infrequently and produce on average about
2% cover. The most common species are Indian ricegrass, bottlebrush squirreltail, and a significantly
increasing amount of annual cheatgrass.

1984 APPARENT TREND ASSESSMENT

Soil appears stable. Ongoing erosion is enough to result in some pedestalling of black sagebrush plants.
However, erosion is slowed by the gentle terrain and the prevalence of erosion pavement. Vegetative trend
appears stable but at a relatively low condition rating. Plant diversity is low and shows few signs of
improvement or further degradation. The dominant black sagebrush stand, although low-growing, is heavily
hedged and not highly productive, yet appears self-sustaining.

1990 TREND ASSESSMENT

Trend for browse appears stable even after extended years of drought. The shrubs showed mostly light
hedging. Canopy cover from black sagebrush averages about 13%. The low rabbitbrush has not increased,
although the population remains dominated by young plants. There is a high frequency of forbs, but none of
the native species are especially valuable as forage. Herbaceous vegetation is somewhat restricted by the
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extensive pavement cover on the ground surface. Some soil loss through sheet erosion is evident. Most
grasses are increasing slowly, but Indian ricegrass is increasing much faster. It has gone from a quadrat
frequency of 14% up to 31% and represents the most common grass on the site.

TREND ASSESSMENT

soil - stable but in poor condition (3)

browse - stable (3)

herbaceous understory - improving slightly, but in poor condition (4)

1996 TREND ASSESSMENT

Trend for soil is stable but poor condition. Percent bare ground increased slightly from 7% to 9%, while
pavement and rock cover declined from 67% to 45%. Some sheet erosion is still occurring but due to the
gentle terrain, it is not severe. Trend for the key browse species, black sagebrush, is up slightly. Utilization is
moderate to heavy with 29% of the population displaying heavy use. Vigor is good and percent decadency
has declined from 30% to 9%. The proportion of young plants declined from 41% to 25% and biotic potential
(number of seedlings) dropped from 26% to 3%, but there are still sufficient numbers to maintain the
population. Trend for the herbaceous understory is slightly up with an increase in the sum of nested
frequency for grasses and forbs. Indian ricegrass declined significantly, while the nested frequency for
Sandberg bluegrass and squirreltail increased. The dominant forbs, cryptantha and longleaf phlox, both
increased significantly in their nested frequency values. However, the herbaceous understory is still depleted
and in poor condition.

TREND ASSESSMENT

soil - stable but poor condition (3)
browse - up slightly (4)

herbaceous understory - up slightly (4)

2001 TREND ASSESSMENT

Trend for soil continues to be stable, but still in poor condition. Percent bare ground increased slightly,
although vegetation cover increased slightly. Pavement and rock cover is still around 50% with some sheet
erosion still occurring. Due to the gentle terrain, erosion it is not severe and the erosion condition class was
determined to be stable. In addition, the ratio of bare soil to protective ground cover remains almost
unchanged. Trend for the key browse species, black sagebrush, is stable with a slight increase in density
offset with slight increases in percent decadence and an increase in proportion of dead plants within the
population. Utilization is mostly light to moderate with good vigor. The proportion of young plants continues
to decline for the third time in a row (1990, 1996, and 2001). Biotic potential (proportion of seedlings in the
population) also dropped for the third consecutive sampling period. There still appears to be sufficient
numbers of young and seedlings to maintain the population. Trend for the herbaceous understory is stable
with slight increases for perennial grasses and slight decreases for perennial forbs. Indian ricegrass has been
declining since 1990, while cheatgrass has been steadily increasing. Cheatgrass is not abundant however,
producing less than 1% cover. The dominant forbs include cryptantha, Cymopterus, and longleaf phlox. The
herbaceous understory is still depleted and in poor condition.

TREND ASSESSMENT

soil - stable but poor condition (3)

browse - stable (3)

herbaceous understory - stable, but depleted (3)
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HERBACEOUS TRENDS --
Herd unit 01 , Study no: 7

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron spicatum o 2 = 35 - 1 - 19 .00 32
G| Bromus tectorum (a) - -1 A1 99 - - 21 36 13 .60
G| Oryzopsis hymenoides 2601 701 541 20 14 31 27 9 .84 37
G| Poa secunda 3 01 19 43 2 3 9 17 23 74
Gl Sitanion hystrix wld . b3 A5 9 5 15 23 .26 .49
Total for Annual Grasses 0 0 51 99 0 0 21 361 0.121 0.60
Total for Perennial Grasses 44 871 104] 143 25 40 51 68| 134 1.93
Total for Grasses 44 87] 155] 242 25 40 721 104] 1.47] 2.53
F|Allium spp. 5 - 3 - 3 - 1 - .00 -
F| Astragalus newberryi a - 23 a - - 10 - 18 -
F| Astragalus spp. - - - - - - 4 - .02
F | Astragalus utahensis 0l8 w23 9 K 9 12 3 .01 .04
F|Balsamorhiza hookeri - - 1 - - - 1 - .00 -
F|Castilleja chromosa 5 - - - 2 - - - .00 -
F|Caulanthus crassicaulis a Y I a - - 6 - .06 -
F|Crepis acuminata 3 - - - 3 - - - - -
F|Cryptantha spp. J16] 581 921 .18 57 28 42 7 47 A3
F|Cymopterus spp. a a 81 30 - - 3 16 .01 A3
F|Descurainia pinnata (a) - - - 1 - - - 1 - .00
F|Erigeron argentatus - 2 1 - - 1 1 - .00 -
F|Erigeron spp. - - 3 - - - 1 - .03 -
F|Eriogonum ovalifolium - - 3 6 - - 1 4 .00 .02
F|Erigeron pumilus a a S 39 - - 1 18 .00 .29
F|Gilia spp. (a) - - 38 34 - - 16 15 .08 .10
F|Haplopappus acaulis A1 32 W18 0 2 17 7 2 .08 .03
F|Malcolmia africana - - 5 - - - 3 - .01 -
F|Pedicularis centranthera - - - 4 - - - 1 - .03
F|Phlox hoodii 57 43 34 28 29 24 16 15 .37 22
F|Phlox longifolia 90| 1241 (133 126 47 56 63 55 .56 32
F|Ranunculus testiculatus (a) - - 21 16 - - 1 6 .00 .03
F|Sphaeralcea coccinea 1 2 - - 1 1 - - - -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
Total for Annual Forbs 0 0 40 51 0 0 17 221 0.08] 0.13
Total for Perennial Forbs 2991 284| 3501 267 153 139 159 125 1.84] 1.25
Total for Forbs 299] 284 390| 318| 153] 139| 176] 147| 193] 1.39

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --

Herd unit 01 , Study no: 7

T|Species Strip Average

y Frequency Cover %

p

© 96  '01 '96 '01

B| Artemisia nova 99 99 17.45] 19.28

B| Atriplex confertifolia 33 24 1.37 95

B| Chrysothamnus viscidiflorus 75 68 2.511 2.30

stenophyllus

B|Ephedra nevadensis 22 - .10

B|Juniperus osteosperma 1 - -

B|Kochia americana 23 0 .06 -

B| Tetradymia nuttallii 14 14 301 1.83

Total for Browse 244 | 228 | 21.71] 24.48

BASIC COVER --
Herd unit 01 , Study no: 7

Cover Type Nested Average Cover %

Frequency
'96 '01 '84 '90 '96 '01

Vegetation 290 289 3.25 9.75| 25.04( 30.18
Rock 263 222 5.75] 11.001 11.69 5.50
Pavement 366 354 62.75| 56.00( 33.71| 46.00
Litter 351 330 23.50| 14.75] 12.81| 13.06
Cryptogams 235 122 1.50 1.50 2.55] 2.16
Bare Ground 276 248 3.25 7.00 8.89] 11.87

1
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SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 07, South Side Emigrant Pass

Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
10.2 62.8 7.7 55.9 9.1 35.0 1.44 3.9 172.8 .6
9.7
Stoniness Index
Study 01 - 07, South Side Emigrant Pass
<1
&
®1-2
£
[%}
82-3
£3.4
o)
o}
4.5
1; 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 7
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 101
Rabbit 16 5 26 N/A
Elk - 48 922 71 (175)
Deer 17 - 61 5(12)
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BROWSE CHARACTERISTICS --
Herd unit 01 , 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 nova
S|84 28 - - - - - - - 28 - - - 1866 28
90 38 - - - - - - - 38 - - - 2533 38
96 17 - - - - - - - 17 - - - 340 17
01 3 - - - - - - - 3 - - - 60 3
Y| 84 40 23 6 - - - - - 68 - 1 - 4600 69
90 54 1 - 4 - - - - 59 - - - 3933 59
96 79 63 1 - 1 - - -1 144 - - - 2880 144
01 27 1 - - - - - - 28 - - - 560 28
M84 9 46 10 - - - - - 62 - 3 - 4333 8 11 65
90 35 6 - 2 - - - 42 - 1 - 2866 11 14 43
96 20 176 143 - 34 3 5 -1 381 - - - 7620 9 23 381
01 196 230 52 1 - - - -1 474 5 - - 9580 7 18 479
D| 84 3 8 6 - - 1 - 5 12 - 11 - 1533 23
90 38 - - 5 - - - - 41 - - 2 2866 43
96 5 23 20 - - 2 - - 39 - - 11 1000 50
01 72 30 8 2 - - - - 85 - - 27 2240 112
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 240 12
01 - - - - - - - - - - - - 620 31
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 49% 18% 10% - 8%
'90 05% 00% 02% +16%
'96 52% 29% 02% + 7%
'01 42% 10% 04%
Total Plants/Acre (excluding Dead & Seedlings) '84 10466 Dec: 15%
'90 9665 30%
'96 11500 9%
'01 12380 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.
Artemisia spinescens
Y| 84 9 - - - - - - - 9 - 600 9
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
M84 1 9 8 - - - - 1 18 - 1266 6 8 19
90 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 7 13 0
01 - - - - - - - - - - 0 - - 0
D| 84 - - 1 - - - - - 1 - 66 1
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 31% 34% 03%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 1932 Dec: 3%
'90 0 0%
'96 0 0%
'01 0 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 3 4 Ht. Cr.
Atriplex confertifolia
S|84 - - - - - - - - - - - 0 0
90 5 - - - - - - 5 - - - 333 5
96 2 - - - - - - 2 - - - 40 2
01 1 - - - - - - 1 - - - 20 1
Y| 84 4 1 - - - - - 11 - - - 733 11
90 - - - - - 1 - 1 - - - 66 1
96 6 - - - - - - 6 - - - 120 6
01 10 - 1 - - - - 11 - - - 220 11
M84 1 3 1 - - - - 13 - - - 866 7 10 13
90 5 - 1 - - - - 5 - - 1 400 10 8 6
96 9 - 8 10 4 - - 38 - - - 760 9 15 38
01 8 - 4 - - - - 12 - - - 240 8 12 12
D| 84 - 3 1 1 - - 6 5 - 9 1000 15
90 16 - 5 - - - - 10 - - 11 1400 21
96 - - - 1 - - - 2 - - - 40 2
01 5 - 12 - - 2 - 11 - - 8 380 19
X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 20 1
01 - - - - - - - - - - - 100 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 49% 33% 26% -28%
'90 00% 00% 43% -51%
'96 41% 09% 00% - 9%
'01 00% 00% 19%
Total Plants/Acre (excluding Dead & Seedlings) '84 2599 Dec: 38%
'90 1866 75%
'96 920 4%
'01 840 45%
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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.
Chrysothamnus viscidiflorus stenophyllus
S|84 1 - - - - - - - 1 - - 66 1
90 3 - - - - - - - 3 - - 200 3
96 3 - - 10 - - 2 - 15 - - 300 15
01 1 - - - - - - - 1 - - 20 1
Y| 84 22 1 1 - - - - - 24 - - 1600 24
90 21 - - 6 - - - - 27 - - 1800 27
96 9 - - - - - - - 9 - - 180 9
01 5 - - - - - - - 5 - - 100 5
M84 2 5 9 - - - - 1 17 - - 1133 7 11 17
90 5 - - 3 - - - - 8 - - 533 11 13 8
9 | 122 4 - - - - - -1 125 - - 2520 8 15 126
01 72 1 2 1 - - 1 - 75 2 - 1540 5 10 77
D| 84 1 - - - - - - 1 1 - - 133 2
90 12 - - 3 - - - - 13 - 2 1000 15
96 18 - - 2 - - - - 17 - 3 400 20
01 41 2 - 4 - - - - 34 - 13 940 47
X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 20 1
01 - - - - - - - - - - - 100 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 14% 28% 02% +14%
'90 00% 00% 04% - 7%
'96 03% 00% 03% -17%
'01 02% 02% 10%
Total Plants/Acre (excluding Dead & Seedlings) '84 2866 Dec: 5%
'90 3333 30%
'96 3100 13%
'01 2580 36%
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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.
Ephedra nevadensis
S|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 1 - - - - - - - 1 - 20 1
Y| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 22 2 - - - - - - 22 2 480 24
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 16 19 0
01 28 - - - - - - - 28 - 560 5 6 28
D| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 4 - - - - - - - 2 - 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 04% 00% 04%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 0 0%
'01 1120 7%
Juniperus osteosperma
S|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 1 - - - - - - - 1 - - 20 1
01 - - - - - - - - - - - 0 0
Y| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 1 - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 20 -
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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.
Kochia americana
S|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 5 - - - - - - 5 - 100 5
01 - - - - - - - - - 0 0
Y| 84 14 1 - - - - - 15 - 1066 16
90 6 - - - - - - 6 - 400 6
96 19 - - - - - - 19 - 380 19
01 - - - - - - - - - 0 0
M84 6 2 - - - - - 9 - 600 2 9
90 - - - - - - - - - 0 - 0
96 28 - 1 - - - - 29 - 580 4 29
01 - - - - - - - - - 0 - 0
D| 84 1 - - - 1 - - 1 - 200 3
90 - - - - - - - - - 0 0
96 - - - - - - - - - 0 0
01 - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 11% 14% 11% -79%
'90 00% 00% 00% +58%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 1866 Dec: 11%
'90 400 0%
'96 960 0%
'01 0 0%
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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 4 Ht. Cr.
Tetradymia nuttallii
S|84 - - - - - - - - - - 0 0
90 1 - - - - - - 1 - - 66 1
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
Y| 84 - - - - - - - 1 - - 66 1
90 5 - - - - - - 5 - - 333 5
96 - - - - - - - - - - 0 0
01 1 - - - - - - 1 - - 20 1
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 1 - 1 - - - - 2 - - 40 16 24 2
01 1 - 3 - - - - 4 - - 80 13 15 4
D| 84 1 - 1 - - - 1 1 - - 200 3
90 6 - 2 - - - - 5 - 3 533 8
96 7 - 2 - - 2 - 7 - 5 240 12
01 4 - 4 - - - - 2 - 7 180 9
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 120 6
01 - - - - - - - - - - 220 11
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 25% 25% 50% +69%
'90 00% 00% 23% -68%
'96 07% 00% 36% + 0%
'01 07% 00% 50%
Total Plants/Acre (excluding Dead & Seedlings) '84 266 Dec: 75%
'90 866 62%
'96 280 86%
'01 280 64%
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Trend Study 1-8-01

Study site name: Mud Springs Basin .

Vegetation type: Big Sagebrush-Grass .

Compass bearing: frequency baseline_180 degrees magnetic.

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

LOCATION DESCRIPTION

On U-30 proceed 19 miles southwest from the Rosebud BLM station turn-off and turn right (north) onto a
gravel road just before mile marker 14. Proceed 4.7 miles and take a fork to the left for 0.2 miles. Take a
very faint road to the left for 0.1 miles to a witness post on the left side of the road. From the witness post,
walk 17 paces on an azimuth of 182 degrees magnetic to the 0-foot stake of the frequency baseline marked by
browse tag #7913. Bearing of the baseline is 180 degrees true.

23 paces @ +
249°M‘_.*1 0.1 mi

+

N

]

1-8-01
Mud Springs
Basin

Grouse Creek Junction

U-30

Map Name: Lucin NE

Township 9N , Range 17W , Section _16

Diagrammatic Sketch

UTM 4597734 N, 266042 E
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DISCUSSION

Trend Study No. 1-8

The Mud Springs Basin trend study is located on critical deer winter range near the south end of the Grouse
Creek Mountains, approximately 2 miles southwest of Mud Springs Basin. The site has an elevation of 5,600
feet and slight southwest aspect. The small basin in which the study is located contains numerous small
ridges occupied by sparse fingers of juniper and black sagebrush separated by low areas (swales) occupied by
the more deep rooted basin big sagebrush. The study samples a large sagebrush swale because of their
obvious importance during winters with deeper snow like the winter of 1983-84. The pellet-group transect
read in conjunction with the vegetative transect in 2001, estimated 29 deer days use/acre (73 deer days
use/ha).

Soil is moderately deep and alluvially deposited with minimal surface rockiness. The soil has a loam texture
and slightly alkaline reaction (7.8 pH). The amount of phosphorus could be a limiting factor as there is only
6.3 ppm where values less than 10 ppm have been shown to limit plant growth and development. Bare
interspaces have pavement covering the surface, but the soil beneath is easily erodible. Ground cover is
principally sagebrush crowns, native grasses, and cheatgrass. The ratio of bare soil to protective ground cover
is fair and the erosion condition class was determined to be moderate in 2001. Most signs of erosion are from
pedestalling, flow patterns, and abundant rills. The ample vegetation and litter cover combined with the lack
of steep slope prevents more serious soil erosion problems. A number of small drainage channels traverse the
area, however none are deep or highly active. Most appear relatively stable.

Browse composition consists mostly of Wyoming big sagebrush. Density was estimated at 5,866 in 1984.
There was a considerable amount of rodent damaged plants encountered that year, yet percent decadency was
still relatively low at 14%. The sagebrush stand appeared over-mature and decadent at first glance in 1984,
but examination of the shrub density data suggested an age structure more typical of an expanding or
regenerating population. The surviving mature and decadent plants received heavy deer use on those portions
of the crown which protruded above the snow line yet vigor was not seriously depressed. Thus, the surviving
plants looked ragged but nonetheless exhibited good vigor when examined in June of 1984. Population
density declined 36% and percent decadency increased to 29% in 1990. Utilization was light and vigor was
good on all but 50% of the decadent plants. Density continued to decline in 1996, while the number of mature
plants increased from 1,400 plants/acre to 2,060. The lower density for sagebrush continues through 2001
where the population decreased from 3,240 to 2,540 plants/acre. The percentage of dead plants within the
population has increased from 16% to 32%. Utilization, except for 1984, has mostly been light. Percent
decadency has varied through the years, from a low of 14% in 1984 to a high of 29% in 1990 . Percent
decadence is currently 19%. Canopy cover of big sagebrush has gone from about 12% in 1996 to 14% in
2001.

Other shrubs, such as prickly phlox, narrowleaf low rabbitbrush, black sagebrush, and Nevada ephedra are
distinctly secondary in importance. Density of narrowleaf rabbitbrush increased dramatically from 199
plants/acre to 3,300 since 1990. Some of the increase is due to the larger sample used in 1996 which better
estimates shrub populations which have aggregated and/or discontinuous distributions. Currently (‘01) it has
shown a 42% decrease in it’s population, probably the effects of prolonged drought.

Understory composition was dominated by a moderately dense stand of native perennial grasses in 1996,
consisting of bluebunch wheatgrass, Indian ricegrass, Sandberg bluegrass, and bottlebrush squirreltail. These
grasses produced nearly 15% cover in 1996. Currently (‘01), they produce only about 11% cover. Cheatgrass
brome, an annual, has increased in cover from 5% cover in the 1996, to 13% in 2001. Cheatgrass is becoming
significantly more abundant. Forb diversity depends on timing and amounts of precipitation as species
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numbers vary from each year it has been sampled. Species numbers have varied from a high of 29 species in
1996 to a low of only 9 species in 1990. Eighteen forb species were sampled in 2001. Nine species of annual
forbs also occur on the site, combining to produce 22% of the herbaceous cover. Cheatgrass should be
watched closely as it significantly increased in nested frequency and cover more than doubled since 1996.

1984 APPARENT TREND ASSESSMENT

Long term trend seems relatively stable. Although the dominant browse species suffered heavy damage in
1983-84, regeneration and recovery should occur rapidly. In this deteriorated condition, high numbers of
wildlife could cause further losses to the big sagebrush population. Soil is potentially highly erodible even
though the current rate of soil loss is low.

1990 TREND ASSESSMENT

Trend for soil is down due to a major increase in percent bare ground (13% to 30%). Litter cover also
declined from 70% to 39%. Trend for big sagebrush is down. The number of mature plants declined from
3,066 to 1,400. Density of seedlings and young plants declined as well, but there appears to be sufficient
numbers to maintain the population. Utilization of the sagebrush was light but percent decadency increased
from 14% to 29%. Nearly half (44%) of the decadent plants appeared to be dying. The currently balanced
age class structure, would indicate that the sagebrush population, heavily impacted by the harsh winters of the
early 1980's is stabilizing. Trend for the herbaceous understory is up. All five perennial grasses increased in
nested frequency and quadrat frequency values. For the forbs, a little over half had improved nested and
quadrat frequency's.

TREND ASSESSMENT

soil - down (1)

browse - down (1)

herbaceous understory - up (5)

1996 TREND ASSESSMENT

Trend for soil is up slightly. Percent bare ground declined from 30% to 13%, while litter and cryptogamic
cover increased slightly. Trend for the key browse species, Wyoming sagebrush, is fairly stable since 1990.
Density of mature plants increased while the number of seedling and young declined. Utilization was mostly
light and percent decadence fell slightly from 29% to 25%. Vigor was good on all but 28% of the decadent
sagebrush which were classified as dying. One cause for concern is the increase in density of narrowleaf low
rabbitbrush which rose from 199 to 3,300 plants/acre. Due to the lack of seedlings and young during previous
readings, some of the increase is likely due to the increased sample size used in 1996. Trend for the
herbaceous understory is stable. Sum of nested frequency of grasses declined slightly while frequency of
perennial forbs increased.

TREND ASSESSMENT

soil - up slightly (4)

browse - stable (3)

herbaceous understory - stable (3)
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2001 TREND ASSESSMENT

Trend for soil would be considered stable because the proportion of protective cover to bare soil has remained
fairly stable. Trend for the key browse species, Wyoming sagebrush, is slightly down with continuing
decreases in density, percent young have decreased from 12% down to only 3%. Percentage of decadent
plants classified as dying have increased from 28% up to 67%, and percent dead within the population have
also increased from 16% to 32%. Utilization was classified as mostly light. Those classified with poor vigor
has increased from 7% to 13%. One cause of concern in 1996 was the increase in density of narrowleaf low
rabbitbrush which rose from 199 plants/acre in 1990 to 3,300 plants/acre in 1996. Currently it has decreased
by 42% to 1,900 plants/acre. Trend for the herbaceous understory is considered stable. However, even
though the perennial grass component has remained stable, the forbs have decreased from making up 18% of
the herbaceous cover down to only 7%. Cheatgrass has increased significantly in nested frequency, while its
percent cover has more than doubled since the last reading.

TREND ASSESSMENT

soil - stable (3)

browse - slightly down (2)

herbaceous understory - stable overall (3)

HERBACEOUS TRENDS --

Herd unit 01 , Study no: 8

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 96  '01 '84 '90 '96 '01 '96 '01
G| Agropyron dasystachyum - - - - - - - - - -
G| Agropyron smithii o ,16 - 530 - 5 - 13 - .58
G| Agropyron spicatum 46 84 78 77 23 39 37 32| 3.88| 3.45
G| Bromus tectorum (a) - -1 154] 268 - - 55 801 5.38] 12.92
G| Oryzopsis hymenoides 24 27 34 35 13 13 15 17\ 2.56| 1.57
G| Poa secunda S11 182 176 179 26 73 70 68| 6.24] 4.49
G| Sitanion hystrix »38 O3 ST 21 26 28 24 10] 1.89 45
Total for Annual Grasses 0 0 154| 268 0 0 55 801 5.38] 12.92
Total for Perennial Grasses 1791 372 345] 342 88| 158] 146] 140| 14.59] 10.55
Total for Grasses 179] 372 499] 610 88] 158] 201| 220] 19.97] 23.47
F|Agoseris glauca 1 - - 1 1 - - 1 - .00
F|Alyssum alyssoides (a) - - 6 - - - 2 - .01 -
F|Allium spp. - - - 2 - - - 1 - .00
F| Ambrosia artemisifolia - 2 - - - 1 - - - -
F|Antennaria rosea - - 6 4 - - 4 3 .07 .01
F | Androsace septentrionalis (a) - - - 1 - - - 1 - .00
F|Arenaria spp. - - - 1 - - - 1 - 00
F| Astragalus beckwithii 8 - 6 3 - 2 1 18 .03
F| Astragalus cibarius abd 01 32| W18 2 2 15 11 47 22
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 96  '01 '84 '90 '96 '01 '96 '01

F | Astragalus newberryi - - 10 - - - 4 - .07 -
F | Astragalus utahensis - 8 1 - - 4 1 - .00 -
F | Balsamorhiza hookeri 2 - 7 1 1 - 5 1 .30 .00
F | Castilleja chromosa 3 - - - 1 - - - - -
F|Calochortus flexuosus 3 - - - 1 - - - - -
F|Camelina microcarpa (a) - - 71 26 - - 32 13 18 .14
F | Chaenactis douglasii - - 1 - - - 1 - .00 -
F|Crepis acuminata al W15 510 al 1 7 5 1 25 .00
F | Cryptantha spp. - - 32 - - - 16 - .35 -
F|Descurainia pinnata (a) - -1 46l 79 - - 17 36 47 33
F | Eriogonum ovalifolium - - 1 - - - 1 - .00 -
F|Erigeron pumilus o -~ 14 vd - - 6 5 .05 .07
F | Gayophytum ramosissimum (a) - - 19 - - - 8 - .04 -
F|Gilia spp. (a) - - 8 4 - - 4 2 .02 .01
F|Haplopappus acaulis o -~ 20 o - - 7 - 46 -
F |Halogeton glomeratus (a) - 10 - - - 4 - - - -
F|Hackelia patens o 6] 71 o - 28 - 18 -
F|Lapula occidentalis (a) - - 29 41 - - 13 22 11 13
F|Macolmia africana - - 4 - - - 2 - .01 -
F|Metzelia albicaulis (a) - -l 21 o - - 11 - .08 -
F|Penstemon cyananthus o = W17 o - - 6 - .05 -
F | Penstemon spp. - - 1 - - - 1 - .00 -
F|Phlox hoodii 3 A3 541 49 1 5 26 21 72 45
F|Phlox longifolia 29 o6l 301 37 12 28 12 18 .16 21
F |Ranunculus testiculatus (a) - - - 7 - - - 3 - .01
F | Sisymbrium altissimum (a) - -l L14 3 - - 6 1 .05 .00
F|Sphaeralcea grossulariaefolia 3 - - - 1 - - - - -
F|Taraxacum officinale - - 3 - - - 1 - .00 -
F | Tragopogon dubius - - 3 - - - 1 - .03 -
F|Unknown forb-perennial o w27 o o - 12 - - - -
F|Veronica biloba (a) - - 3 - - - 2 - .01 -
Total for Annual Forbs 0 10 2171 161 0 4 95 78| 098] 0.64
Total for Perennial Forbs 58 1531 323 122 25 67| 144 64| 3.40( 1.03
Total for Forbs 58] 163{ 540 283 25 711 239] 142] 4.39] 1.68

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 01 , Study no: 8

T|Species Strip Average
y Frequency Cover %
p
¢ 96  '01 '96 '01
B| Artemisia nova 6 15 1.54 1.28
B| Artemisia tridentata 75 65 11.66] 13.98
wyomingensis
B| Chrysothamnus viscidiflorus 48 39 5.67] 1.29
stenophyllus
B|Juniperus osteosperma 2 1 15 15
B|Leptodactylon pungens 5 7 33 48
B|Opuntia polyacantha 0 2 .00 .03
Total for Browse 136 | 129 | 19.35] 17.22
Point-Quarter Tree Data
Herd unit 01, Study no: 8
Species Trees per Average
Acre diameter (in)
96 ‘01 96 ‘01
Juniperus osteosperma 26 52 9.8 | 6.7
BASIC COVER --
Herd unit 01 , Study no: 8
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 342 354 2.25 7.00|1 47.15| 42.79
Rock 170 103 1.75 1.75 3.30 1.93
Pavement 241 268 12.00( 21.25( 13.01] 12.39
Litter 390 346 70.25( 39.00( 41.55] 31.90
Cryptogams 66 80 1.00 1.25 .82 2.78
Bare Ground 243 264 12.75( 29.75( 12.91] 19.01
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 08, Mud Springs Basin
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
20.3 56.6 7.8 43.4 32.4 25.3 2.3 6.3 540.8 7
19.7)
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Stoniness Index

Study 01 - 08, Mud Springs Basin
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PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 8
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
'96 '01 01 01
Rabbit 10 2 52 N/A
Elk - 1 - -
Deer 53 22 383 30 (73)
Antelope - - 35 N/A
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 8

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.
Artemisia nova
Y| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - 1 - 20 1
01 2 - - - - - - 2 - 40 2
M84 - - - - - - - - - 0 - - 0
90 - - - - - - - - - 0 - - 0
96 1 3 - - - - - 4 - 80 8 25 4
01 23 - - - - - - 23 - 460 7 22 23
D| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 1 8 - - - - - 6 - 220 11
01 15 - 2 - - - - 12 - 340 17
X|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 40 2
01 - - - - - - - - - 80 4
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 19% 69% 31% +62%
'01 00% 00% 12%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 320 69%
'01 840 40%
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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 4 Ht. Cr.
Artemisia tridentata wyomingensis
S|84 | 380 - - - - - - -1 380 - - -] 25333 380
90 7 - - - - - - - 7 - - - 466 7
96 1 - - - - - - - 1 - - - 20 1
01 3 - - - - - - - 3 - - - 60 3
Y| 84 14 14 2 - - - - - 30 - - - 2000 30
90 18 - - 1 - - - - 19 - - - 1266 19
96 15 - - 4 - - - - 19 - - - 380 19
01 4 - - - - - - - 4 - - - 80 4
M84 8 20 18 - - - - - 44 - 2 - 3066 26 34 46
90 21 - - - - - - - 21 - - - 1400 22 22 21
96 90 2 2 9 - - - -1 103 - - - 2060 23 37 103
01 93 6 - - - - - - 98 - 1 - 1980 22 28 99
D| 84 2 3 7 - - - - - 8 - 1 3 800 12
90 16 - - - - - - - 8 - 1 7 1066 16
96 34 3 - - - - - 29 - - 11 800 40
01 21 1 1 1 - - - - 8 - - 16 480 24
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 620 31
01 - - - - - - - - - - - - 1200 60
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 42% 31% 07% -36%
'90 00% 00% 14% -13%
'96 03% 01% 07% -22%
'01 06% 78% 13%
Total Plants/Acre (excluding Dead & Seedlings) '84 5866 Dec: 14%
'90 3732 29%
'96 3240 25%
'01 2540 19%
Atriplex canescens
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 0 -

137




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|84 1 - - - - - - - 1 - - - 66 1
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - 0 0
Y| 84 - - - - - - - - - - - - 0 0
90 1 - - - - - - - 1 - - - 66 1
96 14 - - - - - - - 14 - - - 280 14
01 9 - - - - - - - 9 - - - 180 9
M 84 - 4 - - - - - - 1 - 3 - 266 12 14 4
90 2 - - - - - - 2 - - - 133 10 9 2
9% | 139 - - 8 - - - -1 147 - - - 2940 12 20 147
01 54 - - 3 - - - - 57 - - - 1140 9 14 57
D| 84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 4 - - - - - - - 3 - - 1 80 4
01 25 - - 4 - - - - 19 - - 10 580 29
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 20 1
01 - - - - - - - - - - - - 120 6
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 100% 00% 75% -25%
'90 00% 00% 00% +94%
'96 00% 00% .60% -42%
'01 00% 00% 11%
Total Plants/Acre (excluding Dead & Seedlings) '84 266 Dec: 0%
'90 199 0%
'96 3300 2%
'01 1900 31%
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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 Ht. Cr.
Juniperus osteosperma
Y| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 1 - - - - - - 1 - 20 1
01 - - - - - - - - - 0 0
M84 - - - - - - - - - 0 - - 0
90 - - - - - - - - - 0 - - 0
96 - - - - - 1 - 1 - 20 - - 1
01 - - - - - - - 1 - 20 - - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -50%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 40 -
'01 20 -
Leptodactylon pungens
S|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 1 - - - - - - 1 - - 20 1
Y| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 1 - - - - - - 1 - - 20 1
01 - - - - - - - - - - 0 0
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 3 - - 1 - - - 4 - - 80 5 11 4
01 10 - - 3 - 1 - 14 - - 280 6 7 14
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% +64%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec -
'90 0 -
'96 100 -
'01 280 -
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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 polyacantha
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 5 14 0
01 2 - - - - - - - 2 - 40 3 6 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 40 -
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Trend Study 1-9-01

Study site name: _Southwest Rosette . Vegetation type: Big Sagebrush-Grass .

Compass bearing: frequency baseline_146 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

On U-30, proceed northeast towards Rosette. There is a dirt road just north of mile marker 48 that goes to the
east. Drive 0.45 miles on this road to the 300-foot stake which is just off the road on the north side of the
road. The 0-foot post of the baseline is 300 feet to the north a few paces south of a witness post and is marked
by browse tag #7914.

Rosette/_

T
. 1-9-01
N, South West
% Rosette
Aol U-30 g \"‘._\
i v—"‘-\ p ’iJ\ £ * i
2, N g !
.Roﬁett%,\:.- | &l Witness
~ post # ’
->

o

Mile marker 48

Map Name: Rosette Diagrammatic Sketch

Township 12N, Range _14W , Section 33 UTM 4630500 N, 296666 E
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DISCUSSION

Trend Study No. 1-9

The Southwest Rosette study is a sagebrush-grass site which is located on nearly flat terrain at an elevation of
5,460 feet. This site represents a compromise from the original goal to sample a winter deer concentration
area north or northwest of Rosette. The initial area, however, was on private land for which we were unable
to obtain permission to enter. The Southwest Rosette study site is on BLM land slightly south of the optimum
location at a point where the density of juniper trees begins to thin out. Range type varies from sagebrush-
grass and scattered Utah juniper to swales where perennial grasses have replaced the woody plants. The area
is part of the Rosette allotment which is assigned for 60 cattle to use the area from mid-October through
January. However, the area also appears to be used by sheep. Pellet groups and cattle droppings were
initially noted as infrequent. A pellet group transect read in conjunction with vegetative transect corroborates
this initial observation estimating only 8 deer days use/acre (20 deer days use/ha).

Soil effective rooting depth (almost 13 inches) is relatively shallow compared to the average for the manage
unit which is nearly 17 inches. The soil has a texture classified as a sandy clay loam with a slightly alkaline
soil reaction (7.5 pH). The soil is alluvially deposited with little visible surface rock. The amount of
phosphorus in the soil may be a limiting factor at only 7.3 ppm. At the time the study was established (i.e.,
mid-June 1984), the soil was exceptionally wet. A small irrigation canal located one-quarter mile north may
be the source of excess moisture, either as a result of sub-irrigation or occasional overflow. The net result
was a development of a lush growth of perennial grass and death of big sagebrush in the lower swale areas. In
addition, there were also patches of dead sagebrush in the vicinity which appear to have been sprayed with
herbicide.

Status of the browse population was reported as questionable in 1984. Wyoming big sagebrush, which is the
dominant browse species, had been damaged by possible excess soil moisture and herbicides. With this loss,
the increaser species, narrowleaf low rabbitbrush was almost twice as numerous and apparently increasing.
The sagebrush population had a decadent appearance (32%) in 1984. Utilization was reported moderate to
heavy with 32% of the population displaying heavy use. Utilization has been mostly light since 1996. The
number of decadent plants was similar in 1990 yet 40% of the decadent shrubs were classified as dying (666
plants/acre). The proportion of decadent plants classified as dying has been steadily, but slowly decreasing
since 1990. Density of the increaser, narrowleaf low rabbitbrush, has continued to decline in density since
1984, when 10,065 plants/acre were estimated. It is currently (‘01) at 3,940 plants/acre.

Grass cover and composition vary widely between microsites. However, even on the drier portion of the site,
grasses are an important component. On these areas, vigorous clumps of Sandberg bluegrass, bottlebrush
squirreltail, bluebunch wheatgrass, and western wheatgrass provide moderately good cover (varying from
10% to 14%). Forbs are not abundant and include a number of annuals, especially on the drier parts of the
site. On average, they only provide about 13-14% of the herbaceous cover. Most annual forbs are members
of the mustard and borage families. The more prevalent perennials are longleaf phlox, hoods phlox, and
Douglas chaenactis. None of these have appreciable forage value. Hoods phlox by itself makes up on average
a little over 70% of the deficient forb cover.

1984 APPARENT TREND ASSESSMENT

Soil appears stable. There is very little erosion due primarily to the lack of slope. Vegetative trend is more
difficult to predict. Our best assessment is that there is a stable to perhaps a slightly declining stand of
Wyoming big sagebrush. Conversely, narrowleaf low rabbitbrush and perennial grasses appear to be
increasing over much of the area.
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1990 TREND ASSESSMENT

Wyoming big sagebrush is declining. Density of mature plants decreased 30% and the percentage of decadent
sagebrush has increased from 32% to 53% since 1984, yet the sagebrush is only moderate to lightly hedged.
The average canopy cover was estimated at 17%. Trend for the herbaceous understory is stable. Sum of
nested frequency of perennial grasses is stable while frequency of perennial forbs declined slightly. There is a
high percentage of bare soil, but this has decreased from 44% to 38% and basal vegetative cover increased
from 2% to 14.5%. There are no obvious signs of erosion that would be a concern to management.

TREND ASSESSMENT

soil - up slightly (4)

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

1996 TREND ASSESSMENT

Trend for soil is up with a decrease in percent bare ground (38% to 21%) and an increase in litter cover (30%
to 37%). Trend for browse is up slightly. Utilization is mostly light to moderate and percent decadency has
declined from 53% to 30%. Density of mature plants nearly doubled since 1990 (1,333 plants/acre to 2,320).
Another positive aspect to the browse trend is the decline in density of the increaser, narrowleaf low
rabbitbrush (from 6,732 plants/acre to 5,460 plants/acre). The herbaceous trend is up slightly. Sum of nested
frequency for all three perennial grass species increased since 1990 but not significantly. The grasses make
up 87% of the herbaceous understory cover. Frequency of forbs declined slightly but the most numerous forb,
hoods phlox, increased.

TREND ASSESSMENT

soil - up (5)

browse - up slightly (4)

herbaceous understory - up slightly (4)

2001 TREND ASSESSMENT

Trend for soil is considered stable with nearly the same amounts of bare soil and litter. Trend for browse is
stable. Utilization is mostly light (99%) and percent decadency has remained almost the same (30% vs 31%).
The sagebrush density has remained the same as 1996. Another positive aspect to the browse trend is the
continuing decline in density of the increaser, narrowleaf low rabbitbrush (5,460 plants/acre down to 3,940
plants/acre). The herbaceous trend is stable, with the sum of nested frequency going down slightly for
perennial grasses and up a small amount for perennial forbs. The only grass species that significantly
increased was cheatgrass. The grasses on average make up 86-87% of the herbaceous understory cover.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)
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HERBACEOUS TRENDS --
Herd unit 01 , Study no: 9

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron smithii A7 W55 .70 W81 15 19 23 26| 1911 2.49
G| Agropyron spicatum - - - - - - - - - .00
G| Bromus tectorum (a) - -1 45 ,193 - - 18 73 191 3.29
G|Poa secunda J67] 223 252|242 67 79 85 82| 5.60] 8.42
G| Sitanion hystrix 1861 ,135] 154| ,108 77 62 65 48] 2.81| 2.87
Total for Annual Grasses 0 0 45| 193 0 0 18 73] 0.18] 3.29
Total for Perennial Grasses 4001 413] 476| 431] 159| 1601 173] 156| 10.33]| 13.79
Total for Grasses 400] 413f 521 624] 1591 160] 191} 229] 10.52] 17.09
F|Allium spp. 1 - - 2 1 - - 1 - .01
F| Arabis spp. 1 2 1 1 2 1 1 .00 .00
F| Astragalus beckwithii - 2 4 - - 1 2 - .01 -
F | Astragalus utahensis - 1 1 - 1 1 1 .03 .00
F|Balsamorhiza hookeri - - - 2 - - - 2 - .03
F|Castilleja chromosa - 1 - 3 - 1 - 1 - .00
F|Chaenactis douglasii w41 a a N 21 - - 3 - .01
F|Crepis acuminata 2 - - - 1 - - - - -
F|Cryptantha spp. - - 7 - - - 3 - .01 -
F|Cymopterus spp. - 46 o 24 - 22 3 12 .01 .08
F|Delphinium nuttallianum 3 - - 4 1 - - 2 - .03
F|Descurainia pinnata (a) - - 01 21 - - 2 12 .01 .08
F|Erigeron pumilus - - 2 - - - 1 - .00 -
F|Gayophytum ramosissimum (a) - - 3 - - - 1 - .00 -
F|Gilia congesta - 5 - - 3 - - .01
F|Lappula occidentalis (a) - - 2 - - 2 .01 .01
F|Lygodesmia spinosa - - 1 - - - 1 - .00 -
F|Machaeranthera canescens - - 1 3 - - 1 1 .00 .00
F|Phlox hoodii Jd41 G311 67 469 7 17 28 291 1.28( 1.77
F|Phlox longifolia o112 85 591 .65 46 35 27 28 .16 32
F|Polygonum douglasii (a) - - 3 - - - 1 - .00 -
F|Ranunculus testiculatus (a) - - -~ 36 - - - 16 - 15
F| Trifolium gymnocarpon 18 8 15 17 7 4 8 6 .04 A3
F|Unknown forb-perennial - - 2 - - - 1 - .00 -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ ‘84 '90 '96 '01 '84 '90 '96 '01 '96 '01
Total for Annual Forbs 0 0 14 59 0 0 6 301 0.02] 0.25
Total for Perennial Forbs 192 181 1691 200 85 86 77 89 1.58] 2.43
Total for Forbs 192 181 183] 259 85 86 83| 119] 1.61] 2.68

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --
Herd unit 01 , Study no: 9
T|Species Strip Average
y Frequency Cover %
p
© 96  '01 '96 '01
B| Artemisia tridentata 82 77 12.09] 18.69
wyomingensis
B| Chrysothamnus nauseosus 10 16 .38 .82
consimilis
B| Chrysothamnus viscidiflorus 76 74 4.441 4.30
stenophyllus
B|Juniperus osteosperma 0 0 - .00
B|Leptodactylon pungens 17 13 .30 91
B|Opuntia spp. 9 9 21 21
Total for Browse 194 | 189 | 17.44| 24.95
BASIC COVER --
Herd unit 01 , Study no: 9
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 351 353 2.001 14.50| 27.70] 45.83
Rock 161 61 75 2.25 1.90 .37
Pavement 318 288 7.25| 13.25 6.67| 6.14
Litter 383 350 43.75| 30.25] 36.87| 35.61
Cryptogams 145 74 2.25 2.00 2.69 92
Bare Ground 266 288 44.001 37.75] 20.89| 22.61

1
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SOIL ANALYSIS DATA --

Herd Unit 01, Study no: 09, South West Rosette

Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
12.7 63.0 7.5 473 22.4 30.4 1.9 7.3 406.4 .6
(11.0)
Stoniness Index
Study 01 - 09, South West Rosette
<1
14
[0}
B 1-2
£
[5}
82-3
£
£3-4
&
o
4.5
(‘) | z‘o 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 9
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 101
Sheep 11 - - -
Rabbit 18 1 26 N/A
Deer 9 2 104 8 (20)
Cattle 1 - - -
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 9

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.
Artemisia tridentata wyomingensis
S|84 5 - - - - - - - 5 - - 333 5
90 - - - - - - - - - - - 0 0
96 9 - - - - - - - 9 - - 180 9
01 - - - - - - - - - - - 0 0
Y| 84 1 5 4 - - - - - 10 - - 666 10
90 2 - - - - - - - 2 - - 133 2
96 5 - - - - - - - 5 - - 100 5
01 10 - - - - - - - 10 - - 200 10
M84 3 28 9 - - - - - 39 - - 2666 23 33 40
90 6 14 - - - - - - 20 - - 1333 22 25 20
96 71 44 1 - - - - -1 111 - 2 2320 23 33 116
01 106 1 - 2 - - - -1 109 - - 2180 28 38 109
D| 84 3 10 11 - - - - - 22 1 - 1600 24
90 12 13 - - - - - - 15 - 10 1666 25
96 26 26 - - - - - - 34 - 16 1040 52
01 47 - - 4 - - 3 - 36 1 14 1080 54
X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 1520 76
01 - - - - - - - - - - - 880 44
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 58% 32% 03% -36%
'90 57% 00% 21% +9%
'96 40% S57% 13% + 0%
'01 57% 00% 10%
Total Plants/Acre (excluding Dead & Seedlings) '84 4932 Dec: 32%
'90 3132 53%
'96 3460 30%
'01 3460 31%
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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 nauseosus consimilis
S|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 0 0
01 1 - - - - - - 1 - 20 1
Y| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 3 - - - - - - 3 - 60 3
01 2 - - - - - - 2 - 40 2
M 84 - - - - - - - - - 0 - - 0
90 - - - - - - - - - 0 - - 0
96 6 - 1 - - - - 7 - 140 22 27 7
01 16 - - - - - - 16 - 320 21 24 16
D| 84 - - - - - - - - - 0 0
90 2 - - - - - - 1 - 133 2
96 2 - - - - - - 2 - 40 2
01 5 - - - - - - 5 - 100 5
X|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 0 0
01 - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 50% +45%
'96 00% 00% 00% +48%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 133 100%
'96 240 17%
'01 460 22%
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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 8 9 1 2 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
S84 1 - - - - - - - - 1 - - 66 1
90 - - - - - - - - - - - - 0 0
96 8 - - 14 - - - - - 22 - - 440 22
01 6 - - - - - - - - 6 - - 120 6
Y| 84 27 5 3 - - - - - - 34 - - 2333 35
90 7 - - 1 - - - - - 8 - - 533 8
96 3 - - 1 - - - - - 4 - - 80 4
01 14 - - - - - - - - 14 - - 280 14
M84 62 26 - - - - - - - 88 - - 5866 11 14 88
90 40 - - 6 - - - - - 46 - - 3066 9 11 46
96 | 243 5 - 16 - - - - -| 264 - - 5280 10 15 264
01 138 - - 9 - - - - -| 147 - - 2940 12 17 147
D| 84 15 12 1 - - - - - - 26 - - 1866 28
90 45 - - 2 - - - - - 38 - 9 3133 47
96 2 3 - - - - - - - 1 - 4 100 5
01 34 - - 2 - - - - - 29 - 7 720 36
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 20 1
01 - - - - - - - - - - - - 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 28% 03% 02% -33%
'90 00% 00% 09% -19%
'96 03% 00% 01% -28%
'01 00% 00% 04%
Total Plants/Acre (excluding Dead & Seedlings) '84 10065 Dec: 19%
'90 6732 47%
'96 5460 2%
'01 3940 18%
Juniperus osteosperma
S84 1 - - - - - - - - 1 - - 66 1
90 1 - - - - - - - - 1 - - 66 1
96 - - - - - - - - - - - - 0 0
01 1 - - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 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 6 7 9 1 2 3 4 Ht. Cr.

Leptodactylon pungens

Y| 84 3 - - - - - - 3 - - - 200 3
90 - - - - - - - - - - - 0 0
96 2 - - - - - - 2 - - - 40 2
01 - - - - - - - - - - - 0 0

M84 7 - - - - - - 7 - - - 466 7 6 7
90 7 - - 1 - - - 8 - - - 533 6 8 8
96 27 - - 6 - - - 33 - - - 660 8 13 33
01 14 - - 5 - 2 - 21 - - - 420 10 12 21

D| 84 - - - - - - - - - - - 0 0
90 3 - - - - - - 1 - - 2 200 3
96 - - - - - - - - - - - 0 0
01 2 - - - - - - - - - 2 40 2

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

'84 00% 00% 00% +9%
'90 00% 00% 18% -5%
'96 00% 00% 00% -34%
'01 00% 00% 09%
Total Plants/Acre (excluding Dead & Seedlings) '84 666 Dec: 0%
'90 733 27%
'96 700 0%
'01 460 9%

Opuntia spp.

Y| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 1 - - - - - - 1 - - - 20 1
01 1 - - 1 - - - 2 - - - 40 2

M4 - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - 0 - - 0
96 8 - - 2 - - - 10 - - - 200 4 10 10
01 7 - - - - - - 7 - - - 140 4 6 7

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -18%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec -
'90 0 -
'96 220 -
'01 180 -
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Trend Study 1-10-01

Study site name: Kilgore Basin . Vegetation type: Black Sagebrush .

Compass bearing: frequency baseline_155 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (591t), line 3 (34ft), line 4 (71ft).

LOCATION DESCRIPTION

From the U-30/Grouse Creek Road junction, proceed north 4.9 miles. Turn left (west) and travel 2.15 miles to
a fork that leads to a dry farm. Stay on the main road at this fork (right) and continue 3.7 miles to a gate.
Continue 1.4 miles to another fork. Turn left and travel 0.3 miles to a gate. Proceed 0.1 miles to a fork. Turn
left here and go 0.15 miles to another gate. Continue 0.3 miles to a witness post on the south side of the road.
Walk 36 paces from the witness post at a bearing of 148 degrees magnetic to the 0-foot stake of the frequency
baseline. This stake marked by a red browse tag #7910. The baseline bearing is 155 degrees magnetic.

1-10-01
Kilgore Basin

wey

house Grouse

Creek
U-30 Junction

Map Name: Lucin NW Diagrammatic Sketch

Township 9N , Range 19N, Section 23 UTM 4596520 N, 249668 E
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DISCUSSION

Trend Study No. 1-10

The Kilgore Basin study is located west of Grouse Creek. It samples what is considered critical deer winter
range. Terrain ranges from nearly level to gentle south facing slopes. Elevation is approximately 5,300 feet.
The study lies within a large basin surrounded by low hills that are nearly barren of tree cover. The sampled
range type is a uniform, low-growing, evenly spaced stand of black sagebrush. Shrub interspecies are
essentially barren of other vegetation. Within the basin, plant diversity is minimal. The bulk of the area is
occupied by the black sagebrush type. The only variation is in small swales where the deeper rooted
Wyoming and basin big sagebrush predominates along with a few isolated patches of juniper trees. This area
is within the Kilgore allotment. It is used by 268 cattle and 30 horses during the winter (11/01 to 04/30).
Deer pellet groups were moderately high with a quadrat frequency of 17% in 1996. Some elk sign was also
noted. A pellet-group transect read in conjunction with the vegetative transects in 2001 estimated 21 deer
days use/acre (51 deer days use/ha) and 5 cow days use/acre (13 cow days use/ha). Some sage grouse
droppings were also seen but not hit in the pellet group transect.

Soil is alluvially deposited and has a long history of steady erosion. The soil texture is a sandy clay loam with
a moderately alkaline soil reaction (8.1 pH). A limiting factor for the site may be the low amounts of
phosphorus (6.3 ppm) where values of less than 10 ppm can limit normal plant growth and development.
Effective rooting depth is moderately shallow with an average reading of only about 12 inches. The bulk of
the ground surface is occupied by rock and erosion pavement. Apart from shrub crowns there is very little
herbaceous cover. Erosion continues at a slow but steady rate in spite of the gentle terrain. Plant pedestalling,
exposed plant roots and exposed lichen lines on rocks are all common. Soil erosion, however, has not
seriously effected reproduction of black sagebrush, the key browse species. The soil erosion condition was
determined as stable in 2001.

Black sagebrush dominates the site with scattered amounts of narrowleaf low rabbitbrush, shadscale saltbush,
winterfat, and spiny hopsage. All show evidence of use, although intensity is markedly greater on black
sagebrush and winterfat. The population of black sagebrush appears relatively stable, but showed a
predominance of decadent plants in 1984 and 1990. Density of black sagebrush was estimated at 15,932
plants/acre in 1984, remaining stable at 15,960 plants/acre in 2001. Utilization was heavy on 93% of the
population and percent decadency was relatively high at 47% in 1984. Use has been mostly light to moderate
since then and percent decadency has declined to 22% in 2001. The average annual growth rate for this black
sagebrush site is below the average for sites measured in this management unit. The percentage of dead
within the population has remained stable since 1996, at 6%. There continues to be good numbers of
seedlings and young within the population.

The herbaceous understory is sparsely distributed and has poor species diversity. Total herbaceous cover
equaled less than 4% cover in 1996 declining to only 2% total cover in 2001. Most are low-growing xeric
species with low palatability. The most prominent grasses include bottlebrush squirreltail, Sandberg
bluegrass, and Indian ricegrass. Cheatgrass is present but rather infrequent. Forbs include longleaf phlox,
milkvetch, and rockcress. Livestock use historically, which has included horses in the past, has had a negative
effect on herbaceous density and composition.

1984 APPARENT TREND ASSESSMENT

Nearly all of the indicators used to evaluate soil trend suggest a declining condition. Although, it appears at
least superficially that widespread sheet erosion has been occurring for a long time and has not greatly
affected the plant community. This is a very dry site with low potential for producing grass or forbs under
even the best of conditions. The current plant community appears quite stable. Black sagebrush should
continue to dominate the site, even though the population is subject to heavy utilization.
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1990 TREND ASSESSMENT

The relatively small statured adult population (excluding seedlings) of black sagebrush on this site is stable.
The high percentage of decadence is normal for high density stands like this one. Percent decadency has
increased from 47% to 66%. This would be expected with extended drought. Sagebrush canopy cover
averages about 21%. These shrubs were severely hedged in the past, but recently there has been lighter
utilization and improved growth form. The majority of the mature plants have normal vigor. Nested
frequency of bottlebrush squirreltail declined and the other two grasses were not sampled. All forbs except
hoods phlox decreased in sum of nested and quadrat frequencies. The majority of the ground cover is rock
and pavement, with the current rate of erosion appearing slow.

TREND ASSESSMENT

soil - stable but in poor condition (3)

browse - stable (3)

herbaceous understory - down slightly and depleted (2)

1996 TREND ASSESSMENT

Soil condition is still poor, but trend is slightly up due to a decrease in percent bare ground (17% to 9%) and
an increase in litter cover (14% to 20%). Trend for black sagebrush is slightly up. Total density has declined
a little, but the number of mature plants has doubled while the percentage of decadent plants has decreased
substantially. Utilization is more moderate and vigor good on all but a few of the decadent plants. The
herbaceous understory is still depleted, yet sum of nested frequency for perennial grasses and forbs has
increased.

TREND ASSESSMENT

soil - slightly up but in poor condition (4)

browse - slightly up (4)

herbaceous understory - slightly up but depleted (4)

2001 TREND ASSESSMENT

Soil condition is still poor, trend appears to be slightly down with an increase in percent bare ground (9% to
23%) and a decrease in litter cover (20% to 11%). Overall, the ratio of protective cover to bare soil has
decreased substantially since 1996. Trend for black sagebrush is stable. Total density has increased slightly,
percent dead within the population has remained the same, and percent decadence has decreased. Utilization
is mostly light at this time. The herbaceous understory is still depleted. The sum of nested frequency for
perennial grasses has remained stable while frequency of perennial forbs has decreased substantially.

TREND ASSESSMENT

soil - slightly down and in poor condition (2)

browse - stable (3)

herbaceous understory - slightly down and depleted (2)
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HERBACEOUS TRENDS --
Herd unit 01 , Study no: 10

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
G| Bromus tectorum (a) - - 53 53 - - 20 26 .20 .52
G| Oryzopsis hymenoides 2 - 5 - 1 - 4 - 31 -
G| Poa secunda ,10 = 022 22 6 - 8 .30 A1
G| Sitanion hystrix W73 50 89 .97 35 27 42 471 1.02 .86
GJ Vulpia octoflora (a) - - - 4 - - - 2 - .01
Total for Annual Grasses 0 0 53 57 0 0 20 28] 0.20f 0.53
Total for Perennial Grasses 85 501 116] 119 42 27 55 551 1.63] 0.97
Total for Grasses 85 50] 169] 176 42 27 75 83] 1.83] 1.50
F|Allium spp. 8 - - - 4 - - - - -
F|Arabis drummondi p12 a a al - - 1 - .01
F| Astragalus beckwithii N al 29 a 3 1 16 - 42 -
F|Cruciferae (a) - -1 11 . - - 7 - .03 -
F|Cryptantha spp. a - 520 a - - 10 - .05 -
F|Gilia spp. (a) - - b9 a - - 6 - .03 -
F|Lappula occidentalis (a) - - 11 - - - - .04 -
F|Navarretia intertexta (a) - -1 19 a - - 9 - .04 -
F|Phlox hoodii D1 bS7] 401 46 26 36 26 23 .65 38
F|Phlox longifolia L0 ST 94 L5l 39 26 42 30 .58 25
F|Townsendia spp. - - 3 - - - 1 - .03 -
Total for Annual Forbs 0 0 39 0 0 0 18 01 0.11 0
Total for Perennial Forbs 158] 145| 218 98 77 63| 102 541 1.77] 0.64
Total for Forbs 158] 145] 257 98 77 63] 120 54] 1.88] 0.64

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 01 , Study no: 10

T|Species Strip Average
y Frequency Cover %
p
¢ 96  '01 '96 '01
B| Artemisia nova 100 | 100 | 24.95] 21.25
B| Artemisia tridentata 3 1 .03 -
wyomingensis
B| Atriplex confertifolia 18 10 1.43 22
B| Chrysothamnus viscidiflorus 0 4 5371 3.79
stenophyllus
B|Ephedra nevadensis 76 79 .03 -
B|Grayia spinosa 2 1 .30 -
B|Juniperus osteosperma 3 3 15 .03
B|Kochia americana 1 1 - -
B|Opuntia spp. 2 1 .00 -
B| Tetradymia canescens 7 2 - -
Total for Browse 212 | 202 | 32.27| 25.30
BASIC COVER --
Herd unit 01 , Study no: 10
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 296 259 0 5.50] 36.16| 30.06
Rock 236 211 11.00 6.75|1 11.82| 4.40
Pavement 347 369 40.00| 55.25| 28.721 36.97
Litter 357 325 21.50 13.75] 19.58| 11.14
Cryptogams 165 109 1.50 1.50 1.84 .89
Bare Ground 252 309 26.00| 17.25 9.20| 2291
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 10, Kilgore Basin
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
12.4 65.0 8.1 48.9 27.1 24.0 1.2 6.3 444.8 .6
(10.8)
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PELLET GROUP FREQUENCY --

Herd unit 01 , Study no: 10
Type Quadrat Pellet Transect

Frequency Pellet Groups Days Use
per Acre per Acre (ha)
9%  '01 101 101

Rabbit 2 1 - -
Elk 1 2 - -
Deer 17 13 270 21 (51)
Cattle 1 2 61 5(13)
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 10

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 nova
S|84 27 - - - - - - - 26 - 1 - 1800 27
90 14 - - - - - - - 14 - - - 933 14
96 28 - - - - - - - 28 - - - 560 28
01 2 - - - - - - - 2 - - - 40 2
Y| 84 15 - - - - - - - 15 - - - 1000 15
90 18 1 4 - - - - - 23 - - - 1533 23
96 56 15 9 3 - - - - 83 - - - 1660 83
01 77 4 - - - - - - 81 - - - 1620 81
M84 - - 112 - - - - - 86 - 26 - 7466 12 21 112
90 10 23 26 - - - - - 51 - 7 1 3933 9 17 59
9% | 106 185 48 6 67 5 - -1 417 - - - 8340 8 20 417
01| 399 126 - 8 7 - - -l 510 24 - 6 10800 9 20 540
D| 84 1 - 111 - - - - - 62 - 50 - 7466 112
90 55 49 57 - - - - - 98 2 31 30 10733 161
96 60 54 8 - 48 10 - -1 173 - - 7 3600 180
01 122 25 2 14 14 - - -1 125 - 1 51 3540 177
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 880 44
01 - - - - - - - - - - - - 1040 52
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 93% 32% +2%
'90 30% 36% 28% -16%
'96 54% 12% 01% +15%
'01 22% 25% 07%
Total Plants/Acre (excluding Dead & Seedlings) '84 15932 Dec: 47%
'90 16199 66%
'96 13600 26%
'01 15960 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 Ht. Cr.
Artemisia tridentata wyomingensis
M84 - - - - - - - - - 0 - - 0
90 - - - - - - - - - 0 - - 0
96 1 - - - - - - 1 - 20 19 23 1
01 1 - - - - - - 1 - 20 26 45 1
D| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - 2 - - 1 - - 3 - 60 3
01 - - - - - - - - - 0 0
X|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 20 1
01 - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 75% 00% -75%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 80 75%
'01 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 4 Ht. Cr.
Atriplex confertifolia
S|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 2 - - - - - - - 2 - - 40 2
01 2 - - - - - - - 2 - - 40 2
Y|84 1 - - - - - - - 1 - - 66 1
90 2 - - - - - - - 2 - - 133 2
96 7 - - - - - - - 7 - - 140 7
01 6 - - - - - - - 6 - - 120 6
M84 2 3 - - - - - - 5 - - 333 12 12 5
90 6 - - - - - - - 5 - 1 400 7 10 6
96 10 8 3 1 7 - - - 29 - - 580 10 14 29
01 3 - - - - - 11 - - 220 8 11 11
D| 84 1 11 3 - - - - - 11 - - 1000 15
90 11 - 2 - - - - - 9 - 4 866 13
96 - - - - 1 - - - 1 - - 20 1
01 - - - - - - - 1 - - 1 20 1
X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 40 2
01 - - - - - - - - - - - 220 11
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 67% 14% 19% + 0%
'90 00% 10% 24% -47%
'96 43% 08% 00% -51%
'01 00% 06% 06%
Total Plants/Acre (excluding Dead & Seedlings) '84 1399 Dec: 71%
'90 1399 62%
'96 740 3%
'01 360 6%
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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.
Ceratoides lanata
S|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 0 0
01 1 - - - - - - 1 - 20 1
Y|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 0 0
01 2 - - - - - - 2 - 40 2
M84 - - - - - - - - - 0 - 0
90 - - - - - - - - - 0 - 0
96 - - - - - - - - - 0 - 0
01 3 - 1 - - - - 4 - 80 3 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 120 -
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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.
Chrysothamnus viscidiflorus stenophyllus
S|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 25 - - - - - - - 25 - 500 25
01 1 - - - - - - - 1 - 20 1
Y| 84 1 - - - - - - - 1 - 66 1
90 5 5 - - - - - - 10 - 666 10
96 3 - - 1 - - - - 4 - 80 4
01 5 - - - - 1 - 8 - 160 8
M84 9 12 3 - - - - - 22 - 1600 6 7 24
90 33 5 - - - - - 39 - 2600 7 11 39
9 | 208 5 - 11 1 - - -1 225 - 4500 9 15 225
01 163 - - - - - -1 170 - 3400 9 14 170
D| 84 5 16 2 - - - - - 18 - 1533 23
90 2 - - - - - - - 2 - 133 2
96 2 - - - - - - - 2 - 40 2
01 19 - - 3 - - 3 - 20 - 500 25
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 20 1
01 - - - - - - - - - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 58% 10% 15% + 6%
'90 20% 00% 00% +26%
'96 03% 00% 00% -12%
'01 00% 00% 02%
Total Plants/Acre (excluding Dead & Seedlings) '84 3199 Dec: 48%
'90 3399 4%
'96 4620 1%
'01 4060 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.
Ephedra nevadensis
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 - - 2 - - - - - 2 - 40 9 13 2
01 1 - - - - - - - 1 - 20 7 15 1
D| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - 1 - - - 1 - 20 1
01 - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 33% 67% 00% -67%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 60 33%
'01 20 0%
Grayia spinosa
M84 - - 1 - - - - - - - 66 16 4 1
90 - - - - - - - - - - - 0 - - 0
96 - 2 - - - - - - 2 - - 40 15 33 2
01 3 - - - - - - - 3 - - 60 11 10 3
D| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - 2 - - 1 - - - - - - 60 3
01 - - - 1 - - - - 1 - - 20 1
X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 100% 100%
'90 00% 00% 00%
'96 100% 00% 60% -20%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: 0%
'90 0 0%
'96 100 60%
'01 80 25%
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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| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 1 - - - - - - - 1 - 20 1
01 - - - - - - - - - - 0 0
M84 - - - - - - - - - - 0 - 0
90 - - - - - - - - - - 0 - 0
96 - - - - - - - - - - 0 - 0
01 1 - - - - - - - - 1 20 - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% + 0%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 20 -
'01 20 -
Kochia americana
M84 - - - - - - - - - - - 0 - 0
90 - - - - - - - - - - - 0 - 0
96 2 - - - - - - - 2 - - 40 2 2
01 2 - - - - - - - 2 - - 40 2 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% + 0%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec -
'90 0 -
'96 40 -
'01 40 -
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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 3 4 Ht. Cr.

Opuntia spp.

Y| 84 - - - - - - - - - - - 0 0
90 1 - - - - - - 1 - - - 66 1
96 2 - - - - - - 2 - - - 40 2
01 - - 2 - - - - 2 - - - 40 2

M 84 1 - - - - - - 1 - - - 66 4 4 1
90 1 - - - - - - 1 - - - 66 3 4 1
96 4 - - - - - - 4 - - - 80 4 8 4
01 - - - - - - - - - - - 0 - - 0

D| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 1 - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% +50%
'90 00% 00% 00% + 6%
'96 00% 00% 00% -71%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: 0%
'90 132 0%
'96 140 14%
'01 40 0%

Sarcobatus vermiculatus

M84 - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - - 0 - - 0
01 - - - - - - - - - - - 0 21 38 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 0 -
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Trend Study 1-11-01

Study site name: Kimber Ranch . Vegetation type: Black Sagebrush .

Compass bearing: frequency baseline_165 degrees magnetic.

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

LOCATION DESCRIPTION

Proceed on U-30 to Grouse Creek junction, turn right and travel north 9.2 miles. Turn left at the ranch
complex and proceed 1.8 miles to the Kimber Ranch. At the ranch house stay left for 0.05 miles. Stay left for
another 0.25 miles, then turn right going west for 0.6 miles. Turn right for 0.1 miles to a gate. Continue up
the road 0.5 miles to a witness post on the right side of the road. From the witness post walk 69 paces at 4

degrees magnetic to the 100-foot post. The 0-foot stake is 100 feet to the north and is marked by browse-tag
#7912.
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Map Name: Toms Cabin Spring Diagrammatic Sketch

Township 10N , Range 19W , Section 25 UTM 4605076 N, 252701 E
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DISCUSSION

Trend Study No. 1-11

The Kimber Ranch trend study samples a similar range type as study #10, Kilgore Basin. The study is on a
moderately steep (20%) south slope, just west of the Kimber Ranch at an elevation of approximately 5,300
feet. Winter use from deer on this black sagebrush type was very heavy in 1984. Additional use can come
from cattle and horses. A pellet-group transect read in conjunction with the vegetative transect in 2001,
estimated 27 deer days use/acre (66 deer days use/ha) and 2 cow days use/acre (5 cow days use/ha).

Soil, which is derived from alluvially deposited basalt, is very well drained and has considerable surface
rockiness. Soil texture is a clay loam that has a slightly alkaline soil reaction (7.8 pH). The average soil temp
is the highest of any site within this management unit (73°F), where the average for the unit is 58" F. This
high of a soil temperature would be advantageous to winter annuals like cheatgrass. Protective ground cover
(vegetation and litter cover) is poor and comprised primarily of dead cheatgrass litter and shrub crowns with
large amounts of rock and erosion pavement. Apart from cheatgrass, herbaceous cover is insufficient.

Browse composition is dominated by a low-growing, evenly spaced stand of black sagebrush. The population
was noted as heavily hedged in 1984. Aside from the mostly moderate use in 1996, use since then has been
mostly light. Young plants have averaged over 12% between 1990 and 2001, while seedlings have been found
infrequently with the exception of 1996. The increasing denseness of cheatgrass appears to be offering
significant competition to seedling establishment in association with the extended drought. Percent
decadency was high at 69% in 1990. It declined to 17% in 1996 then increased slightly to 23% in 2001. The
percentage of dead within the population has remained almost unchanged since1996 at about 6%, which is a
very low value for sagebrush. This site has a relatively low growth potential as illustrated by the fact that the
average annual leader growth for this site is less than 1 inch.

Other associated shrubs include Wyoming big sagebrush and shadscale. Although, together they provide less
than 1% total cover, or only about 5% of the total shrub cover. The Wyoming big sagebrush number only
about 60 plants/acre and show light use. This is a marginal site for Wyoming big sagebrush and with
extended drought conditions and shallow rocky soils, they may not survive through the duration of the
drought. The shadscale are also in a declining condition on this marginal site. However, neither species is of
any special importance because they are not abundant and provide only a small portion of the total browse
cover.

Herbaceous composition consists chiefly of grasses, especially cheatgrass which made up 64% of the grass
cover in 1996 and 89% in 2001. The most important perennials include: bluebunch wheatgrass, Thurber
needlegrass, bottlebrush squirreltail, Indian ricegrass, and Sandberg bluegrass. Together these species provide
on average only 1-2% total cover. Grasses are understandably not an important source of forage. Perennial
forbs are even more rare and together provide less than %2 of 1% cover. The most conspicuous perennial forbs
include desert Indian paintbrush and longleaf phlox.

1984 APPARENT TREND ASSESSMENT

Excessive, almost year-round use by deer, cattle, and horses have severely impacted this site, along with
winter injury through the harsh winters of 1983 and 1984. The apparent result is increased soil movement,
increased abundance of cheatgrass and other annual plants, and an apparent decline in the key browse species.
Vigor of most plants is predominantly poor. Overall trend appears to be declining.
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1990 TREND ASSESSMENT

Trend for black sagebrush is declining. Density has declined slightly, decadent black sagebrush have
increased from 34% to 69%, and vigor is poor on 36% of the decadent plants sampled. The sagebrush showed
light to moderate hedging but had low reproduction potential. This low production would be expected with
the extended drought. The high density of cheatgrass also inhibits sagebrush reproduction and growth. The
grasses have been heavily grazed yet sum of nested frequency has increased slightly. Cheatgrass is still fairly
dense (there are no quantitative measures for annuals before 1992). The forb component is depleted and
decreasing, although it only provides less than Y2 of 1% total cover. Also typical of this range site type, the
soil surface is dominated by erosion pavement.

TREND ASSESSMENT

soil - stable, but in poor condition (3)

browse - stable (3)

herbaceous understory - stable but depleted (3)

1996 TREND ASSESSMENT

Protective ground cover conditions are still poor with relatively low values for vegetative cover and a decrease
in litter cover. Percent bare ground increased from 3% to 7%, while pavement and litter cover declined,
probably the result of some overland flows covering some of the rock and pavement. Sum of nested
frequency for grasses also declined. Trend for soil is considered slightly down. Browse trend is slightly up
due to increased density, improved vigor and reduced decadence (69% to 17%). Trend for the herbaceous
understory is slightly down. Sum of nested frequency of perennial grasses declined slightly while that of
forbs increased, but forbs only make up less than 1% total cover. Sum of nested frequency for bluebunch
wheatgrass and Indian ricegrass increased, while frequency of squirreltail and Thurber needlegrass declined.
Overall, perennial grass trend is slightly down and contributes to 93% of the herbaceous cover.

TREND ASSESSMENT

soil - slightly down and poor condition (2)

browse - slightly up (4)

herbaceous understory - slightly down and in very poor condition (2)

2001 TREND ASSESSMENT

Protective ground cover conditions are still poor with relatively low values for vegetative cover and a decrease
in litter cover. Percent bare ground increased from 7% to 10% while pavement and litter cover declined. The
ratio of bare soil to protective ground cover has decreased substantially. Trend for soil is considered slightly
down. Browse trend is considered slightly down due to a decrease in density. In addition, those plants
classified with poor vigor increased and percent decadence increased (17% to 23%). Trend for the
herbaceous understory is slightly down. Sum of nested frequency of perennial grasses declined slightly while
that of perennial forbs also decreased. However, altogether the perennial herbaceous species make up less
than 2% total cover. Cheatgrass has increased significantly since 1996. In 1996 it made up 64% of the grass
cover, now it contributes to almost 90% of the grass cover.

TREND ASSESSMENT

soil - slightly down and poor condition (2)
browse - slightly down (2)

herbaceous understory - slightly down (2)
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HERBACEOUS TRENDS --
Herd unit 01, Study no: 11

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron smithii - - - 2 - - - 1 - .00
G| Agropyron spicatum o I 62 .61 - 5 27 30 73 74
G| Bromus tectorum (a) - -l 321 362 - - 99| 100] 3.11] 11.06
G| Oryzopsis hymenoides Al w21 w25 8 3 10 16 4 .34 .10
G| Poa secunda 8 - 10 2 3 - 4 .00 .07
G| Sitanion hystrix J9l 58] 443 21 40 29 20 10 41 .16
G| Stipa thurberiana 99 106 28] 13 47 47 12 7 21 .16
GJ| Vulpia octoflora (a) - - 22 21 - - 9 8 .04 .06
Total for Annual Grasses 0 0] 343| 383 0 0] 108 108] 3.15| 11.13
Total for Perennial Grasses 188] 202 158] 115 92 94 75 561 1.70] 1.23
Total for Grasses 188] 202] 501] 498 92 941 183] 164] 4.86] 12.37
F| Antennaria rosea - - - 2 - - - 1 - .03
F| Astragalus beckwithii 1 - 4 - 1 - 2 - .01 -
F| Astragalus utahensis wll S 23 3 6 2 13 2 .14 .03
F|Balsamorhiza hookeri - - - 1 - - - 1 - .03
F|Castilleja chromosa 28 a 0 a 13 - 3 - .02 -
F|Chaenactis douglasii 1 - - - 1 - - - - -
F|Crepis acuminata - - - 1 - - - 1 - .03
F|Cryptantha spp. - - 3 - - - 2 - .01 -
F|Descurainia pinnata (a) a a S 12 - - 1 8 .00 .06
F|Erigeron aphanactis 4 - - - - - - - -
F|Eriogonum caespitosum 2 3 - 2 1 - .00 -
F|Erigeron pumilus - - - 1 - - - 1 - .00
F|Gilia spp. (a) - - 2] 114 - - 1 48 .00 34
F |Hymenopappus spp. - - - - - 3 - .06 -
F|Lappula occidentalis (a) - - a b9 - - - 6 - .03
F|Lygodesmia spp. - - 3 - - - 2 - .03 -
F|Navarretia intertexta (a) - - 2 - - - 2 - .01 -
F|Orobanche fasciculata - 1 6 2 - 1 2 1 .01 .00
F|Phlox longifolia 13 9 6 14 9 4 4 6 .02 .03
F|Streptanthus cordatus - 1 - - - 1 - - - -
F|Unknown forb-perennial - 1 - - - 1 - - - -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 '90 '96 '01 '84 '90 '96 '01 '96 '01
Total for Annual Forbs 0 0 7 135 0 0 4 621 0.01] 043
Total for Perennial Forbs 63 17 62 24 34 11 32 131 0.31f 0.16
Total for Forbs 63 17 69 159 34 11 36 751 0.34] 0.59

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --

Herd unit 01, Study no: 11

T|Species Strip Average

y Frequency |Cover %

p

© 96  '01 '96 '01

B| Artemisia nova 98 93 14.88] 15.18

B| Artemisia tridentata 0 3 - .53

wyomingensis
B| Atriplex confertifolia 15 10 1.27 48
B| Chrysothamnus viscidiflorus 16 20 42 46
stenophyllus

B|Gutierrezia sarothrae 8 6 .00 -

B|Juniperus osteosperma 2 3 1.62] 1.63

B|Kochia americana 9 9 .07 .07

B|Opuntia spp. 0 1 .00 -

Total for Browse 148 | 145 18.29] 18.36
CANOPY COVER --
Herd unit 01 , Study no: 11 Point-Quarter Tree Data
Species Percent Trees per Average

Cover Acre diameter (in)
'96 '01 '96 '01 '96 '01

Juniperus osteosperma - 2 39 60 4.0 | 5.0
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BASIC COVER --

Herd unit 01, Study no: 11

Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 335 363 1.75 9.001 25.21| 31.16
Rock 315 294 19.50( 26.50( 17.69] 19.26
Pavement 352 344 40.50| 43.50] 37.90| 35.37
Litter 366 301 35.75( 17.75] 12.99| 16.33
Cryptogams 14 5 0 0 .08 .01
Bare Ground 187 230 2.50 3.25 6.77| 10.06
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 11, Kimber Ranch
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
11.9 73.0 7.8 42.9 29.1 28.0 1.9 7.0 134.4 .5
(10.5)
Stoniness Index
Study 01 - 11, Kimber Ranch
<1
@
[3}
B 1-2
E
[5}
82-3
£
£3-4
oy
fa
4.5
(‘; | 2‘0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 01, Study no: 11
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 01
Rabbit 6 - 52 N/A
Horse 1 - - -
Deer 17 15 348 27 (66)
Cattle - 7 26 2(5)
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BROWSE CHARACTERISTICS --
Herd unit 01, Study no: 11

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 nova
S|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 17 - - - - - - - 17 - - - 340 17
01 - - - - - - - - - - - - 0 0
Y| 84 2 3 8 - - - - - 13 - - - 866 13
90 5 1 - - - - - - 6 - - - 400 6
96 40 4 - 1 - - - - 45 - - - 900 45
01 54 - - - - - 55 - 1 - 1120 56
M84 1 3 39 - - - - - 35 - 5 3 2866 7 17 43
90 12 6 - - - - - - 16 1 1 - 1200 9 15 18
9% | 107 169 8 - 4 - - -l 288 - - - 5760 12 24 288
01 210 6 7 - - - - -1 223 - - 4460 9 20 223
D| 84 - 1 28 - - - - - 24 - 5 - 1933 29
90 43 9 - 1 - - - - 31 1 2 19 3533 53
96 19 47 - - - - - - 56 - - 10 1320 66
01 70 5 - 6 - - - - 53 - - 28 1620 81
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 620 31
01 - - - - - - - - - - - - 440 22
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 08% 88% 15% -9%
'90 21% 00% 29% +36%
'96 56% 02% 03% -10%
'01 03% 02% 08%
Total Plants/Acre (excluding Dead & Seedlings) '84 5665 Dec: 34%
'90 5133 69%
'96 7980 17%
'01 7200 23%
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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.
Artemisia tridentata wyomingensis
Y| 84 5 6 - - - - - 12 - 800 12
90 1 - - - - - - 1 - 66 1
96 - - - - - - - - - 0 0
01 - - - - - - - - - 0 0
M84 1 3 - - - - - 7 - 466 17 21 7
90 1 - 1 - - - - 1 - 133 11 14 2
96 - - - - - - - - - 0 - - 0
01 2 - - - - - - 2 - 40 24 23 2
D| 84 - 3 - - - - - 2 - 266 4
90 3 - - - - - - 3 - 200 3
96 - - - - - - - - - 0 0
01 1 - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 22% 52% 09% -74%
'90 00% 00% 17%
'96 00% 00% 00%
'01 00% 00% 33%
Total Plants/Acre (excluding Dead & Seedlings) '84 1532 Dec: 17%
'90 399 50%
'96 0 0%
'01 60 33%
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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.
Atriplex confertifolia
S|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 6 - - - - - - 6 - 120 6
01 - - - - - - - - - 0 0
Y| 84 - - - - - - - - - 0 0
90 - - - - - - - - 0 0
96 24 - - 1 - - - 25 - 500 25
01 6 - - - - - - 6 - 120 6
M84 - - - - - - - - - 0 - - 0
90 - - - - - - - - - 0 - - 0
96 13 - - 3 - - - 19 - 380 9 17 19
01 1 - 6 - - - - 7 - 140 14 26 7
D| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 0 0
01 1 - 5 - - - - 2 - 120 6
X|84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 20 1
01 - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 16% 00% 00% -57%
'01 00% 00% 21%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 880 0%
'01 380 32%
Chrysothamnus nauseosus hololeucus
M84 - - - - - - - - - 0 - - 0
90 - - - - - - - - - 0 - - 0
96 - - - - - - - - - 0 - - 0
01 - - - - - - - - - 0 26 51 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 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 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
S|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 2 - - - - - - - 2 - - 40 2
01 - - - - - - - - - - - 0 0
Y| 84 1 - - - - - - - 1 - - 66 1
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 3 - - - - - - - 3 - - 60 3
M 84 12 4 - - - - - - 16 - - 1066 11 15 16
90 12 - - - - - - - 12 - - 800 11 16 12
96 20 - - 1 - - - - 21 - - 420 11 20 21
01 17 - - 3 - - - - 20 - - 400 8 16 20
D| 84 1 4 - - - - - - 4 - - 333 5
90 3 - - - - - - - - - 3 200 3
96 - - - - - - - - - - - 0 0
01 2 - - - - - 1 - 2 - 1 60 3
X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 36% 00% 05% -32%
'90 00% 00% 20% -58%
'96 00% 00% 00% +19%
'01 00% 00% 04%
Total Plants/Acre (excluding Dead & Seedlings) '84 1465 Dec: 23%
'90 1000 20%
'96 420 0%
'01 520 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 8 9 1 2 3 4 Ht. Cr.
Gutierrezia sarothrae
S|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 1 - - - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - - 0 0
Y| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 1 - - - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - - 0 0
M84 - - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - - 0 - - 0
96 17 - - - - - - - - 17 - - - 340 7 9 17
01 4 - - - - - - - - 4 - - - 80 4 5 4
D| 84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 4 - - - - - - - - 1 - - 3 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -56%
'01 00% 00% 38%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 360 0%
'01 160 50%
Juniperus osteosperma
Y| 84 1 - - - - - - - - 1 - - - 66 1
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 1 - - - - - - - - 1 - - - 20 1
M84 - - - - - - - - - - - - - 0 - - 0
90 1 - - - - - - - - 1 - - - 66 65 55 1
96 2 - - - - - - - - 2 - - - 40 - - 2
01 - - - 1 - - - 1 - 2 - - - 40 - - 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00% + 0%
'90 00% 00% 00% -39%
'96 00% 00% 00% +33%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 66 Dec: -
'90 66 -
'96 40 -
'01 60 -
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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.

Kochia americana

S|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - 1 - - - - 1 - - 20 1
01 - - - - - - - - - - - 0 0

Y| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 7 - - - - - - - 7 - - 140 7
01 8 - - - - - - - 8 - - 160 8

M84 - - - - - - - - - - - 0 - 0
90 - - - - - - - - - - - 0 - 0
96 15 - - - - - - - 15 - - 300 4 15
01 9 - - - - - - - 9 - - 180 4 9

D| 84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - 1 - - - - - - 1 - - 20 1
01 - - - - - - - - - - - 0 0

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

'84 00% 00% 00%
'90 00% 00% 00%
'96 04% 00% 00% -26%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 0 0%
'96 460 4%
'01 340 0%

Opuntia spp.

Y| 84 - - - - - - - - - - - 0 0
90 1 - - - - - - - - - 1 66 1
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 0 0

M84 - - - - - - - - - - - 0 - 0
90 - - - - - - - - - - - 0 - 0
96 - - - - - - - - - - - 0 - 0
01 1 - - - - - - - 1 - - 20 - 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00%
'90 00% 00% 100%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 66 -
'96 0 -
'01 20 -
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Trend Study 1-12-01

Study site name: Red Butte Exclosure . Vegetation type: Mountain Brush .

Compass bearing: frequency baseline_165 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (591t), line 3 (34ft), line 4 (71ft).

LOCATION DESCRIPTION

A four-wheel drive vehicle is needed to access this study. Proceed about 18.5 miles north from Grouse Creek
Junction and turn right onto Ingham Canyon Road. Travel 1.0 miles to the first significant fork and turn left.
Proceed 2.9 miles to a fence with a corral on the east side. Continue east and north for 0.75 miles to a fork
and turn right. Proceed 0.55 miles to a fence. From the fence go 1.2 miles, staying right, to the bottom of the
creek. From the creek, proceed up the dugway 0.55 miles to the southwest corner of the Red Butte exclosure.
From the northwest corner of the exclosure, walk 84 paces at 8 degrees magnetic to the 0-foot stake of the
baseline, which is marked by browse-tag #7915. Bearing of the baseline is 165 degrees magnetic and turns to
91 degrees magnetic.

From the NW corner of the
exclosure, walk 84 paces @ «
8°M to a witness post. The
0' stake is 3 feet south.

N ;
~ I Red Butte
8 Creek i
'g LE IS \:\
8% 1-12-01
®E 3 Red Butte
l Exclosure
Map Name: Ingham Canyon Diagrammatic Sketch
Township 11N , Range 17W , Section _10 UTM 4618669 N. 268169 E
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DISCUSSION

Trend Study No. 1-12

The Red Butte Exclosure study is located on the west slope of the Grouse Creek Mountains adjacent to the
Red Butte exclosure. Elevation (6,540 ft.) is such that the study site constitutes "preferred" winter range.
During most years it is used as a key "staging" area, where deer remain in fall and winter as long as snow
conditions permit. As snow depths increase, deer migrate further south to Mud Springs Basin, Bovine, and
Devils Playground. Vegetative and topographic characteristics suggest that spring use and fawning are also
possibilities. The range type is basin big sagebrush-grass with significant associations with antelope
bitterbrush, mountain Snowberry, and Saskatoon serviceberry. The study site has a gentle (15%) south to
southwest facing slope. Deer use, as judged from pellet group frequency and browse utilization, appears light.
Probably more significant is summer cattle grazing. Cattle were on the area at the time the study was
established in 1984 and had already made a noticeable impact, especially on grasses and forbs. This area is
within the Ingham allotment which is used from May 1 to September 15 by 802 cattle. A pellet-group transect
read in conjunction with the vegetative transect in 2001 estimated light deer use at 21 days use/acre (53 deer
days use/ha) and cow use at 2 days use/acre (4 cow days use/ha). Most of the deer pellet groups appeared to
be from late winter and early spring use. Some sage grouse scat was also seen along the study site baseline
but not sampled within the pellet group transect.

The soil is relatively deep and fertile with a sandy loam texture and a moderate amount of surface rock. Soil
reaction is neutral (6.8 pH). Effective rooting depth estimates taken in 1996 averages just over 20 inches.
The average soil temperature is 53°F at nearly that depth. Although numerous areas of bare ground are
exposed, the thickness and permanence of vegetation and litter cover on the remaining area has prevented
serious soil loss. The erosion condition is classified as stable for this site in 2001.

Shrubs are abundant and on average account for over 50% of the vegetation cover on this site. The key
browse species for this site would be basin big sagebrush and bitterbrush which contribute to about 50% of
the browse cover. Even though shrubs such as narrowleaf low rabbitbrush and mountain Snowberry are more
numerous, the combination of big sagebrush and bitterbrush’s relative palatability, larger size, and abundance
are more vital to management. Of interest is an apparent mixture of sagebrush subspecies or ecotypes.
Although the bulk of big sagebrush plants appear to be subspecies tridentata, there is a substantial portion
(10%-20%) which more closely resembles the vaseyana subspecies. Utilization of sagebrush has been mostly
might to moderate from 1984 through 1996 and light in 2001. The overall big sagebrush population has
declined in density, but it is on average less decadent and displays better vigor than in 1984 or 1990. The
percent dead in the population has remained about the same at 24-26%. Bitterbrush has remained fairly stable
since 1996, with densities around 750 plants/acre, good vigor and mostly moderate use.

Populations of mountain snowberry and stickyleaf low rabbitbrush appear to have maintained fairly stable
populations. Preferred shrubs such as bitterbrush and serviceberry occur in lower numbers and like almost all
other shrubs, suffered some vole and pocket gopher damage in 1983-84.

Perennial grasses comprise an important part of the understory. Unfortunately, annual cheatgrass is the most
abundant grass on the site. It accounted for 74% of the grass cover in 1996 and 66% of the grass cover in
2001. The most abundant perennial species is thickspike wheatgrass, an open sod former that tends to
increase with heavy livestock use. Sandberg bluegrass is also fairly abundant. Other grass species occur
much less frequently but almost all showed evidence of use during past readings. Perhaps most notable is
Great Basin wildrye a robust bunchgrass, which although not encountered on the study plots, is obviously the
most preferred grass species in midsummer.
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The study site has a good mixture of forbs that includes a few conspicuous and desirable species in addition to
larger numbers of less desirable ones. Showy forbs include: arrowleaf balsamroot, narrowleaf Lomatium,
tapertip hawksbeard, and Penstemon.

1984 APPARENT TREND ASSESSMENT

Soil trend appears stable. Although there is some surface disturbance and exposed bare ground, the erosion
rate is limited by a generally good vegetative and litter cover. Vegetative trend is more difficult to access. It
appears that several undesirable increaser shrub, grass, and forb species are expanding. Although basin big
sagebrush seems relatively stable, it is difficult to see how it can persist if species such as snowberry, low
rabbitbrush, and western wheatgrass continue to increase in density.

1990 TREND ASSESSMENT

The soil condition appears stable, even with 30% cover of bare soil which hasn't really changed much since
1984. Narrowleaf low rabbitbrush is the most abundant shrub on this moderately high site. The big sagebrush
population is essentially stable. The sagebrush shows light to moderate hedging but an unsatisfactory 53%
decadency rate. However, this is lower than in 1984 when decadency was estimated at 60%. Bitterbrush has
shown little changed except that percent decadency has declined from 50% to 25%. The bitterbrush is more
heavily hedged but still maintains good vigor. Low rabbitbrush has not increased. There is a fair diversity of
grasses and forbs. Thickspike wheatgrass and Mutton bluegrass both increased significantly in nested
frequency. This increase would be expected on a high elevation site. Sum of nested frequency for forbs has
also increased slightly. Sum of nested frequency for arrowleaf balsamroot has remained constant while the
most numerous forb, long leaf phlox, has increased significantly. Trend for the herbaceous understory is
considered up slightly.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - up slightly (4)

1996 TREND ASSESSMENT

The soil trend has improved due to a major decline in percent bare ground (30% to 6%) and an increase in
litter cover (54% to 60%). Trend for the key browse species overall is stable. With basin big sagebrush and
bitterbrush showing basically stable populations. Utilization is mostly light on both species and percent
decadency has also declined. Changes in density of these two species is partly due to the larger sample used
in 1996. Snowberry appears to have a stable trend also. The increaser, narrowleaf low rabbitbrush, shows a
stable trend with the only major change being a reduced decadency rate (27% to 0%). Trend for the
herbaceous understory is slightly down due to a decline in the sum of nested frequency for both perennial
grasses and forbs. Thickspike wheatgrass declined significantly in sum of nested frequency. The majority of
the decline in sum of nested frequency is due to significant declines in less desirable forbs including tapertip
hawksbeard, larkspur, and longleaf phlox.

TREND ASSESSMENT

soil - up (5)

browse - stable (3)

herbaceous understory - slightly down (2)
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2001 TREND ASSESSMENT

The soil trend is stable with only slight changes in cover. The ratio of bare soil to protective cover is still very
good with values of more than 1 to 4. Trend for the key browse species, basin big sagebrush and bitter brush
is fairly stable. Ultilization is mostly light and percent decadency still remains within satisfactory limits. The
increaser, narrowleaf low rabbitbrush, continues to show slight decreases in its density. Trend for the
herbaceous understory is stable. Sum of nested frequency of perennial grasses declined slightly while
frequency of perennial forbs has remained stable. However, the 2 key grass species, thickspike wheatgrass
and Sandberg bluegrass have remained stable while annual cheatgrass has declined significantly. Cheatgrass
still makes up 66% of the grass cover. The majority of the forb cover comes from two species, arrowleaf
balsam root and the annual, blue eyed Mary. Both species have remained stable since 1996.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 01 , Study no: 12

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '84 90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron dasystachyum w237 267| 1851 ,176 89 95 67 64| 2.44| 3.51
G| Agropyron spicatum o ) | o - - 8 - .56 -
G| Bromus anomalus - - - 3 - - - 1 - .03
G| Bromus tectorum (a) - -l 320 273 - - 86 851 15.28] 10.79
Gl|Koeleria cristata 2 - 5 - 1 - 2 - 18 -
G| Oryzopsis hymenoides - - 8 4 - - 3 1 .04 .03
Gl Poa fendleriana J] 5102 o o 4 44 - - - -
G| Poa secunda A7 471 911 92 23 23 38 431 2.19( 1.93
Gl Sitanion hystrix - 1 13 5 - 1 4 2 .04 .03
G| Stipa comata - 1 - - - 1 - - - -
Total for Annual Grasses 0 0] 320 273 0 0 86 851 15.28] 10.79
Total for Perennial Grasses 293| 418 3231 280 117] 164 122 111] 547 5.54
Total for Grasses 293 418| 643 553 117 164 208] 196] 20.75] 16.34
F|Agoseris glauca W00 w431 571 31 34 19 24 14 15 17
F|Allium acuminatum Q4 361 21 107 50 17 12 49 .06 42
F|Antennaria rosea - 8 3 - - 3 1 - A5 -
F| Arabis spp. - 1 10 - - 1 5 - .02 -
F| Astragalus beckwithii »13 a abd R 5 - 2 4 .03 21
F|Astragalus cibarius L1026 425 N 7 13 11 3 18 .07
F| Astragalus convallarius - 2 - - - 1 - - - -
F|Balsamorhiza sagittata 60 60 56 45 27 32 26 20| 5.59( 6.66
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 '96 '01 '84 '90 '96 '01 '96 '01
F|Camelina microcarpa (a) - - 1 3 - - 1 1 .00 .00
F|Chenopodium fremontii (a) - - - 1 - - - 1 - .00
F|Collomia linearis (a) - - 15 19 - - 9 8 .04 .04
F|Comandra pallida 2 7 1 7 2 3 1 3 .00 18
F|Collinsia parviflora (a) - -l 2171 230 - - 78 71 1.45] 5.28
F | Cordylanthus ramosus (a) - - - 3 - - - 1 - 15
F|Crepis acuminata J6] .70 I 17 31 34 4 10 .02 48
F | Cryptantha spp. - - 27 - - - 11 - .08 -
F | Delphinium nuttallianum 221 18 ) | 15 10 - 11 - .06
F|Descurainia pinnata (a) - - - 2 - - - 1 - .00
F | Eriogonum umbellatum - 6 6 4 - 3 3 2 18 .03
F | Gayophytum ramosissimum (a) - - 1 12 - - 1 4 .00 .04
F|Gilia spp. (a) - - - - - - - - - .00
F|Haplopappus acaulis - - 7 - - - 2 - .03 -
F |Hackelia patens 11 13 16 1 6 7 7 1 .14 .03
F |Holosteum umbellatum (a) - - 3 - - - 1 - .00 -
F|Lappula occidentalis (a) - - - 2 - - - 1 - .00
F | Lithospermum ruderale - - - 3 - - - 2 - .01
F|Lomatium triternatum w2l w24 IR — 11 11 3 13 .01 22
F|Lupinus argenteus - - - 1 - - - 1 - .03
F |Machaeranthera spp - - 4 - - - 2 - .01 -
F |Microsteris gracilis (a) - - - 92 - - - 39 - 12
F|Phlox longifolia W154] 2171 .81 D4 68 80 34 23 .56 46
F|Polygonum douglasii (a) - -l 46 o - - 20 - .10 -
F |Ranunculus testiculatus (a) - - 2 - - - 1 - .00 -
F|Sedum lanceolatum - - 6 - - - 2 - .01 -
F|Tragopogon dubius o o o 3 - - - 1 .00 .03
F|Unknown forb-perennial o4 = b13 o 3 - 5 - .07 -
F|Veronica biloba (a) - - 3 8 - - 1 .00 .06
F | Viguiera multiflora - - 8 11 - - 4 4 .04 .04
Total for Annual Forbs 0 0] 288 372 0 01 112 130] 1.62| 6.33
Total for Perennial Forbs 5191 531| 358| 344 259 234 159 1e61| 7.39] 9.16
Total for Forbs 519] 5311 646] 716] 259] 234] 271 291 9.02{ 15.50
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BROWSE TRENDS --
Herd unit 01 , Study no: 12

T|Species Strip Average

y Frequency Cover %

p

¢ 96  '01 '96 '01

B| Amelanchier utahensis 3 1 .30 .00

B| Artemisia tridentata tridentata 48 51 9.52 8.38

B| Chrysothamnus nauseosus 2 1 15 -

consimilis
B| Chrysothamnus viscidiflorus 76 73 6.46( 6.42
viscidiflorus

B| Eriogonum microthecum 2 2 15 15

B|Opuntia spp. 49 45 3.351 2.71

B|Purshia tridentata 31 31 6.71( 10.81

B|Symphoricarpos oreophilus 53 50 6.17| 8.47

Total for Browse 264 | 254 | 32.82| 36.95

BASIC COVER --

Herd unit 01 , Study no: 12

Cover Type Nested Average Cover %

Frequency
'96 '01 '84 '90 '96 '01
Vegetation 376 365 3.001 11.50f 56.69| 6291
Rock 113 51 1.75 1.00 4321 3.58
Pavement 205 168 3.00 2.50 4.30 4.63
Litter 389 373 59.25| 54.25( 59.50| 47.27
Cryptogams 19 20 2.50 75 .34 25
Bare Ground 159 165 30.50( 30.00 6.39] 10.42
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 12, Red Butte Exclosure
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
20.3 52.6 6.8 68.6 15.4 16.0 2.6 20.7 201.6 .5
17.1)
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Study 01 - 12, Red Butte Exclosure
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PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 12
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
9% 01 101 101
Rabbit - 2 - -
Deer 6 7 278 21 (53)
Cattle 4 4 17 1(4)
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 12

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.
Amelanchier utahensis
Y| 84 - - - - - - - - - - - - - 0 0
90 4 - - - - - - - - 4 - - - 266 4
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 0 0
M4 - - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - - 0 - - 0
96 - - - - - 1 - - - 1 - - - 20 24 26 1
01 - 1 - - - - - - - 1 - - - 20 27 26 1
D| 84 - - - - - - - - - - - - - 0
90 - - - - - - - - - - - - - 0 0
96 - - - 1 - - 1 - - 2 - - - 40 2
01 - - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00% =17%
'96 00% 33% 00% -67%
'01 100% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: 0%
'90 266 0%
'96 60 67%
'01 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 5 6 7 9 1 2 Ht. Cr.
Artemisia tridentata tridentata
S|84 10 - - - - - - 10 - 666 10
90 - - - - - - - - - 0 0
96 4 - - - - - - 4 - 80 4
01 - - - - - - - - - 0 0
Y| 84 4 - - - - - - 4 - 266 4
90 4 - - - - - - 3 - 266 4
96 9 - - - - - - 11 - 220 11
01 3 - - - - - 3 - 60 3
M84 6 4 - - - - - 7 - 666 33 33 10
90 13 1 - - - - - 14 - 933 24 30 14
96 34 6 - - - - - 43 1 880 28 35 44
01 39 1 - - - - - 39 1 800 28 37 40
D| 84 8 1 1 - 1 - - 16 - 1400 21
90 15 4 1 - - - - 19 1 1333 20
96 12 5 - - - - - 11 - 340 17
01 19 - - - - - - 15 - 460 23
X|84 - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 - - - - - - - - - 520 26
01 - - - - - - - - - 420 21
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 43% 06% 23% + 8%
'90 13% 03% 03% -43%
'96 15% 00% 08% - 8%
'01 02% 00% 12%
Total Plants/Acre (excluding Dead & Seedlings) '84 2332 Dec: 60%
'90 2532 53%
'96 1440 24%
'01 1320 35%
Chrysothamnus nauseosus consimilis
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 2 - - - - - - 5 - - 100 21 20 5
01 2 - - - - - - 2 - - 40 21 30 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% -60%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 100 -
'01 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 8 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
S|84 2 - - - - - - - - 2 - - - 133 2
90 4 - - - - - - - - 4 - - - 266 4
96 - - - - - - - - - - - - - 0 0
01 1 - - - - - - - - 1 - - - 20 1
Y| 84 16 1 - - - - - - - 17 - - - 1133 17
90 21 3 1 - - - - - - 25 - - - 1666 25
96 14 - - 3 - - - - - 17 - - - 340 17
01 6 - - - - - - - - 5 - - 1 120 6
M 84 22 2 - - - - - - - 23 1 - - 1600 11 10 24
90 16 1 1 - - - - - - 16 - 2 - 1200 15 17 18
9 | 158 3 - 4 - - - - -l 165 - - - 3300 17 27 165
01 117 - - 3 - - - - -1 120 - - - 2400 15 19 120
D| 84 11 9 - - - - - - - 19 - 1 - 1333 20
90 11 3 2 - - - - - - 15 - 1 - 1066 16
96 - - - - - - - - - - - - - 0 0
01 15 2 - 3 - - 1 - - 14 1 - 6 420 21
X|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 60 3
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 20% 00% 02% -3%
'90 12% 07% 05% - 7%
'96 02% 00% 00% -19%
'01 01% 00% 05%
Total Plants/Acre (excluding Dead & Seedlings) '84 4066 Dec: 33%
'90 3932 27%
'96 3640 0%
'01 2940 14%
Eriogonum microthecum
M4 - - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - - 0 - - 0
96 2 1 - - - - - - - 3 - - - 60 10 11 3
01 2 - - - - - - - - 2 - - - 40 10 17 2
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 33% 00% 00% -33%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 60 -
'01 40 -
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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.

Opuntia spp.

S|84 - - - - - - - - - - - 0 0
90 3 - - - - - - - 3 - - 200 3
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 0 0

Y| 84 - - - - - - - - - - - 0 0
90 3 1 - - - - - - 4 - - 266 4
96 1 - - 4 - - - - 5 - - 100 5
01 7 - - 2 - - 1 - 10 - 200 10

M84 24 - - - - - - - 24 - - 1600 4 3 24
90 5 - - - - - - - 4 - 1 333 4 10 5
96 74 - - 9 - - - - 81 - 2 1660 5 16 83
01 83 - - 6 - - - - 89 - - 1780 4 12 89

D| 84 - - - - - - - - - - - 0 0
90 3 - - - - - - - - - 3 200 3
96 3 - - - - - - - - - - 60 3
01 5 - - - - - - - 1 - - 100 5

X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% -50%
'90 08% 00% 33% +56%
'96 00% 00% 05% +13%
'01 00% 00% 04%
Total Plants/Acre (excluding Dead & Seedlings) '84 1600 Dec: 0%
'90 799 25%
'96 1820 3%
'01 2080 5%
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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
Y| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - 3 - 60 3
01 1 2 - - - - - - 3 - 60 3
M84 - 1 1 - - - - - 2 - 133 11 13 2
90 3 - - - - - - - 3 - 200 13 17 3
96 17 14 1 2 - - - 34 - 680 24 47 34
01 2 6 3 2 7 2 - - 22 - 440 30 62 22
D| 84 - - 2 - - - - - 1 - 133 2
90 1 - - - - - - - 1 - 66 1
96 2 - - - - - - 1 - 40 2
01 2 1 1 4 3 - - - 11 - 220 11
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 60 3
01 - - - - - - - - - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 25% 75% 25% + 0%
'90 00% 00% 00% +66%
'96 36% 03% 03% - 8%
'01 53% 17% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 266 Dec: 50%
'90 266 25%
'96 780 5%
'01 720 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.
Symphoricarpos oreophilus
S|84 - - - - - - - - - - 0 0
90 4 - - - - - - - 4 - 266 4
96 5 - - 2 - - - - 7 - 140 7
01 - - - - - - - - - - 0 0
Y| 84 57 - - - - - - - 57 - 3800 57
90 - 1 - - - - - - 1 - 66 1
96 71 - - 4 - - 1 - 76 - 1520 76
01 17 - - 5 - - - - 22 - 440 22
M84 10 - - - - - - - 10 - 666 17 46 10
90 6 1 - - - - - - 7 - 466 10 15 7
96 92 3 - 15 - - 2 -1 112 - 2240 17 38 112
01 106 1 - 7 - - 4 -1 114 4 2360 19 38 118
D| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 1 - 2 - - - - - 2 - 60 3
01 1 - - - - - - - - - 20 1
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00% -88%
'90 25% 00% 00% +86%
'96 02% 01% 52% -26%
'01 .70% 00% 70%
Total Plants/Acre (excluding Dead & Seedlings) '84 4466 Dec: 0%
'90 532 0%
'96 3820 2%
'01 2820 1%
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Trend Study 1-13-01

Study site name: Raft River Narrows . Vegetation type: Big Sagebrush .

Compass bearing: frequency baseline_160 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34ft), line 3 (591t), line 4 (71ft).

LOCATION DESCRIPTION

From Lynn proceed to the bridge over the Raft River just before the Upper Narrows. Proceed east 0.95 miles
from the bridge to a set of double power poles (#’s 160 and 225). From the northernmost pole, walk 123
paces at 13 degrees magnetic, to the 0-foot stake of the frequency baseline, marked with browse tag #7917.
The bearing of the baseline is 160 degrees magnetic. The rest of the baseline runs 341 degrees magnetic from
the 0 foot baseline stake.

1-13-01
Raft River
Narrows

123 paces at 12° M
From pole #160, 225
_ 2 Saddle

Map Name: Buck Hollow, Utah-Idaho Diagrammatic Sketch

Township _14N , Range 16W , Section 9 UTM 4647835 N, 276805 E
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DISCUSSION

Trend Study No. 1-13

The Raft River Narrows study samples one of the more unique sites on the herd unit. Located on the north
side of the Raft River Narrows, the site was thought to be critical deer winter range subject to perhaps the
most intense browsing use seen on the unit in 1984. It is within the big sagebrush-grass range type and is
located on a moderately steep (30% to 35%) southwest facing slope at 5,800 feet elevation. The area is in the
Junction Creek allotment which is grazed by 589 cattle in the spring and fall. Cattle were observed grazing
along the river bottom when the transect was put in 1984, but no sign of livestock grazing was noted on the
steeper slopes. A pellet-group transect read on site in 2001 estimated 11 deer days use/acre (28 deer days
use/ha). There has been no cow use noted on the site due to the steep slope. Part of the site was burned in
2000 as part of a back fire that was intended to stop a wildfire from crossing Raft River Canyon. As a result,
the first 100 feet of the study site baseline was burned.

Soils are rocky on the surface and throughout the profile. Soil texture is a sandy clay loam. Soil reaction is
moderately alkaline (8.2 pH) with a low amount of phosphorus (3.6 ppm), where values lower than 10 ppm
can limit normal plant growth and development. The parent material appears to be metamorphic rock, perhaps
a granite schist. Soil effective rooting depth is fairly shallow at 9 inches. However, the underlying parent
material must contain numerous fractures to allow the deeper rooted Wyoming big sagebrush to establish.
Erosion, although ongoing, is not excessive. A uniform litter cover composed primarily of dead cheatgrass
seems effective in enhancing penetration of water into the soil and thus reducing runoff. The erosion
condition was classified as stable in 2001.

Browse composition is dominated by Wyoming big sagebrush which contributed 63% of the browse cover in
1996 increasing to 87% in 2001. Basin big sagebrush dominates the flat areas down slope where the soil is
significantly deeper. The sagebrush were very heavily hedged in 1984 with 92% of the population showing
heavy use. Many of these shrubs displayed a club-like growth form due to persistent heavy use. During the
1990 reading, density and percent decadence remained similar, yet use was mostly light to moderate. In 1996,
the original baseline was lengthened from 100 ft to 400 ft. This increased sample estimated a much larger
density for Wyoming big sagebrush at 21,340 plants/acre, 61% of which were young plants. Seedlings were
also extremely numerous (14,200 plants/acre). There has been a large die-off of the young plants since 1996
with a decrease of more the 75% (13,080 to 3,300 plants/acre). The percent young within the population was
still moderately high at 47% in 2001. The Wyoming big sagebrush population is currently (‘01) estimated at
7,020 plants/acre which will likely level off at a lower density in the future.

Greasewood is also found in greater numbers at the bottom of the hill, but some plants are encountered up-
slope. Narrowleaf low rabbitbrush was initially very numerous, however it has declined in density since 1996
(6,360 plants/acre in 1996, to 1,120 plants/acre in 2001). Other shrubs occasionally seen include shadscale,
broom snakeweed, threadleaf rubber rabbitbrush, and greasewood. With respect to trend, it will be important
to monitor age and form class structure of the dominant sagebrush and low rabbitbrush.

The herbaceous understory is depleted to the point where cheatgrass comprises the most significant
component, 63% of the grass cover. Currently (‘01) it provides 87% of the grass cover. Perennial grasses are
sparse and consist of isolated clumps of bluebunch wheatgrass, bottlebrush squirreltail, needle-and-thread, and
Sandberg bluegrass. Perennial forbs are even more rare.
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1984 APPARENT TREND ASSESSMENT

The remaining soil on this site is protected by four factors. These include sagebrush crowns, cheatgrass litter,
rock and erosion pavement. Although these would not normally be adequate to prevent widespread runoff and
erosion, there is little evidence that such has occurred. Apparent trend is therefore stable, but could easily
decline. Vegetative trend appears down. The intensity of deer use has had a significant effect, especially on
the sagebrush. The existing stand appears to be gradually thinning and being replaced by less desirable
browse plants.

1990 TREND ASSESSMENT

The soil is easily disturbed on the 30-35% slope and erosion potential is moderately high. However,
protective ground cover is sufficient to control erosion. Trend for soil is up slightly due to a reduction in bare
ground and an increase in basal vegetative cover. Density and age class structure of the key browse species
(Wyoming big sagebrush) appears stable. Utilization is light to moderate and percent decadency has declined
slightly. Narrowleaf low rabbitbrush decreased in density. Although the data shows slight increases in the
sum of nested quadrat frequency for perennial grasses and forbs, the understory remains in a depleted and
poor condition with very high densities of cheatgrass.

TREND ASSESSMENT

soil - up slightly (4)

browse - stable (3)

herbaceous understory - slightly upward but still poor (4)

1996 TREND ASSESSMENT

Ground cover conditions appear fairly stable. Since 1990, percent bare ground increased due a reduction in
cover of pavement. Ground cover numbers from 1996 are very similar to 1984 data. Data from 1990, show
increased pavement and less bare ground. Some of the changes could be expected because of modifications in
methodology. Trend for the Wyoming big sagebrush is up. Density increased while heavy use and decadency
declined. Seedlings and young are abundant indicating a dynamic reproductive potential. Some of the change
in density may be partially due to the lengthening of the baseline which increased the area sampled. Density
of mature plants increased from 1,133 plants/acre to 7,620. Vigor is good on most plants. Trend for the
undesirable narrowleaf low rabbitbrush appears stable. Trend for the herbaceous understory appears slightly
up. Sum of nested frequency for perennial grasses and forbs increased since 1990. Annual cheatgrass is still
dominant providing 63% of the grass cover. Forbs are nearly absent but frequency has increased.

TREND ASSESSMENT

soil - stable (3)

browse - up (5)

herbaceous understory - slightly up but in poor condition (4)

2001 TREND ASSESSMENT

Ground cover conditions appear stable. The ratio of bare soil to protective cover has seen little change since
1996. Trend for Wyoming big sagebrush is considered stable even with the decrease in density where most of
the individuals were young plants (down from 13,080 to 3,300 plants/acre). Utilization is now entirely
classified as light. Percent decadence is low at only 7% and vigor is good on almost all plants. Trend for the
undesirable narrowleaf low rabbitbrush now appears at its lowest density since 1984. Trend for the
herbaceous understory appears slightly down. Sum of nested frequency for perennial grasses is stable but
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frequency of perennial forbs decreased substantially since 1996. Annual cheatgrass is becoming more
dominant. It has increased significantly in nested frequency and it currently contributes 87% of the grass
cover and 75% of the total herbaceous cover.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - slightly down and in poor condition (2)

HERBACEOUS TRENDS --

Herd unit 01 , Study no: 13

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron spicatum 8 10 12 19 3 8 5 7 31 28
G| Bromus tectorum (a) - -l 287 334 - - 92 98| 3.48] 13.07
G| Oryzopsis hymenoides 5 8 11 9 2 5 5 5 .07 45
G| Poa secunda S 35 44 S5 2 18 18 25 .68 .53
Gl Sitanion hystrix 16 13 35 14 10 8 17 7 .56 1
G| Stipa comata o -~ o106 17 - - 7 6 31 .64
GJ Vulpia octoflora (a) - - 11 - - - 5 - .07 -
Total for Annual Grasses 0 0] 298| 334 0 0 97 98| 3.55| 13.07
Total for Perennial Grasses 32 66| 118] 114 17 39 52 501 1.94] 2.02
Total for Grasses 32 66| 416] 448 17 391 149 148] 5.50] 15.10
F| Alyssum alyssoides (a) - - 11 5 - - 4 2 .02 .01
F| Arabis spp. - 3 4 - - 1 3 - .01 -
F| Astragalus beckwithii 0 A1 19 3 2 2 10 1 22 .00
F|Castilleja chromosa - - 5 1 - - 2 1 .06 .00
F|Caulanthus crassicaulis - - 2 - - - 1 - .03 -
F|Chaenactis douglasii al A6 36 4 1 8 17 2 .16 .03
F|Collinsia parviflora (a) - - 4 - - - 2 - .01 -
F|Cryptantha spp. - - 9 - - - 4 - .04 -
F|Delphinium nuttallianum - - - 1 - - - 1 - .00
F|Descurainia pinnata (a) - -l 23] .100 - - 14 45 .07] 1.49
F|Eriogonum caespitosum - 3 5 - - 1 3 - .04 -
F|Erigeron pumilus al - oll 0 1 - 7 2 .10 .03
F|Gayophytum ramosissimum (a) - - - 3 - - - 1 - .00
F|Gilia spp. (a) - - 7] 1106 - - 4 45 .02 43
F|Lappula occidentalis (a) - - 15 26 - - 7 14 .03 12
F|Lactuca serriola - - 1 11 - - 1 5 .00 10
F|Machaeranthera spp - - 3 - - - 1 - .00 -
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

© '84 90 '96 '01 '84 '90 '96 '01 '96 '01
F|Oenothera caespitosa - - 5 - - - - .03 -
F|Phlox hoodii 5 5 9 6 4 3 6 2 15 .06
F | Tragopogon dubius - - 1 - - - 1 - .00 -
Total for Annual Forbs 0 0 60| 240 0 0 31 107] 0.15] 2.05
Total for Perennial Forbs 13 31 110 32 8 15 58 14 0.89] 0.24
Total for Forbs 13 311 170] 272 8 15 891 121 1.05f 2.29

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --
Herd unit 01 , Study no: 13

T|Species Strip Average
y Frequency Cover %
p
¢ 96 01 '96 '01
B| Artemisia tridentata 96 60 14.67] 9.76
wyomingensis
B| Atriplex confertifolia 2 3 - -
B| Chrysothamnus viscidiflorus 91 37 7.21 .36
stenophyllus
B|Leptodactylon pungens 1 0 - -
B|Opuntia spp. 16 8 1.12 41
B|Sarcobatus vermiculatus 2 2 15 .63
Total for Browse 208 | 110 | 23.16] 11.17
BASIC COVER --
Herd unit 01 , Study no: 13
Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 330 342 2.00 5.50] 30.90| 29.56
Rock 317 280 18.25( 24.50] 26.53| 21.75
Pavement 320 325 10.50( 31.00 8.90| 19.43
Litter 378 299 56.501 31.75 29.68] 21.09
Cryptogams 146 128 .50 2.25 2.191 3.12
Bare Ground 250 246 12.25 5.00] 12.53| 1047
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SOIL ANALYSIS DATA --

Herd Unit 01, Study no: 13, Raft River Narrows

Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
8.6 59.6 8.2 46.5 234 30.0 1.7 3.6 441.6 1.9
(7.8)

Stoniness Index

Study 01 - 13, Raft River Narrows

-
N A
N =

Depth in Decimeters
N
w

3-4
4-5
(‘) 2‘0 40 60 80
Percent Frequency
PELLET GROUP FREQUENCY --

Herd unit 01 , Study no: 13

100

Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
9% 01 101 101
Rabbit 4 6 17 N/A
Deer 15 2 148 11 (28)
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 13

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 tripartita tripartita
M84 - - 5 - - - - - 5 - 166 13 17 5
90 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 - - 0
01 - - - - - - - - - - 0 - - 0
D| 84 - - 1 - - - - - 1 - 33 1
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 100% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 199 Dec: 17%
'90 0 0%
'96 0 0%
'01 0 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|84 - - - - - - - - - - - - 0 0
90 2 - - - - - - - 2 - - - 66 2
96 694 - - 16 - - - -1 710 - - - 14200 710
01 2 - - - - - - - 2 - - - 40 2
Y|84 - 1 3 - - - - 1 4 - 1 - 166 5
90 5 - - - - - - - 4 - 1 - 166 5
96 654 - - - - - - -1 654 - - - 13080 654
01 164 - - 1 - - - -1 165 - - - 3300 165
M84 - 3 30 - - - - - 32 1 - - 1100 26 42 33
90 22 7 3 2 - - - - 29 - 5 - 1133 27 31 34
96 75 305 1 - - - - -1 379 1 - 1 7620 24 37 381
01 162 - - - - - - -1 1el - 1 - 3240 23 27 162
D| 84 - 1 37 - 1 - - 1 34 - 4 2 1333 40
90 31 4 - 1 - - - - 27 - 4 5 1200 36
96 20 11 - 1 - - - - 28 - - 4 640 32
01 22 1 - 1 - - - - 14 1 - 9 480 24
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 500 25
01 - - - - - - - - - - - - 1860 93
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 08% 92% 09% - 4%
'90 15% 04% 20% +88%
'96 30% .09% 46% -67%
'01 28% 00% 03%
Total Plants/Acre (excluding Dead & Seedlings) '84 2599 Dec: 51%
'90 2499 48%
'96 21340 3%
'01 7020 7%
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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.
Atriplex confertifolia
Y| 84 - - - - - - - - - 0 0
90 - - - - - - - - - 0 0
96 1 - - - - - - 1 - 20 1
01 - - - - - - - - - 0 0
M 84 1 - - - - - - 1 - 33 9 9 1
90 - - - - - - - - - 0 - - 0
96 1 - - - - - - 1 - 20 13 21 1
01 - 1 - - - - 3 - 60 10 13 3
D| 84 - - - - - - - - - 0 0
90 1 - - - - - - 1 - 33 1
96 - - - - - - - - - 0 0
01 - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00% + 0%
'90 00% 00% 00% +18%
'96 00% 00% 00% +33%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 33 Dec: 0%
'90 33 100%
'96 40 0%
'01 60 0%
Chrysothamnus nauseosus consimilis
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 36 40 0
01 - - - - - - - - - - 0 25 32 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 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 3 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
S|84 2 - - - - - - - 2 - - - 66 2
90 1 - - - - - - - 1 - - - 33 1
96 29 - - 3 - - - - 32 - - - 640 32
01 - - - - - - - - - - - - 0 0
Y| 84 37 2 - - - - - - 39 - - - 1300 39
90 12 - - 3 - - - - 15 - - - 500 15
96 63 - - 8 - - - - 71 - - - 1420 71
01 2 - - 1 - - - - 3 - - - 80 4
M84 26 45 6 1 - - - - 78 - - - 2600 7 9 78
90 97 - - 19 - - 7 -1 117 - 6 - 4100 8 10 123
9% | 180 2 - 13 - - - -1 195 - - 3900 12 19 195
01 19 - - 6 - - 2 - 27 - - - 540 8 11 27
D| 84 26 55 21 1 - - - - 98 1 2 2 3433 103
90 58 - - 4 - - - - 53 - 6 3 2066 62
96 37 11 - 4 - - - - 39 - - 13 1040 52
01 20 - - 5 - - - - 8 - - 17 500 25
X|84 - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - 660 33
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 46% 12% 02% -9%
'90 00% 00% 08% -5%
'96 04% 00% 04% -82%
'01 00% 00% 30%
Total Plants/Acre (excluding Dead & Seedlings) '84 7333 Dec: 47%
'90 6666 31%
'96 6360 16%
'01 1120 45%
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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
Y| 84 15 - - - - - - - 15 - 500 15
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
M84 3 - - - - - - - 3 - 100 3 2 3
90 - - - - - - - - - - 0 - - 0
96 1 - - - - - - - 1 - 20 9 10 1
01 - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 600 Dec: -
'90 0 -
'96 20 -
'01 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.

Opuntia spp.

S|84 - - - - - - - - - - 0 0
90 - - - - - - 1 - 1 - 33 1
96 1 - - - - - - - 1 - 20 1
01 - - - - - - - - - - 0 0

Y| 84 - - - - - - - - - - 0 0
90 1 - - - - - 5 - 6 - 200 6
96 1 - - 1 - - - - 2 - 40 2
01 1 - - - - - - - 1 - 20 1

M84 5 - - - - - - - 5 - 166 6 7 5
90 7 - - 2 - - - - 9 - 300 5 9 9
96 10 - - 3 - - - - 13 - 260 4 14 13
01 3 - - 2 - - 1 - 6 - 120 4 9 6

D| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 2 - - - - - - - 1 - 40 2
01 1 - - - - - - - 1 - 20 1

X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 140 7

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% +67%
'90 00% 00% 00% -32%
'96 00% 00% 06% -53%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 166 Dec: 0%
'90 500 0%
'96 340 12%
'01 160 13%
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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.
Sarcobatus vermiculatus
Y|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 1 - - - - - - - 1 - 20 1
M84 - - - - - - - - - - 0 - - 0
90 1 - - - - - - - 1 - 33 35 35 1
96 2 - - - - - - - 2 - 40 36 62 2
01 - - - 1 - - - - 1 - 20 - - 1
D| 84 - 1 - - - - - - 1 - 33 1
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 100% 00% 00% + 0%
'90 00% 00% 00% +18%
'96 00% 00% 00% + 0%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 33 Dec: 100%
'90 33 0%
'96 40 0%
'01 40 0%
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Trend Study 1-14-01

Study site name: Broad Hollow . Vegetation type: Mountain Brush .

Compass bearing: frequency baseline_160 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (591t), line 3 (34ft), line 4 (71ft). Rebar: belt 5 on 5 ft.

LOCATION DESCRIPTION

From the junction of U-30 and the Morris Ranch Road, proceed 29.2 miles to Yost junction, passing through
Lynn and crossing the Raft River. Turn right and proceed past the creek and the cattleguard for 0.3 miles.
Turn right and travel 0.45 miles and take the left fork (right fork leads to a bridge). Proceed 0.1 miles and
pass through the gate, continue 1.1 miles to the Forest Service fence and sign. Continue 0.9 miles, turn right
and proceed 1.4 miles to a witness post on left (road is steep, winding and rough). From the rockpile, walk
five paces at a bearing of 137 degrees magnetic, to the 0-foot stake of the baseline marked by browse tag
#7916. Bearing of the baseline is 160 degrees magnetic. From the 100-foot baseline stake, the baseline
doglegs and runs 208 degrees magnetic.

S Y | W
({8 ‘f;f) )
ENR RN SR
%f’ L iNfre KJ
N /
Ly

Raft River Narrows
Yost Jet.

0.3 mi

Lynn

N

!

1-14-01
Broad Hollow

Rock
outcrop *0'

208°M

Drainage

Map Name: Buck Hollow, Utah-Idaho Diagrammatic Sketch
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DISCUSSION

Trend Study No. 1-14

The Broad Hollow study is located at an elevation of 6,500 feet on normal or preferred winter range in upper
Broad Hollow. Slope is 20% and faces southeast. Initially the browse utilization and pellet group frequency
indicated that deer use was relatively intense, although depending on weather conditions, sometimes less than
at the nearby Raft river Narrows location. The area is currently occupied by mixed mountain brush, however,
evidence of a fire before study establishment in 1984, suggests the area once had a dispersed stand of Utah
juniper. A pellet-group transect read on the site in 2001 estimated 29 deer days use/acre (71 deer days use/ha)
and 11 cow days use/acre (27 cow days use/ha). One elk pellet group was also encountered.

Soil is fairly deep with an effective rooting depth of almost 16 inches. It has a sandy loam texture and a
neutral soil reaction (7.2 pH). Phosphorus is marginal at 9.1 ppm where values lower than 10 ppm can limit
normal plant growth and development. The soil surface is quite rocky in places. Vegetative and litter cover
are adequate to protect the soil from erosion except in some of the larger shrub interspaces where bare soil can
be found. Soil erosion does not currently appear to be a serious problem. The erosion condition was
classified as stable in 2001.

As is typical of mountain brush types, browse composition consists of several preferred forage species. The
key browse species are antelope bitterbrush, serviceberry, and mountain big sagebrush. Together, these
species comprise on average 43% of the estimated browse cover. Serviceberry occurs in relatively low
numbers. The average mature plant measures approximately a 4 feet in height with a 4 2 foot crown.
Utilization was extremely heavy in 1990, mostly moderate in 1996, and almost entirely light in 2001. There
have been no plants classified as decadent during any reading. Bitterbrush has varied somewhat since 1984,
but basically it appears stable. It has a low growing spreading growth form which sometimes makes
determining density difficult. Density was estimated at 540 plants/acre in 2001, 75% of which were mature.
Utilization has been mostly moderate since 1984 with heavy use ranging from 30% to 22%. Decadence has
remained low and vigor good during all sampling periods. Mountain big sagebrush is the most numerous
preferred species. It accounts on average for 26% of the shrub cover. Density was estimated at 2,880
plants/acre in 1996, decreasing to 1,340 plants/acre by 2001. Sagebrush use has been highly variable since
1990, but overall mostly classified as light use. Percent decadency has remained low ranging from 20% in
1990 to 5% in 1996. Annual leader growth rates for bitterbrush and sagebrush were above the norm on this
site in 2001.

The most numerous browse on the site is the strong increaser, stickyleaf low rabbitbrush. It accounted for
19% of the browse cover in 1996, increasing to 24% in 2001. These shrubs show mostly light use. The
population has declined in density from 7,066 plants/acre in 1984 to 4,100 by 2001. Since 1984, the
population has shown a steady decline in its density.

The herbaceous understory has a diverse composition which provides substantial ground cover.
Unfortunately, annual cheatgrass was the dominate species, accounting for 65% of the grass cover in 1996.
During the 2001 reading, annual species have decreased to where they only make up 30% of the grass cover.
The nested frequency value for cheatgrass has also significantly declined since 1996. Among perennial
grasses, the most prevalent are thickspike wheatgrass and Sandberg bluegrass. Other grasses include: Indian
ricegrass, bottlebrush squirreltail, bluebunch wheatgrass, needle and thread, and occasional clumps of Great
Basin wildrye. Forbs are also productive and include several desirable species. Important forbs include:
arrowleaf balsamroot, narrowleaf Lomatium, yampa, sulfur eriogonum, and tapertip hawksbeard. Arrowleaf
balsamroot is the dominant forb, making up most of the forb cover each sampling period. Utilization of
grasses and forbs is light.
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1984 APPARENT TREND ASSESSMENT

Soil trend appears stable or even improving. The rate of erosion is slow and further site stabilization is likely
as shrub density and cover continue to improve. Vegetatively, secondary or post-fire succession is still in
progress. Vegetative cover and density are increasing and are especially noticeable within the shrub
component. Two species, mountain snowberry and stickyleaf low rabbitbrush, may eventually gain a measure
of dominance on the site. This would be an unfavorable development if deer winter habitat was the only thing
being considered.

1990 TREND ASSESSMENT

Trend for soil is stable. Even with the substantial decrease in litter cover and a slight increase in percent bare
ground. This is somewhat offset by an increase in basal vegetation cover, an increase in cryptogamic cover,
and a higher sum of nested frequency for grasses. The key browse species, sagebrush, bitterbrush, and
serviceberry, show evidence of moderate to heavy hedging. Vigor is good, but the populations of these shrubs
all appear to be slightly decreasing. Snowberry and low rabbitbrush densities have also declined slightly.
Overall, trend for browse is considered slightly down. The herbaceous understory has a high species diversity
with 6 species of perennial grasses and 15 species of perennial forbs encountered. All of the grasses except
squirreltail have increasing sum of nested and quadrat frequencies. Sum of nested frequency of forbs declined
slightly, but they only contribute 26% of the herbaceous cover. Overall trend is up slightly.

TREND ASSESSMENT

soil - stable (3)

browse - slightly down (2)

herbaceous understory - slightly up (4)

1996 TREND ASSESSMENT

The soil trend appears slightly up due to a decline in percent bare ground and an increase in litter cover. The
browse trend is also slightly up with increased densities and decreases in percent decadency for the key
browse species, serviceberry, mountain big sagebrush, and antelope bitterbrush. Utilization is mostly light to
moderate. Trend for the herbaceous understory is stable. Sum of nested frequency for perennial grasses
declined slightly but frequency of perennial forbs increased. Annual cheatgrass continues to dominate the site
but nested frequency of most perennial grasses remained stable.

TREND ASSESSMENT

soil - slightly up (4)

browse - up (5)

herbaceous understory - stable (3)

2001 TREND ASSESSMENT

The soil trend is considered stable even though the percent bare soil has increased slightly because the ratio of
bare soil to protective cover has actually improved. The browse trend is slightly down with decreases in
density for both sagebrush and bitterbrush with correspondingly higher percent decadency. This has come
about even with lower rates of utilization. However, the effects of prolonged drought still continue. Trend
for the herbaceous understory is mixed with good increases in nested frequency for perennial grasses (mostly
thickspike and Sandberg bluegrass), but losses for perennial forbs offset these gains. The best event occurring
on this site is that cheatgrass has decreased significantly in nested frequency since 1996. Cover of cheatgrass
has also declined nearly 2 fold. Overall, the herbaceous trend is considered stable.
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TREND ASSESSMENT

soil - stable (3)

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

HERBACEOUS TRENDS --

Herd unit 01, Study no: 14

T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 '96 '01 '84 '90 '96 '01 '96 '01
G| Agropyron dasystachyum 1521 135 1311 194 53 54 50 67| 1.80 6.03
G| Agropyron spicatum ) R | w14 3 - 9 5 47 18
G| Bromus tectorum (a) - -l 363 ,290 - - 98 881 12.29] 6.40
G| Elymus cinereus 3 - 1 1 1 - 1 1 .03 15
G| Melica bulbosa - - - 3 - - - 1 - .03
G| Oryzopsis hymenoides wl oA W15 o 1 3 6 - .54 .01
Gl Poa fendleriana 27 520 2 o 13 8 1 - .00 -
G|Poa secunda S5 ,174] ,150| 204 24 69 56 791 3.32] 8.05
Gl Sitanion hystrix 4 1 9 - 2 1 - .02 -
G| Stipa comata 5200 421 0] 16 13 21 6 28 .56
GJ Vulpia octoflora (a) - - 3 - - - 1 - .00 -
Total for Annual Grasses 0 0] 366 290 0 0 99 881 12.30] 6.40
Total for Perennial Grasses 2771 376] 339 432] 110 1561 133] 159| 6.48] 15.02
Total for Grasses 277 376| 705 7221 110| 156 232 247] 18.78] 21.43
F|Agoseris glauca w39 W12 52 10 17 6 22 6 A1 .03
F|Alyssum alyssoides (a) - -l .10 S1 - - 4 23 .02 .26
F| Arabis spp. 3 Al 27 K 2 3 11 2 .08 .03
F| Astragalus beckwithii 5 3 3 - 2 1 3 - 18 -
F| Astragalus utahensis - 2 - - - 1 - - - -
F|Balsamorhiza sagittata I Wl W35 28 4 5 17 16| 3.65| 4.26
F|Calochortus nuttallii - 3 - - - 1 - - - -
F|Chaenactis douglasii 6 6 4 - 3 3 2 - .01 -
F|Collomia linearis (a) - - 2 6 - - 1 2 .00 .01
F|Comandra pallida - - 5 3 - - 2 1 .01 .00
F|Collinsia parviflora (a) - -l 155 221 - - 65 76 471 2.85
F|Crepis acuminata w04 66| 443 .39 25 29 25 18 S1 116
F|Cryptantha spp. - - 55 - - - 25 - A5 -
F|Descurainia pinnata (a) - - 4 9 - - 2 5 .01 17
F|Eriogonum umbellatum p12 ! al 3 8 4 1 1 .03 .03
F|Gayophytum ramosissimum (a) - - 1 4 - - 1 2 .00 .01
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T|Species Nested Frequency Quadrat Frequency Average

y Cover %

p

¢ '84 90 '96 '01 '84 '90 '96 '01 '96 '01
F|Hackelia patens S 17 »18 b3 1 9 8 31 1.07 .07
F | Lathyrus brachycalyx - - - 1 - - - 1 - .00
F|Lappula occidentalis (a) - -l .10 27 - - 4 12 .02 1
F|Lepidium spp. (a) - - 3 - - - 1 - .00 -
F|Lomatium triternatum 3 2 - 4 1 1 - 2 - .03
F |Machaeranthera spp - - 3 - - - 1 - .03 -
F |Microsteris gracilis (a) - - - 9 - - - 5 - .02
F|Navarretia intertexta (a) - - - 1 - - - 1 - .00
F|Phlox hoodii v al o o 3 1 - - - -
F|Phlox longifolia 12 5 7 3 7 2 3 2 .01 .01
F|Polygonum douglasii (a) - - 5 - - - 3 - .01 -
F |Ranunculus testiculatus (a) - - 3 3 - - 1 2 .00 .01
F|Senecio multilobatus - 3 1 - - 1 1 - 15 -
F|Tragopogon dubius ,18 3 o 2 9 1 - 1 - .00
Total for Annual Forbs 0 0] 193] 331 0 0 82| 128] 0.55| 3.45
Total for Perennial Forbs 1691 145 254] 100 82 68| 121 53] 6.02] 5.65
Total for Forbs 169] 145] 447] 431 82 68] 203] 181] 6.58] 09.11

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --

Herd unit 01 , Study no: 14

T|Species Strip Average

y Frequency Cover %

p

¢ 96  '01 '96 '01

B| Amelanchier utahensis 5 11 2.00( 1.87

B| Artemisia nova 0 1 - -

B| Artemisia tridentata vaseyana 70 34 9.48] 7.55

B| Chrysothamnus viscidiflorus 78 78 6.491 7.71
viscidiflorus

B| Eriogonum microthecum 1 2 .03 -

B|Leptodactylon pungens 4 4 .30 18

B|Opuntia spp. 53 58 4371 2.50

B|Purshia tridentata 28 21 4.19] 3.54

B|Symphoricarpos oreophilus 35 35 7.39]1 9.31

Total for Browse 274 | 244 | 34.27] 32.70
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BASIC COVER --
Herd unit 01 , Study no: 14

Cover Type Nested Average Cover %
Frequency
'96 '01 '84 '90 '96 '01
Vegetation 377 380 2.001 13.00 49.77] 56.67
Rock 85 37 7.00 6.50 2.10 1.54
Pavement 127 104 1.00 1.00 1.33 .85
Litter 398 381 62.50( 46.25| 62.24] 50.53
Cryptogams 77 71 1.00 2.50 1.36 1.20
Bare Ground 203 183 26.50| 30.75( 10.75] 15.88
SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 14, Broad Hollow
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
15.52 59.0 7.2 63.7 19.0 17.3 1.6 9.1 121.6 .5
(3.9)

Stoniness Index

Study 01 - 14, Broad Hollow

<1
5
T 1-2
£
[8]
82-3
£3-4
o)
fal
4.5
\ \ ‘ \
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 01, Study no: 14
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 01
Rabbit 17 6 26 N/A
Deer 32 17 374 29 (71)
Elk - - 9 1(2)
Cattle 3 2 131 11(27)
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BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 14

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.
Amelanchier utahensis
S|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 7 - - - - - - - 7 - 140 7
Y| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 10 - - 2 - - - - 12 - 240 2
M84 - 2 - - - - - - 2 - 133 31 32 2
90 - - 1 - - - - - - - 66 33 28 1
96 1 4 - - - - - - 5 - 100 43 62 5
01 3 1 - - - - 1 - 5 - 100 50 55 5
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 100% 00% 00% -50%
'90 00% 100% 100% +34%
'96 80% 00% 00% +71%
'01 06% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 133 Dec: -
'90 66 -
'96 100 -
'01 340 -
Artemisia nova
Y| 84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 0 0
01 3 - - - - - - - 3 - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 60 -
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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.
Artemisia tridentata vaseyana
S|84 8 3 - - - - - - 11 - 733 11
90 - - - - - - - - - - 0 0
96 7 - - - - - - - 7 - 140 7
01 - - - - - - - - - - 0 0
Y| 84 5 5 - - - - - - 10 - 666 10
90 3 3 2 1 - - - - 9 - 600 9
96 27 - - - - - - - 27 - 540 27
01 7 1 - 1 - - - - 9 - 180 9
M84 5 5 1 - - - - - 11 - 733 14 19 11
90 3 3 1 - - - - - 7 - 466 16 17 7
96 94 12 - 2 2 - - -l 110 - 2200 21 32 110
01 43 3 2 - - - 2 - 50 - 1000 22 33 50
D| 84 - 1 - - - - - - 1 - 66 1
90 3 1 - - - - - - 3 1 266 4
96 7 - - - - - - - 7 - 140 7
01 6 2 - - - - - - 4 1 160 8
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 220 11
01 - - - - - - - - - - 840 42
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 50% 05% 00% - 9%
'90 35% 15% 00% +54%
'96 10% 00% 00% -53%
'01 09% 03% 04%
Total Plants/Acre (excluding Dead & Seedlings) '84 1465 Dec: 5%
'90 1332 20%
'96 2880 5%
'01 1340 12%
Chrysothamnus nauseosus consimilis
M84 - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - 0 21 30 0
01 - - - - - - - - - - 0 31 43 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 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 8 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
S|84 9 - - - - - - - - 9 - - - 600 9
90 1 - - - - - - - - 1 - - - 66 1
96 - - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - - 0 0
Y| 84 18 - - - - - - - - 18 - - - 1200 18
90 6 4 3 3 - - - - - 16 - - - 1066 16
96 27 - - 7 - - - - - 34 - - - 680 34
01 5 - - - - - - - - 5 - - - 100 5
M84 60 13 - - - - - - - 69 - - 4 4866 17 26 73
90 19 8 - 4 - - - - - 29 - 1 1 2066 16 14 31
9% | 176 1 - 10 5 - - - -1 192 - - - 3840 16 22 192
01 183 - - 7 - - - - -1 190 - - - 3800 14 19 190
D| 84 11 4 - - - - - - - 11 - - 4 1000 15
90 32 3 2 - - - - - - 35 - - 2 2466 37
96 5 4 - - - - - - - 9 - - - 180 9
01 10 - - - - - - - - 10 - - - 200 10
X|84 - - - - - - - - - - - - - 0 0
90 - - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - - 40 2
01 - - - - - - - - - - - - - 120 6
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 16% 00% 08% -21%
'90 18% 06% 05% -16%
'96 04% 00% 00% -13%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 7066 Dec: 14%
'90 5598 44%
'96 4700 4%
'01 4100 5%
Eriogonum microthecum
M4 - - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - - 0 - - 0
96 1 - - - - - - - - 1 - - - 20 5 9 1
01 3 - - - - - - - - 3 - - - 60 9 14 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00% +67%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 20 -
'01 60 -

211




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.
Leptodactylon pungens
Y| 84 3 - - - - - - - 3 - - 200 3
90 1 - - - - - - - 1 - - 66 1
96 - - - - - - - - - - - 0 0
01 - - - - - - - - - - - 0 0
M84 10 - - - - - - - 10 - - 666 10 12 10
90 6 - - 2 - - - - 8 - - 533 5 9 8
96 7 - - - - - - - 7 - - 140 11 13 7
01 6 - - - - - - - 6 - - 120 8 9 6
D| 84 - - - - - - - - - - - 0 0
90 1 - - - - - - - - - 66 1
96 - - - - - - - - - - 0 0
01 - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'84 00% 00% 00% -23%
'90 00% 00% 10% -79%
'96 00% 00% 00% -14%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 866 Dec: 0%
'90 665 10%
'96 140 0%
'01 120 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 4 Ht. Cr.

Opuntia spp.

Y| 84 - - - - - - - - - - - 0 0
90 9 - - - - - - - 9 - - 600 9
96 8 - - - - - - - 8 - - 160 8
01 19 - - 5 - - 7 - 31 - - 620 31

M84 15 - - - - - - - 15 - - 1000 3 8 15
90 14 - - 4 - - - - 14 - - 1200 4 17 18
96 97 - - 9 - - - -1 106 - - 2120 4 17 106
01 81 - - 4 - - 84 -1 169 - - 3380 4 13 169

D| 84 - - - - - - - - - - - 0 0
90 1 - - - - - - - - - - 66 1
96 11 - - 1 - - - - 7 - 5 240 12
01 16 - - 1 - - - - 5 - 12 340 17

X|84 - - - - - - - - - - - 0 0
90 - - - - - - - - - - - 0 0
96 - - - - - - - - - - - 40 2
01 - - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'84 00% 00% 00% +46%
'90 00% 00% 18% +26%
'96 00% 00% 04% +42%
'01 00% 00% 06%
Total Plants/Acre (excluding Dead & Seedlings) '84 1000 Dec: 0%
'90 1866 4%
'96 2520 10%
'01 4340 8%
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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
S|84 - - - - - - - - - - 0 0
90 1 - - - - - - - 1 - 66 1
96 1 - - - - - - - 1 - 20 1
01 - - - - - - - - - - 0 0
Y| 84 - 4 - - - - - - 4 - 266 4
90 1 3 - - - - - - 4 - 266 4
96 5 - - - - - - - 5 - 100 5
01 2 1 - - - - 1 - 4 - 80 4
M84 - 4 4 - - - - - 8 - 533 20 31 8
90 - 2 3 - - - - - 5 - 333 19 20 5
96 14 14 10 1 - - - - 39 - 780 23 43 39
01 3 10 4 - 1 2 - - 20 - 400 24 53 20
D| 84 - - - 3 - - - - 2 - 200 3
90 - 1 - - - - - - 1 - 66 1
96 - - 1 - - - - - 1 - 20 1
01 - 3 - - - - - - 1 - 60 3
X|84 - - - - - - - - - - 0 0
90 - - - - - - - - - - 0 0
96 - - - - - - - - - - 20 1
01 - - - - - - - - - - 100 5
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 53% 27% 07% -33%
'90 60% 30% 00% +26%
'96 31% 24% 00% -40%
'01 56% 22% 07%
Total Plants/Acre (excluding Dead & Seedlings) '84 999 Dec: 20%
'90 665 10%
'96 900 2%
'01 540 11%
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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 8 9 1 2 4 Ht. Cr.
Symphoricarpos oreophilus
S|84 - - - - - - - - - - - - 0 0
90 1 - - - - - - - - 1 - - 66 1
96 3 - - - - - - - - 3 - - 60 3
01 4 - - - - - - - - 4 - - 80 4
Y| 84 11 - - - - - - - - 11 - - 733 11
90 2 1 1 - - - - - - 4 - - 266 4
96 12 - - - - - - - - 12 - - 240 12
01 21 - - 1 - - - - - 22 - - 440 22
M84 20 7 - - - - - - - 27 - - 1800 23 23 27
90 13 - - 4 - - - - - 17 - - 1133 19 29 17
96 56 - - - - - - - - 56 - - 1120 27 47 56
01 69 - - - - - - - - 69 - - 1380 26 45 69
D| 84 - - - - - - - - - - - - 0 0
90 6 - - - - - - - - 5 - 1 400 6
96 1 2 - - - - - - - 2 - 1 60 3
01 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 18% 00% 00% -29%
'90 04% 04% 04% -21%
'96 03% 00% 01% +22%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 2533 Dec: 0%
'90 1799 22%
'96 1420 4%
'01 1820 0%
Tetradymia canescens
M 84 - - - - - - - - - - - - 0 - - 0
90 - - - - - - - - - - - - 0 - - 0
96 - - - - - - - - - - - - 0 14 36 0
01 - - - - - - - - - - - - 0 17 35 0
% Plants Showing Moderate Use ~ Heavy Use Poor Vigor %Change
'84 00% 00% 00%
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '84 0 Dec: -
'90 0 -
'96 0 -
'01 0 -
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Trend Study 1-15-01

Study site name: Cedar Hills . Vegetation type: Pinyon-Juniper .

Compass bearing: frequency baseline_173 degrees magnetic.
Frequency belt placement: line 1 (11 & 95ft), line 2 (34t), line 3 (591t), line 4 (71ft). Rebar: belt 1 on 5 ft.

LOCATION DESCRIPTION

From the town of Lynn, drive north to the Utah-Idaho border to a cattleguard. From the cattleguard at the
border, follow a faint road along a fence (on south side) for 0.55 miles to a gate. Go through the next seeded
pasture 0.65 miles and continue as the road turns away from the fence. Proceed 0.75 miles to a small rock pile
and a witness post on the south side of the road. Cross the drainage walking about 95 paces southeast to the
0-foot stake off the baseline in the trees. The 0-foot baseline stake is labeled with browse tag #49.

N ) Witness post

S NS

95 paces
@ 158°M
oft
I 100 ft
=
g” N
1 !
1-15-01
Cedar Hills
To Lynn
Map Name: Buck Hollow, Utah-Idaho Diagrammatic Sketch
Township 15N, Range 16W , Section 33 UTM 4651431 N, 277675 E
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DISCUSSION

Trend Study No. 1-15

A range trend study was established in the Cedar Hills area in 1990 to provide baseline data for a proposed
habitat improvement project that would involve chaining and seeding the pinyon-juniper woodland benches in
the area. However, the treatment was not done and a large wildfire burned through the area in 2000, a year
before the readings done in 2001. The site is on a deer wintering area near the Utah-Idaho border. The area is
managed by the BLM and is allotted for spring and fall cattle use as part of the Junction Creek allotment. The
site receives limited use as there are more attractive seeded areas in the unit. There is light deer use due to the
limited forage. A pellet group transect read on site in 2001indicated no use by wildlife or livestock.

The study is on a 3-5% north-facing slope with an elevation of 5,800 feet. Originally, the site had a
significant component of big sagebrush, but juniper and pinyon trees dominated the site before the fire. The
site has a higher potential for successful treatment than the more shallow soils of east-facing juniper and black
sagebrush slopes to the south.

The soil is a fine-textured clay loam of moderate depth. The effective rooting depth was determined to be
almost 13 inches. The average effective rooting depth for the management unit is almost 17 inches. The soil
reaction is slightly alkaline (7.8 pH) with the low amounts of phosphorus in the soil at only 6.7 ppm. This
could be a limiting factor for the site as values less than 10 ppm can limit plant growth and development.
There was abundant litter cover under the trees until the wildfire went through the area. The combined value
for pavement ane rock have changed little since the fire. Bare soil cover values for the site since the burn
have gone from only 9% up to 72%. The erosion condition was classified as moderate in 2001 with erosion
limited only by the gentle terrain.

The big sagebrush on this site in the past tended to be only lightly hedged, but had reduced vigor due to
competition from the pinyon-juniper overstory and extended drought. In 1990, the sagebrush population was
mostly decadent and had poor vigor. Sagebrush canopy cover was estimated at 5% in 1990 and down to 1%
by 1996. Population density was estimated at 2,232 plants/acre in 1990, declining to 1,160 by 1996. Percent
decadency was extremely high in 1990 when 87% of the population was classified as decadent. Fifty-seven
percent of the sagebrush displayed poor vigor and 66% of the decadent shrubs were considered dying. By
1996, a small portion of these decadent plants recovered but most died. Dead shrubs, first inventoried in
1996, numbered more than those alive (1,860 plants/acre). Percent decadency was 45% with poor vigor
expressed in 22% of the population. Wildlife use of these shrubs was light. Now, there are no shrubs or trees
left after the burn. Browse cover is currently zero.

Singleleaf pinyon and Utah juniper originally dominated the site. Point-quarter data, taken in 1996, estimated
a density of 318 pinyon/acre, 70% were seedling trees. A density of 407 juniper/acre was also determined,
only 15% were seedling and young trees. Average diameter of pinyon was 5 inches while that of juniper was
4 inches. Ten percent of the pinyon and 40% of the juniper trees had diameters of 3 inches or less. Overhead
canopy cover of pinyon and juniper was estimated, using line intercept, at 35% which had gone beyond where
it suppresses understory species. The wildfire in 2000 eliminated all juniper and pinyon trees.

The healthy but limited perennial grasses and fair diversity of forbs indicated a good site potential prior to the
burn. The grasses and forbs combined to produce about 13% cover. A year after the fire grasses and forbs
combined produce only about 5% cover. The major species is thickspike. Forbs are currently almost
nonexistent.
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1990 APPARENT TREND ASSESSMENT

Sagebrush is declining on this range site. There are few young shrubs, poor vigor, and a high percentage of
decadent plants. Production of desirable forage is lessened due to factors related to the increasing overstory
of pinyon and juniper trees. Without treatment, soil and vegetative trends will continue to decline.

1996 TREND ASSESSMENT

Soil conditions have improved since 1990 due to a decline in percent bare ground. However, litter cover
declined from 55% to 41% and erosion is still occurring within the interspaces. Soil trend is considered up
slightly. Trend for mountain big sagebrush is in an overall state of decline but shows some improvements
since 1990. Density has declined 48% since the last reading due to a reduction in decadent plants. This has
improved the decadency ratio and overall vigor, but reproduction is limited. Without some sort of treatment,
all of the sagebrush will eventually die out from competition with the overstory of P-J trees and prolonged
drought. Trend is considered down. Trend for the herbaceous understory is up due to increased sum of nested
frequency of grasses and forbs.

TREND ASSESSMENT

soil - up slightly (4)

browse - down (1)

herbaceous understory - up (5)

2001 TREND ASSESSMENT

Soil conditions have decline severely since 1996 due to a fire that has remover all tree cover, most all
herbaceous cover, most all litter cover, and all cryptogamic cover. This condition should improve with time.
Soil trend currently is considered down. Trend for mountain big sagebrush is down with all of it lost to the
fire. Trend for the herbaceous understory is also down with nested values for both grasses and forbs being
severely depressed after the fire. Cryptogamic cover was reduced from 13% to zero. Average litter cover was
lowered from 41% down to only 11%.

TREND ASSESSMENT

soil - down after the fire (1)

browse - down, all lost to the fire (1)
herbaceous understory - down (1)
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HERBACEOUS TRENDS --
Herd unit 01 , Study no: 15

T|Species Nested Frequency  |Quadrat Frequency |Average

y Cover %

p

c '90 '96 '01 '90 '96 '01 '96 '01
G| Agropyron dasystachyum J6| 601 135 36 21 53 761 3.40
G| Agropyron spicatum 371 W71 12 15 25 4 A48 33
G|Poa secunda ,2561 269 66 90 94 29| 4.23 A7
Gl Sitanion hystrix - 2 - - 1 - .01 -
Total for Annual Grasses 0 0 0 0 0 0 0 0
Total for Perennial Grasses 369 402 213] 141 141 86| 5.49] 4.21
Total for Grasses 3691 402 213] 141] 141 86] 5.49] 4.21
F|Agoseris glauca a a2 b - 1 3 .00 .04
F| Antennaria rosea al »10 a 1 6 - .08 -
F | Arabis spp. 23 19 e 2 8 - .04 -
F| Astragalus beckwithii | o116 a - 54 -l 227 -
F| Astragalus convallarius - 3 - - 1 - .00 -
F| Astragalus spp. 6 11 7 4 6 4 .08 .02
F| Astragalus utahensis a p21 0 1 11 2 13 .01
F|Castilleja chromosa - 4 - - 2 - .01 -
F|Caulanthus crassicaulis - - - - - - .00 -
F|Chenopodium album (a) - - 3 - - 1 - .00
F|Chaenactis douglasii 10 13 4 4 5 2 .05 .01
F|Collinsia parviflora (a) -l 87| L1127 - 32 53 18 .65
F|Crepis acuminata 3 9 6 2 3 4 .10 .02
F|Cryptantha spp. 7 5 - 4 2 - .04 -
F|Descurainia pinnata (a) - - 1 - - 1 - .03
F|Erigeron spp. 2 6 - 1 4 - .04 -
F|Erigeron pumilus - 1 - - 1 - .00 -
F|Haplopappus acaulis D 25 a 6 12 - .38 -
F|Hackelia patens - - 1 - - 1 - .00
F|Penstemon spp. b2 »14 a 2 6 - 43 -
F|Phlox hoodii o111 (178 3 52 70 1l 3.77 .00
F|Senecio multilobatus o4 529 3 8 14 1 .07 .00
F|Taraxacum officinale - - 1 - - 1 - .00
F|Townsendia spp. - 4 - - 2 - .01 -
F|Unknown forb-perennial - - 5 - - 3 - .01
F|Zigadenus paniculatus a - 520 - - 9 .01 37
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T|Species Nested Frequency  |Quadrat Frequency |Average

y Cover %

p

© '90 '96 '01 '90 '96 '01 '96 '01
Total for Annual Forbs 0 87 131 0 32 551 0.18f 0.68
Total for Perennial Forbs 1711 470 61 871 208 31 7.55]1 0.50
Total for Forbs 171 557 192 871 240 86| 7.73]1 1.19

Values with different subscript letters are significantly different at alpha = 0.10 (annuals excluded)

BROWSE TRENDS --

Herd unit 01 , Study no: 15

T|Species Strip Average

y Frequency |Cover %

p

© 96  '01 '96 '01

B| Artemisia tridentata vaseyana 35 0 1.05 -

B| Chrysothamnus nauseosus 1 0 .03 -

consimilis
B| Chrysothamnus viscidiflorus 7 0 .04 -
stenophyllus

B|Juniperus osteosperma 34 0 9.75 -

B|Opuntia spp. 1 0 - -

B|Pinus monophylla 9 0 1.65 -
B|Symphoricarpos oreophilus 7 0 .30 .00

Total for Browse 94 0 12.84] 0.00
CANOPY COVER --
Herd unit 01 , Study no: 15 Point-Quarter Tree Data
Species Percent Trees per Average

Cover Acre diameter (in)
'96 '01 '96 '01 '96 '01

Juniperus osteosperma 7 0 459 0 3.8 -
Pinus monophylla 29 0 80 0 5.1 -
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BASIC COVER --
Herd unit 01 , Study no: 15

Cover Type Nested Average Cover %
Frequency
'96 '01 '90 '96 '01

Vegetation 331 220 4.001 26.79( 6.07
Rock 82 21 1.50 71 24
Pavement 242 359 11.25 9.01 13.58
Litter 388 246 54.75( 40.83| 11.15
Cryptogams 249 - 7.75( 12.89 0
Bare Ground 201 382 20.75 9.32( 72.24

SOIL ANALYSIS DATA --
Herd Unit 01, Study no: 15, Cedar Hills
Effective Temp °F PH %sand Yosilt %clay | %0M | PPMP | PPM K dS/m
rooting depth (in) (depth)
12.7 57.4 7.8 30.7 40 29.3 3.0 6.7 390.4 .6
(13.0)

Depth in Decimeters
N
w

Stoniness Index

Study 01 - 15, Cedar Hills

3-4
4-5
‘ ‘ ‘
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 01 , Study no: 15
Type Quadrat Pellet Transect
Frequency Pellet Groups Days Use
per Acre per Acre (ha)
96 01 101 101
Rabbit 14 - - -
Deer 4 - - -

221




BROWSE CHARACTERISTICS --
Herd unit 01 , Study no: 15

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 vaseyana
Y| 90 - - - 1 - - - - 1 - - - 33 1
96 5 - - - - - - - 5 - - - 100 5
01 - - - - - - - - - - - - 0 0
M90 7 - - 1 - - - - 7 1 - - 266 20 18 8
96 20 2 - - - - - 26 - - 1 540 15 18 27
01 - - - - - - - - - - - - 0 - - 0
D90 56 1 - 1 - - - - 20 - - 38 1933 58
96 22 2 - - - - - 14 - - 12 520 26
01 - - - - - - - - - - - - 0 0
X]90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 1860 93
01 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 01% 00% 57% -48%
'96 07% 00% 22%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 2232 Dec: 87%
'96 1160 45%
'01 0 0%
Chrysothamnus nauseosus consimilis
Y| 90 - - - - - - - - - - - - 0 0
96 1 - - - - - - - 1 - - - 20 1
01 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 00%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: -
'96 20 -
'01 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 8 9 1 2 3 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
Y|90 6 - - - - - - - - 6 - - 200 6
96 2 - - - - - - - - 2 - - 40 2
01 - - - - - - - - - - - - 0 0
M90 1 - - - - - - - - 1 - - 33 7 8 1
96 - - - - - - - - 8 - - 160 7 7 8
01 - - - - - - - - - - - - 0 - - 0
D|90 9 - - 4 - - - - - 7 - - 433 13
96 - - - - - - - - - - - - 0 0
01 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 30% -70%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 666 Dec: 65%
'96 200 0%
'01 0 0%
Juniperus osteosperma
Y|90 1 - - - - - - - - 1 - - 33 1
96 8 - - - - - - - - 8 - - 160 8
01 - - - - - - - - - - - - 0 0
M90 13 - - - - - - - - 12 - 1 4331 108 61 13
96 25 - - - - - 1 10 - 36 - - 720 - - 36
01 - - - - - - - - - - - - 0 - - 0
D|90 1 - - - - - - - - 1 - - 33 1
96 1 - - - - - - - - - - - 20 1
01 - - - - - - - - - - - - 0 0
X]90 - - - - - - - - - - - - 0 0
96 - - - - - - - - - - - - 20 1
01 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 07% +45%
'96 00% 00% 02%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 499 Dec: 7%
'96 900 2%
'01 0 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.

Opuntia spp.

M90 - - - - - - - - - - 0 - - 0
96 1 - - - - - - - 1 - 20 5 9 1
01 - - - - - - - - - - 0 - - 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'90 00% 00% 00%

'96 00% 00% 00%

'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 0 Dec: -
'96 20 -
'01 0 -

Pinus monophylla

S190 3 - - - - - - 4 1 166 5
96 8 - - 1 - - - - 9 - 180 9
01 - - - - - - - - - - 0 0

Y| 90 - - - - - - - - - - 0 0
96 5 - - - - - - - 5 - 100 5
01 - - - - - - - - - - 0 0

M90 2 - - - - - - - 2 - 66 157 97 2
96 3 - - - - - - - 4 - 80 - - 4
01 - - - - - - - - - - 0 - - 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'90 00% 00% 00% +63%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '90 66 Dec -
'96 180 -
'01 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.
Symphoricarpos oreophilus
S|90 - - - - - - - - - - 0 0
96 1 - - - - - - - 1 - 20 1
01 - - - - - - - - - - 0 0
Y| 90 - - - - - - - - - - 0 0
96 5 - - 1 - - - - 6 - 120 6
01 - - - - - - - - - - 0 0
M90 1 - - - - - - - 1 - 33 6 9 1
96 2 - - - - - - - 2 - 40 1 17 2
01 - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'90 00% 00% 00% +79%
'96 00% 00% 00%
'01 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) 33 Dec -
160 -
0 -

225




Trend Study 1-16-01

Study site name: Nut Pine Hills . Vegetation type: Mountain Brush .

Compass bearing: frequency baseline_155 degrees magnetic.
Frequency belt placement: line 1 (111t), line 2 (34ft), line 3 (591t), line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From U-30, travel up the road to Clark’s Basin for 8.8 miles. Turn right and travel 0.7 miles to a gate.
Continue 1.1 miles to a gate marking the forest boundary. Continue 1.6 miles to another gate. Just after the
gate turn right and proceed 0.4 miles to a witness post. The zero foot stake is just east of the witness post.

N
Witness I
Post
bkl N ¢ 1-16-01
. { A% Nut Pine Hills
6 Nut PlneiHnIS\ :
Sprmﬁﬂ
To —
Rosette
)
_ <——/ E(l)arks Basin ‘4< ................ B8Mi. oo >
Map Name: Dennis Hill Diagrammatic Sketch
Township 13N, Range 15W , Section _16 UTM 4636341 N, 285977 E
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DISCUSSION

Trend Study No. 1-16

The Nut Pine Hills is a new trend study set up to monitor important deer winter range on the south slope of
the Raft River mountains. The area supports a mixed mountain brush community type with scattered pinyon
and juniper trees. The site is on U.S. Forest Service land and is part of the Sawtooth National Forest. It has a
moderate slope of 20% to 23% with a southwest aspect and an elevation of approximately 7,000 feet. Deer
also use this area in the spring. Deer were flushed from the site when it was being established. Pellet group
frequency of deer was moderately high in 1996. Cattle also use this area as part of the large Yost allotment.
This allotment has been combined with the Raft River allotment. Combined, these allotments are grazed by
1,418 cattle in the spring and fall. The pellet-group transect read on the site in 2001 estimated 38 deer days
use/acre (94 deer days use/ha) 4 cow days use/acre (9 cow days use/ha). Most of the deer pellet groups were
fresh indicating mostly spring and early summer use.

The soil is moderately deep with a sandy clay loam texture. The soil reaction is moderately alkaline (8.1 pH)
with a limited amount of phosphorus in the soil (8.5 ppm) where values less than 10 ppm can limit normal
plant growth and development. Effective rooting depth (see methods) was estimated at 19 inches, but depth
must be more restricted in some areas where black sagebrush and stemless goldenweed occur. Vegetative and
litter cover are abundant which adequately protect the soil from serious erosion. Pavement is concentrated on
the surface in isolated open interspaces. Rocks are common throughout the profile.

The site is dominated by browse species. Fourteen shrub species combine to produce 37% shrub cover in
1996 and 51% cover in 2001. Key species include serviceberry, mountain big sagebrush, and antelope
bitterbrush. Mature serviceberry average about 3 feet in height. Density is currently (‘01) about 660
plants/acre with 24% displaying heavy use. Vigor is good on all plants and percent decadency is moderately
low at 18%. Mountain big sagebrush presently has an estimated density of 1,480 plants/acre with almost 90%
classified as mature. Ultilization was heavy on a few individual plants in 1996 but mostly light overall. The
population appears stable with sufficient seedlings and young combined with a low percent decadence (7%).
Antelope bitterbrush is abundant and accounted for 32% of the shrub cover in 2001. Average mature
bitterbrush plants measure only 2 feet in height with a 4 foot crown. Utilization of these shrubs varies from
light to heavy with 35% displaying heavy use in 2001. Yet, vigor is good and percent decadency is low at
only 6% of the population.

Snowberry is currently the most abundant shrub on the site contributing 32% of the shrub cover in 2001, with
an estimated 3,980 plants/acre. Utilization of these less preferred shrubs is light. Other shrubs found on the
site include small numbers of black sagebrush, threadleaf rubber rabbitbrush, stickyleaf low rabbitbrush,
slenderbush eriogonum, broom snakeweed, chokecherry, wax currant, woods rose and gray horsebrush. Most
of these shrubs were unutilized. A few tree size and high-lined curlleaf mahogany occur on the site.

The herbaceous understory is diverse and presently (‘01) produces a total of 20% cover or 29% of the total
vegetative cover. Grasses are diverse with 8 perennial species inventoried. The more abundant species
include: thickspike wheatgrass, bluebunch wheatgrass, and Sandberg bluegrass. Annual cheatgrass brome is
present but only in very small numbers, producing <1% of the grass cover. Forbs are also abundant with 32
perennial and 7 annual species counted. Several useful species are present, including: paintbrush, sulfur
eriogonum, lambstongue groundsel, and lobeleaf groundsel. These and other forbs provide useful spring
forage for big game.
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1996 APPARENT TREND ASSESSMENT

The soil trend appears stable due to the abundant protective vegetation and litter cover. The browse
component dominates the vegetational aspects of the site and provides useful forage for wintering big game.
The three key species, serviceberry, mountain big sagebrush, and antelope bitterbrush appear to have stable
trends with good reproductive potentials, low decadency and good vigor. Utilization of bitterbrush is heavy
but not to the point that it reduces vigor of the shrubs. The herbaceous understory is very diverse with some
useful species present. Increases in the shrub component could eventually cause a decline in the understory.

2001 TREND ASSESSMENT

The soil trend appears stable due to the abundant protective vegetation and litter cover. In fact, the ratio of
bare soil to protective ground cover has improved from the last reading. The browse component continues to
dominate the vegetational aspects of the site and provides useful forage for wintering big game. The three key
species, serviceberry, mountain big sagebrush, and antelope bitterbrush appear to have stable trends with good
reproductive potentials, relatively low decadency, and good vigor. Utilization of bitterbrush is moderate to
heavy but not to the point that it reduces vigor. The herbaceous understory is very diverse with some useful
species present. The sum of nested frequency for perennial grasses has increased with a corresponding
decrease for perennial forbs, offsetting each other. Overall, trend for the herbaceous understory is stable.
However, increases in the shrub component could eventually cause a decline in the understory.

TREND ASSESSMENT

soil - stable (3)

browse - stable (3)

herbaceous understory - stable (3)

HERBACEOUS TRENDS --

Herd unit 01 , Study no: 16

T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

¢ '96 '01 '96 '01 '96 '01
G| Agropyron dasystachyum 1401 186 48 56 .88 3.29
G| Agropyron spicatum 1411 123 51 371 2.15| 5.65
G| Bromus tectorum (a) 471 *11 17 4 .16 .19
G| Elymus cinereus 10 *o 3 - .04 15
Gl|Koeleria cristata 221 *10 11 5 .37 .39
G| Oryzopsis hymenoides 1 6 1 2 .03 18
Gl Poa fendleriana 97| *27 36 71 L.71 .76
Gl Poa pratensis -l *43 - 13 - .81
G| Poa secunda 21| *123 8 48 40] 3.27
Total for Annual Grasses 47 11 17 41 0.15] 0.18
Total for Perennial Grasses 4321 518 158 168| 5.61| 14.51
Total for Grasses 4791 529] 175] 172] 5.76] 14.70
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T|Species Nested Quadrat Average

y Frequency Frequency Cover %

p

c '96 '01 '96 '01 '96 '01
F|Achillea millefolium - 6 - - .06
F|Agoseris glauca 68 *5 25 4 15 .02
F | Arabis spp. - 3 - .01 -
F | Astragalus beckwithii 3 1 2 .00 .06
F | Astragalus newberryi - 3 - .01 -
F | Aster spp. 17| *38 5 14 .10 44
F | Astragalus utahensis - 1 - .03 -
F|Castilleja linariaefolia 4 - 2 - .03 -
F|Calochortus nuttallii - 1 - .00 -
F|Chaenactis douglasii 22 *8 12 3 .06 .01
F | Cirsium spp. 8 10 4 .06 22
F|Collom