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State:_ UTAH

PROGRAM NARRATIVE

Project Number: W-135-R

Project Title_Statewide Big Game Range Trend Studies

Problem and Need:

Objectives 1.

The ability to monitor vegetation composition changes (range trend) on key big game
areasis 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 demondtrated a definite pattern of use during normal climatic conditions over a
long period." This project will emphasize deer and ek habitat although monitoring
efforts may include other big game species as needed. Winter ranges for both deer
and ek 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 alotment management plans (USFS) or resource management plans (BLM) which
are used to direct the management of avariety 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. Thislimitsthe
amount of duplication involved in monitoring certain key areas where either BLM,
USFS or DWR may have overlapping responsibilities or concerns about range trend.

Continue to monitor range trend in al key areas within a DWR administrative region
annually. This could aso include requests for any area of the state that has need of
current range trend information because of specia habitat needs or concerns
regarding big game and livestock interactions.

Classify every trend study site according to ecological site and identify habitat
objectives based on site potential .

Prepare an annual report which will include herd unit descriptions, trend study
narratives and herd unit evaluations for al herd unitsin aregion annually.

Foster cooperative efforts among interagency personnel with respect to trend study
site selection, sharing trend data, devel opment of trend monitoring procedures and
data analysis, and the identification of management objectives for study sites.
Monitor vegetation in wildlife habitat improvement projects.

Use the information generated by this project to inform local interagency committees
of key habitat areas that are declining in value for big game.

Propose management strategies that are designed to correct habitat limitationsin key
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.



REMARKS

The work completed during the 1998 field season and reported in this publication involves the reading of
interagency range trend studies in the DWR Southern Region. Trend studies surveyed in these management
units were established in 1982, 1985, and 1987 with rereads in 1991, 1992, and 1998. Some new sites were
established in 1998 as well.

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

Dixie National Forest
Cedar City Ranger District
Escalante Range District
Pine Valley Ranger Didtrict
Powell Ranger District
Teasdale Ranger District

Fish Lake National Forest
Beaver Ranger District
Fillmore Ranger District
Richfield Ranger District

Bureau of Land Management
Beaver River Resource Area
Dixie Resource Area
Escalante Resource Area
Kanab Resource Area
Warm Spring Resource Area

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

Trend monitoring studies depend greatly on site selection, especialy when dealing with large geographic
areas such as wildlife management units. Since it isimpossible to intensively monitor al 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 along period of time. Trend studies are |ocated
within these areas of high use and/or critical habitat as agreed upon by DWR, BLM, and USFS personnel.
Often, the 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 stedl fence posts. Thefirst or beginning baseline stake is marked with a
metal tag for the transects proper identification.

V egetative composition

Determining vegetational characteristics for each “key” areais determined by setting up 5 consecutive 100 ft
base line transects in the area of interest. This 500 ft lineis the baseline and one, 100 ft belt is placed
perpendicular to each 100 ft section of the base line at random foot marks and centered on the 50 ft mark. A
/4 n? quadrat is centered every 5 feet dong the same side of the belt. 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.

Currently, cover is determined using a dightly modified Daubenmire (1959) cover class method. 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
classvalue observed is summed and divided by the numbefof (o
sampling quadrats (20). The mean for the five beltsis the average I :
for agiven site.

Canopy cover of shrubs or trees above eye level is estimated using
the line intercept method. The distance dong each belt coveredby | | oo
aparticular species of tree or shrub is divided by the total length of
thelineto give percent canopy cover. | L. .

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 speciesisrooted in. The
notation for each sub-quadrat is asfollows: 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 smallest nested quadratsiit is rooted in (in the case of vegetation)

or whereit first occurs (for all other cover types). The highest
possible scoreis 5 for each quadrat occurrence and 100 per belt for a
possible score of 500 for each species or cover type.

Higher nested frequency scores represent a higher abundance for that
plant species. These summed values are used to help determine
changes in trend and composition through time. Nested frequency has
been found to be a more sensitive measurement for changes taking
place within plant communities than quadrat frequency (Mosley and
others 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 mideading if used by themselves and do not

necessarily indicate changes in composition and/or distribution of key plant species. Quadrat frequency is
used to give 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

Nested Frequency
1/4 m*Quadrat

summarized in the “Vegetative 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 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.

Generdly larger than 1/4-inch diameter.

Decadent: Plant, regardless of age, that isin a state of decline, usually evidenced by 25% or more

dead branches.

Dead: A plant which isno longer living
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Shrubs are also rated according to the amount of use by placing shrubsin 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 annua growth is not included.

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

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

In classifying browse to aform 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
(rj:;rl]cted partialy trampled, pulled up, or otherwise damaged. Stunted growth, partial crown

4. Dying - substantial portion of crown dead (more than 50%), more extreme than 3 above.
Probably an irreversible condition.



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 each end
of the 5, 100 ft base lines. This allows sampling trees on amuch 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 thisand all subsequent reports. It
was found that nested and quadrat frequency of shrubsin previous reports did not usualy reflect accurate
trends in shrub populations with low numbers. Each 1/100 acre shrub strip is divided into 20, 5 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 absol ute measurements of plant composition as determined
from the frequency and density data. In addition, estimates of plant vigor, height, crown diameter, form class,
and age class are utilized to characterize 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 determine
trend on key browse species through time. These include:

1) changesin density or number of plants/acre

2) proportion of decadent plants and percentage of decadent plants that are dying
3) biotic potentia or proportion of seedlingsin population

4) proportion of young plantsin population

5) proportion of individuals heavily browsed

6) proportion of plantsin poor vigor

7) changesin height and crown diameter measurements

8) changesin browse composition

9) strip frequency values

Trends in herbaceous plants as a group or as asingle “key” species can be determined by comparing the sum
of nested and quadrat frequency values between readings. Attention is also given to changesin 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 these basic ground cover
measurements and cover composition (herbs vs shrubs) between years as well as comparing photos and
observer observations between readings. On newly established studies, a more subjective or apparent
assessment is made from qualitative comparisons.

The following tables and partia tables are taken from study number 23-1 to help illustrate some basic
comparisons that can be made with the data. The “vegetative trends’ table summarizes average cover,
quadrat frequency, and nested frequency data for individual grass and forb species. The table contains all the
grass species found on site 23-1. Readings prior to mid-1992 include only nested and quadrat frequency data
for perennial species. Beginning in mid-1992, all trend studies have data for perennial and annual species as
well as cover estimates for individual species.

In the following example, grasses have a combined total cover of 11.39%. In 1985, Agropyron spicatum had
asum of nested frequency value of 227. In 1991, the sum of nested frequency value did not change and is
still 227. By 1998, sum of nested frequency declined to 183. The subscript |etters indicate that the sum of
nested frequency value between 1985 and 1991 were not statistically different. Although, the 1998 sum of
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nested frequency for A. spicatum shows a significant decrease compared to 1985 and 1991. Quadrat
frequency showed a dight 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 grassis down due to a significant decline in nested

frequency.

In 1985, perennia grasses had a sum of nested frequency value of 265. This value has steadily increased to
313in 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 dightly upward overal
trend for perennia grasses on thissite. The forb trend can be determined in asimilar manner. The
herbaceous understory trend is determined using both the grass and forb trends. For example, total

herbaceous cover is 12.23% (grass total cover + forb total 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.

HERBACEOUS TRENDS --

Herd unit 23, Study no: 1

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 |'85 '91 '98| ‘98

e

G| Agropyron spicatum p227| ,220( 183 79 84 68 7.78
G| Bromus tectorum (@) - - 42 - - 14 43
G| Oryzopsis hymenoides 4 12 12 2 4 4 A7
G| Poafendleriana bl 36| 49 3 16 21 .98
G| Poa secunda S| 18] 94 1 10 40 2.00
G| Sitanion hystrix w25 20 D 13 9 3 .01
Total Annual Grasses 0 0 42 0 0 14 43
Total Perennial Grasses 265 313| 344 98| 123| 136 10.96
Total for Grasses 265 313| 386 98| 123| 150 11.39
F|Agoseris glauca - 10 1 - 5 1 .00
F|Arabis spp. o8 - 9 1 .00
F|Astragalus convallarius 22 4 L0 1 1 6 15
F | Calochortus nuttallii o4 b3 - 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 - 9 - 5 .16
F | Phlox austromontana - 4 - 2 .16
F|Phlox longifolia S| 27 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 " .10 (annuals excluded)
The following browse trends table summarizes strip frequency and cover for all shrub species occurring on
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thissite. 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 1/4n7 quadrat and estimating
the percent of the quadrat covered below eye level (~6 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 ‘08 ‘08

e

B|Artemisianova 35 224
B|Artemisiatridentata vaseyana 40 254
B| Chrysothamnus depressus 1 -
B| Chrysothamnus viscidiflorus viscidiflorus 1 A5
B|Gutierrezia sarothrae 2 -
B|Juniperus osteosperma 4 551
B|Opuntia spp. 1 A5
B|Pinus edulis 4 5.99
B|Purshiatridentata 18 3.20
Total for Browse 106 19.79

To more accurately estimate overhead canopy cover for trees, the line intercept method is used along each
100 belt. Thisdatais reported in the canopy cover table which follows. For example, Juniperus osteosper ma
has an estimated average cover of 7%.

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

Species Percent Cover
'98
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 al cover measurements except for genera 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

‘08 '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 datais 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 arelative 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 temperatureis listed in the table as the top
measurement (e.g., 64.4F), 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 basdline starting stakes.

SOIL ANALYSISDATA --
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 34 9.0 57.6 5
(12.7)
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The descriptive terms used for rangesin pH are as follows:

Ultraacid <35

Extremely acid 3544
Very strongly acid 45-5.0
Strongly acid 5.1-55
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 7.9-84
Strongly akaline 8.5-9.0
Very strongly akaine >9.1

Percent organic matter (%60OM) refers to the amount of organic matter in the top 12 inches of soil. Parts per
million of phosphorus and potassium are also included. Vaues for phosphorus and potassium less than 10
ppm and 70 ppm respectively may be limiting to vegetation growth.

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 dightly saline 2-4
Slightly sdline 4-8
Moderately sdine 8-16
Strongly saline >16

To help become more aware of how rock is distributed throughout the upper soil profile, a stoninessindex 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 alows 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

-
=

-2.0

N
-

-3.0

«
o

-4.0

I
N

-5.0

Depth in Decimeters

>51

0 20 40 60 80 100
Percent Frequency

The pellet group frequency table summarizes the quadrat frequency of wildlife and livestock droppings found
on the site. This datawas not included in reports done prior to mid-1992. For example in 1998, rabhit pellet
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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
Freguency

‘08
Rabbit 25
Elk 4
Deer 36

It was determined additional information on pellet-groups was needed. Therefore, alarger sample distributed
over alarger areais now read in conjunction with the vegetative transects. The pellet-group transect hasa
minimum of 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 trend transect. The number of recent pellet-groups for
wildlife (usualy deer and elk) and pats for cattle are recorded. That number is then converted to days use per
acre. If more precision isrequired, the transect is marked permanently 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. Tota plantsacre for Mountain big sagebrush, excluding seedlings (S) and dead (X) was 1,400 in 1985,
1,065in 1991, and 1,100 in 1998. Seedlings are excluded from the population estimate because with summer
drought, they may al die by late fall causing great fluctuations in population estimates from year to year.
Since mid-1992, alarger shrub sampleis used to better characterize the shrub populations. Therefore,
changes in density may not necessarily indicate changes in trend, especially those populations that
characteristically are clumped and/or have discontinuous distributions. Earlier smaller sample sizes could
easily either over estimate or under estimate 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 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 53% in 1985 to 63% in 1991 and to 67% by 1998.
More seedlings were encountered in 1985 and 1991, with dight 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. Thisis
determined by dividing the number of shrubsin 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. Thisis determined by dividing the number of shrubsin form classes 2
and 5 by the total number of shrubs sampled. The dead to liveratio is2:1. Thisratio is determined by
dividing the number of dead plants by the number of live plants. The average height of sagebrush (mature
plants) and crown diameter has fluctuated from 13" x 15" to 12" x 13" and finally 15" x 23". Considering al
these factors, trend for sagebrush in 1998 is dightly 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
plantsinventoried. 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
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percentage of dying plants in the decadent age class indicate there has been alarge shrub dieoff 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 Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata 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
M 85 1 4 1 - - - - - 4 - 2 - 400 13 15 6
91 - - 1 - - - - - 1 - - - 66 12 13 1
98 2 9 1 1 - - - - 12 - 1 - 260 15 23 13
D|85 1 8 3 - - - - - 11 - 1 - 800 12
91 5 3 - 2 - - - - 4 - - 6 666 10
98 14 22 - 1 - - - - 16 - 6 15 740 37
X]85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 2300 115
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 67% 24% 14% -24%
'091 19% 06% 38% + 3%
'98 56% 02% 40%
Total Plants/Acre (excluding Dead & Seedlings) '85 1400 Dec: 57%
'091 1065 63%
'08 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 line and a close-up picture of a
guadrat from each belt are used 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 .
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 vaues.
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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. Due to many changes
in management unit boundaries, trend studies have been renumbered. The previous trend study number is
found in parenthesis following the trend study number currently being used. Also included on this page are
the range type, arrangement and diagrammiatic 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 changeisindicated 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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WILDLIFE MANAGEMENT UNIT 20 (62C) - SOUTHWEST DESERT

Boundary Description

Beaver, Iron and Millard counties - Boundary begins at Highway US-50(6) and the Utah-Nevada
state line; then east along US-50(6) to Highway SR-257; then south of SR-257 to Highway SR-21;
then south on SR-21 to Highway SR-130; then south on SR-130 to Interstate 15; then south on 1-15 to
Highway SR-56; then west on SR-56 to the Lund Highway; then northwest aong this highway to the
Union Pacific railroad tracks at Lund; then south along this railway to the Utah-Nevada state line;
then north along this state line to US-50(6) and beginning point.

Management Unit Description

The West Desert-South unit covers alarge arid area along the Nevada border, athough much of thisis
cold-desert valley bottoms and is not suitable habitat for mule deer. The Wah Wah, Needle, and San
Francisco ranges provide approximately 937,449 acres of summer range for deer. However, most is lower
quality summer range consisting of mountain brush types. Thereislittle quality summer range due to the lack
of aspen on these mountains. Winter range is estimated at 251,382 acres. Summer range for elk is estimated
at only 68,239 acres with 123,046 acres of winter range. (Evans €l a. 1998). All three mountains run north
and south with their drainages flowing to the east and west. With similar steep and rugged topography, the
upper areas are quite susceptible to erosion of unprotected soils from high intensity summer storms. Gentle
rolling dopes, foothills, and benches dominate below 7,500 feet. The elevation on the unit ranges from 4,700
feet at the hardpan in Wah Wah Valley to 9,790 feet at Indian Peak.

Most of the unit is administered by the BLM (>80%). The DWR manages the 10,240 acre Indian Peak
Wildlife Management area and private interests control 5% of the deer and elk summer range and 4% and 8%
of the deer and elk winter range. By far, the most prominent land use is livestock grazing. Cattle are grazed
year-round in some areas and particularly the valley bottoms in winter. Additionally, pinyon nuts and
Christmas trees are harvested and sold commercially. Mule deer are the dominant big game species, along
with asmall but increasing herd of elk which isto be managed to achieve a population of 975 wintering
animals. Pronghorn antelope are common in the valleys, while feral horses are present and overly abundant in
localized areas north of Indian Peaks on the Needle Range.

The big game range was inventoried by Coles and Pederson (1970) in 1969. The whole areais considered
only marginal deer habitat due to the lack of good summer range. The vegetal composition of nearly al of
the area classified as deer range is typical of winter ranges throughout the state. Of the four vegetation types,
Coles and Pederson (1970) recognized juniper-pinyon (Pinus monophylla) as the most prevalent, covering
74% of the deer range. Sagebrush was second, covering 19% of the range. The browse-shrub type and
seeded areas cover respectively 4% and 3% of the range. The browse-shrub type is the most productive and
in the most demand by both livestock and deer. Despite a scarcity of forbs which makes it poor summer
range, most deer use the browse-shrub type extensively year-round. Rehabilitation projects, covering 21,882
acres of former pinyon-juniper range, have increased overal production. This has been due mostly to the
establishment of healthy stands of seeded perennial grasses. Livestock and ek populations have benefited
most from these seeded areas. Deer may a so have benefited, but to a lesser extent due to the limited success
of forb and browse establishment. The best seedings for deer have been in the Indian Peaks area where
bitterbrush is common.

Herd Unit Management Objectives

The West Desert was all considered to be one herd unit prior to 1971 when it was split into three subunits
(62A, 62B and 62C). Deer numbers and thus harvests have aways been relatively low in these units. Either
sex hunts were conducted in 20 (62C) between 1951 and 1973 with a maximum harvest of 617 deer in 1972.
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The average harvest for the buck only hunts between 1974 and 1984 was 133, with alow of 50in 1975, and a
high of 197 in 1984 (Jense et a 1985). Harvests have declined between 1991 and 1995 from 261 in 1991 to
only 55 by 1995. To get a better idea of what kind of trend is taking place on this herd unit, a regression of
deer harvest since 1950 is best to help explain the trend. Thistype of analysisindicates a continued
downward trend that is 37% lower than what took place in 1950 (Jense et a. 1991). Poor fawning and
summering areas contribute to typically low fawn production (usually well below 70 fawns/100 does) which
inhibits the rate of increase. Fawn/doe ratios were estimated at only 14 in 1986-87 and 45 in 1988-89 (Jense
et a. 1991). Thisincreased to 51 by 1991-92, but dropped to 33 fawns/100 does in 1992-93 (Evans et al.
1996). These low counts are reflective of the downward trend in deer populations for Utah’s western desert
areas.

Current population objectives for deer are to reach atarget winter population of 4,000. More recently, only
2,500 deer were estimated in the post season counts of 1996. The herd composition is to be maintained with a
post season buck to doe ratio of 15:100, with 30% of the bucks being 3 point or larger. Overall deer numbers
on this unit are significantly below recent averages and gresatly below historic highs and averages (Evans et a.
1996). Elk objectives are to achieve a population of 975 wintering animals with a minimum post season bull
to cow ratio of 16:100. At least 8 of these bullsare to be 2 %2 yearsold or older. The bull harvest objectiveis
to maintain a bull harvest of 90% to 100% mature bulls with an average age of at least 5 years.

Competition between feral horses, livestock, and big game for the herbaceous vegetation around seeps,
springs, and creeks is a problem. Because the forbs and succulent grasses typical of the summer diet of mule
deer and elk are scarce throughout the range, the limited riparian areas where they do occur are vital.
Unfortunately, livestock and feral horses also prefer these areas and use them extensively. Feral horses are
especialy detrimental because of their tendency to trample vegetation and compact soils resulting in reduced
forage production and erosion problems. Many of these riparian areas should be fenced to aleviate some of
these problems. Chaining and seeding of closed juniper-pinyon stands at higher elevations would enhance the
areafor elk and could have limited benefits for deer.

Study Site Description

Because of unit 20's (62C) limitations as big game range, it had been given alow priority and only two
permanent trend monitoring studies were established in 1985. These studies were both on DWR lands in the
Indian Peak area. Due to increasing competition with deer, elk, and wild horses, three additional trend studies
were established in 1998. These include: Mountain Home Seeding, Upper Hamblin Valley, and Wah Wah
Pass.



Trend Study 20-1-98

Study site name: _Upper Indian Peak . Range type: _Mixed Mountain Brush
Compass bearing: frequency basdline 180 degrees. .

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 &
95ft), line 2 (34ft), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the Indian Peaks state cabin travel west 0.4 milesto afork. Turn left and crossthe stream. Turn right
at the fork on the other side of the stream at 0.1 miles. Stay right at al other forks and drive 4.8 milesto a
curlleaf mahogany on the west side of the road and the witness post. It is 2.4 miles from the last fork to the
witness post. The O-foot baseline stake is 15 feet south of the mahogany. The study is marked by two to
three foot tall steel rebar.

20-1-98

20' TALL CURL-LEAF
MTN. MAHOGANY

CHOKECHERRY

MIXED MTN. BRUSH

Map Name: _Buckhorn Spring, Utah Diagrammatic Sketch

Township_29S, Range 18W , Section_ 16 UTM_4240550.888 N, 248680.399 E




DISCUSSION

Trend Study No. 20-1 (62C-1)

The Upper Indian Peak range trend study samples an area of mixed mountain brush, north east of Indian Peak.
This limited browse-shrub range type is important to the resident deer and elk herds. The site has an elevation
of 7,900 feet with a northerly aspect and slope varies from 20% to 30%. It is used year-round except when
there isdeep snow. Thereisample, athough low quality, winter range within the pinyon-juniper belt. Water
can be limiting on these dry mountains, but there are severa springs and a small perennia stream within one-
guarter mile of this site.

Deer, ek, trespass cattle, and feral horses are found in the area. Pellet group data from 1991 estimate 14 deer
and 13 elk days use/hectare. The alotment has been closed to livestock grazing since 1978. However, cattle
continue to trespass onto DWR land. Pellet group data from 1998 estimate 8 deer, 26 ek, and 4 cow days
use/acre. Most of the elk pellet groups were older, but some were recent and several elk were seen in the area
while driving to the site. Some of the deer pellet groups were also recent.

The soil variesin depth because of the rocky subsurface horizons. Effective rooting depth (see methods)
averagesjust over 15 inches. The rock fragments are loose, showing moderate downsl ope movement of rocks
and soil which causes pedestaling on the uphill side of shrubs and terracing of trails parallel to the slope.
Vegetation and litter provide excellent ground cover on some of the area.

A variety of browse species comprise the vegetative community. The most conspicuous plants are both
valuable and palatable forage species. These include: true mountain mahogany, Utah serviceberry, and
mountain big sagebrush. Other important species include: curlleaf mountain mahogany, denderbush
eriogonum, and mountain snowberry. All the browse species with the exception of mountain big sagebrush
declined in numbers between 1985 and 1991. A much larger sample was taken in 1998. The changesin
density between 1991 and 1998 are largely due to change in sample size. The larger sample size gives more
accurate population estimates for shrubs species which typically have distributions that are discontinuous
and/or clumped. Mountain big sagebrush is currently (*98) the most abundant shrub on the site. It provides
46% of the browse cover with a cover value of 16%. Utah serviceberry accounts for 24% of the browse
cover, while true mountain mahogany provides an additional 15%. Preferred browse species displayed
mostly light use in 1985, increasing to moderate and heavy use by 1991 and 1998. Vigor is generaly good
and populations appear to be stable.

The herbaceous understory is abundant and diverse. Perennial grasses provide 13% cover with 7 species
being classified. The only abundant grass is mutton bluegrass which makes up 91% of the grass cover.
Current utilization of the grasses are light. A variety of forbs were found growing in close proximity to the
shrubs, dthough there were very few in the interspaces. This could be due to soil condition, moisture
availability or providing protection from grazing animals. Many valuable forage species are present which
are very important in providing succulent summer forage. Some of the more common forbs include: Indian
paintbrush, Eaton fleabane, tapertip hawksbeard, dusty penstemon, and desert phlox. Paintbrush was heavily
utilized in 1991 and 1998.

1985 APPARENT TREND ASSESSMENT

Signsindicate some soil movement, although erosion is not a serious problem. The increasing vegetative and
litter cover will help stabilize the soil and may aso aid the establishment of forbs. Density of desirable
browse species appearsto beincreasing. Cattle grazing should be closaly regulated to ensure they do not
further damage the water sources and over utilize the vegetation in riparian areas which appear to be critical
big game habitat.



1991 TREND ASSESSMENT

The soil trend appears dightly down with no severe erosion problems occurring on the site. Vegetation and
litter cover have increased dightly, but percent bare ground has increased from 12% to 20% since 1985. The
key browse species show decreases in population densities and dight increases in decadent plants, with the
exception of sagebrush which makes up half of the preferred browse. However, there are still good numbers
of young and seedlings so the trend appears stable. Grass trend is dightly up and the forb trend isup due to a
large increase in nested frequency values.

TREND ASSESSMENT

soil - dightly down

browse - stable

herbaceous understory - improving

1998 TREND ASSESSMENT

Trend for soil appears stable. Percent bare ground declined but litter cover also declined. Some erosion is
occurring but itisminimal. Trend for the key browse species, serviceberry, mountain big sagebrush, and true
mountain mahogany is stable with changes in population densities primarily related to the much larger sample
used in 1998. These shrubs show similar use compared to 1991, vigor is generally good and percent
decadence low. Current reproduction appears adequate to maintain these populations. Trend for the
herbaceous understory is mixed. Trend for perennial grassesis stable, but sum of nested frequency of
perennial forbs has declined dramatically. Some of the difference would be due to the larger sample. The
origina 100 ft frequency baseline was placed in an area with heavier cover of herbaceous plants. The new
baseline is 400 feet long and stretches further up the hill where thereis larger bare shrub interspaces and less
forbs. The largest decline in nested frequency for forbs comes from Indian paintbrush, Eaton fleabane,
longleaf and desert phlox. With thisin mind, trend is considered stable.

TREND ASSESSMENT

0il - stable

browse - stable

herbaceous understory - stable

HERBACEOUS TRENDS --

Herd unit 20, Study no: 1

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 |'85 '91 '98| (98

e

G| Agropyron spicatum 10| .38] .23 7 17 9 .26
G|Koderiacristata 1 - 6 1 - 2 .06
G| L eucopoa kingii - - 2 - - 2 .01
G| Poafendleriana 267| 267| 265 94 97 94| 11.69
G| Poa secunda - L4 17 - 3 7 .55
G| Sitanion hystrix - - 1 - - 1 .06
G| Stipa comata - - 3 - - 1 A5
Total for Annual Grasses 0 0 0 0 0 0 0
Total for Perennial Grasses 278] 309 317 102| 117 116| 12.78




T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘091 '98 |'85 ‘091 '98| (98

e

Total for Grasses 278] 309 317 102| 117 116| 12.78
F|Achilleamillefolium 1 - 3 1 - 1 .00
F|Agoseris glauca - e -~ - - 7 .04
F|Allium spp. - | .18 - - 9 .09
F|Antennariarosea - 2 - - 1 - -
F| Androsace septentrionalis (a) - - 5 - - 3 .01
F|Arabis drummondi 4 6 2 3 3 2 .01
F|Astragalus mollissmus 33 20 18 15 12 8 14
F|Astragalus utahensis - - ! - - 4 33
F | Balsamorhiza hookeri - 1 35 - - 15 57
F|Basamorhiza sagittata 1 3 1 1 1 1 .03
F|Cadtillgjaangustifolia 02| ,113] 66 34 52 28 1.40
F | Calochortus nuttallii 1 - 5 1 - 3 .04
F|Collinsia parviflora (a) - - 12 - - 6 .05
F|Crepis acuminata 32| 661 39 17 37 20 .29
F|Cymopterus spp. e = 25 - - 11 32
F| Delphinium nuttallianum - - 2 - - 1 .00
F | Erigeron eatonii p162| 153 112 66 66 52 201
F|Erigeron pumilus 3 5 3 1 3 1 .00
F| Eriogonum racemosum 41 35 24 18 17 12 22
F| Eriogonum umbellatum 27 40 46 13 20 19 .95
F | Fritillaria atropurpurea - 1 13 - - 6 .05
F|Galium multiflorum 3 3 6 3 1 3 .18
F|Lappulaoccidentalis (a) - - 3 - - 1 .00
F | Lomatium spp. - 1 38 - - 17 A7
F | Lupinus argenteus 421 381 20 23 20 11 .92
F|Lygodesmia spinosa - 4 - - 3 - -
F|Microsteris gracilis (a) - - 3 - - 1 .00
F| Penstemon bridgesii 7 17 4 4 8 2 A5
F | Penstemon comarrhenus 21 22 20 9 10 12 124
F | Phlox austromontana p163| 197 91 61 70 31 4.61
F|Phlox longifolia 091 /86| 33 32 38 16 15
F | Senecio integerrimus - 1 15 - - 7 13
F| Streptanthus cordatus 4 2 7 2 1 3 .01
F|Unknown forb-perennial 5 - - 3 - - -
Total for Annual Forbs 0 0 23 0 0 11 0.08
Total for Perennial Forbs 681| 812 667 307 363] 302| 14.46
Total for Forbs 681| 812 690 307| 363] 313| 1454

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)
BROWSE TRENDS --



Herd unit 20, Study no: 1

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Amelanchier utahensis 30 8.40

B| Artemisiatridentata vaseyana 87 15.96

B| Cercocarpus ledifolius 4 .39

B| Cercocarpus montanus 30 5.22

B| Chrysothamnus viscidiflorus 22 91

stenophyllus
B| Cowaniamexicana 1 -
stansburiana

B| Eriogonum microthecum 30 .79

B|Opuntia erinacea 19 22

B|Pinus monophylla -
B|Purshiatridentata .68

B| Symphoricarpos oreophilus 35 1.87

B| Tetradymia canescens 5 .18

Total for Browse 267 34.66

BASIC COVER --

Herd unit 20, Study no: 1

Cover Type Nested Average Cover %

Frequency
‘08 '85 '91 '98
Vegetation 347 12.50| 14.50| 49.77
Rock 175 100 1.75] 453
Pavement 320 36.25] 22.00] 33.65
Litter 381 38.75] 42.00] 34.09
Cryptogams 17 0 0 .08
Bare Ground 211 1150 19.75] 8.10
SOIL ANALYSISDATA --
Herd Unit 20, Study # 01, Study Name: Upper Indian Peak
Effective Temp °F pH | %sand | %silt | %clay | %0M PPM P PPM K dS/m
rooting depth (inches) (depth)
15.3 36.2 7.3 62.0 211 16.9 22 9.3 112.0 A4
(15.9)




Stoniness Index

Upper Indian Peak, Study # 20 - 01

<1
o
0 11-20
©
% 21-3.0
Jo]
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c 31-40
%. 41-5.0
[a]
>5.1
(‘) 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 20, Study no: 1
Type Quadrat
Frequency
‘08
Rabbit 19
Elk 19
Deer 14
Cattle 3
BROWSE CHARACTERISTICS --
Herd unit 20, 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.
Amelanchier utahensis
S|85 2 - - - - - - - 2 - 133 2
91 - - - 1 - - 5 - 6 - 400 6
98 - - - 3 - - - - 3 - 60 3
Y|85 - - - - - - - - - - 0 0
91 2 - - - - - - - 2 - 133 2
98 12 1 - 2 - - 1 - 16 - 320 16
M85 16 - - - - - - - 16 - 1066 27 23 16
91 3 - - - - - - - 3 - 2001 33 35 3
98 9 11 3 5 - - - - 28 - 560 42 46 28
D|85 - - - - - - - - - - 0 0
91 - 1 - - - - - - 1 - 66 1
98 - 1 - - - - - 1 - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -63%
'91 17% 00% 00% +56%
'98 27% 09% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1066 Dec: 0%
'91 399 17%
'98 900 2%




AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata vaseyana
S|85 18 - - - - - - - 18 - - - 1200 18
91 1 - - - - - - - 1 - - - 66 1
98 42 - - - - - - - 42 - - - 840 42
Y|85 59 2 - - - - - - 59 - 2 - 4066 61
91 3 7 2 2 - - 1 - 13 - 2 - 1000 15
98 42 6 1 3 - - - - 52 - - - 1040 52
M 85 74 27 3 - - - - -1 104 - - - 6933 8 13 104
91 8 62 3 4 4 2 1 1| 115 1 3 - 7933 8 18 119
98| 107 92 42 3 - - 2 -l 246 - - 4920 15 23 246
D|85 1 3 1 - - - - - 5 - - - 333 5
91 10 11 12 3 3 - 1 - 26 - 1 13 2666 40
98 21 18 1 2 1 - 1 - 35 - - 9 880 44
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 240 12
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 19% 02% 01% + 2%
'091 50% 31% 11% -41%
'98 34% 13% 03%
Total Plants/Acre (excluding Dead & Seedlings) '85 11332 Dec: 3%
‘91 11599 23%
'98 6840 13%
Cercocarpus ledifolius
Y|85 1 - - - - - - - 1 - - - 66 1
91 - - - - - - - - - - - - 0 0
98 2 - - - - - - - 2 - - - 40 2
M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - 0 - - 0
98 - 2 - - - 1 - - 3 - - - 60| 76 59 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 40% 20% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 0 -
'08 100 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Cercocarpus montanus
S|85 5 - - - - - - - 5 - - 333 5
91 3 - - 2 - - - - 5 - - 333 5
98 1 - - - - - - - 1 - - 20 1
Y|85 3 - - - - - - - 3 - - 200 3
91 3 - - - - - - - 3 - - 200 3
98 4 2 - 1 - - - - 7 - - 140 7
M85 10 8 - - - - - - 18 - - 12001 30 12 18
91 1 6 6 - - - - - 13 - - 866] 31 37 13
98 3 13 9 2 - - - - 27 - - 5401 43 52 27
D|85 1 - - - - - - - 1 - - 66 1
91 - 1 - - - - - - - - - 66 1
98 1 2 - - - - - - 2 - 1 60 3
X|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 36% 00% 00% -23%
'91 41% 35% 06% -35%
'98 46% 24% 03%
Total Plants/Acre (excluding Dead & Seedlings) '85 1466 Dec: 5%
'91 1132 6%
'98 740 8%
Chrysothamnus viscidiflorus stenophyllus
S|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - 20 1
Y|85 3 - - - - - - - 3 - - 200 3
91 2 - - - - - - - 2 - - 133 2
98 4 - - - - - - - 4 - - 80 4
M85 9 - - - - - - - 9 - - 600 8 6 9
91 1 1 - - - - - - 2 - - 133 9 1 2
98 21 3 - 2 - - - - 26 - - 520 10 14 26
D|85 1 - - - - - - - 1 - - 66 1
91 1 - - - - - - - 1 - - 66 1
98 5 1 - - - - - - 6 - - 120 6
X|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -62%
'91 20% 00% 00% +54%
'98 11% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 866 Dec: 8%
'91 332 20%
'98 720 17%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Eriogonum microthecum
S|85 10 - - - - - - 10 - - - 666 10
91 11 - - - - - - 11 - - - 733 11
98 6 - - - - - - 6 - - - 120 6
Y|85 26 - - - - - - 24 - 2 - 1733 26
91 21 - 7 3 - 1 - 33 - - - 2200 33
98 3 - - - - - 3 - - - 60 3
M85 | 119 - - - - - -1 117 - 2 - 7933 6 4 119
91 4 6 1 9 - - 3 - 60 - 3 - 4200 7 7 63
98 42 - 1 2 - - - - 45 - - - 900 7 10 45
D|85 13 - - - - - - 12 - 1 - 866 13
91 9 - 1 - 1 - 7 - 1 3 733 11
98 2 - - - - - - 2 - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 03% -32%
'091 10% .93% 07% -86%
'98 00% 02% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 10532 Dec: 8%
‘91 7133 10%
'98 1000 4%
Opuntia erinacea
S|85 2 - - - - - - 2 - - - 133 2
91 3 - - - - - - 3 - - - 200 3
98 - - - - - - - - - - - 0 0
Y|85 17 - - - - - - 17 - - - 1133 17
91 6 - 2 - - 3 - 10 - 1 - 733 11
98 8 - - - - - - 8 - - - 160 8
M 85 34 - - - - - - 33 - 1 - 2266 5 8 34
91 14 - 3 - - - - 12 - 3 2 1133 4 6 17
98 10 - - - - - - 7 - 3 - 200 4 9 10
D|85 - - - - - - - - - - - 0 0
91 6 - 5 - - - - 7 - 1 3 733 11
98 4 - - - - - - 3 - - 1 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 02% -24%
'091 00% 00% 26% -83%
'98 00% 00% 18%
Total Plants/Acre (excluding Dead & Seedlings) '85 3399 Dec: 0%
‘91 2599 28%
'08 440 18%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 Ht. Cr.
Pinus monophylla
Y|85 4 - - - - - - - - 4 - - 266 4
91 1 - - - - - - - - 1 - - 66 1
98 3 - - - - - - - - 3 - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -75%
'091 00% 00% 00% - 9%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 266 Dec: -
'091 66 -
'98 60 -
Purshiatridentata
Y|85 - - - - - - - - - - - - 0 0
91 1 - - - - - - - - 1 - - 66 1
98 - - - - - - - - - - - 0 0
M 85 - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - 0 - - 0
98 2 - 1 - - - - - - 3 - - 60 11 53 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00% - 9%
'98 00% 33% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 66 -
'98 60 -
Symphoricarpos oreophilus
S|85 2 - - - - - - - - 2 - - 133 2
91 - - - - - - - - - - - - 0 0
98 2 - - 1 - - - - - 3 - - 60 3
Y|85 10 - - - - - - - - 10 - - 666 10
91 5 2 - 1 - - - - - 8 - - 533 8
98 7 - 8 - - 4 - - 19 1 - 400 20
M 85 9 - - - - - - - - 9 - - 600 10 9 9
91 - - - 1 - - 4 - - 5 - - 333 12 22 5
98 34 - - 8 2 - 7 - - 51 - - 1020 12 22 51
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -32%
'091 15% 00% 00% +39%
'98 03% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1266 Dec: -
‘91 866 -
'08 1420 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 Ht. Cr.
Tetradymia canescens
S|85 2 - - - - - - 2 - 133 2
91 1 - - - - - - 1 - 66 1
98 - - - - - - - - 0 0
Y|85 - - - - - - - - - 0 0
91 2 - - - - - - 2 - 133 2
98 - - - - - - - - - 0 0
M 85 5 - - - - - - 5 - 333 10 6 5
91 - - - - - - - - - 0 - - 0
98 3 - - - - 1 - 4 - 80| 12 13 4
D|85 3 - - - - - - 2 - 200 3
91 3 - - 1 - - - 1 - 266 4
98 1 - - - - - - 1 - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 13% -25%
'091 00% 00% 50% -75%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 533 Dec: 38%
‘91 399 67%
'98 100 20%
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Trend Study 20-2-98

Study site name: _Lower Indian Peak . Range type: _Chained, Cabled, Seeded P-J.

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (71ft), line 3
(34ft), line 4 (59ft).

LOCATION DESCRIPTION

From the Indian Peaks state cabin travel 0.4 miles west to afork, turn left. Turn left and cross the stream.
Continue 0.1 miles and turn left at the fork. Go 0.30 miles to an exclosure which is about 180 feet off the
right side of theroad. The frequency baseline starts 100 feet south (in line with the fence) of the southwest
corner of the exclosure. The O-foot baseline stake is arebar with browse tag #7076 attached.

N

20-2-98

Map Name: _Buckhorn Spring, Utah Diagrammatic Sketch

Township_29S, Range 18S, Section 24 UTM _4239423.151 N, 253743.292 E
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DISCUSSION

Trend Study No. 20-2 (62C-2)

The Lower Indian Pesk study is located on a chained and seeded section of DWR land. One hundred acres
were treated in 1959 by chaining and drilling with a mixture of grasses, forbs, and browse species. The area
is now dominated by perennial grasses with scattered sagebrush and pinyon-juniper. Theterrain is gently
sloping with a generally eastern aspect. Deer use in this open area appears light. Pellet group countsin 1991
estimate only 2 deer and 3 elk days use/acre. Pellet group data from 1998 estimate 7 deer, 16 elk and 6
trespass cow days use/acre. Rabbit sign was found in half of the pellet group plots and in 25% of the quadrats
indicating arelatively high level of use.

The soil is moderately shallow and rocky with an effective rooting depth (see methods) estimated at 14
inches. Depth is variable however, with shallow rooted black sagebrush over most of the site and the deeper
rooted mountain big sagebrush found in certain areas. Soil texture is a sandy loam with a slightly acid pH
(6.4). Many large rocks are found on the surface. Along with this and erosion pavement, rock coversalarge
proportion of the surface. Buildup of litter is limited to old pinyon-juniper slash. Some erosion does occur,
but it isinsignificant at thistime.

Key browse species include black sagebrush and mountain big sagebrush. There are a'so small numbers of
bitterbrush and green ephedra which provide some additional preferred forage. Mountain sagebrush and
black sagebrush are present in relatively low numbers. Mountain big sagebrush was found in the frequency
belts but not in the density plotsin 1985 and 1991. They were large plants which had been lightly to
moderately browsed. Black sagebrush was estimated at 1,333 plantyacre in 1985 increasing dightly to 1,533
by 1991. Usewaslight to moderate. A much larger sample was used in 1998. Density of black sagebrush
remained similar and mountain big sagebrush numbered 500 plants/acre. Currently, mountain big sagebrush
contributes 35% of the browse cover, while black sagebrush makes up 18% of the browse cover. Together
they contribute 53% of the browse cover. Both displayed light to moderate use, good vigor, and low
decadence.

Bitterbrush was not sampled in 1985 or 1991, but individuals found in the area had been heavily hedged. A
small number were picked up in the larger sample used in 1998. All displayed extremely heavy use. The
most abundant shrub on the site in 1985 was the undesirable increaser species, broom snakeweed with a
density of 3,732 plants/acre. Numbers dropped significantly by 1991 to 1,732 plants/acre. During the 1998
reading, only 180 plants/acre were estimated. Stickyleaf low rabbitbrush was encountered in small numbers
in 1991, which appears to have been misidentified as broom snakeweed in 1985.

Y oung pinyon are scattered throughout the area and may begin to have more of an influence on the
surrounding vegetation. Data from 1991 estimated 60 singleleaf pinyon pine trees/acre, 75% of which are 4
to 8 feet in height. The other 25% were over eight feet in height. There were an estimated 18 Rocky
Mountain juniper trees per acre, 29% were in the 4 to 8 foot class and 58% are over eight feet tall. No
seedling pinyon or juniper were encountered. Point quarter data from 1998 estimate 78 pinyon and 22 juniper
trees/acre. Average basal diameter is 4.2 inches for pinyon and 4.8 inches for juniper. Five percent of the
juniper trees sampled were chained over trees that were still alive. Most pinyon and juniper trees were in the
6 to 8 foot size class. Pinyon and juniper are dominant in the surrounding area, making the rehabilitated areas
very valuable to wintering big game.

Grasses provide most of the ground cover on this site and are evenly dispersed plants. The most abundant
grasses are seeded species; crested whesatgrass, intermediate wheatgrass, and smooth brome which currently
(98) account for 76% of the grass cover. Also common isthe annua cheatgrass which provides 14% of the
grass cover. The areawas heavily utilized by trespassing cattle in the past. They concentrated on the treated
sites, resulting in depressed vigor of the grasses. Some trespass grazing still occurs but at a much lower rate.
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Forbs are still scarce, and those found are not especially valuable species. The nine species encountered in
1998 produced just over %2 of 1% cover. The only common species was desert phlox.

1985 APPARENT TREND ASSESSMENT

The vegetative and soil trends were both effected by the pinyon-juniper rehabilitation work. Soil erosion is
continuing at aslow rate. The lack of litter and vegetative cover on much of the area perpetuates this erosion.
Vegetative trend may be up for awhile on grasses and sagebrush. Christmas tree sales and firewood cutting
should be encouraged to reduce the encroachment of pinyon and juniper and prolong the longevity of the
seeding. Closer regulation of cattle grazing is also important.

1991 TREND ASSESSMENT

The soil trend is dightly down. Erosion from high intensity summer thunder storms was noticeable, but
doesn't appear to be amajor problem. Basal vegetative cover dropped by over 50% and bare ground
increased by 28%. The browsetrend is stable. Density has increased dightly for black sagebrush and there
are reduced numbers of broom snakeweed. Useis heavier on the black sagebrush however, and reproduction
ispoor. Pinyon and juniper trees number approximately 78 trees per acre, most of which are in the 4 to 8 foot
height class. None were classified as seedlings. Follow up treatment on these trees should be considered to
encourage increases in the browse and herbaceous vegetation. The grass trend is stable with similar sum of
nested frequency values between readings. Forbs are not numerous enough to be of importance on this site.

TREND ASSESSMENT

soil - dightly down

browse - stable

herbaceous understory - stable

1998 TREND ASSESSMENT

Trend for soil isstable. There is some dight improvements in protective ground cover values, athough not
enough to warrant an upward trend. Trend for the key browse, mountain big sagebrush and black sagebrush,
appears stable. The dight declinein density for black sagebrush appears to be caused by the larger sample
used in 1998. Utilization is dightly lighter, vigor good, and decadence low at only 5%. Density of the
increaser/invader broom snakeweed continues to decline with only 180 plants/acre currently estimated. Trend
for the herbaceous understory is down dightly due to a decline in the sum of nested frequency of perennia
grasses. Nested frequency of intermediate wheatgrass and smooth brome have declined significantly. Forbs
occur at smilar low frequencies.

TREND ASSESSMENT

soil - stable

browse - stable

herbaceous understory - down dightly
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HERBACEOUS TRENDS --
Herd unit 20, Study no: 2

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 '85 '91 '98 (98

e

G| Agropyron cristatum 256| 241 230 88 91 81| 12.79
G| Agropyron dasystachyum 16 2 1 5 1 1 .00
G| Agropyron intermedium 32| 86| 28 13 32 12 1.25
G| Aristida purpurea A8 37 a 10 15 3 .06
G|Boutdlouagracilis <1 19 ol - 10 1 .00
G| Bromusinermis 25 19 46 10 9 16 1.26
G| Bromus tectorum (@) - -l 184 - - 70 2.86
G| Elymus junceus W87 .18 9 36 9 4 .05
G| Poa bulbosa - 1 23 - - 8 .29
G| Poafendleriana - - 7 - - 3 21
G| Poa secunda - 1 20 - - 7 .25
G| Sitanion hystrix 19 6 11 7 2 5 72
G| Stipa comata - - 3 - - 2 .04
Total for Annual Grasses 0 o 184 0 0 70 2.86
Total for Perennial Grasses 453| 428 386| 169| 169| 143| 16.96
Total for Grasses 453| 428| 570 169| 169 213| 19.83
F|Astragalus cibarius 2 3 - 1 1 - -
F|Cymopterus spp. - - 2 - - 1 .00
F|Draba spp. (a) - - 36 - - 16 A3
F|Erigeron pumilus b3 - 3 5 - 1 .03
F|Giliaspp. () - - 19 - - 10 .05
F|Lappulaoccidentalis (a) - - 1 - - 1 .00
F|Leucelene ericoides 1 15 22 - 7 1 .00
F| Penstemon pal mei - 3 - - 1 - -
F | Phlox austromontana 4 7 10 3 4 6 37
F | Senecio multilobatus - - - - 1 .00
F | Sphaeral cea coccinea 3 - 2 - 2 .01
F|Unknown forb-perennial 2 1 - 2 1 - -
Total for Annual Forbs 0 0 56 0 0 27 0.18
Total for Perennial Forbs 19 29 20 13 14 12 0.42
Total for Forbs 19 29 76 13 14 39 0.60

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)
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BROWSE TRENDS --
Herd unit 20, Study no: 2

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Artemisianova 30 1.95

B| Artemisiatridentata vaseyana 21 3.90

B| Chrysothamnus parryi howardi A5

B| Chrysothamnus viscidiflorus .38

viscidiflorus

B| Echinocereus spp. 1 -
B|Ephedraviridis 2 A5
B|Gutierrezia sarothrae 7 .03

B|Juniperus osteosperma 4 3.90

B|Opuntia spp. 1 -
B|Opuntiawhipplei 1 .00

B|Pinus monophylla 0 .00
B|Purshiatridentata 2 .53

B| Sclerocactus 1 .03

Total for Browse 76 11.03
CANOPY COVER --

Herd unit 20, Study no: 2

Species Percent Cover

(98

Juniperus osteosperma 3
BASIC COVER --
Herd unit 20, Study no: 2

Cover Type Nested Average Cover %

Frequency
‘08 '85 '91 '98
Vegetation 329 8.75| 4.00] 34.35
Rock 210 14.25| 22.00| 13.17
Pavement 252 23.25| 16.25| 10.75
Litter 387 36.00] 32.50| 37.12
Cryptogams 65 0 251 1.24
Bare Ground 275 17.75| 25.00] 21.53
SOIL ANALYSISDATA --
Herd Unit 20, Study # 02, Study Name: L ower Indian Peak
Effective Temp °F pH | %sand %silt %clay | %0M PPM P PPM K dS/m
rooting depth (inches) (depth)
13.9 42.0 6.4 64.0 17.4 18.6 21 12.7 99.2 6
(15.7)
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Stoniness Index

Lower Indian Peak, Study # 20 - 02

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 31-40
-%_ 41-5.0
[}
[a]
>5.1
I I I
0 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 20, Study no: 2
Type Quadrat
Frequency
‘08
Rabbit 25
Elk
Deer

BROWSE CHARACTERISTICS --
Herd unit 20, Study no: 2

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Artemisianova
S|85 2 - - - - - - - - 2 - - - 133 2
91 - - - - - - - - - - - - - 0 0
98 11 - - - - - - - - 11 - - - 220 11
Y|85 9 - - - - - - - - 9 - - - 600 9
91 2 3 1 - 1 - 2 - - 9 - - - 600 9
98 14 - - - - - - - - 14 - - - 280 14
M 85 8 3 - - - - - - - 11 - - - 733 11 13 11
91 5 6 2 1 - - - - - 14 - - - 933 9 16 14
98 35 13 1 - - - - - 49 - - - 980 9 22 49
D|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 3 - - - - - - - - 3 - - - 60 3
X]85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 15% 00% 00% +13%
'091 43% 13% 00% -14%
'98 20% 02% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1333 Dec: 0%
‘91 1533 0%
'08 1320 5%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 Ht. Cr.
Artemisiatridentata vaseyana
S|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 2 - - - - - - 2 - 40 2
Y|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 1 - - - - - - 1 - 20 1
M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 13 4 1 - - - - 18 - 360 21 34 8
D|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 5 - - 1 - - - 5 - 120 6
X]85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 16% 04% 04%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: 0%
‘91 0 0%
'98 500 24%
Chrysothamnus parryi howardi
M 85 1 - - - - - - 1 - 66 8 9 1
91 - 1 - - - - - 1 - 66| 20 22 1
98 1 2 - - - - - 3 - 60 19 23 3
D|85 3 - - - - - - 3 - 200 3
91 2 - - 1 - - - - - 200 3
98 2 - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 25% 00% 75% -62%
'98 40% 00% 40%
Total Plants/Acre (excluding Dead & Seedlings) '85 266 Dec: 75%
'091 266 75%
'98 100 40%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Chrysothamnus viscidiflorus viscidiflorus

Y|85 - - - - - - - - - 0 0
91 - - - - - - - 1 - 66 1
98 - - - - - - - - - 0 0

M 85 - - - - - - - - - 0 - - 0
91 - 1 - - - - - 1 - 66 7 22 1
98 2 - - - - - - 2 - 40 13 23 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%
‘091 50% 50% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 132 -
'98 40 -

Echinocereus spp.

M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 1 - - - - - - 1 - 20 4 12 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 20 -

Ephedraviridis

Y|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 1 - - - - - - - - 20 1

M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 - - - - - - - 1 - 201 27 39 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 50% 00% 50%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'08 40 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Gutierrezia sarothrae
S|85 34 - - - - - - - 34 - 2266 34
91 43 - - 1 - - 2 - 46 - 3066 46
98 2 - - - - - - - 2 - 40 2
Y|85 19 - - - - - - - 19 - 1266 19
91 21 - - - - - - - 21 - 1400 21
98 - - - - - - - - - - 0 0
M 85 30 1 - - - - - - 31 - 2066 6 7 31
91 4 - - - - - - - 4 - 266 5 6 4
98 5 - - - - - - - 5 - 100 5 7 5
D|85 4 2 - - - - - - 6 - 400 6
91 1 - - - - - - - 1 - 66 1
98 4 - - - - - - - - - 80 4
X]85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 05% 00% 00% -54%
'091 00% 00% 00% -90%
'98 00% 00% 44%
Total Plants/Acre (excluding Dead & Seedlings) '85 3732 Dec: 11%
'091 1732 4%
'98 180 44%
Juniperus osteosperma
M 85 - - - 1 - - - - 1 - 66| 69 83 1
91 - - - 1 - - - - 1 - 66 138 91 1
98 2 - - 1 - - 1 - 4 - 80 - - 4
X]85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 00% 00% 00% +18%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'08 80 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Opuntia spp.

M 85 1 - - - - - - - - 1 - - - 66 2 4 1
91 - - - - - - - - - - - - - 0 - 0
98 1 - - - - - - - - 1 - - - 20 - - 1

D|85 - - - - - - - - - - - - - 0 0
91 1 - - - - - - - - 1 - - - 66 1
98 - - - - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% + 0%
'091 00% 00% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: 0%
'91 66 100%
'98 20 0%

Opuntiawhipplei

M 85 - - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - - 0 - - 0
98 1 - - - - - - - - 1 - - - 20 4 11 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 20 -

Pinus monophylla

Y|85 1 - - - - - - - - 1 - - - 66 1
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

'091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 0 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Purshia tridentata
M 85 - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - 0 - - 0
98 - - - - - 1 - - 1 - 20l 21 60 1
D|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - 1 - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 100% 50%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: 0%
'91 0 0%
'98 40 50%
Sclerocactus
M 85 - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - 0 - - 0
98 1 - - - - - - - 1 - 20 2 3 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 20 -
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Trend Study 20-3-98

Study site name: _Mountain Home Seeding . Range type: _Burn

Compass bearing: frequency baseline 180 M degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11ft), line 2 (34ft), line 3 (59ft),
line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From the Indian Peaks cabin drive to the main Pine Valey Road. Turn left (north) and drive about 2 milesto
afork which islabeled with a sign saying “Hamblin Valley Road 15 miles.” Drive west on this road avoiding
side roads about 12 milesto afour-way intersection. The sign reads “Lopers Spring 6.0 miles’ to the north.
Turn right (north) and drive 6.0 miles to a witness post on the right side of the road. (Y ou will pass another 4
way intersection at about 3.7 miles.) The O-foot stake is 170 paces from the witness post at 113° magnetic.
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Map Name:_Lopers Spring , Utah Diagrammatic Sketch
Township 27S , Range 19W , Section 25 UTM _4257365.708 N, 244882.593 E
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DISCUSSION

Trend Study No. 20-3

The Mountain Home Seeding is a new trend study established in 1998 on a burned and chained pinyon-
juniper area. It has awest, northwest aspect with a gentle dope which varies from 3% to 7%. Elevationis
about 7,400 feet. Thistreatment areais used heavily by wild horses and moderately by elk. The siteis
available most of the year. Escape and thermal cover are available at the edge of the treatment about 200 feet
east of the study site baseline. Pellet group data from the site estimate 55 horse, 27 elk, and 7 deer days
use/acre. Some of the elk sign was recent with the study site being read on June 9", 1998.

Soil at the site is moderately shallow with an effective rooting depth (see methods) of just over 12 inches.

Soil texture is a sandy loam with adightly acid pH (6.3). Rock and gravel sized pavement is common on the
surface and throughout the profile. There is some localized soil movement occurring on the site, although it
does not appear to be a problem at thistime.

A few mountain big sagebrush and resprouting rabbitbrush were encountered, with most shrubs being
eliminated by the fire. None of the shrubs appeared to be utilized. Dead pinyon and juniper stumps
numbered approximately 80/acre.

The site isdominated by seeded grasses, primarily crested wheatgrass, which provides 84% of the grass
cover. Smooth brome and intermediate wheatgrass are aso fairly common. All grasses combined produce
30% cover. Forbs arefairly diverse, but not abundant with 12 species producing less than 1% cover. The
most common forb is the seeded afafa which provides 35% of the forb cover. Thisforb appeared to be
heavily utilized.

1998 APPARENT TREND ASSESSMENT

The soil appears to have been stabilized by the treatment. Herbaceous cover is abundant and well dispersed.
There are few shrubs on the site. Establishment of a significant shrub population will take many yearsin the
thick herbaceous cover unlessthey are inter-seeded. Seeded perennial grasses are well established and should
remain so as long as the site is not severely overgrazed. However, the composition is poor with crested
whesatgrass dominating the site. Forbs are also limited.

HERBACEOUS TRENDS --

Herd unit 20, Study no: 3

T| Species Nested Quadrat Average
y Frequency Frequency Cover %
p '98 '98 '98

e

G| Agropyron cristatum 352 97 25.30
G| Agropyron intermedium 34 13 .90

G| Aristida purpurea 5 1 A5
G|Bromus inermis 115 48 3.25
G| Bromus tectorum (@) 84 27 .65

G| Sitanion hystrix 3 2 .03
Total for Annual Grasses 84 27 0.64
Total for Perennial Grasses 509 161 29.64
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T| Species Nested Quadrat Average
y Frequency Frequency Cover %
p '08 '08 '08
e

Total for Grasses 593 188 30.29
F|Astragalus spp. 1 1 .00
F|Collinsia parviflora (a) 11 6 .03
F|Cymopterus spp. 34 13 A1
F|Descurainia pinnata (a) 2 1 .03
F|Giliaspp. () 25 12 .08
F|Lappulaoccidentalis (a) 2 .01
F|Lupinus argenteus 1 .00
F|Lygodesmia spinosa 1 .03
F|Medicago sativa 6 22
F|Microsteris gracilis (a) 24 11 .05
F|Phlox longifolia 1 .00
F| Sphaeralcea coccinea .03
Total for Annual Forbs 67 32 0.21
Total for Perennial Forbs 49 24 0.41
Total for Forbs 116 56 0.62
BROWSE TRENDS --
Herd unit 20, Study no: 3

T| Species Strip Average

y Frequency Cover %

p '08 '08

e

B| Artemisiatridentata vaseyana 0 -

B| Chrysothamnus parryi howardi 0 .38

B|Juniperus osteosperma 0 -

B|Pinus monophylla 0 -

Total for Browse 0 0.38
BASIC COVER --
Herd unit 20, Study no: 3

Cover Type Nested Average

Frequency | Cover %
'08 '08

Vegetation 409 35.65

Rock 301 13.67

Pavement 417 2351

Litter 493 42.54

Cryptogams 10 .04

Bare Ground 353 15.58
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SOIL ANALYSISDATA --

Herd Unit 20, Study # 03, Study Name: Mountain Home Reseed

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
12.2 37.0 6.3 70.0 15.1 14.9 21 215 163.2 6
(13.9)
Stoniness Index
Mountain Home Reseed, Study # 20 - 03
<1
o
0 11-20
©
% 21-3.0
Jo]
[a]
c 31-40
-%_ 41-5.0
[}
[a]
>5.1
(‘) 2‘0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 20, Study no: 3
Type Quadrat
Frequency
'98
Rabbit 5
Horse 30
Elk 27
Deer 14
BROWSE CHARACTERISTICS --
Herd unit 20, Study no: 3
AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Artemisia tridentata vaseyana
Mog| - - - - - - - - | - - - | o 3 4] o
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -
Chrysothamnus parryi howardi
Mog| - - - - - - - - | - - . | o 3 4] o
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

E 1 2 3 4 9 1 2 3 4 Ht. Cr.

Juniperus osteosperma

Xee] - - - - T - - T4

% Plants Showing Moderate Use Poor Vigor %Change
'98 00% 00%

Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec:

Pinus monophylla

Xee] - - - - T - - T4

% Plants Showing Moderate Use Poor Vigor %Change
'98 00% 00%

Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec:
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Trend Study 20-5-98

Study site name: _Upper Hamblin Valley Range type: _Mountain Brush

Compass bearing: frequency basdline 320 M degrees. Line 2 335 °M, line 3 340°M, line 4-5 356°M.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 &
95ft), line 2 (34ft), line 3 (59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the Indian Peaks cabin go north and west over the Pine Valey Pass Road to Hamblin Valley Road. This
intersection has a cattle corral and trailer to the west. From this intersection drive north 17.8 miles to another
intersection. Turn right and drive 4.1 milesto aroad on the left. Turn left and drive up the road along the
ridge 2.5 milesto where the road ends. The site is on the ridge across the gully to the northeast. The witness
post is by the O-foot stake and can be seen across the wash from the end of the road.

-\ =+ Witness post

e Dy

Road along ridge ) o~

Map Name:_Mountain Home Pass , Utah Diagrammatic Sketch

Township_26S , Range 19W , Section 29 UTM_4266736.217 N, 239163.960 E
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DISCUSSION

Trend Study No. 20-5

The *Upper Hamblin Valley” trend study is a new site which samples important winter range in the upper
Hamblin Valley. It samples anarrow ridge with a southwest facing slope (22%) and an elevation of
approximately 7,600 feet. The area supports a singleleaf pinyon pine and Utah juniper overstory with an
understory of highly preferred curlleaf mountain mahogany. The siteis used heavily by elk and wild horses.
Sign of horsesis evident all over the areaincluding several stud piles along the road to the site. A mare with
a colt was seen during study site establishment on June 9th. Pellet group data estimate approximately 21 ek,
9 deer, and 7 horse days/acre. Elk sign appeared fairly recent, while most horse sign appeared to be afew
months old. Horses have obviously been heavily utilizing the area, however our pellet group transect does not
appear to accurately estimate their impact.

Soil on the siteis shallow and very rocky on the surface and within the profile. Effective rooting depth (see
methods) is estimated at 13 inches. Soil textureis aloam with aneutral pH (7.0). Phosphorus appears to be
limiting at just 4.5 ppm when 10 ppm is considered to be a minimal vaue for normal plant development.
Thereis evidence of soil movement in the open spaces between trees and shrubs, and soil pedestaling is also
evident. The wash near the site shows signs of recent activity. Vegetative cover on the site comes amost
entirely from trees and shrubs. Herbaceous vegetation, which is more effective at protecting soil, is depleted.

The site supports a variety of browse species. Preferred forage speciesinclude: curlleaf mountain mahogany,
black sagebrush, green ephedra, and snowberry. Mahogany accounts for 45% of the browse cover with a
population of 420 plants/acre. Average mature plants are nearly 4 feet in height with a crown diameter of
nearly 5 feet. They exhibit some characteristics of littleleaf mountain mahogany (Cercocar pus intricatus) due
to their characteristically narrow leaf forms. They are most likely hybrid forms between curlleaf and littleleaf
mahogany which occurs often in thisarea. Utilization is heavy, with 90% of the plants displaying heavy use.
Sixty-seven percent of the mature curlleaf were classified as largely unavailable due to hedging. Even with
this high level of use, the population has afairly well balanced age structure which displays good vigor and
low percent decadence at 14%.

Black sagebrush is the most abundant shrub on the site with an estimated population of 700, relatively small
statured plants/acre. Useis mostly light. Green ephedra occurs in limited numbers. Use of thisshrub is
moderate to heavy. Most of the ephedra seen along the road to the site had been heavily hedged by what
appeared to be mostly wild horses. A small population of snowberry on the site shows moderate use with
heavy use reported on someindividuas. The preferred species contribute 62% of the total browse cover.

An overstory of mostly singleleaf pinyon pine trees provides 33% of the browse cover. Point quarter data
estimate 82 pinyon and 13 juniper trees/acre. Average basal diameter is 7 inches for pinyon and 10 inches for
juniper. Overhead canopy cover is variable, but averages 10% over the study site. As canopy cover for
pinyon-juniper communities reaches 10%, this usually will depress the production of the understory by as
much as 40%.

The herbaceous understory is deficient and composed mostly of low value species. Of the four perennia
grasses found on the site, only bluebunch whestgrass is relatively abundant. However, al grasses combined
produce just over 2% total cover. Forbs are diverse with 16 species encountered. The only common species
are the low value rock goldenrod, heath aster, and an annual draba
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1998 APPARENT TREND ASSESSMENT

Soil condition is poor. Sheet erosion appears to be occurring in the bare shrub and tree interspaces. Rock and
pavement cover are high and provide 56% cover. Thiswould indicate moderate soil lossin previous years.
Herbaceous vegetation and litter cover are poor, leaving the soil poorly protected. Trend will not improve
until more herbaceous vegetation becomes established on the site. Trend for browse appears stable.
Utilization is extremely high, yet not unusua for curlleaf mountain mahogany. Even so, the population
displays good vigor, low decadency, and a balanced age structure. Continued heavy use could eventualy
have a negative impact however. Other preferred shrubs, green ephedra and snowberry, also appear stable.
The herbaceous understory is depleted and composition is dominated by mostly poor value forbs. The trend
will not improve in the future unless more preferred perennial grasses and forbs become established.

HERBACEOUS TRENDS --

Herd unit 20, Study no: 5

T| Species Nested Quadrat Average
y Frequency Frequency Cover %
p '98 '98 '98
e

G| Agropyron spicatum 87 39 1.29
G| Bromus tectorum (@) 17 7 .06
G| Oryzopsis hymenoides 10 7 .06
G| Poa secunda 58 23 .78
G| Sitanion hystrix 4 2 .06
Total for Annual Grasses 17 7 0.06
Total for Perennial Grasses 159 71 2.20
Total for Grasses 176 78 2.25
F|Arabis spp. 2 2 .01
F|Arenaria spp. 31 13 19
F|Cryptantha spp. 30 12 45
F|Cymopterus spp. 10 3 .07
F| Delphinium nuttallianum 1 1 .00
F|Descurainia pinnata (a) 3 1 .00
F|Draba spp. (a) 193 60 147
F| Epilobium paniculatum (@) 3 2 .01
F|Erigeron eatonii 12 6 .08
F|Giliaspp. () 10 6 .03
F|Leucelene ericoides 69 28 .68
F|Lomatium spp. 31 13 22
F| Oenothera spp. 5 3 16
F|Petradoria pumila 150 57 4.73
F|Physaria chambersii 11 5 .07
F | Senecio multilobatus 3 1 .00
Total for Annual Forbs 209 69 151
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T| Species Nested Quadrat Average
y Frequency Frequency Cover %
p '98 '98 '98
e
Total for Perennial Forbs 350 141 6.63
Total for Forbs 559 210 8.15
BROWSE TRENDS --
Herd unit 20, Study no: 5
T| Species Strip Average
y Frequency Cover %
p (98 '98
e
B|Artemisianova 18 .76
B| Cercocarpus ledifolius 18 7.16
B|Ephedraviridis 1.08
B|Gutierrezia sarothrae .03
B|Pinus monophylla 5.34
B| Sclerocactus .00
B| Symphoricarpos oreophilus 10 1.62
Total for Browse 64 16.05
CANOPY COVER --
Herd unit 20, Study no: 5
Species Percent
Cover
'98
Pinus monophylla 10
BASIC COVER --
Herd unit 20, Study no: 5
Cover Type Nested Average
Frequency | Cover %
'98 '98
Vegetation 348 24.20
Rock 402 27.03
Pavement 420 28.82
Litter 430 30.17
Cryptogams 98 111
Bare Ground 315 14.01
SOIL ANALYSISDATA --
Herd Unit 20, Study # 05, Study Name: Upper Hamblin VValley
Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
13.0 344 7.0 44.0 35.4 20.6 35 45 64.0 8
(15.5)
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Stoniness Index

Upper Hamblin Valley, Study # 20 - 05
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5 z‘o 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 20, Study no: 5
Type Quadrat
Frequency
'98
Rabbit 2
Horse 3
Elk 8
Deer 2

BROWSE CHARACTERISTICS --
Herd unit 20, Study no: 5

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Artemisianova
S|98 1 - - - - - - - - - 20
Y98 4 1 - - - - - - - - 100
M98 25 - - - - - - - 25 - - 500 9 19 25
D|98 5 - - - - - - - 4 - - 100
X]98 - - - - - - - - - - - 60
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'98 03% 00% 03%
Total Plants/Acre (excluding Dead & Seedlings) '98 700 Dec: 14%
Cercocarpus ledifolius
S|98 - - - - - - - 1 - - 20
Y98 1 1 - - - - - - - - 40
M98 - - 2 - - 1 - 3 16 - - 320 41 58 16
D|98 - - 2 - - 1 - - 2 - - 60
X|98 - - - - - - - - - - - 60
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'98 05% 90% 05%
Total Plants/Acre (excluding Dead & Seedlings) '98 420 Dec: 14%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Ephedraviridis
Y|98 - - - 1 - - - - - 1 - - - 20 1
M98 1 2 1 - - - - - - 4 - - - 80| 28 43
D|98 - - 1 2 - - - - - 3 - - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 25% 25% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 160 Dec: 38%
Gutierrezia sarothrae
Mog| 5 - - - - - - . 5 - - | ‘100 4 & 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 100 Dec: -
Pinus monophylla
S|98 4 - - 1 - - - - - 5 - - - 100
Y|98 2 - - - - - - - - 2 - - - 40
M98 1 - - - - - 3 - - 4 - - - 80 - -
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 120 Dec: -
Sclerocactus
S|98 1 - - - - - - - - 1 - - - 20
M98 2 - - - - - - - - 2 - - - 40 2 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 40 Dec: -
Symphoricarpos oreophilus
Y|98 3 - - - - - - - - 3 - - - 60 3
M98 5 4 1 - - - - - - 10 - - - 2000 23 34 10
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 31% 08% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 260 Dec: -
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Trend Study 20-6-98

Study site name: _Wah Wah Pass . Rangetype: _Curlleaf Mtn Mahogany

Compass bearing: frequency baseline 184 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11ft), line 2 (34ft), line 3 (59ft),
line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From the Indian Peaks cabin turnoff from the Pine Valley Road, go north 3.5 milesthruan “S’ turnin the
road and crossing agully to afork. Turn right and travel east 1.45 milesto a cattle guard. Continue about 7.1
miles up the canyon to the pass. Turn right before a fence and another cattle guard on atwin track. Travel
south about 1.8 milesto a saddle and a witness post on the right side of the road. From the post the O-foot
stake is 20 paces at a bearing of 261 degrees magnetic.

"\ Fence and
- cattle guard

—_ Saddie\:"

Pass

Map Name:_Lamerdorf Peak , Utah Diagrammatic Sketch

Township_29S, Range 19W , Section 2 UTM _4244243.384 N, 272488.273 E
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DISCUSSION

Trend Study No. 20-6

The Wah Wah Pass trend study was established in 1998 to monitor wildlife use on the Wah Wah Mountains.
There were no trend studies previoudy established on these mountains because of low deer numbers, The
study site was placed on the only area here significant deer use could be found. It samples a saddle which
supports a curlleaf mountain mahogany type with a sagebrush and snowberry understory. Slopeisagentle
5% to 10%. Aspect is northeast at an elevation of approximately 8,600 feet. The areais used by cattle, wild
horses, and deer. Cattle were observed on the site during establishment of the study on June 18, 1998. They
were using many of the taller curlleaf mahogany for shade. Three wild horses were also seen near the site.
Pellet group transect data estimate 18 cow, 11 deer and 5 horse days use/acre. Most of the cow and horse use
is concentrated near the beginning of the baseline which borders an open meadow area. Deer use was more
prevalent further down the basdline, where mahogany density is higher. Cattle have already heavily utilized
the available grasses on the site. The areais considered high elevation winter range for deer, which islikely
used year round with mild westher conditions.

Soil on the sSiteis moderately deep with an effective rooting depth (see methods) of just over 15 inches.
Textureis aclay loam with aneutral pH (6.8). Soil parent material islimestone. Phosphorus appears to be
limiting to plant development with just 2.6 ppm, when 10 ppm is considered a minimal value for normal plant
development. The soil isfairly rocky with pavement and rock concentrated on the surface in open
interspaces. However, vegetation and litter cover are abundant and erosion does not currently appear to be a
problem.

The site supports a variety of browse species, but the most prominent is curlleaf mountain mahogany which
provides 52% of the browse cover. Its population density is estimated at 1,440 plants/acre. Thirty percent of
the mature plants are tree-like growth forms which are unavailable to browsing due to height. Overhead
canopy cover of mahogany is variable but averages 51% over the whole site. Available mahogany display
moderate to heavy use. The stand is healthy with good vigor, low decadence, and exceptionally good
reproduction. Open areas between trees support mountain big sagebrush. Density is estimated at 2,180
plants/acre. These plants appear unutilized. Thereis also agood population of mountain snowberry under the
mahogany. Density is estimated at 5,000 plants/acre. They appear lightly utilized with afew individual

plants displaying moderate use. Vigor is good and percent decadence low at only 6%.

Singleleaf pinyon pine and white fir are found on the site in small numbers. Point quarter data estimate 22
pinyon and 11 white fir trees/acre. Average basal diameter is 5 inches for pinyon and 6 inches for white fir.

The herbaceous understory is depleted. Only 3 grasses were encountered on the site and they produce only
2% tota cover. Forbs are diverse with 25 species being sampled. There are severa preferred species present,
but no single species produces more than 1% cover and all forbs combined produce only just over 6% cover.
The most common forbs include: pale agoseris, thistle, lousewort, and twinpod.

1998 APPARENT TREND ASSESSMENT

Trend for soil appears stable due to the abundant vegetation and litter cover, combined with the gentle terrain.
The key browse species, curlleaf mountain mahogany, appear to be sowly increasing with many of the
mature plants becoming unavailable to browsing due to height. Seedlings are abundant and young plants
comprise 36% of the population. The herbaceous understory is poor. Grasses are lacking. Forbs are diverse
with several preferred species present. Abundance could be better however, as 25 forb species produce only
about 6% total cover. Herbaceous production may be somewhat suppressed by the overstory of mahogany
(51% canopy cover), although it appears that grazing animals currently have a greater negative impact.
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HERBACEOUS TRENDS --
Herd unit 20, Study no: 6

T| Species Nested Quadrat Average
y Frequency Frequency Cover %
p '98 '98 '98
e

G| Agropyron spicatum .03
G| Oryzopsis hymenoides .01
G| Poafendleriana 65 24 2.16
Total for Annual Grasses 0 0 0
Total for Perennial Grasses 75 28 221
Total for Grasses 75 28 221
F|Agoseris glauca 37 12 73
F|Basamorhiza hookeri .60
F|Basamorhiza sagittata A5
F|Caochortus nuttallii 11 .05
F| Chaenactis douglasii 9 21
F|Cirsium spp. 43 17 .70
F|Cryptantha spp. .03
F|Cymopterus spp. .00
F|Erigeron eatonii 1 .00
F|Erigeron spp. 30 11 40
F| Eriogonum spp. 1 A5
F|1pomopsis aggregata 3 .04
F|Lappulaoccidentalis (a) 14 5 .08
FILinum lewisii 9 4 23
F|Lupinus argenteus 18 9 43
F|Machaeranthera canescens 1 .03
F|Mertensia arizonicaleonardi 1 A5
F|Medicago sativa 1 .38
F|Pedicularis centranthera 21 9 .70
F| Penstemon comarrhenus 13 6 .28
F| Penstemon pachyphyllus 13 6 10
F|Petradoria pumila 14 5 37
F|Physaria chambersii 19 10 .58
F| Senecio multilobatus .06
F| Taraxacum officinale .03
Total for Annual Forbs 14 5 0.07
Total for Perennial Forbs 282 119 6.47
Total for Forbs 296 124 6.55
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BROWSE TRENDS --
Herd unit 20, Study no: 6

T| Species Strip Average
y Frequency Cover %
p '98 '98
e
B| Abies concolor - 15
B|Artemisianova - .38
B|Artemisiatridentata vaseyana 40 6.02
B| Cercocarpus ledifolius 39 27.11
B| Chrysothamnus viscidiflorus 22 1.19
viscidiflorus
B|Gutierrezia sarothrae 0 -
B|Juniperus osteosperma - .38
B|Mahoniarepens 18 2.09
B|Opuntia spp. -
B|Pinus monophylla .00
B|Ribes cereum cereum .63
B| Symphoricarpos oreophilus 54 14.33
Total for Browse 176 52.30
CANOPY COVER --
Herd unit 20, Study no: 6
Species Percent
Cover
'98
Abies concolor 2
Cercocarpus ledifolius 51
Pinus monophylla 3
BASIC COVER --
Herd unit 20, Study no: 6
Cover Type Nested Average
Frequency | Cover %
'98 '98
Vegetation 310 49.24
Rock 142 7.25
Pavement 168 8.96
Litter 494 74.97
Cryptogams 1 .00
Bare Ground 154 7.97

SOIL ANALYSISDATA --

Herd Unit 20, Study # 06, Study Name: Wah Wah Pass

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
15.2 35.8 6.8 29.6 34.8 35.6 49 26 195.2 7
(16.6)
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Stoniness Index

Wah Wah Pass, Study # 20 - 06
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PELLET GROUP FREQUENCY --
Herd unit 20, Study no: 6
Type Quadrat
Frequency
'98
Rabbit 9
Horse 2
Deer 9
Cattle 8
BROWSE CHARACTERISTICS --
Herd unit 20, 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 8 9 1 3 4 Ht. Cr.
Artemisia tridentata vaseyana
S|98 7 - - 4 - - - - - 11 - - 220 11
Y[98 15 - - 2 - - 2 - - 19 - - 380 19
M98 56 - - 6 - - - - - 62 - - 1240 11 20 62
D|98 25 - - 3 - - - - - 17 - 1 560 28
X198 - - - - - - - - - - - - 180 9
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'98 00% 00% 10%
Total Plants/Acre (excluding Dead & Seedlings) '98 2180 Dec: 26%
Cercocarpus ledifolius
S|98 | 195 - - - - - - -| 198 - - 3960 198
Y[98 6 15 1 1 1 - - - 26 - - 520 26
M98 24 1 - 1 - - 13 - 44 - - 880 68 102 44
D|98 1 - - - - - - - 1 - 1 40 2
X198 - - - - - - - - - - - - 100
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'98 32% 04% 01%
Total Plants/Acre (excluding Dead & Seedlings) '98 1440 Dec: 3%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus viscidiflorus
S|98 1 - - - - - - - - - 20
Y|98 4 - - 1 - - - - - - 100
M98 33 - - 2 - - - - 35 - - 700 6 10 35
D|98 3 - - - - - - - 1 - 2 60
X]98 - - - - - - - - 1 - - 20
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 05%
Total Plants/Acre (excluding Dead & Seedlings) '98 860 Dec: 7%
Gutierrezia sarothrae
Mos| - - - - - - 1 - - | of 9 14 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -
Mahonia repens
S|98 3 - - - - - - - 3 - - 60 3
Y|98 55 - - 2 - - - - 57 - - 1140 57
M98 | 160 - - 23 - - - -] 183 - - 3660 4 7 183
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 4800 Dec: -
Opuntia spp.
Mos| - - - - - - 1 - - | of 3 o9 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -
Pinus monophylla
S|98 3 - - - - - - 4 - - - 80
Y|98 - - - - - - - 1 - - - 20
M98 1 - - - - - - - 1 - - - 20 - -
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 40 Dec: -
Ribes cereum cereum
M98 - - - - - - - - - - - - of 25 27
D|98 - 1 - - - - - - 1 - - - 20
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 100% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 20 Dec: 100%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Symphoricarpos oreophilus
S|98 1 - - - - - - - 1 - 20 1
Y|98 34 - - 4 - - 1 - 39 - 780 39
M98 | 150 12 - 29 - - 4 -] 195 - 3900 13 27 195
D|98 16 - - - - - - - 15 - 320 16
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 05% 00% 40%
Total Plants/Acre (excluding Dead & Seedlings) 5000 Dec: 6%
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WILDLIFE MANAGEMENT UNIT - 22 (49, 56) - BEAVER

Boundary Description

Iron, Garfield, Piute, Beaver, and Millard counties - Boundary begins at SR-130 and I-15; north
on SR-130 to SR-21; north on SR-21 to SR-257; north on SR-257 to the Black Rock road; east on the
Black Rock road to 1-15; south on 1-15 to |-70 to US-89; south on US-89 to SR-20 to I-15; south on |-
15 to SR-130.

Management Unit Description

The Beaver wildlife management unit has been enlarged by combining deer herd unit 56 (Beaver) with deer
herd unit 49 (Marysville-Circleville). The wildlife management unit now includes both slopes of the Tushar
Mountains south of I-70. It aso contains the Mineral Mountains south of the Black Rock road, a portion of
Parowan Valley, Black Mountain, and Fremont Wash. Total usable range in the wildlife management unit is
1,154,477 acres. Sixty-one percent of the range is considered winter range and 39% is considered summer
range. Thereisno yearlong range.

On the west side of the wildlife unit, the Black Mountains and the Mineral Mountains are typical of the arid
mountains of western Utah. Neither support streams with permanent flows. They lack good summer range,
but are vegetatively similar to most deer wintering areas of southern Utah. Both the Black and Minera
Mountains have relatively steep, rugged lopes and areas of rocky outcrops. Black Mountain is unlike the
Mineral Mountains in that the top is dominated by gently rolling sagebrush hills and dry meadows.

The Tushar Mountains are more typical of the high elevation mountains of central and southern Utah and
contain good summer range for deer and elk. The Tushar's have many small lakes and perennia streams. The
western slopes of the Tushar Mountains are more gradual and receive sufficient precipitation to create good
intermediate deer range which is used in the spring and fall and during mild winters. Delano Peak on the
Tushar Mountains is the unit's highest point at an elevation of 12,173 feet. The low point in the unit is about
5,000 feet in the valley near Milford. The highest point in the Mineral Mountainsis 9,578 feet on Granite
Peak and Jack Henry Knoll at 8,668 feet is the highest areain the Black Mountains.

The east side of the Tushar Mountains is comprised of drainages which empty into the Sevier River. The
major tributaries are Deer Creek, Beaver Creek, Bullion Creek, Cottonwood Creek, Ten Mile Creek, City
Creek, Birch Creek, Pine Creek and Chokecherry Creek. Between Circleville and Marysvale, a broad river
valley with gradua slopes joins the steep mountain slopes and sheer cliffs of the Tushar mountains. The
portions north of Marysvale and south of Circleville (including Marysvale and Circleville Canyons) are
composed of digunct pinyon-juniper canyons. Townsin this areainclude: Sevier, Marysvale, Junction, and
Circleville.

Most of the winter range (87%) is located on Forest Service or BLM managed lands. Additionally, 8% of the
winter range is located on private land holdings and 6% are located on Utah State School Trust Lands and
Division of Wildlife Resources management areas. In 1996 afire burned on the north end of the management
unit burning large tracts of winter range (see Antelope Mountain site #22-14).

On the west side of the Tushar Mountains, most of the winter range use is on the Black and Minera
Mountains. The winter ranges on these mountains were used quite extensively in the past by deer migrating
from summer range on the Tushars. These migrations were essentially eliminated by the construction and
fencing of 1-15. Two underpasses and one overpass constructed for deer crossings have had moderate success
in alowing deer to cross the freeway. The winter range on the east side of 1-15 must carry the burden when
animals are not willing to use the under and overpasses. Still, there is ample range for deer in normal winters.
Only in severe winters when the usable range is limited to the lowest areas near the freeway does winterkill
become a significant problem.
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On the east side of the Tushar Mountains, the normal winter range boundaries range from 6,200 feet on the
valley floor to 8,500 feet in the upper basins. Oak Basin often winters deer up to the 8,600 foot level. The
upper limit along the steeper portions of the east face of Tushar Mountains is 7,200 feet. Severe winter range
occupies 47,223 acres, 71% of the normal winter range (Huff and Bowns 1965). The upper limit of severe
winter range is normally 7,000 feet, but goes as high as 8,000 feet in Oak Basin. Winter deer concentrations
are found on south and southeast facing dopes. Minor migrations from the summer ranges of units 23 and 24
onto unit 22 winter ranges occur each year, but the major movement is an elevationa movement from
summer to winter range within the unit.

Wildlife Unit Management Objectives

Current management objectives for wildlife are to achieve atarget population of 11,000 wintering deer with a
post season buck to doe ratio of 15:100. Thirty percent of these bucks are to be three point or better. The
target winter herd size for elk isto be 950 with a post season composition of 8 bullsto 100 cows. At least 4
of these bulls must be 22 years of age or older. The deer herd on the Beaver unit had an estimated 1996 post
season population of 10,000 head.
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Trend Study 22-1-98

Study site name: _Deer Flat . Range type: _Chained, Cabled, Seeded, PJ .

Compass bearing: frequency baseline_180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From mile marker 179 south of Marysvale, proceed 0.6 miles and turn right on adirt road. The road forks
immediately beyond a fence, stay to theright. Proceed 0.5 miles to another fork in the road at a fence corner.
Go straight through the gate, passing aroad on each side. Continue 0.1 miles and turn right. Proceed 2.8
miles up this road, following a ditch, passing 2 ponds and passing through a DWR fence to another fork.
Turn left. Go 0.65 miles (through a gate) to alarge painted rock on the left side of the road. The O-foot
baseline stake is 200 feet due east of the rock. It isarebar with a browse tag #7106 attached.

B.L.M.

F.S. BOUNDRY

LARGE ROCK +
PAINTED ORANGE

/

7

|

-
=
=
=}

l
- §

Map Name: _Mount Brigham, Utah Diagrammatic Sketch

Township_27S, Range 4W , Section 35 UTM_4252025.198 N, 388051.581 E
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DISCUSSION

Trend Study No. 22-1 (49-1)

The Deer Flat trend study islocated on BLM administered land and is considered an important deer wintering
area. The areawas chained and seeded to perennial grassesin 1968. The slope is 15%-20% with a northwest
aspect and an elevation of 6,800 feet. Water is availablein Pine Creek which islocated about %2 mile to the
north. Across the Forest Service-BLM boundary, 200 feet to the north, is another chaining and seeding
project completed in 1981. A pellet group transect read in 1998 on the site indicates 58 deer days use/acre, 12
elk days use/acre, and 11 cow days use/acre.

Soil textural analysis shows it to be a sandy clay loam which appears to have good permeability and water
holding capacity. Parent material appears to be sandstone and limestone. The soil profileis rocky throughout
with an average effective rooting depth (see methods) of amost 9 inches. The soil temperature is 54°F
measured at a depth of over 10 inches. The pH isdightly acidic (6.2). Erosion is currently not a problem on
the site, although the road to the site crosses a small creek and the water washes down the road causing severe
erosion.

In 1998, 13 browse species were encountered on the transect. Mountain big sagebrush was the key species.
In both 1985 and 1991, a high percentage of plants were classified as young, 54% and 47% respectively.
Percent decadence increased from 4% in 1985 to 22% in 1991. In 1998, the mountain big sagebrush density
was estimated to be 3,640 plants/acre. This much lower estimate is mostly because of the much larger sample
size that gives more accurate estimates for browse populations, because the dead within the population can
only explain 2% of the decrease. The number of young plants encountered in 1998 declined to 13% of the
population and no seedlings were encountered. Percent decadency is similar to that of 1991 at 19%.
Utilization is comparable over al years with mostly moderate use. Percent cover for mountain big sagebrush
iscurrently 19%. Thisisamaturing population that appears stable and healthy. Black sagebrush currently
has an estimated density of 3,920 plants/acre. Percent decadency is currently the same as reported in 1991 at
16% and higher then reported in 1985 (7%). Utilization is light to moderate in 1985 and 1998, and moderate
to heavy in 1991.

Other vauable browse plants common to the area are mountain mahogany, slenderbush eriogonum, and
Gambel oak. The lower overall density estimates for these speciesin 1998 is due to the grestly increased
sample size. The less desirable species, broom snakeweed, pricklypear cactus, Greene' s rabbitbrush,
stickyleaf low rabbitbrush, and gray horsebrush are less abundant and have low biotic potentia. Point-
centered quarter data collected in 1998 indicates 39 pinyon trees/acre and 13 Utah juniper trees/acre. Average
trunk diameter is nearly 4 inches for both species. Photographs show a noticeable increase in the size (height
and width) of the trees across the site over al years, however densities are still very low.

Crested wheatgrass provides 35% of the grass cover and 31% of the total herbaceous cover. Muttongrass also
provides some cover, but nested frequency vaues show a significant decline over all years. Other abundant
grasses include: smooth brome, Junegrass, and Sandberg bluegrass. These grasses are desirable species that
add variety to the diets of game animals and livestock. Cheatgrassis present, but is currently in low
abundance. Perennial grass sum of nested frequency is currently 432, the lowest of all years.

Forbs are diverse yet offer little cover or forage. Longleaf phlox and redroot eriogonum are the most
common species. The forbs are an important source of deer forage during early spring green-up when energy
demands for fetal development and antler growth are high.

1985 APPARENT TREND ASSESSMENT

Erosion was not detected and the soil appears stable to improving. Seventeen years after the chaining, the
vegetative community appears healthy with high diversity and a good mixture of grasses, forbs and shrubs.
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The community appears stable, athough age composition indicates that the shrub component may expand
somewhat.

1991 TREND ASSESSMENT

Here again is the repetitious theme, the extended drought has apparently aggravated the situation with
increases in percent bare ground, decreasesin litter and rock-pavement cover, thus exposing the soil to the
harmful effects of high intensity summer storms. The soil trend is dightly downward. Most of the key shrubs
(black sagebrush, mountain big sagebrush, curlleaf mountain mahogany) have experienced some kind of
increases in their respective densities. Mountain mahogany was the only key browse species that experienced
anoticeable decrease in it's density. Rates of decadency have increased for all key browse species regardless
of the direction of their respective population changes. Another important characteristic to monitor isthe
proportion of the plants that are considered to be in poor vigor. This trend should turn around with better
precipitation patterns in coming years and an end to the extended drought. The browse trend is dightly up.
Most of the herbaceous understory species are also experiencing increased values for nested and quadrat
frequency. The herbaceous understory trend is dightly upward.

TREND ASSESSMENT

soil - dightly downward

browse - dightly up

herbaceous understory - dightly upward

1998 TREND ASSESSMENT

Vegetation and litter cover are abundant on this site and thereislittle sign of current erosion. The soil trend is
stable. With the exception of black sagebrush, the browse populations show a decrease in density. This
decrease is due to the much larger sample size now used to estimate density. Mountain big sagebrush age
structure indicates a maturing population that is currently healthy. The black sagebrush population is also
healthy, although more seedling plants for each population would be beneficial. The browse trend is stable.
The herbaceous understory trend is dightly downward due a decrease in perennial herbaceous understory sum
of nested frequency. Grasses dominate the herbaceous understory and account for most of the nested
frequency decline.

TREND ASSESSMENT

soil - stable

browse - stable

herbaceous understory - dightly downward
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HERBACEOUS TRENDS --
Herd unit 22, Study no: 1

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘091 '98 |'85 ‘091 '98| (98

e

G| Agropyron cristatum 25| ,104] 107 32 44 38 5.05
G| Agropyron spicatum 4 10 14 2 4 42
G|Boutdlouagracilis <1 391 .10 - 14 .07
G|Bromusinermis 27 45 41 12 20 14 192
G| Bromus tectorum (@) - - 37 - - 16 .56
G| Carex spp. 12 14 20 4 5 8 a4
G|Koderiacristata 59 43 60 30 19 29 1.04
G| Oryzopsis hymenoides - 5 - - 2 - -
G| Poafendleriana 255 ,195| 107 87 75 41 3.30
G| Poa secunda - | 45 - - 18 1.68
G| Sitanion hystrix A0l 651 21 22 35 11 .20
G| Sporobolus contractus p14 - - 8 - - -
G| Stipa comata Il 49 N 21 4 19
Total for Annual Grasses 0 0 37 0 0 16 0.56
Total for Perennial Grasses 495| 569 432| 201| 239| 174] 14.05
Total for Grasses 495| 569| 469 201| 239 190| 14.61
F|Agoseris glauca - b 40 - 3 .04
F|Antennariarosea - 3 - 1 .03
F|Arabis demissa 3 - 1 1 - 1 .03
F|Astragalus spp. 11 5 9 5 3 6 .08
F|Astragalus utahensis - - 2 - - 1 .00
F|Castillgja chromosa - 11 - - 5 - -
F|Camelinamicrocarpa (a) - - 1 - - 1 .00
F | Calochortus nuttallii w141 18 - 7 9 - -
F|Cadtillgja spp. - - - - .00
F|Erigeron pumilus - 3 - 1 .06
F| Eriogonum racemosum 23 26 31 12 14 16 25
F|Lesquerellaintermedia - - - - .00
F|Lithospermum ruderale 2 1 2 1 .30
F|Lomatium spp. - 3 - - 3 - .00
F|Machaeranthera canescens - - - - - - .01
F|Microsteris gracilis (a) - - - - 1 .00
F | Orobanche fascicul ata - - - - 3 .04
F|Petradoria pumila 14 12 15 7 5 6 .66
F|Phlox longifolia 41 58 55 20 29 25 23
F|Polygonum douglasii (a) - - 15 - - 9 .04
F| Sphaeralcea coccinea 7 7 3 4 .03
F| Tragopogon dubius - - 2 - - -

50




T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 |'85 '91 '98| (98

e

F|Trifolium spp. 28| 31 12 11 17 6 .03
F|Unknown forb-perennial 2 - - 1 - - -
Total for Annual Forbs 0 0 18 0 0 11 0.05
Total for Perennial Forbs 149] 186] 155 72 99 75 1.82
Total for Forbs 149 186] 173 72 99 86 1.87

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --

Herd unit 22, Study no: 1

T| Species Strip Average

y Frequency| Cover %

p ‘98 ‘98

e

B|Artemisianova 53 8.77
B|Artemisiatridentata vaseyana 83 18.67

B| Cercocarpus ledifolius 5 .06

B| Cercocarpus montanus 18 .38

B| Chrysothamnus depressus 5 .01

B| Chrysothamnus viscidiflorus 1 -

viscidiflorus

B| Eriogonum microthecum 14 73
B|Gutierrezia sarothrae 1 .03
B|Juniperus osteosperma 0 -
BlMammillaria spp. 0 -

B|Opuntia spp. 26 41

B|Pinus edulis 5 2.64
B|Purshiatridentata - .00

B| Quercus gambelii 9 1.80

B| Sclerocactus 2 .01

B| Tetradymia canescens 0 -

Total for Browse 222 33.52
BASIC COVER --
Herd unit 22, Study no: 1

Cover Type Nested Average Cover %

Frequency
‘98 '85 '91 '98

Vegetation 322 9.50] 11.00] 42.20
Rock 248 9.50] 11.75] 15.98
Pavement 221 8.00] 350 9.25
Litter 388 60.00f 53.50| 50.24
Cryptogams 59 0 25 .58
Bare Ground 230 13.00f 20.00] 12.41
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SOIL ANALYSISDATA --
Herd Unit 22, Study # 01, Study Name: Deer Flat

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
8.7 53.8 6.2 52.0 274 20.6 6.5 12.1 233.6 1.0
(10.5)
Stoniness Index
Deer Flat, Study # 22 - 01
<1
o
0 11-20
©
% 21-3.0
Jo]
[a]
c 31-40
%. 41-5.0
[a]
>5.1
2‘0 4‘-0 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 1
Type Quadrat
Frequency
‘08
Rabbit 37
Elk 5
Deer 55
Cattle 7
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BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 1

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisianova
S|85 7 - - - - - - - 7 - - - 466 7
91 - - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - - 20 1
Y|85 15 4 - - - - - - 19 - - - 1266 19
91 6 4 5 1 - - - - 16 - - - 1066 16
98 23 - - 2 - - - - 25 - - - 500 25
M 85 4 5 - - - - - - 9 - - - 600 13 20 9
91 5 3 12 1 1 3 - - 25 - - - 1666 10 17 25
98| 100 29 2 9 - - - -] 140 - - - 2800 15 23 140
D|85 2 - - - - - - - 1 - 1 - 133 2
91 1 2 2 1 1 - 1 5 - 3 533 8
98 27 4 - - - - - 28 - - 3 620 31
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - - 140 7
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 30% 00% 03% +39%
'091 22% 49% 06% +17%
'98 17% 01% 02%
Total Plants/Acre (excluding Dead & Seedlings) '85 1999 Dec: 7%
‘91 3265 16%
'98 3920 16%
Artemisiatridentata vaseyana
S|85 17 1 - - - - - - 18 - - - 1200 18
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 0 0
Y|85 53 22 - - - - - - 74 - 1 - 5000 75
91 28 18 12 3 - 7 - - 66 - 2 - 4533 68
98 22 2 - - - - - - 23 - 1 - 480 24
M 85 22 34 3 - - - - - 58 1 - - 3933 23 29 59
91 11 12 14 2 1 5 - - 44 - 1 - 3000 24 28 45
98 61 51 11 1 - - -1 117 7 - - 2480 22 32 124
D|85 1 5 - - - - - - 6 - - - 400 6
91 4 17 6 - 2 1 1 - 26 - 2 3 2066 31
98 16 18 - - 33 - 1 680 34
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 140 7
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 44% 02% 71% + 3%
‘091 35% 31% 06% -62%
'98 39% 06% 01%
Total Plants/Acre (excluding Dead & Seedlings) '85 9333 Dec: 4%
‘91 9599 22%
'08 3640 19%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Cercocarpus ledifolius
Y|85 1 - - - - - - - - 1 - - - 66 1
91 - - 1 - 1 - - - - 2 - - - 133 2
98 5 - - - - - - - - 5 - - - 100 5
M85 - - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - - 0 - - 0
98 - - - 1 - - - - - 1 - - - 20 16 16 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% +50%
'91 50% 50% 00% -10%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
'91 133 -
'98 120 -
Cercocarpus montanus
S|85 14 - - - - - - - - 14 - - - 933 14
91 - 1 1 - - - - - - 2 - - - 133 2
98 3 - - - - - - - - 3 - - - 60 3
Y|85 2 2 15 - - - - - - 19 - - - 1266 19
91 - - 4 - - - - - - 4 - - - 266 4
98 7 2 - 1 2 - 1 - - 13 - - - 260 13
M85 - 2 - - - - - - - 2 - - - 133 15 13 2
91 - - 1 1 - 4 1 - - 7 - - - 466 9 1 7
98 3 1 1 - 1 - - - 6 - - - 120 18 18 6
D|85 - - - - - - - - - - - - - 0 0
91 - - 3 - - - - - - 2 - - 1 200 3
98 - - - - - - - - - - - - - 0 0
X|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 19% 71% 00% -33%
'91 00% 86% 07% -59%
'98 32% 05% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1399 Dec: 0%
'91 932 21%
'98 380 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Chrysothamnus depressus
Y|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 2 1 - - - - - - 2 1 - 60 3
M 85 2 - - - - - - - 2 - - 133 2 5 2
91 - - - - - - - - - - - 0 - - 0
98 2 - - 1 - - - - 3 - - 60 2 8 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 17% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 133 Dec: -
'091 0 -
'98 120 -
Chrysothamnus viscidiflorus viscidiflorus
M 85 1 - - - - - - - 1 - - 66 4 9 1
91 - - - - - - - - - - - 0 - - 0
98 1 - - - - - - - 1 - - 20 11 13 1
D|85 - - - - - - - - - - - 0 0
91 - - 1 - - - - - 1 - - 66 1
98 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 00% 100% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: 0%
‘91 66 100%
'98 20 0%
Eriogonum microthecum
Y|85 8 - - - - - - - 8 - - 533 8
91 3 1 - 1 - - - - 5 - - 333 5
98 1 - - - - - - - 1 - - 20 1
M 85 10 1 2 - - - - - 13 - - 866 5 7 13
91 9 4 4 4 - 2 3 - 26 - - 1733 6 6 26
98 14 2 - 2 - - 18 - - 360 6 12 18
D|85 - - - - - - - - - - - 0 0
91 1 - - - - 1 - - 1 - - 133 2
98 1 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 05% 10% 00% +36%
'091 15% 21% 03% -82%
'98 10% 00% 05%
Total Plants/Acre (excluding Dead & Seedlings) '85 1399 Dec: 0%
‘91 2199 6%
'08 400 5%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Gutierrezia sarothrae

Y|85 5 - - - - - - 5 - 333 5
91 - - - - - - - - - 0 0
98 - - - - - - - - - 0 0

M 85 22 - - - - - - - 22 - 1466 7 5 22
91 5 - - - - - - - 5 - 333 8 8 5
98 1 - - - - - - - 1 - 20 7 5 1

D|85 - - - - - - - - - - 0 0
91 1 - - - - - - - 1 - 66 1
98 - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% -78%
'091 00% 00% 00% -95%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1799 Dec: 0%
‘91 399 17%
'98 20 0%

Juniperus osteosperma

M 85 1 - - - - - - - 1 - 66| 44 33 1
91 - - - 1 - - - - 1 - 66| 63 67 1
98 - - - - - - - - - - 0 - - 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% + 0%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'98 0 -

Mammillaria spp.

B85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - - 2 - - - - 2 - 40 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec -
‘91 0 -
'08 40 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Opuntia spp.

S|85 - - - - - - - - - 0 0
91 3 - - - - - - 3 - 200 3
98 2 - - - - - - 2 - 40 2

Y|85 8 2 - - - - - 9 - 666 10
91 15 3 2 - - - - 20 - 1333 20
98 8 - 1 - - - - 9 - 180 9

M 85 30 1 - - - - - 24 - 2066 4 6 31
91 13 2 - - - - - 15 - 1000 5 11 15
98 24 - 1 - - - - 25 - 500 5 10 25

D|85 3 - - - - - - 3 - 200 3
91 2 - - - - - - 2 - 133 2
98 2 - - - - - - - - 40 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 07% 18% -16%
'091 00% 14% 00% -71%
'98 00% 00% 06%
Total Plants/Acre (excluding Dead & Seedlings) '85 2932 Dec: 7%
‘91 2466 5%
'98 720 6%

Pinus edulis

Y|85 - - - - - - - - - 0 0
91 1 - - - - - - 1 - 66 1
98 - - - - - - - - 0 0

M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 5 - - - - - - 5 - 100 - - 5

X]85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 - - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%
‘091 00% 00% 00% +34%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 66 -
'08 100 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 Ht. Cr.
Quercus gambelii
S|85 3 - - - - - - - 3 200 3
91 - - - - - - - - - 0 0
98 - - - - - - - - - 0 0
Y|85 - 1 - - - - - - 1 66 1
91 - 1 1 - - - - - 2 133 2
98 5 - - - - - - 5 100 5
M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 12 2 7 - - - - - 21 4201 31 28 21
D|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 1 - - - - - - - - 20 1
X]85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 100% 00% 00% +50%
'091 50% 50% 00% +75%
'98 07% 26% 04%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: 0%
‘91 133 0%
'98 540 4%
Sclerocactus
S|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 1 - - - - - - - 1 20 1
Y|85 - - - - - - - - - 0 0
91 - - - 1 - - - - 1 66 1
98 1 - - - - - - - 1 20 1
M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 1 - - - - - - - 1 20 2 3 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00% -39%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 66 -
'08 40 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 3 Ht. Cr.
Tetradymia canescens
M 85 1 - - - - - - 1 - - 66 4 1
91 - - 1 - - 1 - - 2 - 133 6 2
98 - - - - - - - - - 0 - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% +50%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
'91 133 -
'98 0 -
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Trend Study 22-2-98

Study site name: _Piute Reservoir . Range type: _Big Sagebrush .

Compass bearing: frequency baseline_180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From mile marker 173 on Route 89 south of Marysvale, go 0.1 miles south and turn west on afaint, grassy
road. Take and immediate right after going through the fence. Proceed 0.2 milesto afork, go left for 0.65
milesto afork. Go right for 0.1 milesto another fork and then immediately right for 0.1 milesto ajuniper
located 20 yards south of the road. The O-foot end of the frequency basdlineis 5 yards south of the juniper.
The stakes are al rebar and the O-foot stake has a browse tag #7080 attached.
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Map Name: _Piute Reservoir Diagrammatic Sketch
Township 29S , Range 3W , Section 5 UTM_ 4242529.130 N, 393135.041 E
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DISCUSSION

Trend Study No. 22-2 (49-2)

The Piute Reservoir transect is located on BLM administered land approximately 1v2 miles west of the dam
and 1/4 mile west of Highway 89. The slope is gentle (2-3%) with a southeast aspect and an elevation of
6,400 feet. The range type is Wyoming big sagebrush. The study iswithin the Junction Cattle Allotment
with joint Forest Service and BLM use seasons from May 1 through June 10 and November 1 through
February 15 annually. Deer use occurs mainly during the winter and early spring. 1n 1991, it was noted that
pellet groups were scattered throughout the area and one antler shed was found. 1n 1998, a pellet group
transect on the site indicated 21 deer days use/acre. Additionally, 5 shed deer antlers were found in the area.

Soil textural analysis indicates a sandy loam soil with aneutral pH (7.3). The soil isloose and infiltration
rates and water holding capacity are probably quite high. Soil temperature was 71.6°F at a depth of 14 inches.
Percent rock and pavement cover together have dowly declined since 1985, while percent bare ground has
sowly increased. 1n 1991, small erosion rills were common on the dopes and active gullies were prominent
throughout the area. In 1998, some erosion was apparent, but it did not appear to be excessive or accelerated.

The key browse on the site is Wyoming big sagebrush. These plants average 20 inches in height and show
light to moderate hedging. In 1991, the age distribution indicated a slowly increasing population. Thirty-four
percent of the plants encountered were young, while 28% were classified as mature. Percent decadency
increased from 19% in 1985 to 34% in 1991. The percentage of plantsin poor vigor increased from 3%
(1985) to 31% (1991). Currently, the population has become more mature with 14% of the plants classified
as young and 57% classified as mature. In 1998, the estimated density is 3,560 plants/acre and percent cover
isjust above 18%. Percent decadency has decreased dightly since 1991 to 29%, however the number of
decadent plants classified as dying has greatly increased from 6% to 47%. Low rabbitbrush (Chrysothamnus
viscidiflorus stenophyllus) density is currently estimated to be 3,400 plants/acre. Age structure indicates a
mature population with fewer seedling and young plants encountered in 1998 than in any previous years. The
mature plants are approximately Y2 the size of mature sagebrush plants. The rabbitbrush showed light to
moderate use in 1985, but no usein 1991 or 1998. Pricklypear cactus isthe only other browse plant common
to the area and is present in very low densities. A pinyon and Utah juniper community in the foothills 1/8
mile to the west, provides escape and thermal cover.

Herbaceous vegetation continues to be sparse asiillustrated by atotal cover of lessthan 2%. Five grasses
were encountered in 1998; bottlebrush squirreltail, Indian ricegrass, cheatgrass, a sedge, and
needle-and-thread grass. All are cool-season grasses with relatively low densities. Five species of perennia
forbs were again observed in 1998, all in very low abundance. An annual ragweed is particularly abundant
along washes and the disturbed roadway.

1985 APPARENT TREND ASSESSMENT

The soil is one of high erosion potential and soil lossis common throughout the area. Both of the prominent
browse species, Wyoming big sagebrush and low rabbitbrush, appear to be increasing in the absence of
competition from grasses and forbs. Sod-forming grasses are conspicuously lacking. Herbaceous species are
sparse and provide very little soil protection between the shrubs. Thus, trend of both the soil and the
vegetative community is downward due in large measure to the absence of sod-forming grasses and more
desirable forbs. Perhaps spring grazing should be eliminated for severa years.

1991 TREND ASSESSMENT

The soil trend is downward because of the sharp increase in percent bare ground and decrease in litter cover at
only 24%, which for this area, makes it much more susceptible to soil loss during high intensity summer
storms which occur often. Wyoming big sagebrush and low rabbitbrush, have noted increases in their
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respective densities, but percent decadency has increased for sagebrush (34%). There are two more critical
measurements that are of concern for this sagebrush community. Thiswould include the form classwhich is
showing that 29% of the plants are heavily browsed, but more importantly, the proportion of the population
that are classified as having poor vigor is now up to 30%. The browse trend is dightly downward. There are
very few forbs or grasses occurring on the site and most have shown declines since 1985. The trend for
herbaceous understory is dightly downward. The only way to turn around this trend is to discontinue habitual

spring grazing.

TREND ASSESSMENT

s0il - down

browse - dightly downward

herbaceous understory - dightly downward

1998 TREND ASSESSMENT

The soil trend is stable, but the soil is very vulnerable to high intensity rainstorms. Percent bare ground cover
isincreasing, while percent rock and pavement cover combined is also decreasing. The shrub interspaces are
devoid of any protective ground cover. The browse trend is dightly downward with an increase in the
percentage of the plants classified as dying. Percent decadency has stayed relatively stable since 1991 while
the percentage of plants classified with poor vigor has declined to 15%. The herbaceous understory trend is
dlightly upward. Perennial grass sum of nested frequency has increased from 33in 1991 to 75 in 1998.
Similarly, perennial herbaceous understory sum of nested frequency has increased from 54 in 1991 to 191 in
1998.

TREND ASSESSMENT

soil - stable, but very vulnerable to erosion
browse - dightly downward

herbaceous understory - dightly upward

HERBACEOUS TRENDS --

Herd unit 22, Study no: 2

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p ‘85 '91  '98 ‘85 '91  '98 (98

e

G| Bromus tectorum (@) - - 3 - - 1 .00
G| Carex spp. - 2 1 - 2 .00
G| Oryzopsis hymenoides 3 11 11 1 6 .28
G| Sitanion hystrix 22 19 36 14 9 15 71
G| Stipa comata 212 Al 425 7 1 9 .65
Total for Annual Grasses 0 0 3 0 0 1 0.00
Total for Perennial Grasses 37 33 73 22 18 31 1.65
Total for Grasses 37 33 76 22 18 32 1.65
F|Ambrosia spp. 2 - - 1 - - -
F|Astragalus spp. 29 D »15 15 3 7 .23
F| Chaenactis douglasii - - 1 - - 1 .00
F|Cryptantha spp. - - 6 - - 2 .06
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p ‘85 91  '98 ‘85 91  '98 (98

e

F | Eriogonum cernuum (a) 35 ol D 14 4 2 .01
F | Orobanche fascicul ata - - 1 - - 1 .00
F|Phlox longifolia 3 6 3 1 3 1 .00
F|Unknown forb-annual (a) - 7 - - 3 - -
F|Unknown forb-perennial 3 3 - 1 2 - -
Total for Annual Forbs 35 14 5 14 7 2 0.00
Total for Perennial Forbs 37 14 26 18 8 12 0.30
Total for Forbs 72 28 31 32 15 14 0.31

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --

Herd unit 22, Study no: 2

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B]|Amelanchier utahensis 1 -
B|Artemisiatridentata 84 18.43

wyomingensis
B| Cercocarpus ledifolius 0 -
B| Chrysothamnus viscidiflorus 63 7.55
stenophyllus

B|Juniperus osteosperma 0 -

B| Leptodactylon pungens - .38

B|Opuntia spp. 1 A5

B|Pinus edulis 2 .18

Total for Browse 151 26.70
BASIC COVER --
Herd unit 22, Study no: 2

Cover Type Nested Average Cover %

Frequency
(98 '85 '91 '98

Vegetation 188 3.00f 4.25] 29.79
Rock 161 .75 3251 383
Pavement 339 58.50| 48.75| 43.54
Litter 355 29.25| 24.25| 26.39
Cryptogams 5 0 25 A5
Bare Ground 302 8.50| 19.25| 21.88
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SOIL ANALYSISDATA --
Herd Unit 22, Study # 02, Study Name: Piute Reservoir

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
14.2 71.6 7.3 68.0 17.4 14.6 39 16.2 332.8 9
(14.2)
Stoniness Index
. Piute Reservoir, Study # 22 - 02
<1
o
0 11-20
©
% 21-3.0
Jo]
[a]
c 31-40
%. 41-5.0
[a]
>5.1
(‘) 2‘0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 2
Type Quadrat
Frequency
‘08
Rabbit 11
Deer 6
BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 2
AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Amelanchier utahensis
D|85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 1 - - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'91 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: 0%
'91 0 0%
'98 20 100%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata wyomingensis
S|85 40 1 - - - - - - 41 - - - 2733 41
91 1 - - - - - - - 1 - - - 66 1
98 7 - - - - - - - 7 - - - 140 7
Y|85 27 7 1 - - - - - 34 - 1 - 2333 35
91 25 9 4 1 - - 1 - 29 - 5 6 2666 40
98 14 11 - - - - - 23 - 2 500 25
M 85 12 28 8 - - - - - 48 - - - 3200 20 24 48
91 1 12 10 3 2 1 - - 18 3 8 - 1933 18 25 29
98 53 42 3 2 2 - -] 101 - 1 - 2040 20 33 102
D|85 4 15 - - - - - - 17 - 2 - 1266 19
91 1 12 15 2 3 - 2 - 17 5 11 2 2333 35
98 23 23 5 - - - - 27 - - 24 1020 51
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 340 17
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 49% 09% 03% + 2%
'091 37% 29% 31% -49%
'98 44% 04% 15%
Total Plants/Acre (excluding Dead & Seedlings) '85 6799 Dec: 19%
'091 6932 34%
'98 3560 29%
Cercocarpus ledifolius
M 85 - - - - - - - - - - - - 0 - - 0
91 - 1 - - - - - - 1 - - - 66 11 5 1
98 - - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 100% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 66 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Chrysothamnus viscidiflorus stenophyllus

S|85| 151 - - - - - -] 151 - -| 10066 151
91 - - - - - - - - - - 0 0
98 13 - - - - - - 13 - - 260 13

Y|85 12 - - - - - - 11 - - 800 12
91 1 - 8 - - 3 - 11 - 1 800 12
98 11 - 1 - - - - 12 - - 240 12

M 85 10 1 - - - - - 14 - - 933 13 9 14
91 8 - 10 - - 3 - 20 1 - 1400 12 8 21
98 | 107 3 20 - - 3 -l 129 4 - 2660 12 13 133

D|85 2 3 - - - - - 6 - - 400 6
91 - 1 - - - - - - 1 66 1
98 25 - - - - - - 17 - 8 500 25

X]85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 13% 13% 03% + 6%
'091 00% 03% 06% +33%
'98 00% 02% 05%
Total Plants/Acre (excluding Dead & Seedlings) '85 2133 Dec: 19%
'091 2266 3%
'98 3400 15%

Juniperus osteosperma

S|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - 1 - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

'091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 0 -

Opuntia spp.

M 85 1 - - - - - - 1 - - - 66 5 9 1
91 1 - - - - - - 1 - - - 66 5 8 1
98 - 1 - - - - 1 - - - 20 - 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% + 0%
'091 00% 00% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Pinusedulis
Y|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - 20 1
M 85 - - - - - - - - - - 0 - 0
91 - - - - - - - - - - 0 - 0
98 1 - - - - - - - 1 - 20 - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) 0 Dec: -
0 -
40 -
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Trend Study 22-3-98

Study site name: _QOak Basin . Range type: _Chained, Railed Shrubland .

Compass bearing: frequency baseline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the center of Junction in Piute County, turn west on Highway 153. Proceed 5.8 milesto afork in the
road. Turn left. Continue on Highway 153 for 1.75 milesto an intersection at mile marker 34. (An
Interagency pellet transect begins here and parallels the left fork on the west side.) Take the left fork and go
just under 1 mile to another fork. Turn left and go 0.15 miles to alone Ponderosa Pine 15 feet to the left of
theroad. The baseline starts 100 feet south of the pine. The O-foot stake is a stedl rebar tagged #7044.
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Map Name: _Circleville, Utah Diagrammatic Sketch

Township_29S, Range 4W , Section 33 UTM_4233610.836 N, 384258.226 E
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DISCUSSION

Trend Study No. 22-3 (49-3)

The Oak basin trend transect is located in Oak Basin approximately 5 miles northeast of Circleville, Utah.
The dope is 20-25% with a southeast aspect and an elevation of 7,800 feet. The study is part of a 600-acre
tract that was dixie harrowed and seeded in 1965. Deer use the area as spring-fall range and during light
winters. The Circleville Cattle Allotment is on a 3 year rest rotation system. In the first year 360 cattle graze
the areafrom June 1 to July 24. In the second year 360 cattle graze from July 24 through October 15. The
pasture is then rested in the third year. Oak Basin pellet group transect is located 200 to 300 feet higher in
elevation and about %2 mile to the north. Deer days use/acre rose from 13 in 1976-77 to 42 in 1984-85 with
5-year averages of 16 deer days between 1976 and 1981 and 75 deer days between 1981 and 1985 (Jense et al.
1985). Thetrend for deer days use/acre appears stable from 1985-86 through 1991-92 with an average of 28
(Jense et a. 1991). Pellet group data was not collected in 1992-93, but beginning in 1993-94, there was an
obvious decline in use patterns with average days use/acre dropping to an average of 4 between 1993-94
through 1996-97 (Evans et a. 1997). A pellet group transect read on the site in 1998 indicated 39 deer days
use/acre and 75 cow days use/acrein 1998. Jackrabbits, cottontail rabbits, sage grouse, and blue grouse can
be found nearby.

Soil textural analysis indicates a sandy clay loam with a dlightly acidic pH (6.3). The average effective
rooting depth (see methods) is amost 9 inches with an average soil temperature of 61.2°F at 12 inches.
Parent material is metamorphic rock originating from the cliffs west of the transect. In 1985, there was 6%
bare ground which then increased to 18% in 1991. Currently, percent bare ground is about 10%. Percent
litter is steadily decreasing while percent rock and pavement cover combined have changed little. 1n 1998, no
signs of erosion were noted and the soil appeared to be building. Many of the changes shown on most al of
the measured parameters was brought about by afire that had gone through the site prior to 1991.

Mountain big sagebrush is the key species and the most prominent plants on the site. In 1985, the age
structure of this species indicated a maturing population since seedlings and young plants account for only 1%
and 10% respectively of thetotal. All plants were vigorous and hedging was light to moderate depending on
the ecotypic variation of individual plants. Due to afire that burned through the site between 1985 and 1991,
there were no mountain big sagebrush plants encountered in the density plotsin 1991. The population has
since returned with an estimated density of 1,240 in 1998. Sixty percent of the plants were classified as
mature, 26% young, and 1% seedlings. Utilization is currently light to moderate with few plants exhibiting
poor vigor.

Next in importance is antel ope bitterbrush and Gambel oak. The bitterbrush is scattered throughout the site
with an estimated density of 120 plants/acre in 1998. In 1991, there were no bitterbrush plants encountered
due to the fire. Although utilization is currently heavy, the bitterbrush are vigorous and healthy. The Gambel
oak population was drastically reduced from 15,799 plantg/acre in 1985 and 9,066 plants/acre in 1991, to a
current estimated density of 520 plants/acre due to the fire. Thisis now ayoung population with good vigor.
The remainder of the browse species are relatively unimportant in terms of total production, but add diversity
and offer variety to the deer diet.

Ten grasses were encountered on the sitein 1998. Intermediate wheatgrass and crested wheatgrass, two
seeded species, were the most abundant and together account for 94% of the grass cover. Also important are
two native species, muttongrass and L etterman needlegrass. Most had sustained moderate utilization from the
cattle which were present when the transect was read in 1998. The grasses under the canopy of browse plants
received the lightest use, while those in the interspaces were generally clipped to within afew inches of the
ground. Perennia grass sum of nested frequency has declined over al years from 760 in 1985, to 646 in
1991, and finally 601 in 1998.
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Ten forb species were observed on the sitein 1998. Silvery lupine is currently the most abundant providing
94% of the forb cover. Most other species are sparse in the area. Use of these forbs by cattle was light,
however the forbs, especially the lupine, are unquestionably important in the spring and summer deer diet.

1985 APPARENT TREND ASSESSMENT

The soil iswell protected and building, with no indication of erosion problems. Vegetative trend was
influenced by the seeding project in 1965. Species diversity is good and there is a healthy balance between
the grass, forb, and shrub components. With the exception of spreading patches of Gambel oak, the
community appears stable at present. In the long-term, the browse species can be expected to dowly decline
unless reproduction increases.

1991 TREND ASSESSMENT

Because of arecent wildfire, the soil trend has changed dramatically since 1985. Percent bare ground has
increased from 6% to 18% and percent litter has decreased substantially. Trend is down and should be
watched closely. Browse trend is obviously down with the loss of al browse except for Gambel oak and
pricklypear cactus to the fire. The herbaceous understory trend is lightly downward. Of the 29 species
encountered, 14 show downward trends. Even with crested wheatgrass and intermediate wheatgrass with
quadrat frequencies of 67 and 99 respectively, the overall trend with the effects of long-term drought and a
relatively recent fireis dightly down.

TREND ASSESSMENT

s0il - down

browse - down, loss of browse to wildfire

herbaceous understory - dightly down, have not yet recovered from the fire

1998 TREND ASSESSMENT

The soil trend is dightly upward with a decrease in percent bare ground cover. There currently appearsto be
adequate vegetation and litter cover to protect the soil from accelerated erosion. Percent rock and litter cover
have stayed relatively the same over al years. The browse trend is upward with the recovery of mountain big
sagebrush after the fire. The population appears hedlthy, although few seedling plants were encountered in
1998. Utilization is light to moderate with a percent decadency of 15%. The herbaceous understory trend is
downward. Perennia herbaceous understory sum of nested frequency has continually declined from 873 in
1985, to 809 in 1991, and finally 704 in 1998.

TREND ASSESSMENT

soil - dightly upward

browse - upward

herbaceous understory - downward
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HERBACEOUS TRENDS --
Herd unit 22, Study no: 3

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 | '85 ‘91 '98 (98

e

G| Agropyron cristatum p221| 169 176 79 67 71 4.73
G| Agropyron intermedium +316] 303| 326 98 99 95| 20.23
G| Agropyron trachycaulum - - - - -
G| Bouteloua gracilis 4 2 1 1 .03
G|Bromusinermis 16 - u12 - .16
G| Carex spp. 34 24 26 19 16 13 .55
G| Elymus junceus 10 - - - - -
G|Koderiacristata 1 3 - 1 - -
G| Oryzopsis hymenoides - - 3 - - 1 .00
G| Poafendleriana p1271 102 .28 52 44 13 33
G| Poa pratensis - - .00
G| Sitanion hystrix .00
G| Stipa comata - - -
G| Stipa lettermani 19 31 24 10 13 9 46
Total for Annual Grasses 0 0 0 0 0 0 0
Total for Perennial Grasses 760| 646 601 278] 247 209 26.53
Total for Grasses 760 646| 601| 278| 247| 209| 26.53
F|Agoseris glauca 1 13 a9 - 6 3 .01
F|Arabis spp. ~| .16 - - 7 - -
F|Astragalus convallarius 40 ! - 3 5 - -
F|Astragalus spp. 4 - 6 2 - 3 .16
F | Castillgja chromosa p10] 14 - 6 6 - -
F | Calochortus nuttallii 2 3 1 5 1 .00
F|Chenopodium album (a) - 8 - - 3 - -
F|Cryptantha spp. 5 - - 3 - - -
F| Eriogonum racemosum 5 6 2 4 4 1 .03
F|Hackelia patens - 2 2 - 1 1 .00
F|Lactucaserriola - - 4 - - 2 .01
F|Lomatium spp. - - - 1 - -
F|Lotus utahensis p12 4 - 6 - -
F | Lupinus argenteus A5 501 70 19 28 34 7.11
F|Medicago sativa 4 1 4 1 .06
F|Phlox longifolia 12 .33 3 19 .01
F|Polygonum douglasii (a) - - 47 - - 17 16
F | Zigadenus paniculatus b3 40 - 4 2 - -
Total for Annual Forbs 0 8 47 0 3 17 0.15
Total for Perennial Forbs 113] 163] 103 57 87 49 7.41
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 | '85 ‘91  '98 (98

e

Total for Forbs 113] 171] 150 57 90 66 7.57

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --

Herd unit 22, Study no: 3

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Artemisianova -
B|Artemisiatridentata tridentata 0 -

B| Artemisiatridentata vaseyana 41 3.79

B| Cercocarpus ledifolius 0 A5

B| Chrysothamnus depressus 0 -

B| Chrysothamnus viscidiflorus 1 -

B|Juniperus osteosperma 2 .85

B|Opuntia spp. 6 .36
B|Purshiatridentata 6 .18

B| Quercus gambslii 7 21

Total for Browse 63 5.54

BASIC COVER --

Herd unit 22, Study no: 3

Cover Type Nested Average Cover %

Frequency
(98 '85 '91 '98
Vegetation 356 750 7.25| 46.47
Rock 232 17.75| 20.25] 19.61
Pavement 133 2.00 1.00| 147
Litter 377 66.50| 53.75| 48.23
Cryptogams 11 0 25 .05
Bare Ground 233 6.25| 17.50] 9.83
SOIL ANALYSISDATA --
Herd Unit 22, Study # 03, Study Name: Oak Basin
Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
85 61.2 6.3 70.0 9.4 20.6 39 16.2 332.8 9
(11.6)
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Stoniness Index

Oak Basin, Study # 22 - 03

<1
(2
8 1.1-20
1]
£21-30
Jo]
[a]
c 3.1-40
-%_ 41-5.0
o
[a)
>51
3 2‘0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 3
Type Quadrat
Frequency
‘08
Rabbit 5
Elk 1
Deer 25
Cattle 17

BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 3

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisianova
D|85 - 1 - - - - - - 1 - - - 66 1
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 100% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: 100%
‘91 0 0%
'98 0 0%
Artemisiatridentata tridentata
M 85 - 2 - - - - - - 2 - - - 133] 30 26 2
91 - - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 100% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 133 Dec: -
‘091 0 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Artemisiatridentata vaseyana
S|85 1 - - - - - - - 1 - - 66 1
91 - - - - - - - - - - - 0 0
98 - - - 1 - - - - 1 - - 20 1
Y|85 6 1 1 - - - - - 8 - - 533 8
91 - - - - - - - - - - 0 0
98 10 4 - 2 - - - - 16 - - 320 16
M 85 24 11 6 - - - - - 41 - - 2733 20 19 41
91 - - - - - - - - - - - 0 - - 0
98 28 9 - - - - - - 37 - - 7400 21 26 37
D|85 7 16 5 - - - - - 28 - - 1866 28
91 - - - - - - - - - - - 0 0
98 3 6 - - - - - - 7 - - 180 9
X]85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 300 15
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 36% 16% 00%
‘091 00% 00% 00%
'98 31% 00% 03%
Total Plants/Acre (excluding Dead & Seedlings) '85 5132 Dec: 36%
'091 0 0%
'98 1240 15%
Cercocarpus ledifolius
Y|85 3 - - - - - - - 3 - - 200 3
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 200 Dec: -
'091 0 -
'98 0 -
Chrysothamnus depressus
M 85 1 - - - - - - - 1 - - 66 6 6 1
91 - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 0 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Chrysothamnus viscidiflorus

M 85 - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - 0 - - 0
98 1 - - - - - - 1 - - 20 6 10 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 0 -
'98 20 -

Juniperus osteosperma

M 85 - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - 0 - - 0
98 2 - - - - - - 2 - - 40 - - 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

'091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 40 -

Opuntia spp.

S|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - 1 - - 20 1

Y|85 1 - - - - - - 1 - - 66 1
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - 0 0

M 85 - - - - - - - - - - 0 - - 0
91 1 - - - - - - - - 1 - 66 9 16 1
98 6 - - - - - - 6 - - - 120 7 12 6

D|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% + 0%
'091 00% 00% 100% +53%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: 0%
‘91 66 0%
'08 140 14%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Purshia tridentata
Y|85 - 1 - - - - - - 1 - - 66 1
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 0 0
M 85 - 3 2 - - - - - 5 - - 333 18 20 5
91 - - - - - - - - - - - 0 - - 0
98 - - 3 - - 3 - - 6 - - 120 11 26 6
D|85 - 1 - - - - - - 1 - - 66 1
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 71% 29% 00%
‘091 00% 00% 00%
'98 00% 100% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 465 Dec: 14%
'091 0 0%
'98 120 0%
Quercus gambdlii
S|85 34 - - - - - - - 34 - - 2266 34
91 78 - - - - - 8 - 86 - - 5733 86
98 1 - - - - - - - 1 - - 20 1
Y|85| 200 - - - - - - -l 194 4 2 13333 200
91| 135 - - 1 - - - -] 136 - 9066 136
98 13 3 - - - - - - 16 - - 320 16
M 85 21 9 - - - - - - 27 3 - 2000 33 14 30
91 - - - - - - - - - - 0 - - 0
98 2 8 - - - - - - 10 - - 200f 24 24 10
D|85 4 3 - - - - - - 3 1 3 466 7
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 0 0
X]85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 05% 00% 02% -43%
'091 00% 00% 00% -94%
'98 42% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 15799 Dec: 3%
‘91 9066 0%
'98 520 0%
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Trend Study 22-4-98

Study site name: _Wades Canyon .

Compass bearing: frequency baseline 180 degrees.

Range type: _Big Sagebrush-Grass .

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3

(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From mile marker 161 on US 89, north of Circleville, drive south 1/2 mile to adirt road. Turn west and go
1.55 miles through the north end of Circlevilleto ajog in the road. Continue west past the jog 0.15 milesto
the Circleville cemetery. Drive around the cemetery to the northeast corner. From the corner, afaint road
takes off at a 45-degree angle to the northwest. Proceed up thisroad 2.1 milesto the point where it crosses
under a high tension powerline. Stop here. The pole (# 327) nearest the road has a red browse tag #7046
attached under ayellow reflector. Walk 300 feet due south to the first frequency baseline stake. The O-foot
stake isa 2-1/2 foot tall rebar tagged #7045. Thereisan unmarked pellet group transect here a so.

.
.
.
.
.
.
.
.
.

POLE 327 MARKE/D'/ iF
WITH BROWSE 2.1 MI.TO

TAG #7046 - CIRCLEVILLE
CEMETARY

Map Name: _Circleville, Utah

Township_30S, Range 4W , Section 21

Diagrammatic Sketch

UTM _4227352.251 N, 384705.478 E




DISCUSSION
Trend Study No. 22-4 (49-4)

The Wades Canyon trend study is located northwest of Circleville just inside the Forest Service boundary at
an elevation of 6,600 feet. Slope is 10-12% with an east aspect. The vegetation type is sagebrush-grass, but
pinyon-juniper are encroaching onto the site. The Wades Canyon pellet group transect, which is located near
the trend site, show that deer use increased from 3 deer days use/acre in 1976-77 to 17 in 1980-81, with a
5-year mean of 12. It then increased to 31 in 1984-85, with a 5-year average between 1981 and 1985 of 24
deer days use/acre (Jense et al. 1985). Between 1986 and 1990, it continued to increase with an average 27
deer days use/acre. It appears that 1990 was the |ast time the pellet group transect was read. A pellet group
transect read on the site in 1998 indicates 42 deer days use/acre and <1 cow days use/acre.

Soil textural analysis indicates aloam soil with aneutral pH (7.1). The average effective rooting depth (see
methods) is 11 inches with an average temperature of 62°F measured at a depth of 12 inches. A dense
hardpan is found at a depth of about 10-12 inches. Vegetative growth may be limited due to relatively low
amounts of phosphorous (8.8 ppm) where 10 ppm is considered necessary for normal plant growth. The soil's
water holding capacity is poor. Some soil movement is detectable, but the negligible dope reduces the
potential for serious erosion problems.

Wyoming big sagebrush is the principal key species with a density of 2,920 plants/acre and providing 52% of
the browse cover in 1998. The Wyoming big sagebrush population is currently in poor health. Although the
intensity of utilization has decreased, percent decadence continues to increase and currently accounts for 61%
of the population. The percentage of decadent plants classified as dying has also increased since 1991. Itis
now up to 67% in 1998. In 1991, most of the sagebrush was given agood vigor rating (conversely 31% were
given a poor vigor rating) even though they displayed a clubbed appearance and few seed stalks were being
produced. Because of the much larger sample size utilized in 1998, the estimated density for sagebrush was
shown to decrease substantially. The number of dead plants in the population can explain about 40% of the
decrease, the remainder would not be actual losses, but the larger sample giving improved accuracy for
estimating clumped and/or discontinuous shrub populations. Also in 1985, it was reported that surrounding
the Circleville dump, located between Circleville and the transect, there was an extensive area (1-2 square
miles) where the sagebrush appeared very sick. Except for a healthy-looking row on either side of the road,
these plants appeared to have lost most of their leaves and were just starting to grow new ones. This could
have been due to a Rouga moth infestation.

Narrowleaf low rabbitbrush is the most abundant browse plant at 4,840 plants/acre in 1998, yet only provides
38% of the browse cover. However on average, these plants are half the size of the sagebrush and are
generally less preferred by deer and livestock. Broom snakeweed density shows a dlight increase in density to
1,680 plants/acre, which coincides with the poor health of the Wyoming sagebrush population. Prickly pear
cactus is also present but in low abundance. Point-centered quarter data indicates 57 pinyon trees/acre and 47
Utah juniper trees/acre in 1998.

Indian ricegrass and bottlebrush squirreltail are the only perennial grasses on the site. Bottlebrush squirreltail
nested frequency has significantly increased since 1991. Perennia grass sum of nested frequency has
increased over all yearsfrom 201 in 1985, to 217 in 1991, and 334 in 1998. Only six forbswere found in
1991 and 1998. Prickly phlox and low fleabane are the most abundant forbs and comprise 96% of the forb
cover. The herbaceous vegetation is more common under the browse canopy than in the openings, indicating
heavy grazing pressure. Perennial forb sum of nested frequency has steadily decreased over al years from
367 in 1985, to 290 in 1991, and finally 247 in 1998.

1985 APPARENT TREND ASSESSMENT

The soil appears stable due largely to the gentle dope. Trend in the vegetative community is stable to dightly
downward. The sagebrush is receiving increasingly heavy use from wintering deer, and reproduction and
vigor may be declining. Pinyons appear to be encroaching into the sagebrush flats.
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1991 TREND ASSESSMENT

Since 1985, percent bare ground cover has increased from 8% to 14%. Percent litter, rock, and vegetation
cover have al decreased. Thisindicates a dight downward trend for soil. This could turn around with an end
to this extended drought we are now in. The two key browse species are Wyoming big sagebrush and low
rabbitbrush. They have both experienced increases in their respective densities, but percent decadency for
sagebrush is high at 47%. The trend for browse is dightly downward. The herbaceous understory has for the
most part declined since 1985, with only 3 of 12 species having shown any stability or increase.

TREND ASSESSMENT

soil - dightly downward

browse - dightly downward

herbaceous understory - dightly downward

1998 TREND ASSESSMENT

The soil trend is dightly upward with an increase in percent litter cover and a decrease in percent bare ground.
Erosion potentid islow due to the relative levelness of the site. The browse trend is downward with the
health of the Wyoming big sagebrush population continuing to deteriorate. Thereisan increase in percent
decadency and the percentage of plants classified as dying. Currently, there are 3 live plants for every 1 dead
encountered. It appears that thiswill continue to increase in the future. The herbaceous understory trend is
stable. Grass sum of nested frequency has increased while forb sum of nested frequency has decreased.
Overdl, herbaceous sum of nested frequency values are similar over all years.

TREND ASSESSMENT

soil - dightly upward
browse - downward
herbaceous understory - stable

HERBACEOUS TRENDS --

Herd unit 22, Study no: 4

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 91 98 | '85 '91 '98 (98

e

G| Bromus tectorum (@) - - 1 - - 1 .00
G| Oryzopsis hymenoides 138| 133| 150 63 62 63 5.26
G| Sitanion hystrix B3| 84| ,184 34 42 73 7.67
Total for Annual Grasses 0 0 1 0 0 1 0.00
Total for Perennial Grasses 201 2171 334 97| 104] 136 12.94
Total for Grasses 201 217 335 97| 104| 137 12.94
F|Arabis spp. - 4 - - 2 - -
F|Astragalus calycosus 46| 62 12 22 27 7 .08
F|Castillgja chromosa 15 - - 8 - - -
F | Chaenactis douglasii 28 9 3 17 5 1 .00
F|Erigeron pumilus p1501 95| 118 65 42 54 121
F | Physaria chambersii 36 o 3 17 - 2 .01
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 91 '98 | '85 '91  '98 (98

e

F|Phlox hoodii 21 991 .82 35 46 31 244
F|Physaria spp. 1 21 29 - 12 13 .09
F| Thlaspi montanum 19 - - 11 - - -
F|Unknown forb-perennial 1 - - 1 - - -
Total for Annual Forbs 0 0 0 0 0 0 0
Total for Perennial Forbs 367 290| 247 176] 134| 108 3.84
Total for Forbs 367 290| 247 176] 134| 108 3.84

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --

Herd unit 22, Study no: 4

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Artemisiatridentata 76 11.38

wyomingensis
B| Chrysothamnus viscidiflorus 73 8.23
stenophyllus

B|Gutierrezia sarothrae 36 .79

B|Juniperus osteosperma 2 .78

B|Opuntia spp. 2 .03

B|Pinus edulis 2 .63

Total for Browse 191 21.85
CANOPY COVER --
Herd unit 22, Study no: 4

Species Percent Cover

(98

Pinusedulis 1
BASIC COVER --
Herd unit 22, Study no: 4

Cover Type Nested Average Cover %

Frequency
(98 '85 '91 '98

Vegetation 310 6.25| 5.25| 34.92
Rock 271 21.25| 17.75| 17.62
Pavement 316 39.75] 41.50| 30.56
Litter 371 25.00] 17.25| 26.46
Cryptogams 82 25 475 244
Bare Ground 224 750 1350 6.94
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SOIL ANALYSISDATA --
Herd Unit 22, Study # 04, Study Name: Wades Canyon

Effective
rooting depth (inches)

Temp °F
(depth)

pH %sand

Y%silt

%clay

%0M

PPM P

PPM K

dS/m

110

62.0
(12.2)

7.1 42.0

314

26.6

3.0

8.8

96.0

A
=

Depth in Decimeters

>51

F (2] N -
BN o = o
' ' ' '

o A woN
(-2 (-] o (-4

Stoniness Index

_ Wades Canyon, Study # 22 - 04

Percent Frequency

40 60

PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 4

Type

Quadrat

Frequency
‘08

Rabbit

18

Deer

24

80 100
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BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 4

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata wyomingensis
S|85 1 - - - - - - - 1 - - - 66 1
91 - - - - - - - - - - - - 0 0
98 3 - - - - - - - 3 - - - 60 3
Y|85 7 3 - - - - - - 10 - - - 666 10
91 4 4 3 - - - - - 11 - - - 733 11
98 7 3 - 1 - - 1 - 9 - 2 1 240 12
M 85 5 23 5 - - - - - 32 - 1 - 22001 20 24 33
91 1 9 1 1 2 8 - - 26 5 1 - 2133 17 22 32
98 29 14 - 2 - - - - 24 - 21 - 900 19 27 45
D|85 3 14 9 - - - - - 23 - 3 - 1733 26
91 2 3 5 1 4 23 - - 10 4 1 23 2533 38
98 58 21 6 4 - - - - 15 4 10 60 1780 89
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 1000 50
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 58% 20% 06% +15%
'091 27% 62% 31% -46%
'98 26% 04% 64%
Total Plants/Acre (excluding Dead & Seedlings) '85 4599 Dec: 38%
'091 5399 47%
'98 2920 61%
Chrysothamnus viscidiflorus stenophyllus
Y|85 15 3 - - - - - - 18 - - - 1200 18
91 5 1 - - - - - - 6 - - - 400 6
98 18 - - - - - - - 16 - - 2 360 18
M 85 69 5 - - - - - - 74 - - - 4933 10 10 74
91 2 19 52 10 7 5 1 - 96 - - - 6400 8 9 96
98 | 202 3 - 5 2 -1 209 3 - - 4240 12 16 212
D|85 11 5 - - - - - - 16 - - - 1066 16
91 - 1 16 2 - 3 - - 16 - - 6 1466 22
98 9 - - 3 - - - - 10 - - 2 240 12
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 12% 00% 00% +13%
'091 23% 61% 05% -41%
'98 01% 00% 02%
Total Plants/Acre (excluding Dead & Seedlings) '85 7199 Dec: 15%
'091 8266 18%
'98 4840 5%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Gutierrezia sarothrae

Y|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 16 - - 1 - - - - - 17 - 340 17

M 85 3 - - - - - - - - 3 - 200 8 5 3
91 4 - 1 - - - - - - 5 - 333 7 6 5
98 61 - - 3 - - - - - 64 - 1280 8 9 64

D|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 3 - - - - - - - - - - 60 3

X]85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 80 4

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% +40%
'091 00% 20% 00% +80%
'98 00% 00% 04%
Total Plants/Acre (excluding Dead & Seedlings) '85 200 Dec: 0%
'091 333 0%
'98 1680 4%

Juni perus osteosperma

Y|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 1 - - - - - - - - 1 - 20 1

M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 1 - - - - - - - - 1 - 20 - - 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

'091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 40 -

Opuntia spp.

Y|85 1 - - - - - - - - 1 - - 66 1
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 0 0

M 85 3 - - - - - - - - - - 3 200 5 3 3
91 2 - - - - - - - - 2 - - 133 5 9 2
98 2 - - - - - - - - 2 - - 40 5 11 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 75% -50%
'091 00% 00% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 266 Dec: -
'091 133 -
'98 40 -

Pinus

edulis
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

M 85 - - - - - - - - - - - 0 - 0
91 - - - - - - - - - - - 0 - 0
98 2 - - - - - - - 2 - - 40 - 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec -
'091 0 -
'98 40 -
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Trend Study 22-5-98

Study site name: _Bone Hollow . Range type: _Big Sagebrush-Grass .

Compass bearing: frequency basdline 165 M degrees. Lines 2-4 208° M

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the intersection of the North Creek Road and SR153 on the east side of Beaver, go north 1.95 miles past
an irrigation pond on the left to a gravel pit on the right. On the south side of the gravel pit agood dirt road
goes northeast up the bottom of a draw (ignore the numerous other small dirt roads). Drive up thisroad 0.75
milesto afork. Turn right onto another major dirt road and go south 0.2 miles to another major right turn
(thereisalso aleft fork and a hard right). Go 0.1 miles west just past where the road goes closely between
two junipers. Look for afencepost 50 feet to the left. The fencepost marks the start of a pellet group transect.
The pellet group transect is marked by short yellow rebar running southeast at 25-foot intervals. The
frequency baseline starts between pellet stakes 3 and 4 and is marked by a 3-foot rebar tagged #7048.

.7 Mi. to North I
22-5-98
Creek Road 2Mi
J
Bone :
Hollow ,3
]
i
i
i
v
/
i
;
/
} /
+0' /
L Start of ~165°M /

* 208°M J
‘ /./'/
/'D/'/' e
Map Name: _Beaver, Utah Diagrammatic Sketch
Township_29S, Range 7W , Section 12 UTM_4240484.709 N, 3604463463 E
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DISCUSSION

Trend Study No. 22-5 (56A-1)

The Bone Hollow trend study samples an area of Wyoming big sagebrush and juniper administered by the
BLM. Thetransect islocated on a dight south facing dope at an elevation of 6,400 feet. Thisistypical of
the untreated winter ranges on the benches above Beaver, which are historically important deer winter range.
Deer use is moderate to heavy and varies somewhat from year to year depending on the winter weather. A
pellet group transect read on the site in 1998 indicates 93 deer days use/acre.

The soil is moderately deep, fairly compacted, and very stony throughout. Average effective rooting depth
(see methods) is estimated to be just over 12 inches with an average soil temperature of 49°F at amost 15
inches. Soil textural analysisindicates a sandy clay loam with aneutral pH (6.7). Plant development may be
limited due to relatively low amounts of phosphorous (8.5 ppm). Past erosion is apparent with a high
percentage of pavement (27%) and rock (6%) on the soil surface. Litter and herbaceous vegetation are found
mostly under the sagebrush. The potentia for continued erosion is high within the bare shrub interspaces.

A fairly dense and uniform stand of Wyoming big sagebrush, along with an open woodland of juniper and
pinyon, gives this extensive area it’ s vegetative aspect. The Wyoming big sagebrush is the only desirable
browse species present. The junipers provide good cover and many have been high-lined. Browsing pressure
continues to be moderate to heavy on the sagebrush. Seed production appeared low in both 1991 and 1998.
In 1985, the age structure indicated a relatively dynamic population with 22% of the plants classified as
young and a biotic potential of 19% in 1985. In 1991, only 5% of the plants were young and the biotic
potential was 0. Percent decadency increased from 30% in 1985 to 33% in 1991. Also, the percentage of
plants classified as dying accounted for 57% of the decadent portion of the population. In 1998, the
population still exhibits a downward trend with percent decadency again increasing to 35% of the population.
Currently, utilization continues to be moderate to heavy with the plants generally in good vigor. With
extended drought, this problem is intensified by the dominance of cheatgrassin the understory. At present, it
almost makes up 80% of the herbaceous cover. Other browse species scattered throughout the site in low
abundance include: broom snakeweed, narrowleaf low rabbitbrush, and prickly pear cactus. Point-centered
quarter data collected in 1998 estimates 39 pinyon trees/acre and 149 Utah juniper trees/acre.

A variety of grass species are found on the site. The most abundant is cheatgrass which provides 79% of the
herbaceous understory cover and 40% of the total vegetative cover. Cheatgrass was encountered in every
guadrat in 1998, with a nested frequency value of 379 out of a possible 400. The most abundant perennial
grasses are bottlebrush squirreltail and Indian ricegrass. Most of the grass species, whether abundant or not,
are found under the protection of the sagebrush.

Forbs occur sporadically throughout the community. They are mostly small and contribute little forage in the
spring. Current utilizationislight. Perennial herbaceous understory sum of nested frequency has changed
very little over all years.

1985 APPARENT TREND ASSESSMENT

The soil trend may be dightly downward with erosion occurring in the openings and slow soil building under
browse plants. The vegetative composition and age structures indicate a stable Wyoming sagebrush/grass
community with slow pinyon-juniper encroachment. Cool season herbaceous species are conspicuoudly
absent as aresult of constant heavy spring grazing in the past. A chaining could be used to restore the areato
amore productive state, but the rockiness of the surface soil would limit the success of broadcast seeding
unless the soil is sufficiently disturbed.
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1991 TREND ASSESSMENT

The soil trend is still considered dightly downward. Vegetative basal cover is still low at 4%. Rock-
pavement cover has decreased, with percent bare ground rising to 19% and percent litter cover decreasing to
40%. Thereisonly one key browse species, Wyoming big sagebrush, which has a 4% increase in it's
population density. The biotic potential has decreased and the young age class of plants has a so decreased,
but the percent of decadency isfairly stable and high. The percentage of plants classified as having poor
vigor has more than doubled to 18%. The browse trend is dightly downward with the decline of the young
age class and biotic potential. The trend for herbaceous understory is down as the sum of nested frequency is
declining with the drought.

TREND ASSESSMENT

soil - dightly down

browse - dightly downward

herbaceous understory - down, poor condition

1998 TREND ASSESSMENT

The soil trend is stable. There does not appear to be accelerated erosion on the site at thistime. Percent bare
ground cover has declined since 1991, as well as combined percent rock and pavement cover. Percent litter
cover has increased to 48% in 1998, although much of the litter is comprised of fine fuels contributed by
cheatgrass. The browse trend is dightly downward. Percent decadency has increased since 1991. Although
the percentage of dying plants has decreased, there are still many dying plants encountered and few seedling
or young plants were encountered in 1998. The herbaceous understory trend is stable with little change in
perennia herbaceous understory sum of nested frequency. Cheatgrassis dominate and could carry a
catastrophic fire where all the browse would be lost.

TREND ASSESSMENT

soil - stable

browse - dightly downward

herbaceous understory - stable, but dominated by cheatgrass

HERBACEOUS TRENDS --

Herd unit 22, Study no: 5

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 | '85 '91  '98 (98

e

G| Agropyron spicatum 1 3 1 1 1 1 .03
G| Bouteloua gracilis 1 - 12 1 - 4 a2
G| Bromus tectorum (@) - -l 379 - -| 100 20.28
G| Oryzopsis hymenoides 50 35 34 22 20 16 151
G| Poa secunda - 11 22 - 6 1 .00
G| Sitanion hystrix 122 99| 103 55 45 43 221
G| Stipa comata 9 12 11 4 5 6 .64
Total for Annual Grasses 0 o 379 0 0| 100 20.28
Total for Perennial Grasses 183] 160| 163 83 77 71 4.52
Total for Grasses 183] 160| 542 83 77l 171 24.80
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 | '85 ‘91 '98 (98

e

F|Agoseris glauca D D b7 2 3 7 A1
F|Alyssum alyssoides (a) - - 9 - - 3 .01
F|Antennariarosea - 3 - 1 2 .01
F|Arabis demissa 1 1 5 1 1 3 .04
F|Astragalus spp. - L4 17 - 2 6 .10
F | Chaenactis douglasii o 20 D 3 10 3 .01
F|Cryptantha spp. 10 20 - 5 9 - -
F|Descurainia pinnata (a) - - 3 - - 1 .00
F|Erigeron pumilus 10 - 3 6 - 1 .00
F|Leucelene ericoides - 7 5 - 3 2 .03
F|Machaeranthera canescens p11 22 - 6 2 - -
F|Microsteris gracilis (a) - - 1 - - 1 .00
F | Phlox austromontana w17 Il 27 8 5 13 .23
F|Ranunculus testiculatus (a) - - 33 - - 12 .16
F| Sphaeralcea coccinea 5 14 16 4 6 7 22
Total for Annual Forbs 0 0 46 0 0 17 0.18
Total for Perennial Forbs 66 85 99 35 42 44 0.79
Total for Forbs 66 85| 145 35 42 61 0.97

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --

Herd unit 22, Study no: 5

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B]|Amelanchier utahensis - .00

B|Artemisiatridentata 87 17.43
wyomingensis

B| Chrysothamnus nauseosus 1 .03
Chrysothamnus viscidiflorus 0 -
stenophyllus

B|Gutierrezia sarothrae 4 .06

B|Juniperus osteosperma 11 4.32

B|Opuntia spp. 4 .03

B|Pinus edulis 2 2.65

B| Sclerocactus 1 -

Total for Browse 110 24.54
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CANOPY COVER --

Herd unit 22, Study no: 5

Species Percent Cover
(98

Juniperus osteosperma 9

Pinusedulis 2

BASIC COVER --

Herd unit 22, Study no: 5

Cover Type Nested Average Cover %

Frequency
(98 '85 '91 '98
Vegetation 381 3.75 3.75] 41.04
Rock 190 175 2.25| 6.06
Pavement 315 42.75] 35.25( 27.36
Litter 397 43.00] 39.75( 48.47
Cryptogams 23 0 .50 .26
Bare Ground 253 8.75| 18.50| 14.31
SOIL ANALYSISDATA --
Herd Unit 22, Study # 05, Study Name: Bone Hollow
Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K ds/m
rooting depth (inches) (depth)
12.4 49.0 6.7 52.4 231 24.6 26 85 96.0 7
(14.9)

Stoniness Index

_ Bone Hollow, Study #22 - 05

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>5.1
[
o 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 5
Type Quadrat
Frequency
‘08
Rabbit 34
Deer 66
Cattle 1
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BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 5

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisia tridentata wyomingensis
S|85 16 1 - - - - - - 17 - - - 1133 17
91 - - - - - - - - - - - - 0 0
98 4 - - - - - - - 4 - - - 80 4
Y|85 12 6 1 - - - - - 18 - 1 - 1266 19
91 4 1 - - - - - - 5 - - - 333 5
98 9 1 - - - - - - 10 - - - 200 10
M 85 13 22 8 - - - - - 42 - 1 - 2866 15 15 43
91 13 31 11 2 - - - - 56 1 - - 3800 13 24 57
98 29 94 14 - 6 - - -l 141 - - - 2860 17 27 143
D|85 10 11 5 - - - - - 21 - 5 - 1733 26
91 13 9 2 5 - - 1 - 12 1 - 17 2000 30
98 17 34 27 1 2 - - - 62 1 5 13 1620 81
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - 2 - - - - - - 2 - - 680 34
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 44% 16% 08% + 4%
'091 45% 14% 18% -24%
'98 59% 18% 08%
Total Plants/Acre (excluding Dead & Seedlings) '85 5865 Dec: 30%
'091 6133 33%
'98 4680 35%
Chrysothamnus nauseosus
M 85 - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - 0 - - 0
98 - - - 1 - - - - 1 - - - 20 - - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 20 -
Chrysothamnus viscidiflorus stenophyllus
Y|85 - - - - - - - - - - - - 0 0
91 - 1 - - - - - - 1 - - - 66 1
98 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 100% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec -
‘91 66 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Gutierrezia sarothrae
S|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 4 - - - - - - - 4 - - 80 4
Y|85 - - - - - - - - - - - 0 0
91 2 - - - - - - - 2 - - 133 2
98 - - - - - - - - - - - 0 0
M 85 - - - - - - - - - - - 0 - 0
91 - - - - - - - - - - - 0 - 0
98 5 - - - - - - - 5 - - 100 7 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00% -25%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 133 -
'98 100 -
Juniperus osteosperma
S|85 - - - - - - - - - - - 0 0
91 2 - - - - - - - 2 - - 133 2
98 8 - - 1 - - - - 9 - - 180 9
Y|85 1 - - - - - - - 1 - - 66 1
91 1 - - - - - - - 1 - - 66 1
98 6 - - 2 - - - - 8 - - 160 8
M 85 - - - - - - - - - - - 0 - 0
91 - - - - - - - - - - - 0 - 0
98 1 - - 1 - - - - 4 - - 80 - 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 00% 00% 00% +73%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'08 240 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Opuntia spp.

S|85 1 - - - - - - - 1 - 66 1
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - 0 0

Y|85 1 - - - - - - - 1 - 66 1
91 2 - - 1 - - - - 3 - 200 3
98 - - - - - - - - - - 0 0

M 85 - - - - - - - - - - 0 - - 0
91 4 - - - - - - - 4 - 266 5 6 4
98 3 - - 1 - - - - 4 - 80 5 10 4

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% +86%
'091 00% 00% 00% -83%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 466 -
'98 80 -

Pinusedulis

Y|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - 1 - - - - 2 - 40 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

'091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 40 -

Sclerocactus

M 85 - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - 0 - - 0
98 1 - - - - - - - 1 - - 20 2 4 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 20 -
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Trend Study 22-6-98

Study site name: _Beaver Table . Range type: _Cabled, Reseeded P-J .

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the corner of North Creek Road and SR153 in Beaver, go north 1.95 miles to agravel pit on the right.
On the south side of the gravel pit agood dirt road goes northeast up the bottom of adraw. Drive up this road
0.75 milesto afork, go straight (right fork goes to Bone Hollow transect). Continue 0.8 milesto afork, turn
right through the fence. Go 0.5 miles to another fork, go straight heading north then east 0.5 miles to a fence.
Continue east past the fence 0.25 miles to another fence line with afork just beyond it. Go straight (east)
another 0.25 milesto ajunction with aroad going north-south, turn left (north). Go 0.45 milesto ajunction
with aroad going east-west. Continue north 0.15 miles to afencepost 15 feet off the road to the right. This
fencepost marks the start of a pellet group transect which runs 158 degrees from the post with a short yellow
stake every 25 feet. Count down 3 short stakes to locate the O-foot baseline stake, a 3-foot rebar tagged
#7049.

Start of Pellet
transect

I o
100'

__________ A7mi.
Map Name: _Beaver, Utah Diagrammatic Sketch
Township_28S, Range 6W , Section 32 UTM_4243683.833 N, 364221.951 E
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DISCUSSION

Trend Study No. 22-6 (56A-2)

The Beaver Table trend study islocated on a bench at the foot of the Tushar Mountains northeast of Beaver.
The Beaver bench areais recognized as critica range to wintering deer, especialy since completion of 1-15
has restricted movement to the extensive winter ranges west of 1-15. The study isin the center of aDivision
of Wildlife Resources owned section, which was cabled and seeded in 1957. The general terrainisalong
gentle sope (3-5%) with a western aspect and an elevation of 6,800 feet. The vegetative community is
dominated by Wyoming big sagebrush and scattered bitterbrush and juniper.

No cattle grazing is authorized in the area. With an average of 40 deer days use/acre between 1981 and 1985,
the pellet group transect on the site recorded the second highest 5-year average for annual use on this herd
unit at the time (Jense et al. 1985). Since then, through the winter of 1990-91, the average was even higher at
56 deer days use/acre (Jense et a. 1991). Between 1993 and 1997, deer days use/acre averaged 18 (Evans et
al. 1997). A pellet group transect read on the site in 1998 indicates 47 deer days use/acre.

The soil is aluvialy deposited with an average effective rooting depth (see methods) of 17 inches. Sail
textural analysisindicates a clay soil with aneutral pH (6.6). Thereisalime cemented hardpan
approximately two feet below the surface, which could limit rooting depth. A number of large rocks from
basaltic parent material are found throughout the soil profile. Thereisaso a concentration of rocks and
pavement on and near the soil surface. Good litter and vegetative cover and the gentle dope moderates the
hazard of severe soil erosion, which occurs only to a small degree on the site. Some overland water
movement is apparent near the end of the transect.

The dominant speciesis Wyoming big sagebrush. This population is currently a mixture of mature (51%) and
decadent (48%) plants. Percent decadency is similar to that reported in 1991, but the percentage of decadent
plants classified as dying has increased to 25%. Intensity of utilization is consistent over al years with most
plants showing light to moderate use. With an exception in 1985 for young plants, seedling and young plants
have rarely been encountered. Plants displaying poor vigor has remained relatively consistent and is currently
at 13% of the population. The relatively large decrease in sagebrush density from 1991 and 1998 can be
partially explained by number of dead plantsin the population, however the majority of the change is because
of amuch larger sample size giving more accurate estimates for browse populations with clumped and/or
discontinuous distributions. Antel ope bitterbrush, an important species, provides only 4% cover on the Site.

It isahighly preferred species by deer and has been moderately to heavily hedged in the past. Currently,
hedging is moderate and the plants average 27 inchesin height. Past intense grazing does not seem to have
adversaly effected the plants vigor, as they are spreading out over the ground and a so producing good
numbers of young.

Y oung Utah junipers are scattered over the area and show signs of reinvasion in the upper end of the treated
section. Point-centered quarter data from 1998 estimate 107 Utah juniper treed/acre. Broom snakeweed, an
undesirable browse species, shows high fluctuations in density between al years. Current density is
estimated to be 7,640 plants/acre with 69% of the population classified as mature and 31% as young. This
high fluctuation in density istypical for areas that have experienced the extended drought followed by years
with normal precipitation patterns.

The dominate grass is cheatgrass which accounts for 56% of the herbaceous understory cover and 27% of the
total vegetative cover. Cheatgrass was found in 99 out of 100 quadrats and had a nested frequency of 345 out
of apossible 400. Bottlebrush squirreltail, Indian ricegrass, muttongrass, and bluebunch wheatgrass occur
rather sporadically, but enough to provide some forage. Indian ricegrass and bluebunch wheatgrass have
significantly increased in nested frequency, while bottlebrush squirrdltail has significantly decreased in nested
frequency since 1991. The grasses are vigorous and currently not utilized. Perennia herbaceous understory
sum of nested frequency has declined dlightly over all years from 238 in 1985 to 199 in 1998.
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A variety of herbaceous vegetation besides the grasses is present. Seventeen species of forbs were
encountered, afew of which are large enough and common enough to be a valuable forage source. These
include lobeleaf groundsel, longleaf phlox, and sulfur eriogonum. No seeded species were found.

1985 APPARENT TREND ASSESSMENT

Anincrease in the frequency of herbaceous vegetation and litter cover indicates an improving soil condition
and the slowing of soil erosion and adding organic matter. With the apparent increase in grasses and forbs,
vegetative trend is aso upward for the time being. However, snakeweed and juniper appear to be dowly
increasing in thisarea. Since deer use appears to be increasing, the added pressure on the more palatable
species may favor these invaders and accelerate their invasion into the community. Chaining and seeding
projects similar to this one could be done in adjacent areas and alleviate some of the browsing pressure to
maintain the range in good condition for alonger period.

1991 TREND ASSESSMENT

Soil trend is dightly down because vegetative basal cover is down, as well as litter, with percent bare ground
increasing to 32%. Browsetrend is dightly downward. Wyoming big sagebrush density isincreasing, but
percent decadency has also increased. Broom snakeweed decreased by 84%. Antelope bitterbrush density
has aso increased by 32% with a good percent of young plants present. The sum of nested frequency values
indicates a stable herbaceous understory trend.

TREND ASSESSMENT

soil - dightly downward

browse - dightly downward with an increase in percent decadency for Wyoming big sagebrush
herbaceous understory - stable

1998 TREND ASSESSMENT

The soil trend is dightly upward. Percent bare ground cover has declined while percent litter cover has
increased. Some erosion is apparent near the end of the transect, but thisis not accelerated and more of the
soil is becoming protected from erosion. Much of the litter isfine fuels, provided chiefly from the cheatgrass,
and could carry afire throughout the site. The browse trend is downward. Wyoming big sagebrush percent
decadency is still high with 48% of the population classified as decadent. A disturbing element of the
Wyoming big sagebrush population is the increase in the percentage of decadent plants classified asdying. If
this trend continues much of the population could be lost. The herbaceous understory is dightly downward.
Perennial grass, the important component of the herbaceous understory on this site, shows a consistent decline
in sum of nested frequency over all years.

TREND ASSESSMENT

soil - dightly upward

browse - dightly downward

herbaceous understory - dightly downward

95



HERBACEOUS TRENDS --
Herd unit 22, Study no: 6

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 | '85 ‘91 '98 (98

e

G| Agropyron cristatum - - 1 - - 1 .00
G| Agropyron spicatum - < 14 - - 8 44
G| Bromus japonicus (a) - - 4 - - 1 .03
G| Bromus tectorum (@) - -l 345 - - 99 11.17
G| Oryzopsis hymenoides 25| 241 50 14 12 26 2.58
G| Poafendleriana 20 17 19 8 10 8 71
G| Poa pratensis - - 1 - - 1 .03
G| Sitanion hystrix ,1821 ,180( 114 71 77 53 3.65
G| Stipa lettermani 1 3 - 1 1 - -
Total for Annual Grasses 0 0| 349 0 0| 100 11.20
Total for Perennial Grasses 238 224 199 94| 100 97 7.42
Total for Grasses 238 224| 548 94| 100| 197| 18.62
F|Agoseris glauca - - 7 - - 3 .01
F|Alyssum alyssoides (a) - - 5 - - 2 .01
F|Antennariarosea - - L0 - - 4 04
F|Arabis demissa L1527 D 8 16 2 .01
F|Astragalus convallarius 3 - b3 1 - 5 15
F|Astragalus spp. - - 4 - - 2 .03
F|Castillgja chromosa - 6 - - 3 - -
F | Calochortus nuttallii 2 - - 1 - - -
F|Cadtillgja spp. - - - - - - .00
F | Chaenactis douglasii w35 .33 D 17 19 2 04
F|Cymopterus spp. 4 - - 2 - - -
F| Epilobium paniculatum (@) - - 31 - - 13 .09
F| Eriogonum umbellatum 3 2 6 2 1 3 .06
F|Lactucaserriola - - 2 - - 1 .00
F|Lotus utahensis - - 1 - - 1 00
F|Machaeranthera canescens 3 ~1 10 1 - 5 A7
F| Penstemon spp. - - 1 - - 1 .03
F|Phlox longifolia A7 421 41 6 22 16 15
F|Polygonum douglasii (a) - - 9 - - 4 .02
F | Senecio multilobatus 24 o 1 H12 12 5 8 .07
F| Sphaeralcea coccinea 29 24 22 11 9 10 .30
Total for Annual Forbs 0 0 45 0 0 19 0.12
Total for Perennial Forbs 135| 141] 132 61 75 63 1.10
Total for Forbs 135| 141 177 61 75 82 1.22

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)
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BROWSE TRENDS --
Herd unit 22, Study no: 6

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Artemisiatridentata 90 13.81

wyomingensis

B|Gutierrezia sarothrae 61 411

B|Juniperus osteosperma .78

B|Opuntia spp. -

B|Pinus edulis -
B|Purshiatridentata 30 3.14

B|Ribes cereum cereum 1 -

Total for Browse 186 21.86

CANOPY COVER --

Herd unit 22, Study no: 6

Species Percent Cover

(98

Juniperus osteosperma .60

BASIC COVER --
Herd unit 22, Study no: 6

Cover Type Nested Average Cover %

Frequency
(98 '85 '91 '98
Vegetation 360 6.50| 5.25| 41.77
Rock 209 1450 10.25] 9.70
Pavement 247 11.50| 12.25] 11.98
Litter 391 40.75] 39.25| 47.04
Cryptogams 9 25 75 .02
Bare Ground 253 26.50| 32.25( 18.15
SOIL ANALYSISDATA --
Herd Unit 22, Study # 06, Study Name: Beaver Table
Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
17.1 62.4 6.6 36.7 227 40.6 22 10.6 73.6 6
(16.5)
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Stoniness Index

. Beaver Table, Study #22 - 06
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(‘) 20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 6
Type Quadrat
Frequency
‘08
Rabbit 39
Deer 43
BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 6
AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata wyomingensis
S|85 3 1 - - - - - - 4 - - - 266 4
91 - - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - - 20 1
Y|85 22 9 1 - - - - - 23 4 5 - 2133 32
91 - 3 3 - - - - 6 - - - 400 6
98 5 - - - - - - - 5 - - - 100 5
M85 31 29 - - - - - - 57 - 3 - 4000 15 20 60
91 24 18 10 2 6 3 1 - 55 5 2 2 4266 17 26 64
98 59 66 8 1 3 - -l 136 1 - - 2740 19 26 137
D|85 9 23 1 - - - - - 25 2 5 1 2200 33
91 30 17 11 9 6 4 3 - 57 3 10 10 5333 80
98 68 47 13 - 1 - - 94 1 2 32 2580 129
X|85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - - 1380 69
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 49% 02% 11% +17%
'91 33% 19% 16% -46%
'98 43% 08% 13%
Total Plants/Acre (excluding Dead & Seedlings) '85 8333 Dec: 26%
'91 9999 53%
'98 5420 48%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 4 6 7 9 1 2 Ht. Cr.
Gutierrezia sarothrae
S|85 35 - - - - 34 1 2333 35
91 - - - - - - 0 0
98 18 - - - - 18 - 360 18
Y|85 42 - - - - 42 - 2800 42
91 1 - - - - 1 - 66 1
98 | 119 1 - - -1 120 - 2400 120
M 85 67 - - - - 67 - 4466 9 8 67
91 8 2 - 1 - 11 - 733 9 6 11
98 | 259 3 - - -l 262 - 5240 13 11 262
D|85 - - - - - - - 0 0
91 4 1 - - - 4 - 333 5
98 - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% -84%
'091 00% 06% +85%
'98 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 7266 Dec: 0%
‘91 1132 29%
'98 7640 0%
Juniperus osteosperma
S|85 3 - - - - 3 - 200 3
91 - - - - - - - 0 0
98 - 1 - - - 1 - 20 1
Y|85 1 - - - - 1 - 66 1
91 1 - - - - 1 - 66 1
98 1 - - - - 1 - 20 1
M 85 2 - - - - 2 - 133] 69 45 2
91 2 - - - - 2 - 133 78 68 2
98 2 - - - - 2 - 40 - - 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% + 0%
'091 00% 00% -70%
'98 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 199 Dec: -
‘091 199 -
'08 60 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Opuntia spp.

Y|85 - - - - - - - - - - 0 0
91 3 1 1 - - - - - 4 - 333 5
98 - - - - - - - - - - 0 0

M 85 2 - - - - - - - 2 - 133 5 12 2
91 1 - - - - - - - - - 66 4 6 1
98 - - - - - - - - - - 0 7 19 0

D|85 - - - - - - - - - - 0 0
91 - - - - - - 1 - - - 66 1
98 - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% +71%
'091 14% 14% 43%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 133 Dec: 0%
‘091 465 14%
'98 0 0%

Pinusedulis

S|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - 20 1

Y|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Purshia tridentata
S|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 1 - - - - - 1 - - 2 - - - 40 2
Y|85 - 2 - - - - - - - 2 - - - 133 2
91 2 7 2 - 1 - 1 - - 13 - - - 866 13
98 12 - - 3 - - - - - 15 - - - 300 15
M 85 - 3 8 - - - - - - 11 - - - 733 22 11 11
91 - - 1 - - 1 - - - 2 - - - 133] 33 53 2
98 3 14 7 - - - - - - 24 - - - 480 27 46 24
D|85 - - - - - - - - - - - - - 0 0
91 - 1 1 - 2 - - - - 2 - 2 - 266 4
98 - - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 38% 62% 00% +32%
'091 58% 26% 11% -38%
'98 36% 18% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 866 Dec: 0%
'091 1265 21%
'98 780 0%
Ribes cereum cereum
M 85 - - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - - 0 - - 0
98 5 - - - - - - - - 5 - - - 100 12 16 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 100 -
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Trend Study 22-7-98

Study site name: _Sheep Rock . Range type: _Chained, Cabled, Seeded P-J .

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the junction of SR153 and North Creek Road east of Beaver, proceed north on the North Creek Road
5.0 milesto afork. Keep to the right on the pavement and continue 0.5 miles to another fork. Turn left and
drive 0.55 miles, crossing a bridge, to afork in the road with a sheeprock sign. Turn left and after 100 yards
take a sharp bend to the left to stay on the good road. Drive about 200 yards and keep to the right at another
fork. Continue 0.175 miles and again keep right at afork. Go 1.625 miles to a cattle guard and 0.15 miles
beyond it to afork. Turn to the left instead of crossing a cattle guard into a chained area. Drive 0.9 miles
further to cross a cattleguard and enter the chained area. Go 0.35 milesto afork, stay left. After 0.25 miles
you will again enter directly into the chained area. Continue 0.2 miles into the chaining to a witness post on
the left side of the road. The frequency baseline starts 195 feet west of the witness post. The O-foot basdline
stake is a short rebar with a browse tag #7058 attached.

CHAINING

Map Name: _Beaver, Utah Diagrammatic Sketch

Township_28S, Range 6W , Section 7 UTM_4249989.529 N, 362980.603 E
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DISCUSSION

Trend Study No. 22-7 (56A-3)

The Sheep Rock trend study is located near the mouth of Sheep Rock Canyon on the gentle (5-10%) west
sloping foothills of the Tushar Mountains. Elevation is 6,800 feet. The study samples a Forest Service
chaining and seeding project completed in the fall of 1981. The Forest Service two-way chaining effectively
removed the pinyon-juniper overstory and the site is currently dominated by seeded perennia grasses. Fire
has a so apparently been an influence as the site burned after the chaining. The fire consumed many of the
downed pinyon-juniper snags and continued up the mountain into the untreated woodland. The lack of
adequate browse species is the most notable effect of the past wildfire. One-quarter mile to the west isthe
BLM boundary and a 25-year old chaining.

In some winters, deer spend much of the season at lower elevations. Judging from data collected at the Sheep
Rock deer pellet group transect, use is generally low. With its abundance of valuable early season grasses, the
area makes an excellent early spring range for mule deer and winter range for elk. Therewas anincreasein
use in the winter of 1984-85 (Jense et a. 1985). Since then, the deer days use/acre hasrisen to 11 (Jense et a.
1991). It appears that the pellet group transect has not been read since that time. A pellet group transect read
on the sitein 1998 indicates 12 deer days use/acre and 52 cow days use/acre.

Soil textural analysis indicates a sandy loam with a dlightly acidic pH (6.5). The average effective rooting
depth (see methods) is just over 11 inches with an average soil temperature of 47°F at a depth of 15 inches.
The grasses provide a high percentage of ground cover (85%) with al the seeded species considered valuable
for watershed protection. There was only a small amount of bare soil (9%) in 1985, which has increased to
26% in 1991, and has now dropped to 7% in 1998. Thereis no evidence of conspicuous soil erosion.

Large shrubs are currently lacking on the site. Few young or seedling plants of big sagebrush, antelope
bitterbrush, true mountain mahogany, and Gambel oak are found in the area. Some pinyon and Utah juniper
trees are present, but they are quite scattered. Point-centered quarter data from 1998 estimate 15 pinyon and
47 Utah juniper trees/acre.

By far the most abundant and productive class of vegetation is the grasses which provides 85% of the
vegetation cover. Cheatgrassis one of the abundant species, but there are many other seeded grasses present
which will help keep cheatgrassin check. The most abundant perennial species are smooth brome, crested
wheatgrass, and intermediate wheatgrass. Smooth brome sum of nested frequency has shown a significant
increase in value every year since 1985. Perennial grass sum of nested frequency has continued to increased
from 411 in 1985, to 542 in 1991, and is currently 613.

In 1985, the only forbs identified were two seeded species, dfafaand small burnet. At that time it was felt
that the abundance of the highly preferred afafawill be an important indicator of range trend in the future.
Alfafahas not been encountered on the site since 1985. Thisis probably an illustration of the effects of an
extended drought coupled with excessive selective grazing. Many annual forbs are present on the site and
they include: pale alyssum, little flower collinsia, annual stickseed, and little polecat. American vetchis by
far the most abundant forb and is of moderate to high palatability for wildlife and livestock.

1985 APPARENT TREND ASSESSMENT

The chaining and seeding was successful and trend is upward for herbaceous species. The soil is stable and
protected by avariety of grasses. The grasses appear to be increasing in density, but not so much asto
compete with the upcoming browse component. Several species of valuable deer browse are present and as
they increase, the area will be even better for deer, although it is now excellent elk range.
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1991 TREND ASSESSMENT

The trend for soil is down since vegetative basal cover has decreased to only 3% from a high of 11%. Percent
bare ground has increased from 9% to 26%. The large increase in percent bare ground and decreases in
vegetational basal cover, pavement, and rock would indicate possible movement of soils across the soil
surface. The browse trend is basically non-existent because of the chaining-seeding and wildfire going
through the area after treatment. The grasses of the herbaceous understory have a higher nested frequency
value, but forbs are very scarce. Even with a dlight decrease for forbs, they are il so scarce they are of little
use on thissite. Trend for herbaceous understory is up.

TREND ASSESSMENT

s0il - down

browse - none available since the treatment and fire
herbaceous understory - up for grasses, few forbs on site

1998 TREND ASSESSMENT

The soil trend is upward. There is abundant vegetation and litter cover to protect from erosion at thistime.
Additionally, percent bare ground has decreased from 26% in 1991 to 7% in 1998. The browsetrend is
basically non-existent because of the chaining-seeding and wildfire going through the area after treatment.
Photographs show that the pinyon and Utah juniper trees are increasing in size over time. The herbaceous
understory trend is upward. Perennia herbaceous understory sum of nested frequency has increased from 546
in 1991 to 749 in 1998. Although cheatgrassis present on the site, it will remain under control with the very
competitive perennial species on the site.

TREND ASSESSMENT

soil - upward

browse - none available since the treatment and fire

herbaceous understory - upward with an increase in perennial herbaceous understory sum of nested

frequency
HERBACEOUS TRENDS --
Herd unit 22, Study no: 7
T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 | '85 ‘91 '98 (98
e
G| Agropyron cristatum 89| ,136] ,170 44 59 63 8.96
G| Agropyron intermedium p173| ,240( 174 78 98 53 9.92
G| Agropyron spicatum - - 2 - - 1 .03
G|Bromusinermis 95| 1351 219 41 54 75 9.84
G| Bromus tectorum (@) - -l 298 - - 87 11.51
G| Elymus junceus p29] 11 4 14 6 3 33
G| Poa secunda 3 2| 40 1 2 14 91
G| Sitanion hystrix w22 18 4 12 12 2 .01
Total for Annual Grasses 0 0| 298 0 0 87 11.51
Total for Perennial Grasses 411 542 613] 190 231| 211 30.01
Total for Grasses 411] 542 911] 190| 231| 298] 4153
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 | '85 ‘91 '98 (98

e

F|Agoseris glauca - - 4 - - 2 .01
F|Alyssum alyssoides (a) - - 63 - - 22 16
F|Arabis spp. - 3 5 - 2 2 .01
F|Astragalus convallarius - - 1 - - 1 .03
F|Astragalus spp. - - 2 - - 1 .00
F|Camelinamicrocarpa (a) - - 17 - - 7 .03
F | Calochortus nuttallii - - 2 - - 1 .00
F| Chaenactis douglasii - - 1 - - 1 .00
F|Collinsia parviflora (a) - - 56 - - 23 A1
F|Crepis acuminata - - 1 - - 1 .03
F|Cymopterus spp. - - 1 - - 1 .00
F|Draba spp. (a) - - 12 - - 4 .02
F| Eriogonum racemosum - - 3 - - 1 .03
F|Holosteum umbellatum (&) - - 3 - - 2 .01
F|Lappulaoccidentalis (a) - - 32 - - 15 10
F|Leucelene ericoides - - 5 - - 2 15
F|Medicago sativa (ladak) 35 - - 15 - - -
F|Microsteris gracilis (a) - - 20 - - 7 16
F | Orobanche fascicul ata - - 2 - - 1 .00
F|Phacelia spp. - 1 - - 1 - -
F|Phlox longifolia - - 2 - - 2 .01
F|Polygonum douglasii (a) - - 5 - - 2 .01
F|Ranunculus testiculatus (a) - - 5 - - 3 .06
F| Sanguisorba minor 1 - - 1 - - -
F| Tragopogon dubius - - 2 - - 1 .00
F|Unknown forb-perennial 20 - - 8 - - -
F|Viciaamericana - -1 ,105 - - 43 2.28
Total for Annual Forbs 0 0| 213 0 0 85 0.67
Total for Perennial Forbs 56 4] 136 24 3 60 2.59
Total for Forbs 56 4 349 24 3| 145 3.26

Values with different subscript |etters are significantly different at % = 0.10 (annuals excluded)

105



BROWSE TRENDS --
Herd unit 22, Study no: 7

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Amelanchier utahensis 0 -

B| Artemisiatridentata vaseyana 1 .63

B| Cercocarpus montanus 0 -

B| Chrysothamnus nauseosus 0 -

B| Chrysothamnus viscidiflorus 0 -
B|Gutierrezia sarothrae 0 -

B|Juniperus osteosperma 2 1.79

B|Pinus edulis 0 -
B|Purshiatridentata 0 -

B| Quercus gambelii 4 1.79

Total for Browse 7 4.21

BASIC COVER --

Herd unit 22, Study no: 7

Cover Type Nested Average Cover %

Frequency
(98 '85 '91 '98
Vegetation 384 10.50f 3.00| 48.07
Rock 86 1501 250 3.09
Pavement 285 28.75| 16.25| 21.02
Litter 396 50.25| 52.25| 50.47
Cryptogams 10 0 0 .05
Bare Ground 196 9.00f 26.00] 7.12
SOIL ANALYSISDATA --
Herd Unit 22, Study # 07, Study Name: Sheep Rock
Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K ds/m
rooting depth (inches) (depth)
11.2 47.0 6.5 54.0 284 17.6 30 10.0 172.8 9
(15.2)

Stoniness Index

. Sheep Rock, Study #22 - 07
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PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 7

Type Quadrat
Frequency
‘08
Rabbit 6
Elk 1
Deer 4
Cattle 28

BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 7

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 9 1 2 3 4 Ht. Cr.
Amelanchier utahensis
M85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - - of 3 19 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'91 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 0 -
'98 0 -
Artemisia tridentata vaseyana
M85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 1 - - - - - - 1 - - - 20| 27 38 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'91 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 0 -
'98 20 -
Cercocarpus montanus
M85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - - of 27 30 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'91 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 0 -
'98 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 3 Ht. Cr.
Chrysothamnus nauseosus
M 85 - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - 0l 35 66 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 0 -
'98 0 -
Chrysothamnus viscidiflorus
Y|85 2 - - - - - - 2 - - 133 2
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - 0 0
M 85 11 - - - - - - 11 - - 733 13 11 11
91 - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 866 Dec: -
'091 0 -
'98 0 -
Gutierrezia sarothrae
M 85 - - - - - - - - - - 0 - - 0
91 4 - - - - - - 4 - - 266 10 11 4
98 - - - - - - - - - - 0 12 12 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 266 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Juniperus osteosperma
S|85 - - - - - - - - - - - 0 0
91 1 - - - - - - - 1 - - 66 1
98 - - - - - - - - - - - 0 0
Y|85 1 - - - - - - - 1 - - 66 1
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 0 0
M 85 - - - - - - - - - - - 0 - - 0
91 1 - - - - - - - 1 - - 66| 38 36 1
98 1 - - - - - 1 - 2 - - 40 - - 2
X]85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 00% 00% 00% -39%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'98 40 -
Pinus edulis
X]85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 0 -
Purshiatridentata
Y|85 1 - - - - - - - 1 - - 66 1
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 0 0
D|85 - - - - - - - - - - - 0 0
91 - - 1 - - - - - - - 1 66 1
98 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 00% 100% 100%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: 0%
‘91 66 100%
'08 0 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Quercus gambdlii
Y|85 2 - - - - - - - 2 - - 133 2
91 - 2 - - - - - - 2 - - 133 2
98 2 - - 3 - - - - 5 - - 100 5
M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 13 - - - - - - - 13 - - 260 44 30 13
D|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 100% 00% 00% +65%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 133 Dec: 0%
‘091 133 0%
'98 380 5%
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Trend Study 22-8-98

Study site name: _Muley Point .

Compass bearing: frequency basdline 180 degrees.

Range type: _Big Sagebrush .

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3

(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From exit #95 on I-15 (junction with SR20) go to the east side of the freeway, then go 1.2 miles east from the
cattleguard on SR20 to a small wooden H in the fence on the left. Go north, through the gate for 0.15 miles to
a4-way intersection. Turn left on the pipeline road and go 0.55 miles then stop. On the ridge to the north
locate the lowest JUOS on the skyline. Walk to the juniper, about 1/4 mile. The base line starts 10 feet south
of the JUOS. The O-foot stake consists of a 3-foot rebar with browse tag #7051 attached.

T h
22-8-98
Ridge

Pipeline road

\< Hill
,/'/

~. -

Map Name: _Buckhorn Flat, Utah

Township_31S, Range 7W , Section 29

Diagrammatic Sketch

UTM_4215187.646 N, 353663.949 E




DISCUSSION

Trend Study No. 22-8 (56B-1)

The Muley Point trend study is located on a ridge overlooking an expansive sagebrush valley. The study ison
BLM administered land at an elevation of 6,200 feet. On the site, and for many miles around, the vegetation
is dominated by dense, low growing Wyoming big sagebrush. The site has a moderately steep dope of 25%
with a south-southwest aspect. This area lies below the Hurricane Cliffsand is critical deer winter range. The
winter range on the adjacent management unit 28 isincreasingly threatened by the elimination of sagebrush
and conversion to agricultural fields where deer are excluded. Thisin effect, concentrates deer use on the
remainder of the public land on unit 22. Pinyon-juniper density gradually increase to the east as you approach
the mountains. Moderately heavy deer use occurs in the winter judging from the pellet group transect datain
1998 with an estimated 80 deer days use/acre on the Site.

Soil textural analysis indicates a sandy clay loam with aneutral pH (7.3). The average effective rooting depth
(see methods) is 11 inches with an average soil temperature of 62.4°F at 13 inches. Plant development may
be limited due to relatively low amounts of phosphorous (5.8 ppm). The soil surface is covered with high
amounts of rock (18%) and pavement (34%). Rock and pavement are also present throughout the soil profile.
The rocks appear to be from basaltic parent material with some exhibiting calcite deposits. Erosionis
minimal with little bare ground cover (12%). There appears to be a hardpan or compacted soil layer about 12
inches below the soil surface which could be limiting to root development.

Although two subspecies of sagebrush, basin big sagebrush and Wyoming big sagebrush, are present,
Wyoming big sagebrush is the dominate and the only one to occur in the density strips. These plants average
22 inches in height and continue to display good vigor with moderate hedging. 1n 1985, 28% of the plants
were classified as decadent. This changed dramatically to 75% in 1991. 1n 1998, percent decadency had
declined to 37% of the population. The sagebrush losses noted in 1998 can be partialy explained by dead
plants in the population (56% of it can be accounted for), the remainder is because of the much larger sample
size utilized in 1998. This larger sample size more accurately estimates shrub populations that have
discontinuous and/or clumped distributions. Photographs from all years show athinning of the Wyoming big
sagebrush population. Although pinyon and Utah juniper trees are sparse on the study area, they do provide
some cover and have all been highlined to about 5 feet.

The herbaceous understory continues to be rather sparse and stunted. Photographs from 1985 and 1991 show
no or little cheatgrass was present on the site. 1n 1998, it is by far the most common grass and provides a
dense carpet throughout the shrub interspaces. Most of the other grasses and forbs are found growing under
the protection of sagebrush canopies. Perennial grass sum of nested frequency has increased, but only
dlightly. The most common perennial grasses are bottlebrush squirreltail and Indian ricegrass, which provide
asmall amount of winter and spring forage. Scarlet globemallow and heath aster significantly increased in
nested frequency since 1991. Perennia forb sum of nested frequency has increased since 1991, mostly due to
an increase in scarlet globemallow.

1985 APPARENT TREND ASSESSMENT

Now that the surface is covered by alayer of erosion pavement and rock, the soil surface appears basically
stable. The indicators also point to a static vegetative trend. Populations appear stable, and the plant
composition is not likely to change for along time unless there is increased browsing pressure from sheep and
deer.
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1991 TREND ASSESSMENT

The soil trend appears to be stable. However, vegetational basal cover has gone even lower, from 2% to 1%.
Percent cover for rock-pavement and litter have changed very little. Percent bare ground has not changed.
The key browse species, Wyoming big sagebrush, has decreased by 40%, while the percent decadence has
more than doubled to 75%. With the high density of 8,132 plants/acre in 1985, this poor site in conjunction
with the extended drought has caused a great deal of thinning within the community. The population should
stabilize at a somewhat lower density, but this trend should be monitored closely. Trend for browse is down.
The narrative for the herbaceous understory is similar. The sum of nested frequency for both grasses and
forbs has dropped substantially since 1985. The only event that can help improve this siteisan end this
prolonged drought.

TREND ASSESSMENT

soil - stable, but poor condition and poor site potential
browse - downward

herbaceous understory - downward

1998 TREND ASSESSMENT

The soil trend continues to be stable with little erosion apparent. Percent rock and pavement cover has
dightly declined over al years, while percent bare ground has stayed relatively smilar. The browsetrend is
downward. Wyoming big sagebrush percent decadency has declined from a high of 75% in 1991 to 37% in
1998, although thisis still higher than the 1985 estimate of 28%. The population is dowly declining with low
numbers of seedling or young plants encountered in 1998. The dense carpet of cheatgrass in the shrub
interspaces provides excessive competition for sagebrush seedling establishment. The herbaceous understory
trend is downward. Although perennia herbaceous understory sum of nested frequency has increased, the
dense cheatgrass carpet that was not present in the past is a severe fire hazard which could ultimately
eliminate the Wyoming big sagebrush population and the value of this area as deer winter range. Perennia
grasses and forbs need to increase in abundance to decrease the possibility of a devastating fire.

TREND ASSESSMENT

soil - stable, but poor condition and poor site potential
browse - downward

herbaceous understory - downward

HERBACEOUS TRENDS --

Herd unit 22, Study no: 8

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 | '85 '91  '98 (98

e

G| Aristida purpurea - 11 26 - 7 11 32
G| Bromus tectorum (@) - -l 342 - - 99 13.36
G|Hilariajamedii - - b3 - - 4 19
G| Oryzopsis hymenoides A4 67 77 21 29 38 242
G| Sitanion hystrix p1791 101 91 70 47 44 1.56
G| Stipa comata 11 - 4 4 - 2 .04
Total for Annual Grasses 0 0| 342 0 0 99 13.36
Total for Perennial Grasses 234 179 206 95 83 99 4.53
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 | '85 ‘91 '98 (98

e

Total for Grasses 234 179| 548 95 83| 198 17.90
F|Astragalus cibarius 18 21 37 9 12 11 5.86
F|Astragalus spp. - 2 - - 1 - -
F | Chaenactis douglasii p2l] 15 4 9 6 3 .02
F|Cryptantha spp. - 3 - - 3 - -
F|Descurainia pinnata (a) - - 2 - - 2 .03
F | Eriogonum cernuum (a) p39] 10 a 15 5 1 .00
F|Leucelene ericoides - ~1 10 - - 5 a2
F|Phlox longifolia - - 4 - - 2 .01
F | Sphaeral cea coccinea 4 Al 20 2 9 31
F|Unknown forb-perennial 14 - - 8 - - -
Total for Annual Forbs 39 10 3 15 5 3 0.03
Total for Perennial Forbs 57 45 75 28 24 30 6.34
Total for Forbs 96 55 78 43 29 33 6.38

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --
Herd unit 22, Study no: 8
T| Species Strip | Average
y Frequency | Cover %
p ‘08 ‘08
e
B|Artemisiatridentata 81 14.77
wyomingensis
B| Chrysothamnus viscidiflorus 0 -
stenophyllus
B|Opuntia whipplei 1 .00
Total for Browse 82 14.77
BASIC COVER --
Herd unit 22, Study no: 8
Cover Type Nested Average Cover %
Frequency
(98 '85 '91 '98
Vegetation 349 2.00f 1.00] 33.02
Rock 278 16.25| 17.75] 17.63
Pavement 354 46.25| 42.25( 33.62
Litter 378 24.25| 28.25| 29.89
Cryptogams 6 0 0 .01
Bare Ground 277 11.25| 10.75] 11.50
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SOIL ANALYSISDATA --
Herd Unit 22, Study # 08, Study Name: Muley Point

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
112 62.4 7.3 52.0 274 20.6 13 5.8 156.8 6
(13.0)

Stoniness Index

Muley Point, Study # 22 - 08

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>5.1
[
20 40 60 80
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 8
Type Quadrat
Frequency
‘08
Rabbit 29
Deer 53

100
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BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 8

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata wyomingensis
S|85 2 - - - - - - - 2 - - - 133 2
91 5 - - - - - - - 5 - - - 333 5
98 2 - - - - - - - 2 - - - 40 2
Y|85 6 2 - - - - - - 17 - 1 - 1200 18
91 1 - - - - - - - 1 - - - 66 1
98 17 - - 2 - - - - 19 - - - 380 19
M 85 36 34 - - - - - - 69 - 1 - 4666 17 22 70
91 3 6 2 3 3 - - - 16 - 1 - 1133 17 19 17
98 28 57 1 - - - - - 86 - - - 1720 22 28 86
D|85 19 15 - - - - - - 29 - 5 - 2266 34
91 6 10 11 15 11 1 1 - 45 - 1 9 3666 55
98 13 47 1 - - - 37 - - 24 1240 62
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 860 43
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 42% 00% 06% -40%
'091 41% 19% 15% -31%
'98 62% 01% 14%
Total Plants/Acre (excluding Dead & Seedlings) '85 8132 Dec: 28%
'091 4865 75%
'98 3340 37%
Chrysothamnus viscidiflorus stenophyllus
M 85 1 - - - - - - - 1 - - - 66 9 4 1
91 - - - - - - - - - - - - 0 - 0
98 - - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 0 -
'98 0 -
Opuntiawhipplei
M 85 3 - - - - - - - 3 - - - 200 7T 7 3
91 1 - - - - - - - 1 - - - 66 8 11 1
98 1 - - - - - - - 1 - - - 20 7 12 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% -67%
'091 00% 00% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 200 Dec: -
‘091 66 -
'98 20 -
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Trend Study 22-9-98

Study site name: _Rocks Reseeding . Range type: _Chained, Cabled, Reseeded P-J

Compass bearing: frequency lines 1-2 163 M degrees. Lines 3-4 116 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

Begin on I-15 at exit #100, 9 miles south of Beaver. On the east side of the freeway there is afrontage road
and aroad going straight east. Go east 0.6 milesto an intersection. Turn left and go 3.6 milesto afork, stay
right. Go 2.0 milesto a crossroad then turn left (north) and go 0.2 miles to a cattleguard. Continue 0.65 miles
to afork. Takethe middlefork (right) go 1.0 mile and turn left under a stock pond. Go up a steep hill 0.1
milesto amajor fork, stay left and go 0.2 miles to another fork. Stay right and go another 0.1 mile to afork.
Keep right and continue 0.1 miles to a pile of rocks painted yellow and a fencepost on the left side of the road.
The rocks and fencepost mark the start of a pellet group transect. From the fencepost walk at a bearing of 51
degrees true along the transect. There are small rebar every 30 feet. The basdline starts 10 feet south of the
fifth small rebar (150 feet from the fencepost). The frequency basdline is marked by 2-3 foot rebar and the
O-foot stake is tagged #7050. The 200,300 and 400 stakes are half-high fenceposts.

Fence post and
rock cairn (start of
pellet transect)

Water tank

N
22-9-98
Map Name: _Kane Canyon, Utah Diagrammatic Sketch
Township_30S, Range 6W , Section 34 UTM 4224120.643 N, 366399.455 E
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DISCUSSION

Trend Study No. 22-9 (56B-2)

The Rocky Reseeding trend study is located on USFS administered |and that has basically been developed for
livestock grazing. The elevation is 7,200 feet with awesterly aspect and a 4-6% dope. This site was Dixie
harrowed in 1962. Large areas were then seeded, mostly with crested wheatgrass. There were also numerous
water developments and fencing was completed. A water trough is located about 1/3 of a mile from the site.
There is a healthy stand of mountain big sagebrush and antelope bitterbrush with alow density of young Utah
juniper scattered throughout the community. Point-centered quarter data indicates 54 juniper trees/acre and
19 pinyon trees/acre in 1998. A pellet group transect read on the site in 1998 indicates light deer use with an
estimated 18 deer days use/acre along the pellet group transect. Cattle use also appears light with 20 cow
days use/acre. The Circleville Cattle Allotment is on a3 year rest rotation system. In the first year 360 cattle
graze the areafrom June 1 to July 24. In the second year 360 cattle graze from July 24 through October 15.
The pasture is then rested in the third year.

Soil textural analysis indicates a clay loam with a neutral pH (6.6). Average effective rooting depth (see
methods) is 13 inches with a soil temperature of 41.6°F measured at a depth of 15 inches. Vegetative
development may be limited due to relatively low amounts of phosphorous (9.8 ppm). The soil surfaceis
covered with rocks and pavement that appear to be from basaltic parent material. On the exposed areas the
soil isloosely compacted and dusty. Slight erosion is evident, but does not appear excessive.

The overstory is a mixture of mountain big sagebrush and Antelope bitterbrush. Both of these key species are
for the most part vigorous, available, abundant, and well utilized. The bitterbrush is the most preferred
species and the mature plants have been heavily browsed. Currently, it provides 45% of the browse cover.
Some of the bitterbrush plants are getting quite large, up to four feet in height, and were producing abundant
flowersin 1998 (indicating improved vigor). This type does not appear to increase by spreading vegetatively
(layering). Percent decadency was reported the highest in 1991 at 56%. With increased precipitation and
relatively lower use, mostly moderate use (57%), percent decadency has now declined to 10% in 1998. In
1998, mountain big sagebrush density was estimated to be 3,420 plantyacre. Utilization is currently light to
moderate and the plants exhibit good vigor. Currently, insect galls are common on most plants and seed
heads from the previous year are still attached to the seed stalks. Percent decadency has declined from a high
of 33% in 1991 to only 8% in 1998.

Crested wheatgrass is the most abundant grass. It currently provides 93% of the herbaceous cover and 44% of
the total vegetative cover, and has significantly increased its nested frequency value since 1991. However,
bluebunch wheatgrass, muttongrass, and junegrass have all significantly decreased in nested frequency since
1991. This has caused adeclinein sum of nested frequency over al years. Other grassesin low abundance
include: galleta, red three-awn, and Indian ricegrass. Utilization of the grassesis heavy over al years.

A variety of forbs were encountered on the site, but none are very abundant, totaling less than 1% cover. The
most common is longleaf phlox. Foothill deathcamas, desert Indian paintbrush, and milkvetch al show signs
of utilization.

1985 APPARENT TREND ASSESSMENT

There is some soil loss from the site, but protection provided by the vegetative cover helpsto curtail erosion.
The rest-rotation grazing system should allow the grasses to remain vigorous and productive and aso allow
some buildup of litter. Grazing pressure on the area by cattle should be closely monitored to insure they do
not feed excessively on the bitterbrush during dry years, which is aready utilized by deer and is akey species
that should remain in the community. Vegetative trend is up until the density of juniper becomes too high.
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1991 TREND ASSESSMENT

There has obvioudy been some soil movement on the site with rock and pavement cover declining from 27%
to 19% and percent bare ground more than doubling to 27%. Vegetative basal cover and litter cover have
both declined. Trend for soil isdown. Trend for browse is confounded, for mountain big sagebrush is
increasing while bitterbrush is decreasing. Bitterbrush's biotic potential has decreased aong with the
percentage of individualsin the young age class. Ancther critical parameter is that percent decadency for
bitterbrush has risen from 9% to 56% and the percentage of plants with heavy use has also risen from 59% to
77%. The biotic potential for sagebrush is still high at 70% and the young age class is also high at 21%.
Trend for browse is stable. The trend for herbaceous understory is down for both grasses and forbs even with
the rest-rotation grazing system in place. The extended drought has seized control of this grazing program.
The forbs have never been very abundant on this site, with many of them having disappeared since the last
survey.

TREND ASSESSMENT

s0il - downward

browse - stable

herbaceous understory - downward

1998 TREND ASSESSMENT

The soil trend is stable with a dight increase in percent rock and pavement cover and a dight decrease in
percent bare ground cover. Erosion iscurrently negligible. The browse trend is dightly upward with a
decrease in percent decadency and an increase in the percentage of plants with good vigor for both key
browse species. The bitterbrush population is recovering from high percent decadence in 1991 and appears to
be hedlthy. The herbaceous understory trend is stable with a dight decrease in grass sum of nested frequency
and a dight increase in forb sum of nested frequency.

TREND ASSESSMENT

0il - stable

browse - dlightly upward
herbaceous understory - stable

HERBACEOUS TRENDS --

Herd unit 22, Study no: 9

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 | '85 '91  '98 (98

e

G| Agropyron cristatum p294| 258 301 96 92 96 22.16
G| Agropyron spicatum w7l 60 9 35 28 3 .56
G| Aristida purpurea - - 2 - - 1 .03
G| Hilariajamesii - - 3 - - 1 .03
G|Koderiacristata o4 b3 - 5 - -
G| Oryzopsis hymenoides 4 - 1 - 1 .03
G| Poafendleriana D1l .20 3 23 10 1 15
Total for Annual Grasses 0 0 0 0 0 0 0
Total for Perennial Grasses 430 346| 319] 157 135| 103 22.96
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 | '85 ‘91 '98 (98

e

Total for Grasses 430| 346| 319] 157| 135| 103 22.96
F|Agoseris glauca - - 1 - - 1 .03
F|Arabis demissa b3 - 3 5 - 1 .00
F|Astragalus convallarius 2 - 3 1 - 1 A5
F|Astragalus spp. al - L0 1 - 4 33
F|Castillgja chromosa 3 - - 1 - - -
F| Chaenactis douglasii 3 - - 1 - - -
F|Collinsia parviflora (a) - - 1 - - 1 .00
F|Cymopterus spp. - - 2 - - 2 .01
F| Delphinium nuttallianum - - 5 - - 3 .04
F|Descurainia pinnata (a) - - 2 - - 1 .00
F|Draba spp. (a) - - 2 - - 1 .00
F|Erigeron spp. 4 - - 2 - - -
F| Eriogonum racemosum - - 2 - - 1 .03
F|Lactucaserriola - - 1 - - 1 .00
F|Lomatium spp. 2 1 4 1 1 3 .01
F|Microsteris gracilis (a) - - 9 - - 5 .02
F|Phlox longifolia 51 37 32 25 20 16 .18
F| Trifolium spp. 3 - - 1 - - -
F|Viciaamericana - - 3 - - 2 .03
F|Zigadenus paniculatus - - 3 - - 1 .00
Total for Annual Forbs 0 0 14 0 0 8 0.03
Total for Perennial Forbs 77 38 65 38 21 36 0.84
Total for Forbs 77 38 79 38 21 44 0.88

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --

Herd unit 22, Study no: 9

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B| Artemisiatridentata vaseyana 84 14.66

B| Chrysothamnus viscidiflorus 0 -
stenophyllus

B|Juniperus osteosperma 5 A5

B|Opuntiawhipplei 0 -

B|Pinus edulis 1 -

B|Purshiatridentata 48 12.26

Total for Browse 138 27.07

CANOPY COVER --
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Herd unit 22, Study no: 9

Species Percent Cover
(98
Juniperus osteosperma .60
BASIC COVER --
Herd unit 22, Study no: 9
Cover Type Nested Average Cover %
Frequency
(98 '85 '91 '98
Vegetation 323 10.25| 8.25] 39.93
Rock 241 1250 11.75] 11.52
Pavement 239 14.00f 6.75] 11.13
Litter 377 50.00] 45.50| 42.81
Cryptogams 18 0 1.00 45
Bare Ground 241 13.25| 26.75] 21.22
SOIL ANALYSISDATA --
Herd Unit 22, Study # 09, Study Name: Rocks Reseeding
Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K ds/m
rooting depth (inches) (depth)
13.1 41.6 6.6 38 314 30.6 25 9.8 185.6 7
(15.2)
Stoniness Index
'Rocks Reseeding, Study #22 - 09
<1
o
211-20
©
% 21-3.0
Jo]
[a]
c 3.1-40
%. 41-5.0
[a]
>5.1
(‘) 2‘0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 9
Type Quadrat
Frequency
‘08
Rabbit 23
Elk 2
Deer 21
Cattle 18
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BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 9

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata vaseyana
S|85 41 - - - - - - - 41 - - - 2733 41
91 23 - - - - - - - 23 - - - 1533 23
98 13 - - 4 - - - - 17 - - - 340 17
Y|85 3 - - - - - - - 3 - - - 200 3
91 5 2 - - - - - - 7 - - - 466 7
98 37 - - 7 - - 1 - 45 - - - 900 45
M 85 9 9 - - - - - - 18 - - - 1200 28 27 18
91 9 6 - - - - - - 15 - - - 1000f 25 31 15
98 7B 22 2 13 - - - -1 109 1 2 - 2240 27 37 112
D|85 2 5 1 - - - - - 7 1 - - 533 8
91 5 4 2 - - - - - 6 - 1 4 733 11
98 4 8 - 1 1 - - - 12 - - 2 280 14
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 460 23
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 48% 03% 00% +12%
'091 36% 06% 15% +36%
'98 18% 01% 02%
Total Plants/Acre (excluding Dead & Seedlings) '85 1933 Dec: 28%
'091 2199 33%
'98 3420 8%
Chrysothamnus viscidiflorus stenophyllus
S|85 - - - - - - - - - - - - 0 0
91 - 3 - - - - - - 3 - - - 200 3
98 - - - - - - - - - - - 0 0
Y|85 1 - - - - - - - 1 - - - 66 1
91 1 2 - - - - - - 3 - - - 200 3
98 - - - - - - - - - - - - 0 0
D|85 - - - - - - - - - - - - 0 0
91 - - 1 - - - - - 1 - - - 66 1
98 - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% +75%
'091 50% 25% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: 0%
‘91 266 25%
'08 0 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Juniperus osteosperma
S|85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - - 20 1
Y|85 1 - - - - - - - 1 - - - 66 1
91 2 - - - - - - - 2 - - - 133 2
98 1 - - 1 - - 1 - 3 - - - 60 3
M 85 - - - - - - - - - - - - 0 - 0
91 - - - - - - - - - - - - 0 - 0
98 2 - - - - - - - 2 - - - 40 - 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% +50%
'091 00% 00% 00% -25%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 133 -
'98 100 -
Opuntiawhipplei
Y|85 1 - - - - - - - 1 - - - 66 1
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 0 0
M 85 - - - - - - - - - - - - 0 - 0
91 - - - - - - - - - - - - 0 - 0
98 - - - - - - - - - - - - 0 6 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 0 -
'98 0 -
Pinusedulis
Y|85 1 - - - - - - - 1 - - - 66 1
91 1 - - - - - - - 1 - - - 66 1
98 1 - - - - - - - 1 - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 00% 00% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Purshia tridentata
S|85 18 - - - - - - - 16 - 2 1200 18
91 3 1 - - - - - - 4 - - 266 4
98 4 - - 1 - - - - 5 - 100 5
Y|85 4 3 - - - - - - 7 - 466 7
91 1 - 2 - - - - - 3 - 200 3
98 4 - - 1 - - - - 5 - 100 5
M 85 - 2 1 - - - - - 13 - 866 35 28 13
91 - - - - 2 3 - - 5 - 333 26 30 5
98 17 38 1 3 1 - - 60 - 1200 41 53 60
D|85 - - 2 - - - - - 2 - 133 2
91 1 4 1 - - 4 - - 8 - 666 10
98 3 2 1 1 - - - - 7 - 140 7
X]85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - 100 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 23% 59% 00% -18%
'091 33% 56% 11% +17%
'98 57% 03% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 1465 Dec: 9%
‘91 1199 56%
'98 1440 10%
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Trend Study 22-10-98

Study site name: _Doubleup Hollow . Range type: _Mixed Mountain Brush .

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

Start from the cattleguard in front of the Chevron Station on the west side of the I-15 interchange at the south
end of Beaver. Turn left onto the frontage road and go 0.7 miles south, then 1.6 mileswest. Go past the
turnoff to the Beaver International Airport 0.2 mile to a corner then 0.2 miles south to an intersection. Turn
right, paraleling afence line and proceed 1.7 miles west to an intersection, turn left onto a major dirt road.
Follow this main road (also known as the Rattlesnake Trail) for 6.7 miles, keeping to theright at al forks. At
the fork near a small loading corral and water troughs, keep right again and go 1.4 milesto the top of the hill.
From the half-high fencepost that marks the top, go 120 feet to a faint road forking off to the right. Go 200
feet on the faint road to alarge round pinyon with ared stake under it and possibly an old Clover trap next to
it. Walk about 200 feet straight up the hill (north) to arock outcrop. The frequency baseline starts 50 feet to
the west of theserocks. The 300-foot stake is rebar tagged #7075.
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DISCUSSION

Trend Study No. 22-10 (56B-3)

The Doubleup Hollow trend study samples an area of high deer winter range on the north end of the Black
Mountains. The study islocated on BLM administered land. There is not any higher elevation range in area,
therefore the site would have year round use by resident deer. The vegetation in the hollow is a mixture of
open patches of sagebrush interspersed with pinyon, juniper, and curlleaf mountain mahogany. The study site
ison arather open hillside with a dope of 5-10% and a southern aspect. Elevation is 7,600 feet. Grazing
pressure appears light on this particular hillside with an estimated 18 deer days use/acre from a pellet group
transect on the sitein 1998. In the past, hedging on the browse plants reflected use by both deer and
livestock, but there was no livestock sign encountered in 1998.

Large rock outcrops and the high percentage of rocks and pavement on the surface (32%) indicates the
rockiness of the subsurface soil horizons. The upper soil is grayish brown, fine-textured, and loosely
compacted. Soil textural analysis indicates a clay loam with aneutral pH (6.6). The average effective rooting
depth (see methods) is almost 13 inches with an average soil temperature of 51.2°F at just over 13 inches. At
a depth of approximately 10-12 inches there is an apparent hardpan or compacted layer. The vegetation and
litter cover aid in soil stabilization and keep erosion to a minimum. Phosphorous levelsin the soil profile
measure 7.1 ppm and may be limiting to vegetative devel opment because 10 ppm is thought to minimal for
normal plant development.

The browse component is abundant and varied. The key browse species on the site are Antelope bitterbrush
and mountain big sagebrush. The bitterbrush appearsto still be the most preferred species athough
utilization has shifted from moderate-heavy in 1985 and 1991 to light-moderate in 1998. Percent decadency
has shifted from 18% in 1991 to 5% in 1998 with the population currently exhibiting good vigor. 1n 1998, the
Antelope bitterbrush showed abundant flowering. In the past, the sagebrush was identified as both black
sagebrush and mountain big sagebrush. 1n 1998, it was determined that the mgjority of the sagebrush
population was in fact mountain big sagebrush. The browse data tables refer to the sagebrush as both
subspeciesin 1985 and 1991. In 1998, the data tables refer to the population as predominately mountain big
sagebrush. 1n 1985, it was reported that the sagebrush was producing alarge amount of seed, which did not
become established due to dry conditions. Currently, mountain big sagebrush shows light to moderately
hedging and shows signs of improved vigor and lower percent decadency. Cover is estimated at nearly 24%
in 1998. Insect galls are present on some plants and seedheads from the previous season still on the seed
stalks. The dow decline of the sagebrush is strongly associated to the prolonged drought, and further
accentuated on this site by the increased presence of many young junipers, pinyons, and oak. Thisindicates
that this site is developing in a similar manner as much of the surrounding area.

Other valuable forage species present in lower numbers includes: curlleaf mountain mahogany, Gambel oak,
and snowberry. Point-centered quarter data from 1998 indicates 13 Utah juniper trees/acre and 125 pinyon
trees/acre. 1n 1998, line intercept canopy cover for Utah juniper and pinyon was estimated to be 2% and 8%
respectively. Ten percent overhead canopy cover would easily cause about 40% decrease in understory
production.

Bottlebrush squirreltail, which significantly decreased in nested frequency since 1991, is the most common
perennia grass and occurs primarily under the crown of the sagebrush. There are severd other species of
perennia grasses present, but none are very common. Cheatgrass is scattered throughout, but it is small
statured. Perennia grass sum of nested frequency has declined over al years. Forbs are rather scarce with
the most common species encountered in 1998 being lupine. Perennia forb sum of nested frequency has
more than doubled since 1991, but is still rather insignificant on the site as they barely total 2% cover.
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1985 APPARENT TREND ASSESSMENT

The soil is stable and well-protected from erosion. However, the rocks on the surface are easily moved by
disturbances such as trampling, and trails and erosion channels are easily formed. Large sagebrush openings
till occupy much of the surrounding land, but these openings are apparently getting smaller. The relative
abundance of the various browse speciesis dowly changing and the increase of pinyon and juniper indicates
an overdl dightly downward trend. The composition of grasses and forbsis fair and appears stable.

1991 TREND ASSESSMENT

The soil trend is dightly downward because vegetative basal cover is declining, litter cover is also decreasing,
and percent bare ground has increased to 8%. Browse trend for all three key speciesis down. Black
sagebrush, Mountain big sagebrush, and bitterbrush all experienced losses in their respective populations with
corresponding increasesin thelr rates of decadency and the percentage of individuals that are considered in
poor vigor. Sum of nested frequency for both grasses and forbs has also declined substantially indicating a
downward trend.

TREND ASSESSMENT

soil - dightly downward

browse - downward

herbaceous understory - downward

1998 TREND ASSESSMENT

The soil trend is stable with only dight changesin percent rock, pavement, and bare ground covers. Erosion
isonly dight with adequate vegetation and litter cover to protect the soil. The browse trend is stable. The
decrease in hitterbrush is mostly because of the much larger sample size giving more accurate estimates of
shrub densities which characteristically have discontinuous and/or clumped distributions. Also, the number
of dead plantsin the population can only explain about 18% of the decrease. Utilization by wildlife or
livestock is significantly lower at this time than previoudy reported. Percent decadency and the percentage of
plants exhibiting good vigor have improved since 1991. Percent vegetative cover for sagebrush is moderately
high at an estimated 24% and will negatively affect the herbaceous understory production. The herbaceous
understory trend is stable. Perennial grass sum of nested frequency has dightly declined while perennial forb
sum of nested frequency has increased, offsetting the losses in the grasses.

TREND ASSESSMENT

soil - stable

browse - stable, decreased percent decadency and improved vigor for sagebrush and bitterbrush
herbaceous understory - stable
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HERBACEOUS TRENDS --
Herd unit 22 , Study no: 10

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 '91 '98 | '85 ‘91 '98 (98

e

G| Agropyron spicatum 6 11 18 3 5 7 35
G| Bouteloua gracilis 6 12 6 2 .01
G| Bromus tectorum (@) - - 96 - - 39 1.78
G| Carex spp. 6 6 17 4 4 .26
G|Koderiacristata 8 6 3 4 3 .00
G| Oryzopsis hymenoides 9 7 10 4 4 .02
G| Poafendleriana 1 5 9 1 3 3 .30
G| Sitanion hystrix ,1401 113 .78 63 55 37 1.53
Total for Annual Grasses 0 0 96 0 0 39 1.78
Total for Perennial Grasses 176] 160| 141 81 78 61 2.49
Total for Grasses 176] 160| 237 81 78] 100 4.27
F|Arabis demissa 1 6 12 1 3 5 .05
F|Astragalus spp. 2 - 1 1 - 1 .00
F | Chaenactis douglasii 23 ol ab 11 3 5 .07
F|Cryptantha spp. 12 11 12 6 5 7 .08
F|Cymopterus spp. - - 7 - - 3 .01
F|Descurainia pinnata (a) - - 3 - - 1 .00
F| Epilobium paniculatum (@) - - 9 - - 5 .05
F|Erigeron pumilus 4 - 4 2 - 3 .06
F|Lupinus argenteus - - 21 - - 9 1.44
F|Lygodesmia spinosa 1 4 - 1 2 - -
F|Machaeranthera canescens 10 - 4 5 - 3 .01
F|Microsteris gracilis (a) - - 6 - - 2 .01
F| Penstemon spp. 4 - 4 2 - 3 .04
F|Petradoria pumila - - 4 - - 2 .38
F|Phlox longifolia 3 2 2 1 2 2 .01
F | Senecio multilobatus 1 2 - 1 1 - -
Total for Annual Forbs 0 0 18 0 0 8 0.06
Total for Perennial Forbs 61 32 77 31 16 43 2.18
Total for Forbs 61 32 95 31 16 51 2.25

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)
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BROWSE TRENDS --
Herd unit 22 , Study no: 10

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Artemisianova 3 .03

B| Artemisiatridentata vaseyana 87 23.73

B| Cercocarpus ledifolius 1 41
B|Gutierrezia sarothrae 1 -

B|Juniperus osteosperma 2 1.70
B|Mahoniarepens 1 .01

B|Opuntia spp. 3 -

B|Pinus edulis 2 6.09
B|Purshiatridentata 50 13.92

B| Symphoricarpos oreophilus 5 1.29

Total for Browse 155 47.20
CANOPY COVER --
Herd unit 22 , Study no: 10

Species Percent Cover

(98

Juniperus osteosperma 2

Pinusedulis 8
BASIC COVER --
Herd unit 22 , Study no: 10

Cover Type Nested Average Cover %

Frequency
(98 '85 '91 '98

Vegetation 249 3.75| 3.25] 45.72
Rock 221 9.75| 14.25] 12.25
Pavement 228 25.25] 20.50| 20.12
Litter 370 56.75| 53.00| 49.04
Cryptogams 10 0 1.00 19
Bare Ground 113 4.50 8.00f 6.00

SOIL ANALYSISDATA --
Herd Unit 22, Study # 10, Study Name: Doubleup Hollow

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K
rooting depth (inches) (depth)
12.7 51.2 6.6 44.0 274 28.6 2.7 71 204.8
(13.4)
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Stoniness Index

Doubleup Hollow, Study # 22 - 10
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PELLET GROUP FREQUENCY --
Herd unit 22 , Study no: 10
Type Quadrat
Frequency
‘08
Rabbit 27
Elk 2
Deer 36

BROWSE CHARACTERISTICS --
Herd unit 22 , Study no: 10

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Artemisianova
S|85 1 - - - - - - - - 1 - - - 66 1
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 0 0
Y|85 8 1 - - - - - - - 9 - - - 600 9
91 - - - 1 - - - - - 1 - - - 66 1
98 - - - - - - - - - - - - - 0 0
M 85 28 12 1 - - - - - - 40 - 1 - 2733 11 16 41
91 7 11 4 3 1 - - - - 26 - - - 1733 8 21 26
98 3 - - - - - - - 3 - - - 60 10 13 3
D|85 16 8 - - - - - - - 12 - 8 4 1600 24
91 14 2 - 3 - - 3 - - 5 - - 17 1466 22
98 3 - - - - - - - - 1 - - 2 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 28% 01% 18% -34%
'091 29% 08% 35% -96%
'98 00% 00% 33%
Total Plants/Acre (excluding Dead & Seedlings) '85 4933 Dec: 32%
'091 3265 45%
'98 120 50%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata vaseyana
S|85 2 - - - - - - - 2 - - - 133 2
91 - - - - - - - - - - - - 0 0
98 10 - - - - - 1 - 11 - - - 220 11
Y|85 4 - - - - - - - 4 - - - 266 4
91 1 - - - - - - - 1 - - - 66 1
98 6 - - - - - - - 6 - - - 120 6
M 85 6 9 2 - - - - - 17 - - - 1133 20 17 17
91 6 2 - 5 3 - - - 16 - - - 1066 20 24 16
98 77 39 - 24 - - 1 -] 140 - 1 - 28201 22 30 141
D|85 3 10 2 - - - - - 13 - 1 1 1000 15
91 3 7 - 2 5 - - - 4 - 1 12 1133 17
98 41 4 - 3 - - - 27 - 3 18 960 48
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - 1 - - - - - - 1 - - - 1240 62
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 53% 11% 06% - 6%
'091 50% 00% 38% +42%
'98 22% 00% 11%
Total Plants/Acre (excluding Dead & Seedlings) '85 2399 Dec: 42%
'091 2265 50%
'98 3900 25%
Cercocarpus ledifolius
S|85 3 - - - - - - - 3 - - - 200 3
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 0 0
Y|85 - - - - - - - - - - - - 0 0
91 - - - - - - 1 - 1 - - - 66 1
98 - - - - - - - - - - - - 0 0
M 85 - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - 0 - - 0
98 1 - - - - - - - 1 - - - 20| 48 53 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 66 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 Ht. Cr.
Gutierrezia sarothrae
Y|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 1 - - - - - - - - 1 - 20 1
M 85 - - - - - - - - - - - 0 - 0
91 4 - - 1 - - - - - 5 - 333 10 5
98 - - - - - - - - - - - 0 - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00% -94%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 333 -
'98 20 -
Juniperus osteosperma
Y|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 1 - - - - - - - - 1 - 20 1
M 85 - - - - - - - - - - - 0 - 0
91 - - - - - - - - - - - 0 - 0
98 - - - - - - - 1 - 1 - 20 - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 40 -
Mahonia repens
Y|85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 1 - - - - - - - - 1 - - 20 1
M 85 - - - - - - - - - - - - 0 - 0
91 - - - - - - - - - - - - 0 - 0
98 5 - - - - - - - - 5 - - 100 - 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'08 120 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Opuntia spp.

Y|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 1 - - - - - - - - 1 - - - 20 1

M 85 - - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - - 0 - - 0
98 3 - - - - - - - - 3 - - - 60 5 14 3

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 0 -
'98 80 -

Pinusedulis

Y|85 2 - - - - - - - - 2 - - - 133 2
91 2 - - - - - - - - 2 - - - 133 2
98 3 - - - - - - - - 3 - - - 60 3

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% + 0%
‘091 00% 00% 00% -55%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 133 Dec: -
'091 133 -
'98 60 -

Purshiatridentata

S|85 7 - - - - - - - - 7 - - - 466 7
91 - - - 1 - - - - - 1 - - - 66 1
98 7 - - 2 - - - - - 9 - - - 180 9

Y|85 8 9 2 - - - - - - 19 - - - 1266 19
91 1 2 1 - - - 1 - - 5 - - - 333 5
98 5 2 - 2 - - 1 - - 10 - - - 200 10

M 85 2 16 26 - - - - - - 43 - 1 - 2933] 24 26 44
91 - 1 3 3 9 1 - - - 27 - - - 1800 27 51 27
98 37 21 - 3 2 - - - 63 - - - 1260 34 45 63

D|85 - - 1 - - - - - - 1 - - - 66 1
91 - 3 1 - - 2 - - 1 5 - - 2 466 7
98 1 1 2 - - - 3 - - 1 80 4

X]85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 200 10

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 39% 45% 02% -39%
'091 64% 23% 05% -41%
'98 32% 01% 01%
Total Plants/Acre (excluding Dead & Seedlings) '85 4265 Dec: 2%
‘91 2599 18%
'98 1540 5%

Symphoricarpos oreophilus
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 7 1 - - - - - - 8 - - 160 12 25 8

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 13% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'091 0 -
'98 160 -
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Trend Study 22-11-98

Study site name: _"B" Hill . Range type: _Big Sagebrush-Grass .

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

Starting from Beaver High School on Main Street, go south 1.6 miles. On the east side of the road thereisa
rock monument commemorating the "Lee's Ranch Indian Raid". Turn east at the monument onto South Creek
Road. Go 0.6 milesto athree-way fork, keep right on the main road. Proceed 1.3 milesto another fork and
turn right. Go 0.4 miles and turn left onto a poorly maintained road. This road is now impassable (actually a
wash bottom), so continue down the main road until you see a fence braced by wooded cross-members on the
hill to the left. Hike up the hill. From the left wood post go 100 feet at 360 degrees true to the 400-foot
stake. The study is marked by 2 1/2-foot rebar, 100 feet apart. The O-foot baseline stake is marked by a short
rebar tagged #7059.

N

]

22-11-98

Map Name: _Kane Canyon, Utah Diagrammatic Sketch

Township_29S, Range 7W , Section 36 UTM_4233070.021 N, 360208.618 E
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DISCUSSION

Trend Study No. 22-11 (56B-4)

The"B" Hill study islocated on a section of DWR land which is part of the critical and limited deer winter
range south of Beaver and east of 1-15. Deer concentrate here in the South Creek areain the winter with the
accompanying problems of spring crop depredation and generally overuse on the range. Therangetypeis
sagebrush-grass. A pinyon-juniper eradication project was done in 1959 and the site was aerialy seeded.
Some |ocations were harrowed and drilled. The wash just to the south of the study site contains an open stand
of Utah junipers and provides the only cover near the flat. The siteis nearly level with only adight Sopeto
thewest. Elevationis 6,200 feet. The "B" Hill pellet group transect, which samples a dightly higher
elevation area near the study site, averaged 53 deer days use/acre from 1980 through 1985 (Jense et al. 1985).
Deer days use/acre appears to have increased since 1985 to an average of 55 deer days use/acre (Jense et a.
1991). The pellet transect was not read in 1992. From 1993 through 1997, deer averaged 17 days use/acre
(Evanset a. 1997). A pellet group transect read on the site in 1998 estimated 5 deer days use/acre and 13
cow days use/acre.

Due to the levelness of the terrain, runoff and the hazard of erosionislow. The soil surface and profile are
very rocky and there are current signs of pedestaling around some of the plants. Soil textural analysis
indicates a sandy clay loam with aneutral pH (7.1). Average effective rooting depth (see methods) isalittle
over 13 inches with an average soil temperature of 39.6°F at 14 inches. Phosphorous levelsin the soil profile
measure 4.6 ppm and may be limiting to vegetative development because 10 ppm is considered minimal for
normal plant growth. There appears to be a hardpan at just over one foot from the soil surface.

Wyoming big sagebrush is the only key browse species on the site. 1n 1998, the Wyoming big sagebrush
population is estimated to be 1,200 plants/acre and appears to be a stable to dlightly expanding population.
The percentage of plantsin poor vigor has increased to 13% in 1998, where it was 0% in 1985 and 1991. The
plants average 18 inches in height and appear rather stunted. They were moderately hedged in the past, but
utilization of the current years growth is now light to moderate. More young and seedling plants were
encountered in 1998 than in any other year, which should indicate the population could dightly increase in the
future. Broom snakeweed is also present but in low abundance. A few bitterbrush and young Utah junipers
can also be found aong the fence.

The most common grasses are crested wheatgrass, Russian wildrye, intermediate wheatgrass, and western
whesatgrass. Intermediate wheatgrass has significantly increased in nested frequency, while western
wheatgrass and Russian wildrye have significantly declined in nested frequency since 1991. Indian ricegrass
occurs occasionaly. Growth and production is likely depressed as a result of overgrazing with the
accompanying prolonged drought. In 1985, the plants were short, but seed production appeared to have been
good. Perennia grass sum of nested frequency has declined since 1991 and is lower than what was reported
in 1985. Forbs, except for a small scarlet globemallow and heath aster, are rare.

1985 APPARENT TREND ASSESSMENT

The soil trend is stable due mostly to the relatively level terrain. The vegetative condition has the potential to
improve if livestock grazing is eliminated for afew years. Increased enforcement of regulations and fence
repairs should help curtail the trespass problems. Thereisalack of diversity in the vegetative community,
but competition with seeded species should keep annuals and other invaders from increase. A rest from
livestock grazing would allow the sagebrush and various grasses present to regain vigor, reproduce, and build
up litter.
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1991 TREND ASSESSMENT

The soil trend for the site is down even with the increase in basal vegetative cover, because litter cover has
decreased to only 20% and percent bare ground has doubled to 40%. There isonly one key browse species
present, Wyoming big sagebrush, which has demonstrated declining numbers and vigor with increased
decadency. Trend for browse is dightly down. The trend for both grasses and forbsis dlightly up with
increased nested frequency vaues.

TREND ASSESSMENT

s0il - downward

browse - dightly downward

herbaceous understory - dightly upward

1998 TREND ASSESSMENT

The soil trend is dightly upward with a decrease in percent bare ground cover since 1991. Percent rock and
pavement cover combined have declined aswell. There are some signs of pedestaling, but the levelness of
the site prevents excessive erosion from occurring. The browse trend is stable. Wyoming big sagebrush
density hasincreased dlightly since 1991, but till remainslow. Currently, it only accounts for 3% cover.
Percent decadency has remained the same while the percentage of plants reported in poor vigor has increased
to 13%. The herbaceous understory trend is downward. Perennia herbaceous understory sum of nested
frequency is currently lower than what was reported in any other year. Grasses dominate the site and
individual species have shifted dightly over the years.

TREND ASSESSMENT

soil - dightly upward

browse - stable

herbaceous understory - downward

HERBACEOUS TRENDS --

Herd unit 22 , Study no: 11

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p ‘85 91 98 | 85 '91  '98 (98

e

G| Agropyron cristatum 205| 198 211 81 75 72 18.53
G| Agropyron dasystachyum 15 - - 8 - - -
G| Agropyron intermedium Al 4] 37 3 7 17 .38
G| Agropyron smithii w/3| 240 37 30 50 17 .50
G| Agropyron spicatum - - 1 - - 1 .00
G| Agropyron trachycaulum - - 2 - - 1 .03
G| Aristida purpurea - 3 - - 1 - -
G| Bromus tectorum (@) - - 15 - - 5 45
G| Elymus junceus p152| 168 .96 59 62 38 3.58
G| Oryzopsis hymenoides 26 28 14 11 13 7 .58
G| Poafendleriana 7 - 4 3 - 2 .03
G| Sitanion hystrix - - 2 - - 1 .00
G| Stipa comata 3 7 4 1 3 3 .18
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p ‘85 91 98 | 85 '91  '98 (98

e

Total for Annual Grasses 0 0 15 0 0 5 0.45
Total for Perennial Grasses 485| 558 408| 196| 211| 159 23.84
Total for Grasses 485| 558 423] 196| 211| 164 24.29
F|Astragalus cibarius 11 2 8 6 2 6 A3
F|Cryptantha spp. 2 2 - 1 1 - -
F|Cymopterus spp. - - 1 - - 1 .00
F|Leucelene ericoides 33| 661 30 13 31 14 .29
F | Orobanche fascicul ata - - 1 - - 1 .00
F|Phlox longifolia - 11 3 - 5 2 .01
F|Phlox spp. - 1 - - 1 - -
F|Ranunculus testiculatus (a) - - 16 - - 6 .03
F | Schoencrambe linifolia - - 2 - - 1 .00
F|Sisymbrium altissimum (&) - - 2 - - 1 .03
F | Sphaeral cea coccinea p131 131 57 51 56 23 41
Total for Annual Forbs 0 0 18 0 0 7 0.06
Total for Perennial Forbs 177 213] 102 71 96 48 0.86
Total for Forbs 177 213] 120 71 96 55 0.92

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --
Herd unit 22, Study no: 11
T| Species Strip | Average
y Frequency | Cover %
p ‘08 ‘08
e
B|Artemisiatridentata 44 3.05
wyomingensis
B|Gutierrezia sarothrae 4 .03
Total for Browse 48 3.08
BASIC COVER --
Herd unit 22, Study no: 11
Cover Type Nested Average Cover %
Frequency
(98 '85 '91 '98
Vegetation 327 8.25| 14.50| 36.55
Rock 215 3501 275 6.62
Pavement 335 34.00] 22.00] 12.07
Litter 377 34.50] 19.50| 22.30
Cryptogams 253 0 1501 7.95
Bare Ground 329 19.75| 39.75] 29.41

SOIL ANALYSISDATA --
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Herd Unit 22, Study # 11, Study Name: “B” Hill

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K ds/m
rooting depth (inches) (depth)
133 39.6 7.1 52.0 234 24.6 19 4.6 211.2 8
(14.0)

Stoniness Index

"B" Hill, Study # 22 - 11

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>5.1
20 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22, Study no: 11
Type Quadrat
Frequency
‘08
Rabbit 16
Deer 15
Cattle 2
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BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 11

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Artemisia tridentata wyomingensis
S|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - 20 1
Y|85 2 - - - - - - - 2 - 133 2
91 1 - - - - - - - 1 - 66 1
98 12 - - - - - - - 12 - 240 12
M 85 1 10 1 - - - - - 12 - 800f 20 22 12
91 2 6 1 - - - - - 9 - 600 24 27 9
98 25 5 5 - - - - - 35 - 700 18 31 35
D|85 - - - - - - - - - - 0 0
91 - 2 - - 1 - - - 3 - 200 3
98 4 3 2 - 4 - - 5 - 260 13
X]85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 71% 07% 00% - 7%
'091 69% 08% 00% +28%
'98 13% 18% 13%
Total Plants/Acre (excluding Dead & Seedlings) '85 933 Dec: 0%
'091 866 23%
'98 1200 22%
Gutierrezia sarothrae
Y|85 - - - - - - - - - - 0 0
91 - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - 20 1
M 85 - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - 0 - - 0
98 5 - - - - - - - 5 - 100 8 9 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 120 -
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Trend Study 22-12-98

Study site name: _Big Cedar Cove . Range type: _Big Sagebrush-Grass .

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From mile marker 4 on SR257 north of Milford, go 0.55 miles north. Turn right (Roosevelt Hot Springs
Road) and drive 2.65 milesto amajor fork. Continue straight and go 5.0 miles. Just across the cattleguards
turn right and go 1.0 milesto a4-way fork. Turn right and continue 0.45 miles (past Phillips Oil well-head on
the right) to another cattleguard. Go another 0.20 milesto ajunction. Turn left and drive 0.1 miles. Stop
here. The transect starts 170 feet due south of the road beside a highlined juniper tree. The O-foot baseline
stake is a stedl rebar three feet tall with a browse tag #7079 attached.

.45 MI. TO GEOTHERMAL
PUMPING STATION

CATTLEGUARD

22-12-98

170
BARE-BOTTOMED
oy UNIPER

100’

Map Name: _Bearskin Mountain, Utah Diagrammatic Sketch

Township_27S, Range 9W , Section 15 UTM_4257959.182 N, 337936.683 E
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DISCUSSION

Trend Study No. 22-12 (56C-1/48-12)

The Big Cedar Cove trend study is located on the sagebrush-grass range that covers the gentle lopes of the
foothills on the west side of the Mineral Mountains. The study has a southwest exposure at an elevation of
6,000 feet. The site, along with most of the land on the Mineral Mountains, is administered by the BLM. The
areais grazed by cattle in the spring, but the scarcity of water may limit use. Deer use appears light with 12
deer days use/acre and 6 cow days use/acre estimated in 1998 on a pellet transect read on the site. A
geothermal plant is located nearby and has the potential to impact deer in the area through habitat |oss and
increased disturbance.

Soil textural analysis indicates a sandy loam soil with a neutral pH (6.7). The soil isrelatively deep and
coarse with 49% of the soil surface covered with pavement and rocks. Effective rooting depth (see methods)
is 19 inches with a soil temperature of 45.4°F at 17 inches. Vegetative growth may be limited due to
relatively low amounts of phosphorous (7.5 ppm). There are signs of pedestaling around the bunchgrasses
and browse plants. The soil is dightly eroded, showing signs of sheet erosion which likely occurs during high
intensity summer thunderstorms.

A moderately dense stand of Wyoming big sagebrush dominates the site. In 1985, close to 25% of the
population were young plants, with 35% classified as decadent. No seedlings were found in 1991 with young
plants accounting for 16% of the population. Furthermore, over half of the sagebrush on the site are were
decadent (53%), a 34% increase, while plants classified as having poor vigor have increased to 39%.
Currently, sagebrush canopy cover is estimated to be 16%. Mature sagebrush average 22 inchesin height,
display generally good vigor, and are light to moderately browsed. Although percent decadence has declined
to 37% of the population, few seedling or young plants were encountered in 1998. The shrub interspaces are
occupied by various invaders such as narrowleaf low rabbitbrush, broom snakeweed, prickly phlox, and
young pinyon pine. Broom snakeweed density is currently estimated to be 10,080 plants/acre, a grest increase
from previous years. This species has a highly fluctuating density depending on weether patterns. Ephedra
density is currently estimated to be 320 plants/acre and plants show moderate utilization. Point-centered
quarter data from 1991 estimate 39 pinyon trees/acre and 16 Utah juniper trees/acre. In 1998, point-centered
quarter data estimate 54 pinyon trees/acre and 19 Utah juniper trees/acre.

Perennial grasses occur mainly under the protection of sagebrush crowns. Nested frequency values have
improved since 1985. The more common species are Sandberg bluegrass, galleta, and bottlebrush squirreltail.
Cheatgrass appears as the most abundant herbaceous species, providing 36% of the herbaceous understory
cover and 13% of the total vegetative cover. Only five forbs were sampled in 1985. Ten forbs were sampled
during the 1991 and 1998 reading. Some of the more abundant forbs includes: long leaf phlox, low fleabane,
and an astragalus species.

1985 APPARENT TREND ASSESSMENT

All of the soil trend parameters indicate a stable condition. Vegetative trend may be dowly declining as the
populations of various undesirable plants, including pinyon pine and cheatgrass seem to be on the increase.

1991 TREND ASSESSMENT

The soil trend appears dightly down due to litter cover decreasing by 18% and bare ground increasing by over
50%. The key browse species, Wyoming big sagebrush, shows only a dlight increase in population (3%), a
decreased reproductive potential, increased decadence, and plants with poor vigor have increased to 39%.
These factors al indicate a dightly downward trend. The trend for grasses and forbs are up due to increased
nested frequency values, but it is still in very poor condition, especialy for the forbs.
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TREND ASSESSMENT

soil - dightly down

browse - dightly down

herbaceous understory - upward, but still poor condition

1998 TREND ASSESSMENT

The soil trend is dightly downward with a dight increase in percent bare ground, rock, and pavement cover.
Due to arecent rainstorm in 1998, cryptogams were more easily identified and common, including mosses,
lichens, and mushrooms. The browse trend is considered stable. The Wyoming big sagebrush population still
exhibits relatively high percent decadency, but appears to be recovering from poor conditions reported in
1991. Although the broom snakeweed density has greatly increased, these are small plants and provide very
little cover to the site. Broom snakeweed density can fluctuate highly and this population will likely show
great increases and decreases in the future. The herbaceous understory trend is stable. The perennial
herbaceous understory sum of nested frequency has changed very little since 1991.

TREND ASSESSMENT

soil - dightly downward

browse - stable, Wyoming big sagebrush percent decadence is still high
herbaceous understory - stable, but still poor condition

HERBACEOUS TRENDS --

Herd unit 22 , Study no: 12

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 | '85 ‘91 '98 (98

e

G| Aristida purpurea 13 17 19 6 9 8 .66
G| Bromus tectorum (@) - -l 308 - - 95 4.59
G| Hilariajamesii 56 61 65 26 23 28 1.18
G| Oryzopsis hymenoides - 4 5 - 2 3 19
G| Poa secunda 08| ,116] 137 29 52 57 3.09
G| Sitanion hystrix A1l 751 .68 19 35 35 1.93
G| Stipa comata A1) 291 14 6 11 6 16
Total for Annual Grasses 0 0| 308 0 0 95 4.59
Total for Perennial Grasses 189] 302| 308 86| 132| 137 7.22
Total for Grasses 189| 302| 616 86| 132 232 1181
F|Agoseris glauca 3 - - 1 - - -
F|Agoseris spp. - 7 - - 3 - -
F|Arabis demissa 2 - 2 1 - 1 .00
F|Astragalus spp. - 4 7 - 2 2 .06
F|Castillgja chromosa - - 3 - - 2 .03
F | Calochortus nuttallii 1 5 1 1 2 1 .00
F|Crepis spp. - 4 - - 1 - -
F| Delphinium nuttallianum - 5 - - 3 - -
F|Erigeron pumilus 3 5 10 1 2 4 .59
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p '85 ‘91 '98 | '85 ‘91 '98 (98

e

F|Lomatium spp. - 1 2 - 1 2 .01
F|Lupinus argenteus - - 1 - - 1 .00
F|Microsteris gracilis (a) - - 1 - - 1 .00
F|Navarretiaintertexta (a) - - 12 - - 5 .05
F|Phlox longifolia 1 31 .23 - 16 12 A1
F| Sphaeralcea coccinea - - - - - - .00
F|Zigadenus paniculatus 3 - - 1 - - -
Total for Annual Forbs 0 0 13 0 0 6 0.05
Total for Perennial Forbs 12 62 49 5 30 25 0.83
Total for Forbs 12 62 62 5 30 31 0.89

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --

Herd unit 22 , Study no: 12

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Amelanchier utahensis 1 -

B|Artemisiatridentata 87 16.49
wyomingensis

B| Chrysothamnus viscidiflorus 36 1.00
stenophyllus

B| Ephedra fasciculata fasciculata 7 74

B|Gutierrezia sarothrae 61 3.37

B|Juniperus osteosperma 1 -

B| Leptodactylon pungens 1 -

B|Opuntia spp. 7 -

B|Pinus edulis 3 .58

B|Ribes cereum cereum 1 -

Total for Browse 205 2221
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BASIC COVER --

Herd unit 22 , Study no: 12

Cover Type Nested Average Cover %
Frequency
(98 '85 '91 '98
Vegetation 346 3.00f 6.00] 31.45
Rock 158 200 3.25| 542
Pavement 352 37.50| 35.75| 43.72
Litter 386 51.25| 42.25| 36.46
Cryptogams 142 0 0| 137
Bare Ground 298 6.25| 12.75| 13.13
SOIL ANALYSISDATA --
Herd Unit 22, Study # 12, Study Name: Big Cedar Cove
Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
18.8 454 6.7 62.7 20.7 16.6 18 75 96.0 6
(16.7)

Stoniness Index

_ Big Cedar Cove, Study #22-12

<1
(2
8 1.1-20
1]
£21-30
Jo]
[a]
c 3.1-40
-%_ 41-5.0
o
[a)
>51
I
0 20 40 60 80
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22 , Study no: 12
Type Quadrat
Frequency
‘08
Rabbit 28
Deer 21
Cattle 1

100
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BROWSE CHARACTERISTICS --
Herd unit 22 , Study no: 12

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Amelanchier utahensis
M 85 - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - 0 - - 0
98 1 - - - - - - - 1 - - - 20 - - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'091 0 -
'98 20 -
Artemisia tridentata wyomingensis
S|85 2 - - - - - - - 2 - - - 133 2
91 - - - - - - - - - - - - 0 0
98 4 - - 1 - - - - 5 - - - 100 5
Y|85 9 4 - - - - - - 13 - - - 866 13
91 3 5 - 2 - - - - 10 - - - 666 10
98 1 - - 1 - - - - 1 1 - - 40 2
M 85 5 18 3 - - - - - 26 - - - 1733 21 26 26
91 1 10 1 3 4 - - - 19 - - - 1266 17 20 19
98 71 36 - - - - -] 105 - 1 - 2140 22 34 107
D|85 1 16 4 - - - - - 21 - - - 1400 21
91 1 13 5 2 8 3 1 - 9 - - 24 2200 33
98 4 17 3 1 - - 45 2 1 17 1300 65
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 600 30
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 63% 12% 00% + 3%
'091 65% 15% 39% -16%
'98 30% 02% 11%
Total Plants/Acre (excluding Dead & Seedlings) '85 3999 Dec: 35%
'091 4132 53%
'98 3480 37%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
Y|85 2 - - - - - - - 2 - - - 133 2
91 1 - - - - - - - 1 - - - 66 1
98 - - - - - - - - - - - - 0 0
M 85 13 2 - - - - - - 14 1 - - 1000 8 10 15
91 5 3 - 1 - - - - 5 1 3 - 600 9 1 9
98 38 - - 2 - - - - 35 - - - 800 12 19 40
D|85 2 8 - - - - - - 6 - 4 - 666 10
91 5 2 1 3 - - 1 - 4 - - 8 800 12
98 5 - - - - - - 2 - - 3 100 5
X]85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 37% 00% 15% -19%
'091 23% 05% 50% -39%
'98 00% 00% 07%
Total Plants/Acre (excluding Dead & Seedlings) '85 1799 Dec: 37%
‘91 1466 55%
'98 900 11%
Ephedra fasciculata fasciculata
S|85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 2 - - - - - - - 2 - - - 40 2
Y|85 - 1 - - - - - - 1 - - - 66 1
91 - 4 - - - - - - 4 - - - 266 4
98 4 4 - - - - - - 8 - - - 160 8
M 85 - 3 - - - - - - 3 - - - 200 15 11 3
91 - 4 - - - - - - 4 - - - 266 15 14 4
98 1 2 4 - - - - - 4 - 3 - 140 20 27 7
D|85 - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - 0 0
98 - 1 - - - - - - - - 1 - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 100% 00% 00% +50%
'091 100% 00% 00% -40%
'98 44% 25% 25%
Total Plants/Acre (excluding Dead & Seedlings) '85 266 Dec: 0%
‘091 532 0%
'08 320 6%

147




AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Gutierrezia sarothrae
S|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 8 - - - - - - - - 8 - - - 160 8
Y|85 - - - - - - - - - - - - - 0 0
91 2 - - - - - - - - 2 - - - 133 2
98 | 100 - - - - - - - -] 100 - - - 2000 100
M 85 - - - - - - - - - - - - - 0 - - 0
91 3 - - - - - - - - 1 - 2 - 200 9 7 3
98 | 400 - - - - - - - -| 400 - - - 8000 8 9 400
D|85 - - - - - - - - - - - - - 0 0
91 2 - - 1 - - - - - - - - 3 200 3
98 4 - - - - - - - 2 - - 2 80 4
X]85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 63% +95%
'98 00% 00% .39%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: 0%
‘91 533 38%
'98 10080 1%
Juni perus osteosperma
Y|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 1 - - - - - - - - 1 - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 20 -
L eptodactylon pungens
Y|85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 1 - - - - - - - - 1 - - - 20 1
M 85 1 - - - - - - - - 1 - - - 66 9 5 1
91 - - - 3 - - - - - 3 - - - 200 7 5 3
98 - - - - - - - - - - - - - 0 9 10 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% +67%
'091 00% 00% 00% -90%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 200 -
'98 20 -
Opuntia spp.
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 6 - 1 - - - 7 - - 140 6 10 7

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

‘091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec -
'091 0 -
'98 140 -

Pinusedulis

Y|85 - - - - - - - - - 0 0
91 - - - - - - - - - 0 0
98 2 - - - - - 2 - - 40 2

M 85 1 - - - - - 1 - - 66| 69 71 1
91 - - 1 - - - 1 - - 66| 116 75 1
98 1 - - - - - 1 - - 20 - - 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% + 0%
'091 00% 00% 00% - 9%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'98 60 -

Ribes cereum cereum

M 85 - - - - - - - - - 0 - - 0
91 - - - - - - - - - 0 - - 0
98 6 - - - - - 6 - - 120 - - 6

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00%

'091 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 120 -
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Trend Study 22-13-98

Study site name: _Minersville Reservoir . Range type: _Big Sagebrush-Grass .

Compass bearing: frequency lines 1-2 168 degrees, lines 3-4 117 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From Beaver go west on SR21 to Minersville Reservoir. From the Minersville Reservoir sign south of the
reservoir, drive 1.35 miles further west on SR21 to an intersection with adirt road. Turn right and go 0.85
miles. Take aleft onto the road that takes you under the powerlines. Go 0.5 miles down across awash and up
asmall hill to powerpole #342. From the pole walk 400 feet west to the 400-foot stake. The O-foot baseline
stake is marked by browse tag #7185. The 0", 100" and 200" stakes are rebar; the 300" and 400" stakes are
green, half-high fenceposts.

RES.

“N\ SPILLWAY

Map Name: _Minersville, Utah Diagrammatic Sketch

Township_30S, Range 9W , Section 3. UTM _4232574.037 N, 338473.366 E
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DISCUSSION

Trend Study No. 22-13 (56C-2)

The Minersville Reservoir trend study was set up to monitor trend on a small area of critical deer winter range
located about 3/4 of amile west of Minersville Reservoir. It isan open sagebrush flat with scattered Utah
juniper. The transect has a south-southeast aspect with a gentle slope of 6-8% and an elevation of 5,700 feet.

Use by both livestock and mule deer was reported to be moderate in 1985. In 1991, 17 deer days use/acre was
determined with little sign of livestock being observed. In both years abundant coyote sign was observed. A
pellet group transect read in 1998 on the Site, estimated 62 deer days use/acre and 3 cow days use/acre.
Thermal and escape cover are provided by dense junipers on the hillside north of the study site. Most of the
grasses on the site are warm season grasses, which can escape early season use.

Soil textural analysisindicates a sandy clay loam with a slightly acidic pH (6.3). A caliche layer occurs at a
depth of about 10-12 inches. Average effective rooting depth (see methods) is 11 inches with an average soil
temperature of 65.6°F at 10 inches. Although some signs of erosion are apparent, erosion does not appear to
be accelerated. There are some active gullies near the site, some moderately large. The main factor limiting
vegetative growth is the low amount of annual precipitation (10 to 12 inches) caused by the rain shadow
effect of mountain ranges to the east and west.

Wyoming big sagebrush, the key species, shows a steady increase in percent decadence since 1985 to where it
iscurrently at 51%. The mature plants currently average 2 feet in height, most are vigorous and only lightly
browsed. 1n 1985, no seedlings were found and only 2% of the population were classified as young. During
the 1991 reading, seedlings (biotic potential) accounted for 12% of the population, however no young were
found. In 1998, 1% of the population were classified as seedlings and 5% of the population were classified as
young. Eighty-five percent of the losses to the sagebrush community can be explained by the number of dead
in the population. Other woody species are rare on the site and include pricklypear cactus, rabbitbrush, and
young Utah junipers.

The understory consists ailmost exclusively of grasses. Cheatgrass is the dominate grass and provides enough
fine fuelsto carry a very destructive fire which would wipe out the Wyoming big sagebrush population.
Cheatgrass currently accounts for 68% of the herbaceous understory cover and 48% of the total vegetation
cover. Nested frequency declined significantly for galleta grassin 1991, while nested frequency significantly
increased for blue grama and bottlebrush squirreltail. Nested frequencies for these speciesin 1998 are similar
to those of 1991, although perennial grass sum of nested frequency has declined from 272 in 1991 to 208 in
1998. The forbs and some perennial grasses have possibly been depleted by severe overgrazing in the past.

1985 APPARENT TREND ASSESSMENT

The vegetative trend appears to be declining. Thereis very little regeneration of the sagebrush and junipers
appear to be dowly invading the site. Thisareais generaly not considered suitable for treatment and seeding
because of the rocky soil surface and low precipitation. The soil trend is stable.

1991 TREND ASSESSMENT

The soil trend appears to be declining dightly with a 75% decrease in vegetative basal cover and a 38%
increase in bare ground. The trend for the key browse species, Wyoming big sagebrush, appears to be stable
even with the 8% increase in it's population due to further increases in decadency and 23% of the population
now considered to have poor vigor. Even though the reproductive potential increased due to the number of
seedlings counted in 1991, no young sagebrush were encountered and it is not known how many of the
seedlings will survive. Grass and forb trend isimproving due to increased nested frequencies, but it still is
considered in very poor condition.
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TREND ASSESSMENT

s0il - declining

browse - stable

herbaceous understory - improving

1998 TREND ASSESSMENT

The soil trend is down with little current erosion evident, however percent bare ground has increased while
percent rock and pavement have decreased. The browse trend is down. Wyoming big sagebrush percent
decadency is steadily increasing each year and 27% of the population is now dead. The herbaceous
understory trend is dightly downward. Cheatgrass is the dominate grass and congtitutes a great fire hazard
which could ultimately cause the loss of the Wyoming big sagebrush to the site. The perennia herbaceous
trend is dightly down. Perennia herbaceous understory sum of nested frequency has declined from 272 in
1991 to 208 in 1998.

TREND ASSESSMENT

s0il - down

browse - down

herbaceous understory - dightly downward, cheatgrass dominates and poses afire threat

HERBACEOUS TRENDS --

Herd unit 22 , Study no: 13

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p ‘85 91 '98 | '85 ‘91 '98 (98

e

G| Aristida purpurea 56 59 33 27 23 14 161
G|Boutdlouagracilis <1 o161 .19 - 7 8 .29
G| Bromus tectorum (@) - -l 356 - - 99 15.16
G| Hilariajamesii p138] 90| .72 62 46 35 2.92
G| Oryzopsis hymenoides - 2 11 - 1 4 32
G| Sitanion hystrix 4] 761 .65 16 39 33 1.95
Total for Annual Grasses 0 0| 356 0 0 99 15.16
Total for Perennial Grasses 228] 243| 200 105| 116 94 7.10
Total for Grasses 228 243| 556| 105| 116| 193| 22.27
F|Alyssum alyssoides (a) - - 1 - - 1 .00
F | Calochortus nuttallii 1 5 6 1 4 2 .01
F|Phlox longifolia S| 523 22 1 16 2 .01
F| Sphaeralcea coccinea - 1 - - 1 - -
F|Unknown forb-perennial 3 - - 1 - - -
Total for Annual Forbs 0 0 1 0 0 1 0.00
Total for Perennial Forbs 7 29 8 3 21 4 0.01
Total for Forbs 7 29 9 3 21 5 0.02

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

152



BROWSE TRENDS --
Herd unit 22 , Study no: 13

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Artemisiatridentata 81 8.84

wyomingensis
B|Ephedraviridis - .00
B| Chrysothamnus viscidiflorus 2 -
stenophyllus

B| Echinocereus engel manii 0 -
B|Gutierrezia sarothrae 0 -

B|Juniperus osteosperma 1 .06

B|Opuntia spp. 2 .03

B|Pinus edulis - .38

Total for Browse 86 9.31

CANOPY COVER --

Herd unit 22 , Study no: 13

Species Percent Cover

(98

Juniperus osteosperma .80

BASIC COVER --

Herd unit 22 , Study no: 13

Cover Type Nested Average Cover %

Frequency
(98 '85 '91 '98
Vegetation 367 8.00f 1.75| 30.53
Rock 180 7.00f 12.00] 11.05
Pavement 303 4550 31.25( 25.52
Litter 389 31.75| 41.75| 34.77
Cryptogams 5 0 0 .01
Bare Ground 279 7.75| 13.25] 18.45
SOIL ANALYSISDATA --
Herd Unit 22, Study # 13, Study Name: Minersville Reservoir
Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
11.3 65.6 6.3 54.0 214 24.6 1.0 7.1 121.6 5
(10.2)
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Stoniness Index

Minersville Reservoir, Study #22 -13

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>5.1
3 2‘0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22 , Study no: 13
Type Quadrat
Frequency
‘08
Rabbit 13
Deer 36
Cattle 1

BROWSE CHARACTERISTICS --
Herd unit 22 , Study no: 13

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Artemisia tridentata wyomingensis
S|85 - - - - - - - - - - - - - 0 0
91 2 - - 4 - - 2 - - 3 5 - - 533 8
98 1 - - - - - - - - 1 - - 20 1
Y|85 1 - - - - - - - - 1 - - - 66 1
91 - - - - - - - - - - - - - 0 0
98 6 - - 1 - - - - - 7 - - - 140 7
M 85 30 1 - - - - - - - 31 - - - 2066 26 26 31
91 21 7 1 4 - - - - - 30 2 1 - 22001 24 25 33
98 46 15 - - - - - - - 61 - - - 1220 24 31 61
D|85 15 7 1 - - - - - - 23 - - - 1533 23
91 20 2 1 4 - - - - - 10 4 4 9 1800 27
98 61 9 - - - - - - - 50 - - 20 1420 71
X]85 - - - - - - - - - - - - - 0 0
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 1040 52
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 15% 02% 00% + 8%
'091 15% 03% 23% -31%
'98 17% 00% 14%
Total Plants/Acre (excluding Dead & Seedlings) '85 3665 Dec: 42%
'091 4000 45%
'98 2780 51%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
M 85 - - - - - - - - - - - 0 - - 0
91 1 - 1 - - - - 2 - - - 133 8 7 2
98 2 - - - - - - 2 - - - 40 13 19 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 50% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
'91 133 -
'98 40 -
Echinocereus engelmanii
M 85 - - - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - - - - 0 5 7 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 0 -
Gutierrezia sarothrae
D|85 2 - - - - - - - - 2 - - - 133 2
91 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 133 Dec: 100%
'091 0 0%
'98 0 0%
Juniperus osteosperma
Y|85 1 - - - - - - - - 1 - - - 66 1
91 1 - - - - - - - - - - 1 - 66 1
98 1 - - - - - - - - 1 - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00% + 0%
'091 00% 00% 100% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Opuntia spp.

Y|85 1 - - - - - - - 1 - 66 1
91 1 - - - - - - - 1 - 66 1
98 - - - - - - - - - - 0 0

M 85 - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - 0 - - 0
98 2 - - - - - - - 2 - 40 6 11 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% 00% + 0%
'091 00% 00% 00% -39%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
'91 66 -
'98 40 -
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Trend Study 22-14-98

Study site name: _Antelope Mountain . Range type: _Big Sagebrush-Grass .

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 & 95ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the Cove Fort exit on I-15 (afew miles north of the Junction with 1-70), proceed 12.3 mileswest on a
gravel road staying right at one major fork. Turn left at the intersection and continue for 2.4 milesto the
southwest corner of afence. Turn right and go 0.6 miles up thisfaint road. Thisroad no longer exists. Take a
bearing of 233 degrees magnetic from the old fence corner to the site. Then walk or dive off road to awitness
post near alargerock. The O-foot frequency baseline stake is 20 feet east of thisrock. The basdlineis

marked by steel rebar posts.

22-14-98

SAGE

Witness post by
a large rock

O-‘-

L
100

SAGE

S

Map Name: _Pinnacle Pass, Utah Diagrammatic Sketch

Township_25S, Range 9W , Section 25 UTM _4275149.643 N, 342435.804 E
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DISCUSSION

Trend Study No. 22-14 (56C-3)

The Antelope Mountain study is located on the northeast end of the Mineral Mountains. The transect is on an
aluvial fan with a 20-25% east-facing dope at an elevation of 5,700 feet. When the study was established in
1985, the range type was big sagebrush-grass. A fire burned the entire areain 1996 and the site was then
seeded and chained. Thereis currently a good establishment of seeded grass and forbs and some native,
residual grasses.

Little sign of recent livestock use was visible on the hillside and winter deer use appeared light in 1991 with
deer days use/acre estimated at 14. Two antler drops from mature bucks were found on the site, but use
appears to be more concentrated a few hundred yards up sope within the head of alarge draw. 1n 1998, a
pellet group transect on the site estimated 13 deer days use/acre and 6 cow days use/acre. Overall, grass
utilization was light although some intermediate wheatgrass did exhibit heavy use. Alfalfawas heavily
utilized by grasshoppers which were extremely abundant in 1998. Small burnet was lightly utilized as well.

Soil textural analysis indicates aloam clay loam with a neutral pH (7.1). The soil depth is moderate and pale
brown in color. The effective rooting depth (see methods) is 13 inches with an average soil temperature of
41°F measured at a depth of 13 inches. Vegetative growth may be limited due to alow amount of
phosphorous (6.0 ppm) in the soil, where 10 ppm is considered minimal for normal plant development. This
soil type is excessively drained and is further limited by alow water-holding capacity. Permesbility israpid
and the hazard of erosion is moderate. After the fire, percent bare ground cover increased to 19% and percent
cover from rock and pavement combined increased to 61%.

Prior to the firein 1996, mountain big sagebrush was the dominant plant with the majority being lightly to
moderately hedged and fairly vigorous mature plants. Thirty-five percent of the population was classified as
decadent in 1985, while only 6% were categorized as young plants. In 1991, the population dropped 21%
with young plants accounting for only 4% of the population and the number of decadent plants increased to
59%. After the fire, no mountain big sagebrush plants were sampled. Broom snakeweed is the most abundant
browse on the site with an estimated density of 1,000 plants/acre in 1998, while contributing less than 2%
cover. Broom snakeweed exhibited abundant seed headsin 1998, with no seedlings and few young plants
encountered. A few cliffrose were found around the site in previous years, but these were no longer therein
1998. A few tipped over juniper skeletons are still present on the Site, but it appears most trees were totally
burnt.

After the fire and seeding, the dominant species on the site are crested wheatgrass, intermediate wheatgrass,
bluebunch wheatgrass, and galleta. In 1991, there was a significant increase in the quadrat and nested
frequency values for bluebunch whestgrass. Sandberg bluegrass aso showed a moderate increase. Forbs
continue to be are quite sparse, but the ones encountered most frequently in 1998 were alfalfa, pale alyssum,
Utah locoweed, and storkshill.

1985 APPARENT TREND ASSESSMENT

The range condition and trend appears to be very similar to the situation on site 56C-2/22-13. Sagebrush
reproduction is limited although the plants are generally vigorous. Seedling establishment may be limited by
the rocky and dry soil conditions. The soil trend is stable.

1991 TREND ASSESSMENT

The soil trend appears to be stable due to the protective covering of erosion pavement and rock. Litter cover
has increased dightly since the last reading and bare ground dropped by 56%. The trend for mountain big
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sagebrush is down due to decreased nested frequency values, lower population density, a41% increasein
decadent plants, an increase in plants that are heavily browsed (37%, up from 5%), an increase in the number
of plantsthat are in poor vigor (29%, up from 10%), and a decreased reproductive potential. Trend for
grasses and forbs is up.

TREND ASSESSMENT
soil - stable

browse - down

herbaceous understory - up

1998 TREND ASSESSMENT

The soil trend is downward with an increase in percent bare ground, rock, and pavement cover due to the
wildfirein 1996. Erosion appears moderate at thistime and is mostly due to the steepness of the dope and the
rocky soil surface. The key browse species, Wyoming big sagebrush, was wiped out by the fire. Broom
snakeweed is currently the most abundant shrub on the site. The browse trend is downward. The herbaceous
understory trend is stable. Although perennial herbaceous understory sum of nested frequency islower in
1998 then in 1991, considering there was afire, the herbaceous understory appears to have established well.
Cheatgrass abundance is low and the perennial species should be able to keep it that way.

TREND ASSESSMENT

s0il - downward

browse - downward, loss of the mountain big sagebrush and surrounding bitterbrush populations to
fire

herbaceous understory - stable

HERBACEOUS TRENDS --

Herd unit 22 , Study no: 14

T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p ‘85 '91 '98 '85 '91  '98 (98

e

G| Agropyron cristatum - ~| ,158 - - 61 6.78
G| Agropyron intermedium - | 94 - - 39 3.18
G| Agropyron spicatum J1] 1031 58 6 42 26 3.55
G| Aristida purpurea - - 2 - - 2 .01
G| Bromus tectorum (@) - - a7 - - 17 37
G|Hilariajamesii ,134| ,105| 53 48 44 22 212
G| Oryzopsis hymenoides - 1 - - 1 - -
G| Poa secunda p161| 211 9 71 82 6 .03
Total for Annual Grasses 0 0 a7 0 0 17 0.37
Total for Perennial Grasses 306| 420| 374| 125| 169| 156 15.69
Total for Grasses 306] 420 421 125| 169| 173 16.07
F|Alyssum alyssoides (a) - - 37 - - 16 .08
F|Astragalus utahensis 1 35 .26 - 15 10 1.00
F|Comandra pallida w26 39 - 10 17 - -
F|Draba spp. (a) - - 1 - - 1 .00
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T| Species Nested Frequency Quadrat Frequency | Average
y Cover %
p ‘85 91 '98 | '85 ‘91 '98 (98

e

F|Erodium cicutarium (a) - - 23 - - 8 .95
F|Erigeron pumilus 41 120 - 3 12 - -
F|Leucelene ericoides - - 1 - - 1 .00
F|Medicago sativa - ~| 46 - - 25 4.86
F|Phlox longifolia - 29 3 - 10 1 .03
F| Sanguisorba minor - - 5 - - 3 10
F | Sphaeral cea coccinea - - bD - - 4 .18
F | Zigadenus paniculatus A9 b3 - 12 5 - -
Total for Annual Forbs 0 0 61 0 0 25 1.03
Total for Perennial Forbs 491 121 86 25 59 44 6.20
Total for Forbs 49| 121| 147 25 59 69 7.23

Values with different subscript |etters are significantly different at % = 0.10 (annual s excluded)

BROWSE TRENDS --

Herd unit 22 , Study no: 14

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B| Artemisiatridentata vaseyana 0 -

B| Chrysothamnus nauseosus 1 -

B| Chrysothamnus nauseosus 0 -
abicaulis

B| Chrysothamnus viscidiflorus 0 -
stenophyllus

B|Ephedra nevadensis 0 -

B|Ephedraviridis 1 -

B|Gutierrezia sarothrae 27 1.62

B|Juniperus osteosperma 0 -

B|Opuntia spp. 1 -

B| Tetradymia canescens 1 -

Total for Browse 31 1.62
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BASIC COVER --

Herd unit 22, Study no: 14

Cover Type Nested Average Cover %
Frequency

(98 '85 '91 '98
Vegetation 306 6.25] 5.00] 25.04
Rock 317 2550 31.75| 21.07
Pavement 366 27501 22.75| 39.57
Litter 391 32.25| 36.25| 39.48
Cryptogams 60 0 0 .66
Bare Ground 323 850 4.25] 19.08

SOIL ANALYSISDATA --
Herd Unit 22, Study # 14, Study Name: Antelope Mountain

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K ds/m
rooting depth (inches) (depth)
12.9 41.0 7.1 36.0 374 26.6 22 6.0 201.6 6
(13.0)

Stoniness Index

Antelope Mountain, Study # 22 - 14

<1
(2
8 1.1-20
1]
£21-30
Jo]
[a]
c 3.1-40
-%_ 41-5.0
o
[a)
>51
I I
0 20 40 60 80
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22 , Study no: 14
Type Quadrat
Frequency
‘08
Rabbit 4
Deer 16
Cattle 1

100
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BROWSE CHARACTERISTICS --
Herd unit 22, Study no: 14

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Artemisia tridentata vaseyana
Y|85 4 - - - - - - - 4 - - 266 4
91 1 - 1 - - - - - 2 - - 133 2
98 - - - - - - - - - - - 0 0
M 85 16 17 3 - - - - - 36 - - 2400 18 18 36
91 - 10 5 - 1 2 - - 17 1 - 1200f 20 26 18
98 - - - - - - - - - 0 - - 0
D|85 17 5 - - - - - - 16 - 1 1466 22
91 2 14 9 1 2 1 - - 13 2 14 1933 29
98 - - - - - - - - - - - 0 0
X|85 - - - - - - - - - - - 0 0
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 140 7
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 35% 05% 10% -21%
'091 55% 37% 29%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 4132 Dec: 35%
'091 3266 59%
'98 0 0%
Chrysothamnus nauseosus
M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 1 - - - - - - - 1 - - 20 17 26 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'98 20 -
Chrysothamnus nauseosus albicaulis
M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - - 0 18 27 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: -
‘91 0 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Chrysothamnus viscidiflorus stenophyllus
S|85 3 - - - - - - 3 - - - 200 3
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 0 0
Y|85 18 - - - - - - 18 - - - 1200 18
91 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 0 0
M 85 41 - - - - - - 43 1 - - 2933 6 5 44
91 2 - - - - - - 1 - - 1 133 10 10 2
98 - - - - - - - - - - - 0 - 0
D|85 8 - - - - - - 6 - 3 1 666 10
91 2 - - - - - - - - - 2 133 2
98 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 07% 00% 06% -94%
'091 00% 00% 75%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 4799 Dec: 14%
‘91 266 50%
'98 0 0%
Ephedra nevadensis
M 85 - - - - - - - 1 - - - 66 16 12 1
91 1 - - - - - - 1 - - - 66 17 25 1
98 - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 100% 00% 00% + 0%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'98 0 -
Ephedraviridis
M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 - - - - - - - 1 - - - 20 18 14 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
'091 00% 00% 00%
'98 100% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec -
‘91 0 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Gutierrezia sarothrae

Y|85 - - - - - - - - 0 0
91 24 - - - - 23 1 - 1600 24
98 4 - - - - 4 - - 80 4

M 85 - - - - - - - - 0 - - 0
91 52 - - - - 51 - 1 3466 7 11 52
98 45 - - - - 45 - - 900 10 17 45

D|85 - - - - - - - - 0 0
91 10 - - - - 6 - - 666 10
98 1 - - - - 1 - - 20 1

X]85 - - - - - - - - 0 0
91 - - - - - - - - 0 0
98 - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00%
'091 00% 06% -83%
'98 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec: 0%
‘91 5732 12%
'98 1000 2%

Juniperus osteosperma

Y|85 1 1 - - - 2 - - 133 2
91 1 - - - - 1 - - 66 1
98 - - - - - - - - 0 0

X]85 - - - - - - - - 0 0
91 - - - - - - - - 0 0
98 - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% -50%
'091 00% 00%
'98 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 133 Dec: -
'091 66 -
'98 0 -

Opuntia spp.

M 85 1 - - - - 1 - - 66 5 9 1
91 1 - - - - - - 1 66 6 10 1
98 1 - - - - 1 - - 20 3 8 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'85 00% 00% + 0%
'091 00% 100% -70%
'98 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 66 Dec: -
‘91 66 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Tetradymia canescens
M 85 - - - - - - - - - - - 0 - - 0
91 - - - - - - - - - - - 0 - - 0
98 1 - - - - - - - 1 - - 20 9 12 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'85 00% 00% 00%
‘091 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '85 0 Dec -
'91 0 -
'98 20 -
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Trend Study 22-15-98

Study site name: _Fremont Wash . Range type: _Wyoming Big Sage/Grass

Compass bearing: frequency baseline 328 M degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11ft), line 2 (34ft), line 3 (59ft),
line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From I-15 take exit 109 and go past the Texaco station and turn right (south) onto campground road. Go 1.2
miles to where the pavement ends and a road takes off at an angle to the southeast. Takethisroad and go 1.4
milesto a cattleguard. Go straight another 0.5 milesto an intersection . Turn right onto a faint road down a
draw for 0.3 miles. At this point there is another faint road on the right along the powerlines. Go down this
road for 0.2 miles to awitness post on the right. From the witness post the O-foot stake is 10 paces away at
270°M. The O-foot stake is marked with browse tag #474.

Faint road ™~
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ﬂ - N \\.\ ‘

; 0 /
- 10 paces
/ > X @270 °M
& > 7/7 ' |
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Ao '/?j \ I
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,g\’(\\ = f /,
\ N é;g{é 22-15-98
(@

)

Map name:_Kane Canyon Diagrammatic sketch
Township_31S, Range 7W , Section 3. UTM_4231954.946 N, 358161.973 E
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DISCUSSION

Trend Study No. 22-15

The Fremont Wash trend study is located on BLM administered land south of Beaver and was established in
August 1998. The areais deer winter range with awesterly aspect and a sope of 8%. Elevation is 6,200 feet.
The nearest perennial water source may be the Beaver River, for there were no stock ponds or water troughs
visblein the immediate area. Range type is sagebrush-grass with scattered junipers surrounding the site.
Limited escape and thermal cover islocated in juniper covered draws to the east and west. A pellet group
transect on the site estimated 68 deer days use/acre, 1 elk day use/acre, and 41 cow days use/acre in 1998.
The pellet groups encountered varied in age from afew months old to possibly approaching ayear. Anold
(~6 years) deer antler shed was found on the sitein 1998.

The moderate slope and low percent bare ground cover (8%) combine to keep erosion to aminimum. The
deep drawsto the east and west show extensive signs of decades of erosion. The rock and pavement cover
appear to be basaltic and granitic in origin. Rocks and pavement are abundant on the soil surface and
throughout the soil profile. The average effective rooting depth (see methods) is 10 inches with an average
soil temperature of 67°F at 11 inches. The stoniness index indicates that many rocks and pavement are
located within the upper 8 inches of the soil profile. Soil textural analysis indicates a sandy clay loam with a
neutral pH (7.0). Phosphorous levelsin the soil profile measure 7.1 ppm and may be limiting to vegetative
growth (10 ppm is minimal for normal plant development).

The browse consists mainly of a mature Wyoming big sagebrush stand. The plants average 21 inchesin
height and most exhihit good vigor. Percent decadency is moderately high at 32%. Biotic potentia
(seedlings) may not be adequate to replace this population as it appears to be thinning, likely due to past
drought conditions. There are very few plants with seed heads, and utilization is currently mostly moderate.
Other browse species encountered on the site and in low densities include: Utah serviceberry, pricklypear
cactus, and broom snakeweed.

The most abundant grass on the site is cheatgrass. Cheatgrass accounts for 54% of the herbaceous cover and
39% of the total vegetative cover. With the exception of cheatgrass, the site supports a good stand of warm
season grasses. The most abundant is galleta followed by sand dropseed, red three-awn, blue grama, and
needle-and-thread grass. There was no apparent utilization of grassesin 1998. Forbs are scarce with scarlet
globemallow being the most abundant.

1998 APPARENT TREND ASSESSMENT

The soil trend appears stable with little erosion currently occurring. The moderate slope and ample vegetation
and litter cover provide protection for the soil. The browse trend appears dightly downward. There are many
decadent and dead plants found throughout this population. Currently, 20% of the population is dead and
31% of the decadent plants are classified as dying. Competition from the cheatgrass may not allow sagebrush
seedlings to establish, thereby dying plants are not being replaced. The herbaceous trend appears stable,
although the cheatgrass needs to be controlled to alow the more desirable perennial species to become
establish.
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HERBACEOUS TRENDS --
Herd unit 22 , Study no: 15

T| Species Nested Quadrat Average
y Frequency Frequency Cover %
p '98 '98 '98
e

G| Aristida purpurea 88 37 201
G| Bouteloua gracilis 61 20 1.86
G| Bromus tectorum (@) 466 100 12.83
G| Hilariajamesii 116 44 255
G| Oryzopsis hymenoides 26 11 25
G| Sitanion hystrix 13 6 .20
G| Sporobolus cryptandrus 102 46 2.83
G| Stipa comata 55 28 .79
G| Vulpiaoctoflora (@) 8 2 .01
Total for Annual Grasses 474 102 12.84
Total for Perennial Grasses 461 192 10.51
Total for Grasses 935 294 23.36
F|Astragalus spp. .01
F|Lappulaoccidentalis (a) .00
F|Microsteris gracilis (a) .00
F| Sphaeralcea coccinea 39 13 .36
Total for Annual Forbs 2 2 0.00
Total for Perennial Forbs 45 15 0.37
Total for Forbs 47 17 0.37
BROWSE TRENDS --
Herd unit 22 , Study no: 15

T|Species Strip Average

y Frequency Cover %

p '98 '98

e

B|Amelanchier utahensis 1 -
B|Artemisiatridentata 89 9.00

wyomingensis
B| Chrysothamnus viscidiflorus - .03
viscidiflorus

B|Gutierrezia sarothrae -

B|Opuntia spp. -

Total for Browse 92 9.02
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BASIC COVER --
Herd unit 22 , Study no: 15

Cover Type Nested Average
Frequency | Cover %
'98 '98
Vegetation 473 42.79
Rock 206 4.00
Pavement 415 22.86
Litter 499 50.62
Cryptogams 14 .03
Bare Ground 292 8.14

SOIL ANALYSISDATA --
Herd Unit 22, Study # 15, Study Name: Fremont Wash

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K ds/m
rooting depth (inches) (depth)
10.2 67.0 7.0 53.4 22.0 24.6 18 7.1 134.4 6
(10.7)

Stoniness Index

~ Fremont Wash, Study #22 -15

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>5.1
[ [ [
o 20 40 60 80
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 22 , Study no: 15
Type Quadrat
Frequency
'98
Rabbit 8
Elk 1
Deer 47
Cattle 10

100
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BROWSE CHARACTERISTICS --

Herd unit 22 , Study no: 15

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Amelanchier utahensis
Yfeg| 1+ - - - . - - T - - -] 20| | 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 20 Dec: -
Artemisiatridentata wyomingensis
S|98 6 - - - - - - - 6 - - - 120 6
Y|98 20 2 3 - - - - - 25 - - - 500 25
M98 28 49 20 - - - - - 97 - - - 1940f 21 30 97
D|98 6 30 22 - - - - - 39 - 1 18 1160 58
X]98 4 - - - - - - - 4 - - - 900 45
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 45% 25% 11%
Total Plants/Acre (excluding Dead & Seedlings) '98 3600 Dec: 32%
Gutierrezia sarothrae
Mos| - - - - - - - - - -] of 6 7 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -
Opuntia spp.
Mog| 2 - - - . - - 2 - - -] o 4 4 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 40 Dec: -
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SUMMARY
WILDLIFE MANAGEMENT UNIT - 22 (48) - BEAVER

The unit wide soil trend appears to be improving. In 1991, twelve sites showed downward soil trends with
only two sites showing stable soil trends. 1n 1998 many sites show stable or upward trends, with the
exception of Big Cedar Cove (22-12), Minersville Reservoir (22-13), and Antelope Mountain (22-14) which
showed increases in percent bare ground, rock, and pavement cover.

Due to the fire on the Antelope Mountain site (22-14), no browse species are present on the site anymore.
Double Up Hallow (22-10), ‘B’ Hill (22-11), and Big Cedar Cover (22-12) all showed downward browse
trends in 1991 and stable browse trendsin 1998. Many of the remaining sites show downward or dightly
downward trends for browse continued from 1991. These downward browse trends are exclusively due to
increased percent decadency or continued high decadency of the key browse species. Oak Basin (22-03) and
Rocky Reseeding (22-09) showed upward trends with healthy browse populations and a decrease in percent
decadency of preferred browse species.

The herbaceous understory trends are generally improving, with afew exceptions. Deer Hat (22-1), Oak
Basin (22-3), and ‘B’ Hill (22-11) show decreasesin perennia herbaceous understory nested frequency since
1992. Minersville Reservoir (22-13) shows a decrease in perennial herbaceous understory nested frequency
and a high amount of cheatgrass in the understory. Beaver Table (22-6) does not show a decrease in perennia
herbaceous understory species, but photographs indicate an increase in cheatgrass abundance between 1992
ad 1998.

1991 1998
Site Sail Browse Grass Sail Browse Grass
& Forb & Forb

22-01 Deer Flat - + + 0 0 -
22-02 Piute Reservoir - - - 0 - +
22-03 Oak Basin - - - + + -
22-04 Wades Canyon - - - + - 0
22-05 Bone Hollow - - - 0 - 0
22-06 Beaver Table - - 0 + - -
22-07 Sheep Rock - NONE + + NONE +
22-08 Muley Point 0 - - 0 - -
22-09 Rocky Reseeding - 0 - 0 + 0
22-10 Doubleup Hollow - - - 0 0 0
22-11'B’ Hill - - + + 0 -
22-12 Big Cedar Cove - - + - 0 0
22-13 Minersville Reservoir - 0 + - - -
22-14 Antelope Mountain 0 - + - NONE 0
22-15 Fremont Wash ESTABLISHED IN 1998

(0) = stable, (+) = upward, (-) = downward
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Management Unit 29

Map Scale 1:570,240 (1" =9 miles)

Legend Unit Location
Forest Service [(TT] National Park
BLM B water Body
State of Utah ®  Transect Location
Native American Reservation /' Road
Private Land /" Perennial Stream
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WILDLIFE MANAGEMENT UNIT 29 (51) - ZION

Boundary Description

Iron, Kane and Washington counties - Boundary begins at Interstate 15 and the Utah-Arizona state
line; then north on [-15 to Highway SR-14; then east on SR-14 to Highway US-89; then south on US-
89 to Highway US-89A; then south on US-89A to the Utah-Arizona state ling; then west on this state
line to 1-15 and beginning point.

The Zion unit isrelatively large, yet there are few trend studies located within the unit. Thereis an estimated
301,431 acres of deer summer range and 333,914 acres of winter range on the unit. Most of the summer
range is found in the northern part of the unit, which includes the southern end of the Markagunt Plateau.
Unlike the mgjority of the wildlife management units in the state, most of the summer range (59%) in the

Zion unit occurs on private land with increased summer home devel opment becoming more of a management
problem. Of the remaining summer range, 21% is administered by the Forest Service and another 12% occurs
within Zion National Park. Winter range predominately occurs on BLM land (54%), with an additional 20%
in Zion National Park, and 18% private.

Herd Unit Management Objectives

Current population management objectives are to maintain atarget modeled winter herd population of 7,000
deer. Population density was estimated at 5,000 in 1996. A total of 1,170 bucks are to be harvested annually.
The herd composition is to be managed at 15 bucks/100 does post season, with 30% of those bucks being 3
point or better. The buck-doe ratio for 1996-97 was only 7 bucks/100 does.

Peak harvests were reached in the mid 1960's with over 1,700 bucks harvested in 1965 and 1966. Since then,
harvests have shown a downward trend, the lowest harvest was in 1979 when less than 400 bucks were
harvested. Harvests quickly rebounded in 1986 and 1989. Between 1990 and 1995, an average of 1,091
bucks were harvested from the unit. Fawn/100 doe ratios have been good and have averaged 72 between
1991-92 and 1995-96.

Study Site Description

Only one key areawas selected for study on this Unit in 1987. It was located at Wilson Ranch (now the Clear
Creek Ranch). This study samples a Wyoming big sagebrush flat on private land which islocated just east of
Zion Nationa Park boundary, north of Highway 9. This site was reread in 1992 and 1998. In 1998, two
additional trend study sites were established, one at Smith Mesa and the other at North Hills. Both occur on
the west side of the unit.
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Trend Study 29-1-98

Study site name: _Wilson Ranch . Range type: _Big Sagebrush .

Compass bearing: frequency basdline 180 degrees.

Footmark (first frame placement) 5 feet, footmarks (frequency belts) line 1 (11 & 71ft), line 2 (34ft), line 3
(59ft), line 4 (95ft).

LOCATION DESCRIPTION

From Mt. Carmel Junction, travel west on SR-9 for about 10.8 milesto aroad going towards the Clear Creek
Ranch and Zion Narrows. Go 1.0 mile north on this road to an intersection by the airstrip. Turn left, go past
the Clear Creek Ranch houses and barn for 0.5 miles to where the main road curves to the right around the
ranch - take asmall fork to the left here. Go through a gate and to acorral. Bear left into the P-Jat afork just
past the corral, go 0.15 miles and stop by awitness post. Walk northwest about 200 feet into the P-Jto a
sagebrush opening and the end of the basgline. The O-foot stake is 400 feet north, and the 2' fencepost is
marked by browse tag #7159.

Pasture Clear Creek
Stock Pond
\\\_\Corral [
[N
100'I i
! Air Strip
+
/ Y/ .
‘— ....... AP Vl\gholé?ess
== 500 @310°T
1 mi.
'\Sage Opening
in PJ N
l \gx.db@
19\/
ﬁ:@&/ AN Hwy 15-9
50-1-98 * ]/ /\/
/// //@ 150 Zion NP
Map Name: _Clear Creek Mountain Diagrammatic Sketch
Township _41S , Range _9W , Section _15 UTM _4124150.795 N, 336644.852 E
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DISCUSSION

Trend Study No. 29-1

The Wilson Ranch trend study samples an area of deer winter range located on the Kolob Terrace. The land
was part of the privately owned Wilson Ranch. Ownership appears to have changed since 1987. During the
1992 reading, the ranch was called the Cedar Creek Ranch, and in 1998 it was called the Clear Creek Ranch.
The study samples a small opening of Wyoming big sagebrush surrounded by pinyon-juniper with scattered
oak clones. It has adight northern aspect with a gentle slope of approximately 2% and an elevation of 6,200
feet. Cattle grazing, which occurred during the 1987 reading, appeared to have been discontinued in 1992.
However, cattle use was noted again in 1998. Pellet group data from 1998 estimate light cattle use at 11 days
use/acre. Deer use appears to be very high with an estimated 111 days use/acre. Most of the deer pellet
groups were several months old, but some fresh tracks were found on the site. Pellet groups appeared to be
concentrated in the sagebrush clearing, with dramatically less frequent sign outside the sagebrush opening.
About 1/4 of amile to the east are irrigated hay fields, which deer may be using during the summer. Quadrat
frequency of deer pellet groups have increased since 1992, indicating a higher level of use.

Soil on the siteis relatively shallow with an effective rooting depth (see methods) estimated at 15 inches. At
that depth, the soil becomes very compacted and there may be a hardpan, or some kind of other restrictive
layer present. Texture is a sandy loam with a neutral pH (6.8). Rock and pavement are not common on the
surface or within the soil profile. The red, sandy loam soil is highly erodible. Rills are common across the
site, leading to small gullies in the pinyon-juniper north of the baseline. The effects of erosion are minimized
by the levelness of the terrain.

The dominant shrub in the opening is Wyoming big sagebrush which had an estimated density of 2,466
plants/acre in 1987. The age structure of the population at that time appeared stable, with 57% of the plants
classified as mature, 24% decadent, and 19% young. Seedlings numbered 333/acre. Forty-six percent of the
sagebrush were heavily hedged. Wyoming big sagebrush density increased to an estimated 9,820 plants/acre
by 1992. Some of thisincrease is due to the much larger sample size taken during that year, but the
population definitely increased with large numbers of young plants sampled at that time (5,340 plants/acre).
Percent decadency remained similar, while the proportion of shrubs displaying heavy hedging declined to 9%.
Dengity declined 59% by 1998 from 9,820 to 4,060 plant/acre. This decline is mostly due to adeclinein
density of young plants (5,340 to 720 plants/acre). Dead plants, first included in the 1998 surveys, were
abundant with 33% of the decadent plants classified as dying. Utilization is similar to 1992 levels, but with
more moderate use. Percent decadency has increased dightly from 21% in 1992 to 34% by 1998. Y oung
plants are still common and represent 18% of the population.

Other important browse species on the site consist of Utah serviceberry, black sagebrush, and small numbers

of squaw-apple. Black sagebrush displayed extremely heavy use in 1987, but more moderate usein 1992 and
1998. The small population of squaw-apple was al heavily hedged in 1987 and 1998. It likely receives dua

use from cows and deer.

Broom snakeweed was the most numerous shrub on the site with an estimated density of 2,933 plantsacrein
1987, increasing to 13,080 by 1992. Density declined to 8,680 plants/acre by 1998. Biotic potential is till
high at 17%. The proportion of young plants has increased from 18% in 1987 to 34% in 1998. Pinyon and
juniper trees are encroaching into the clearing. Point quarter data from 1998 estimate 32 Utah juniper and 29
pinyon pine trees/acre. Average basal diameter is 6.7 inches for juniper and 3.6 inches for pinyon.

The herbaceous understory is poor and lacking perennial species. Annua cheatgrass dominates the
understory. It provided 32% of the grass cover in 1992, increasing to 69% by 1998. Cheatgrass cover also
increased from 1% to 9% during the same period. The second most abundant grassis another annual,
sixweeks fescue. Four species of perennia grass include the following: Indian ricegrass, mutton bluegrass,
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sand dropseed, and bottlebrush squirreltail are found on the site, yet none provide more than 1% cover. Most
of the grassis found in the protection of shrubs. Forbs are diverse, although they provide very little forage.
The most common speciesis the annual bur buttercup.

1987 APPARENT TREND ASSESSMENT

Over hdf of the ground surface is exposed soil due to the lack of vegetation cover between the individual
sagebrush. There are afew patches of cryptogams. Litter cover is estimated at 43%, making atotal ground
cover of 47%. A healthy population of Wyoming big sagebrush represents the key browse species for this
site. Age class analysisindicates a stable population. Less abundant shrubs consisting of squaw-apple and
bitterbrush are heavily hedged. Broom snakeweed is the most numerous browse which appears to be
increasing. Herbaceous species are fairly diverse, yet not very abundant.

1992 TREND ASSESSMENT

Most of the herbaceous vegetation occurs under shrub and tree canopies leaving the interspaces prone to
erosion. Bare ground estimates have declined slightly from 53% to 43%, but litter cover aso declined from
43% to 31%. Trend is considered stable, although it isin very poor condition. Trend for browse is
considered up with increased densities of Wyoming big sagebrush. Utilization is lighter and reproduction
improved. Herbaceous plants, growing mostly under the shrub and tree canopies, are diverse and not
abundant, producing little usable forage. Sum nested frequencies for perennial grasses remained stable, while
those for forbs increased, indicating a dightly upward trend.

TREND ASSESSMENT

soil - stable, but in very poor condition
browse - up

herbaceous understory - up dightly

1998 TREND ASSESSMENT

Trend for soil appears stable with similar amounts of bare ground compared to 1992. Conditions are still poor
however. Trend is down for the key species, Wyoming big sagebrush. Density has declined by 59%, useis
heavier, percent decadence has increased from 21% to 34%, and a larger proportion of decadent plants appear
to bedying. Trend for the herbaceous understory is stable for perennia grasses, but down significantly for
forbs, athough forbs make up 19% of the herbaceous understory cover. The annual, cheatgrass, has increased
significantly in nested frequency since 1992. It currently provides 69% of the grass cover and 55% of the

total herbaceous cover. Another annual, sixweeks fescue, has also increased significantly in nested frequency
and is now the second most abundant grass on the site providing an additional 13% of the grass cover.
Perennial grasses are scarce and found growing exclusively under the protection of shrubs. Forbs are very
diverse but annuals dominate the composition. Overal, trend is considered down and in poor condition.

TREND ASSESSMENT

soil - stable, but in very poor condition

browse - down

herbaceous understory - down and dominated by annuals
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HERBACEOUS TRENDS --
Herd unit 29, Study no: 1

T| Species Nested Frequency Quadrat Frequency Average

y Cover %

p '87 '92 '98 |'87 '92 ‘98| 192 (98
e

G| Bromus tectorum (a) -l 98] ,253 - 40 83] 1.02| 9.04
G| Oryzopsis hymenoides 17 30 33 9 15 16 54 .63
G| Poafendleriana 29 33 25 12 15 12 A7 .69
G| Sitanion hystrix w5 41l 46 31 18 26 53 .38
G| Sporobolus cryptandrus 21 40 35 10 19 17 .53 74
G| Stipa comata - - 2 - - 1 - .00
G| Vulpiaoctoflora (a) -l A7l 72 - 8 28 .06] 1.68
Total for Annual Grasses 0| 115 325 0 48] 111| 1.09] 10.73
Total for Perennial Grasses 142 1441 141 62 67 72| 2.09| 246
Total for Grasses 142| 259 466 62| 115 183] 3.18| 13.19
F|Antennariarosea - - - - - .03
F|Arabis spp. - bl 9 - 5 .02 .07
F|Astragulus piutensis 3 - - 2 - - - -
F | Calochortus nuttallii - u12 3 - 5 1 .02 .01
F|Chenopodium spp. (a) - b - - 4 - .02 -
F|Cymopterus spp. - - - 1 - .00 -
F|Ddeasearlsiae 2 - 1 2 - 1 .04 .03
F|Draba spp. (a) - 1 20 - - 10 - .05
F| Epilobium brachycarpum (a) - 27 23 - 10 9 10 .04
F|Erigeron divergens 59 62 66 28 25 31 22 .65
F|1pomopsis aggregata 4 - - 2 - - - -
F|Lomatium spp. - 2 1 - 1 1 .00 .03
F|Lotus utahensis - - 4 - - 2 - .03
F|Lupinus argenteus - - 3 - - 1 - .03
F|Microsteris gracilis (a) -| L1461 73 - 58 33 .36 .36
F| Orobanche corymbosa - 4 - - 2 - .01 -
F | Penstemon linarioides p11 - - 6 - - - -
F|Phlox longifolia - ol bl - 3 4 .02 .02
F|Polygonum douglasii (a) -l L1351 b2 - 57 22 43 .18
F | Portulaca oleracea 4 - - 2 - - - -
F|Ranunculus testicul atus (a) -l 651 159 - 25 55 20| 144
F| Sanguisorba minor - - 3 - - 1 - .03
F | Senecio multilobatus - 3 2 - 1 2 .00 .01
F| Sphaeralcea parvifolia 1 10 3 1 6 2 A3 .01
F| Tragopogon dubius - - 1 - - 1 - .03
F| Trifolium spp. - 2 5 - 1 2 .00 .03
F|Verbenabracteata - - - - - - .00 -
F|Viguieramultiflora - 3 3 - 1 1 .00 .00
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T| Species Nested Frequency Quadrat Frequency Average
y Cover %
p ‘87 '92 '98 |'87 '92 ‘98| 192 (98
e

Total for Annual Forbs 0| 244 327 0 971 129| 0.68] 2.09
Total for Perennial Forbs 84| 250| 112 43| 108 56| 0.95] 1.03
Total for Forbs 84| 494| 439 43| 205 185 1.63| 3.12
Values with different subscript |etters are significantly different at % = 0.10

BROWSE TRENDS --

Herd unit 29, Study no: 1

T| Species Strip Average

y Frequency Cover %

p ‘92 '98 ‘92 '98

e

B|Amelanchier utahensis 6 5 3.70| 419

B|Artemisianova 14 .30 .00
B|Artemisiatridentata 82 73 1349 7.36

wyomingensis

B| Chrysothamnus depressus 1 0 - -

B|Gutierrezia sarothrae 76 79 220 453

B|Juniperus osteosperma 5 4 599] 711

B|Opuntia spp. 2 3 .00 .00

B| Peraphyllum ramosissimum 1 1 .00 .03

B|Pinus edulis 2 5 - .03

B|Purshiatridentata 0 0 - -

B| Quercus gambelii 2 2 .85 .78

B|Ribes cereum cereum 0 1 - -

Total for Browse 191 177 26.55] 24.06
CANOPY COVER --
Herd unit 29, Study no: 1

Species Percent Cover

'98

Juniperus osteosperma 11

Quercus gambdlii 1
BASIC COVER --
Herd unit 29, Study no: 1

Cover Type Nested Average Cover %

Frequency
‘92 '98 ‘87 '92 '98

Vegetation 319 334] 1.00| 30.22| 36.04

Rock 158 90| 225| 261] 296

Pavement 35 174 0 .06 1.72

Litter 309 380| 43.00| 31.02| 41.09

Cryptogams 79 72 .50 1251 162

Bare Ground 297 298| 53.25| 43.19| 44.02
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SOIL ANALYSISDATA --
Herd Unit 29, Study # 01, Study Name: Wilson Ranch

Effective Temp °F pH | %sand %silt %clay | %O0M PPM P PPM K dsS/m
rooting depth (inches) (depth)
151 63.6 6.8 56.7 234 19.8 17 9.9 80.0 A4
(15.1)

Stoniness Index

_ Wilson Ranch, Study # 29 - 01

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>5.1
[ [ [
o 20 40 60 80
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 29, Study no: 1
Type Quadrat
Frequency
‘92 '98
Rabbit 27 20
Deer 42 76
Cattle - 3

100
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BROWSE CHARACTERISTICS --
Herd unit 29, Study no: 1

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Amelanchier utahensis
S|87 - - - - - - - - - - - 0 0
92 1 - - - - - 3 - 4 - - 80 4
98 - - - - - - - - - - - 0 0
Y|87 - - - - - - - - - - - 0 0
92 - - - - 15 - 27 - 42 - - 840 42
98 5 - - 9 - - - - 14 - - 280 14
M 87 - - - - - - - - - - - 0 - - 0
92 - 1 - - 3 - 4 - 8 - - 160 - - 8
98 24 1 - 35 - - - - 60 - - 1200f 80 72 60
D|87 - - - - - - - - - - - 0 0
92 - - 1 1 - - - - 2 - - 40 2
98 - - - - - - - - - - 0 0
X|87 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 00% 00% 00%
'92 37% 02% 00% +30%
'98 01% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 0 Dec: 0%
'92 1040 4%
'98 1480 0%
Artemisianova
Y|87 - - - - - - - - - - - 0 0
92 4 1 1 2 - - - - 8 - - 160 8
98 - - - - - - - - - - 0 0
M 87 - - 1 - - - - - 1 - - 66 16 26 1
92 3 7 1 - - - - - 11 - - 220 - - 11
98 2 - - - - - - 2 - - 40 12 23 2
D|87 - - - - - - - - - - - 0 0
92 - 4 2 - - - - - 5 - - 120 6
98 4 - - - - - - - 4 - - 80 4
X|87 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 100 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 00% 100% 00% +87%
'92 48% 16% 04% -76%
'98 33% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 66 Dec: 0%
'92 500 24%
'08 120 67%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata wyomingensis
S|87 5 - - - - - - - 5 - - - 333 5
92 34 - - 6 - - 5 - 45 - - - 900 45
98 4 - - - - - - - 4 - - - 80 4
Y|87 5 2 - - - - - - 7 - - - 466 7
92| 163 22 1 78 - - 3 -1 267 - - - 5340 267
98 26 10 - - - - - - 36 - - - 720 36
M 87 - 12 9 - - - - - 21 - - - 1400 18 28 21
92 33 41 9 - - - - - 82 - 1 - 1660 - - 83
98 30 63 3 2 - - - - 98 - - - 1960 15 24 98
D|87 - 1 8 - - - - - 8 - - 1 600 9
92 25 29 3B 2 8 - 2 - 7 2 16 5 2020 101
98 24 36 9 - - - - - 45 1 - 23 1380 69
X|87 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 1380 69
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 41% 46% 03% +73%
'92 22% 10% 05% -55%
'98 54% 06% 11%
Total Plants/Acre (excluding Dead & Seedlings) 2466 Dec: 24%
9020 22%
4060 34%
Chrysothamnus depressus
M 87 - - - - - - - - - - - - 0 - - 0
92 - - - 1 - - - - 1 - - - 20 - - 1
98 - - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) 0 Dec -
20 -
0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 4 Ht. Cr.
Gutierrezia sarothrae
S|87 21 - - - - - - - - 21 - - 1400 21
92| 739 - - 15 - - - - -| 754 - -] 15080 754
98 91 - - - - - - - - 91 - - 1820 91
Y|87 8 - - - - - - - - 8 - - 533 8
92| 155 - - 3 - - - - -] 158 - - 3160 158
98 | 133 - - - - - - - -] 133 - - 2660 133
M 87 36 - - - - - - - - 36 - - 2400 11 12 36
92 | 460 - - 7 - - - - -| 467 - - 9340 - - 467
98 | 300 - - - - - - - -] 300 - - 6000 10 9 300
D|87 - - - - - - - - - - - - 0 0
92 2 - - - - - - - - 1 - - 40 2
98 1 - - - - - - - - - - 1 20 1
X|87 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 00% 00% 00% +77%
'92 00% 00% .15% -31%
'98 00% 00% .23%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 2933 Dec: 0%
'92 12540 0%
'98 8680 0%
Juniperus osteosperma
S|87 - - - - - - - - - - - - 0 0
92 2 - - 1 - - 1 - - 4 - - 80 4
98 1 - - - - - - - - 1 - - 20 1
Y|87 - - - - - - - - - - - - 0 0
92 1 - - - 1 - - - - 2 - - 40 2
98 1 - - - - - - - - 1 - - 20 1
M 87 - - - - - - - - - - - - 0 - - 0
92 - - - - - - 2 1 3 - - 60 - - 3
98 - - - - - - 2 1 3 - - 60 - - 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 00% 00% 00%
'92 20% 20% 00% -20%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 0 Dec: -
'92 100 -
'08 80 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Opuntia spp.

Y|87 - - - - - - - - - 0 0
92 1 - - - - - - 1 - 20 1
98 1 - - - - - - 1 - 20 1

M 87 - - - - - - - - - 0 - - 0
92 - - - 1 - - - 1 - 20 - - 1
98 2 - - - - - - 2 - 40 6 20 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'87 00% 00% 00%
'92 00% 00% 00% +33%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 0 Dec: -
'92 40 -
'98 60 -

Peraphyllum ramosi ssmum

M 87 - - 1 - - - - 1 - 66| 35 71 1
92 - - - - - - - 2 - 40 - - 2
98 - - 2 - - - - 2 - 40| 53 63 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'87 00% 100% 00% -39%
'92 100% 00% 00% + 0%
'98 00% 100% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 66 Dec: -
'92 40 -
'98 40 -

Pinusedulis

S|87 3 - - - - - - 3 - 200 3
92 - - - 1 - 1 - 3 - 60 3
98 5 - - 1 - - - 6 - 120 6

Y|87 - - - - - - - - - 0 0
92 1 - - - 1 - 2 - 40 2
98 5 - - - - - - 5 - - 100 5

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'87 00% 00% 00%
'92 00% 00% 00% +60%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 0 Dec: -
'92 40 -
'08 100 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 3 Ht. Cr.
Purshia tridentata
M 87 - 1 - - - - - 1 - - 66 19 53 1
92 - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - 0| 28 47 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 00% 100% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 66 Dec: -
'92 0 -
'98 0 -
Quercus gambelii
S|87 9 - - - - - - 9 - - 600 9
92 - - 1 - - - - 1 - - 20 1
98 2 - - - - - - 2 - - 40 2
Y|87 5 - - - - - - 5 - - 333 5
92 - - 4 - - - - 4 - - 80 4
98 - - - - - - - - - - 0 0
M 87 2 - - - - - - 2 - - 133| 198 162 2
92 1 - - - - - - 4 - - 80 - - 4
98 - - 5 - - - - 12 - - 240 53 35 12
X|87 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 00% 00% 00% -66%
'92 38% 00% 00% +33%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 466 Dec: -
'92 160 -
'98 240 -
Ribes cereum cereum
M 87 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 17 - - - - - - 17 - - 340 - - 17
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'87 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘87 0 Dec: -
'92 0 -
'98 340 -
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Trend Study 29-2-98

Study site name: _Smith'sMesa . Range type: Big Sagebrush-Grass .

Compass azimuth: frequency baseline 145 M degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11 ft), line 2 (34ft), line 3 (59ft),
line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From mile marker 18 in Virgin, drive west 0.9 miles to aroad on the north side of the road. Drive up the old
paved road up to the mesatop for 3.35 milesto afork. Turn right and continue 4.1 milesto a small dirt road
next to awheat field on the left side of the main road. Turn left and follow thisroad 0.7 miles to afork next
to another whest field. Turn left and follow the edge of the field 0.3 miles and stop. Walk east over a small
P-J covered hill to a sage opening. The O-foot stake is on the north end of the opening near some Quercus
turbinella. The baseline runs at 145° magnetic and is marked by half-high green fenceposts.
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Map Name Smith Mesa Diagrammatic Sketch

Township_ 40S, Range 12W , Section_ 34 UTM_4126851.082 N, 306165.742 E
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DISCUSSION

Trend Study No. 29-2

The Smith’s Mesa trend study was established in a Wyoming big sagebrush clearing on Smith Mesa. Itis
surrounded on 3 sides by pinyon and juniper trees, and dryland whest fields to the west . Slopeis gentle (2-
3%) with a southwest aspect and an elevation of above 5,600 feet. The large mesaisfound about 3 miles
north of the town of Virgin. It rises about 2,000 feet about the town and supports many sagebrush openings
surrounded by pinyon and juniper woodland. Some dryland wheet fields are also found on the south end of
the mesa, on alarge area of private land. Smith Mesa provides important winter range for deer which
summer in the Zion Park area. Pellet group data from the site estimate 38 deer days use/acre. Some cattle
sign was also encountered with an estimated 7 cow days use/acre. A cattle pond is found about 1/3 of amile
east of the Site.

Soil on the siteis very sandy and relatively deep. Effective rooting depth (see methods) was estimated at 23
inches. Soil texture is a sandy loam with adlightly acid pH (6.2). Phosphorus may be limiting to plant
growth at 8.1 ppm, when 10 ppm is considered a minimum value for normal plant development. Rock is
absent on the surface and in the profile. Due to the sandy nature of the soil, average soil temperatureis
moderately high at 70.6°F at a depth of 21 inches. Under most conditions, this would cause rapid drying of
the soil within the surface horizons during the summer. Herbaceous plants, mostly in the form of winter
annuals, are common and provide adequate soil protection. In addition, cryptogamic crusts are abundant,
leaving 33% of the ground surface exposed as bare ground. There appears to be some pedestaling of soil
around shrubs, possibly caused as much by wind as water. However, erosion is not a problem due to the
gentle terrain.

The site supports a good stand of Wyoming big sagebrush with a few antelope bitterbrush.  Sagebrush is
estimated at 2,200 plants/acre which provide 66% of the shrub cover. The magjority of these plants are mature
(76%). Thirteen percent of the population were classified as decadent, with 43% of these classified as dying.
Biotic potential isfairly good at 9% with another 10% of the population consisting of young plants.
Utilization of the sagebrush is mostly light to moderate with heavy use reported on some isolated plants.

Vigor is good on most plants and percent decadence isrelatively low. Only afew bitterbrush plants occur on
the site and only 1 was sampled.

Broom snakeweed, the increaser/invader, is the most abundant shrub on the site with a population of 5,380
plants/acre. Ninety percent of the population is mature, although young plants are common and more than
adequate to maintain the population. Pinyon and juniper trees appear to be dowly encroaching into the
clearing, but numbers are still low. Point quarter data estimate 6 Utah juniper and 6 singleleaf pinyon
trees/acre. Average basal diameter is 10.4 inches for pinyon and 5.7 inches for juniper.

The herbaceous understory is very poor with two annual grasses, cheatgrass and six weeks fescue, providing
100% of the grass cover. Also, annual forbs account for 96% of the forb cover. Three perennia grasses were
encountered on the site, although they are rare and often growing in the protection of shrub crowns. The only
fairly abundant forb consists of the annual storkshill.

1998 APPARENT TREND ASSESSMENT

Trend for soil appears stable, primarily due to the level terrain and rapid infiltration capacity of the soil.
Trend for browse also appears stable with arelatively healthy population of Wyoming big sagebrush. Useis
light to moderate, vigor normal, and percent decadence moderately low at 13%. Reproduction is adequate to
maintain the population if conditions do not change significantly. The herbaceous understory is poor.
Composition of grasses and forbsis totally dominated by annuals. Perennial species are present yet rare.
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HERBACEOUS TRENDS --
Herd unit 29, Study no: 2

T| Species Nested Quadrat Average
y Frequency Frequency Cover %
p '98 '98 '98
e

G| Bromus tectorum (@) 436 99 22.90
G| Poa secunda 15 5 .05
G| Sitanion hystrix - - .00
G| Sporobolus cryptandrus 2 1 .03
G| Vulpiaoctoflora (a) 304 85 7.54
Total for Annual Grasses 740 184 30.45
Total for Perennial Grasses 17 6 0.08
Total for Grasses 757 190 30.53
F|Draba spp. (a) 25 10 .05
F|Erodium cicutarium (a) 78 23 1.95
F| Eriogonum umbellatum 4 1 .03
F|Lappulaoccidentalis (a) 32 12 a1
F|Microsteris gracilis (a) 17 7 .06
F|Navarretiaintertexta (a) 5 2 .03
F|Oenothera pallida 2 .01
F | Orobanche fascicul ata 1 1 .00
F|Plantago patagonica (a) 11 3 .39
F|Polygonum douglasii (a) 3 1 .00
F | Senecio multilobatus 17 6 .05
F|Unknown forb-perennial 2 1 .00
Total for Annual Forbs 171 58 2.60
Total for Perennial Forbs 28 11 0.11
Total for Forbs 199 69 271
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BROWSE TRENDS --
Herd unit 29, Study no: 2

T| Species Strip Average
y Frequency Cover %
p '98 '98
e
B|Artemisiatridentata 54 11.80
wyomingensis
B| Chrysothamnus viscidiflorus 0 -
viscidiflorus
B|Gutierrezia sarothrae 51 3.29
B|Juniperus osteosperma - .78
B|Opuntia spp. 3 .18
B|Pinus monophylla 1 1.70
B|Purshiatridentata 1 .00
B|Salvia dorrii 1 -
Total for Browse 111 17.76
CANOPY COVER --
Herd unit 29, Study no: 2
Species Percent Cover
'98
Pinus monophylla 1
BASIC COVER --
Herd unit 29, Study no: 2
Cover Type Nested Average
Frequency | Cover %
'98 '98
Vegetation 472 46.12
Rock 6 .03
Pavement 24 .04
Litter 486 39.47
Cryptogams 244 12.36
Bare Ground 381 33.09
SOIL ANALYSISDATA --
Herd Unit 29, Study # 02, Study Name: Smith’'s Mesa
Effective Temp °F pH %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
232 70.6 6.2 72.7 17.4 9.8 7 81 32 2
(20.9)
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Stoniness Index

Smith's Mesa, Study # 29 - 02 No Data

<1
o
8 11-20-
©
% 21-3.0-
Jo]
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< 3.1-4.0
-%_ 4.1-5.0
[}
[a]
>5.1
0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 29, Study no: 2
Type Quadrat
Frequency
'98
Rabbit 23
Deer 44
Cattle 1
BROWSE CHARACTERISTICS --
Herd unit 29, Study no: 2
AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Artemisiatridentata wyomingensis
S|98 1 - - - - - - 1 - - - 20 1
Y[98 7 1 - - - - - 11 - - - 220 11
M98 56 3 - - - - - 85 - - - 17001 28 39 85
D|98 11 - 1 - - - - 8 - - 6 280 14
X198 - - - - - - - - - - - 340 17
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'98 28% 04% 05%
Total Plants/Acre (excluding Dead & Seedlings) '98 2200 Dec: 13%
Chrysothamnus viscidiflorus viscidiflorus
Mos | - | of 7 18] o
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
G|R Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Gutierrezia sarothrae
S|98 1 - - - - - - - 1 - - - 20 1
Y|98 22 - - - - - - - 22 - - - 440 22
M98 | 242 - - - - - - -l 242 - - - 4840 9 1 242
D|98 5 - - - - - - - 4 - - 1 100 5
X]98 - - - - - - - - - - - - 220 11
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 37%
Total Plants/Acre (excluding Dead & Seedlings) '98 5380 Dec: 2%
Opuntia spp.
Mog| 3 - - - - - 1 3 - - | e 6 16 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 60 Dec: -
Pinus monophylla
Mos| - - - - - - 1 o+ - - ] 2of - - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 20 Dec: -
Purshia tridentata
Y|98 1 - - - - - - - 1 - - - 20
M98 - - - - - - - - - - - - of 23 99
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 20 Dec: -
Salvia dorrii
Mog| 1 - - - - - . 1 1+ - - | 2] 13 4 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 20 Dec: -
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Trend Study 29-3-98

Study site name: _North Hills . Range type: _Chained, Seeded P-J

Compass azimuth: frequency baseline 323 degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (11ft), line 2 (34ft), line 3 (59ft),
line 4 (71ft), line 5 (95ft).

LOCATION DESCRIPTION

From the third Cedar City exit on the south end of town drive south down the frontage road 2.3 miles. Turn
left (east) next to amotorcycle park. Drive south east 4.0 miles on the main road past some old mine
wreckage. Turn right and drive south 0.15 milesto afork turn right (west) and drive 0.45 milesinto a
chaining and a witness post on the right side of the road (north). The study is marked by green, half-high
fenceposts.
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Map Name Kanarraville Diagrammatic Sketch
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DISCUSSION

Trend Study No. 29-3

The North Hills trend study was established in 1998 on a chained and seeded pinyon-juniper site in the North
Hills, located north of Kanarraville. The area lies between 1-15 and the Hurricane Cliffsto the east. The site
was chained in 1967 and seeded to crested wheatgrass and intermediate wheatgrass which now dominates the
site. The area contains rolling terrain with the study established on awide ridge top. Slope is gentle (5%)
with a south aspect and an el evation of about 6,400 feet. Pinyon pine and Utah juniper trees are found on the
sitein low densities. Point quarter data estimate only 18 pinyon and 29 juniper trees/acre. Average basal
diameter is 2 inches for pinyon and 1.3 inches for juniper. There is some evidence of hand cutting of young
treesin the past. Deer use on the siteis moderately heavy. Thereis aso some sign of elk and cattle use.
Pellet group data estimate 103 deer days use/acre. Most pellet groups appeared to be several months old, but
a deer was seen near the site during study site establishment on July 16™. Estimated elk and cattle useis low
at 6 elk and 4 cow days use/acre. Cows pats appeared to be from last fall.

Soil is shallow with a moderate amount of rock and pavement on the surface and within the profile. Effective
rooting depth (see methods) is estimated at only 10 inches. Soil texture is a sandy loam with a neutral pH
(6.8). Average soil temperatureisvery high at 77.8°F at a depth of almost 12 inches. Erosionisnot a
problem on the site due to the abundant herbaceous vegetation cover, combined with the gentle terrain.

The site supports a variety of browse species including: Utah serviceberry, black sagebrush, Wyoming big
sagebrush, and Gambel oak. Wyoming big sagebrush is the most numerous species with a cover value of
13%, representing 73% of the browse cover. Dengity is estimated at 1,860 plants/acre. Utilization is
moderate to heavy with vigor reduced on 13% of the population. Percent decadence is 31%. Reproduction is
limited, but currently adequate to replace decadent/dying plants. Thereis also a small number moderately
utilized black sagebrush which are actually black Wyoming big sagebrush hybrids.

Utah serviceberry numbers 1,040 plants/acre. They display light to moderate use, good vigor, and low
decadence. There are also someisolated thick oak clones on the site. Mature plants average over 4 feet in
height, making much of the oak partly unavailable to browsing. Available plants appear unutilized however.
A few scattered moderately hedged bitterbrush provide some additiona browse forage.

The herbaceous understory dominates the site with seeded perennia grasses, crested wheatgrass and
intermediate wheatgrass, providing 94% of the grass cover and 93% of the total vegetative cover. Four other
perennial and 2 annual grasses are also occasionally found on the site. Forbs are severely limited with only 4
species encountered. Combined, forbs produce less than %2 of 1% cover.

1998 APPARENT TREND ASSESSMENT

The soil appears stable with abundant and well dispersed herbaceous vegetation. The browse trend appears
stable for now, but reproduction of the key species, Wyoming big sagebrush, is poor. Utilization of preferred
browse speciesis mostly moderate. There is evidence that sometime in the past about 20% of the population
has died off, probably during the extended drought in conjunction with winter injury. The herbaceous
understory is abundant, although composition is poor and dominated by seeded grasses. Forbs are nearly
absent. Trend will continue to be stable as long as the these exotic grasses remain in high numbers.
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HERBACEOUS TRENDS --
Herd unit 29, Study no: 3

T| Species Nested Quadrat Average
y Frequency Frequency Cover %
p '98 '98 '98
e

G| Agropyron cristatum 271 76 19.65
G| Agropyron intermedium 142 52 3.04
G| Bromus tectorum (@) 24 8 23
G| Hilariajamesii 2 41
G| Oryzopsis hymenoides 1 .00
G| Poa secunda 10 3 33
G| Sitanion hystrix 21 9 46
G| Vulpiaoctoflora (@) 3 1 .00
Total for Annual Grasses 27 9 0.23
Total for Perennial Grasses 453 143 23.91
Total for Grasses 480 152 24.15
F|Arabis spp. 1 1 .00
F|Astragalus spp. 12 7 .30
F|Lithospermum spp. 10 5 .03
F|Navarretiaintertexta (a) 1 1 .00
Total for Annual Forbs 1 1 0.00
Total for Perennial Forbs 23 13 0.34
Total for Forbs 24 14 0.34
BROWSE TRENDS --
Herd unit 29, Study no: 3

T| Species Strip Average

y Frequency Cover %

p '98 '98

e

B]|Amelanchier utahensis 15 2.34
B|Artemisianova 5 .30
B|Artemisiatridentata 59 13.00

wyomingensis

B| Chrysothamnus viscidiflorus 0 .00

B|Gutierrezia sarothrae 0 -

B|Juniperus osteosperma 0 -

B|Opuntia spp. 2 -

B|Purshia tridentata 1 -

B| Quercus gambelii 6 219

Total for Browse 88 17.84
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BASIC COVER --
Herd unit 29, Study no: 3

Cover Type Nested Average
Frequency | Cover %
'98 '98
Vegetation 361 39.57
Rock 195 6.71
Pavement 267 12.20
Litter 459 51.77
Cryptogams 20 41
Bare Ground 307 21.43

SOIL ANALYSISDATA --
Herd Unit 29, Study # 03, Study Name: North Hills

Effective Temp °F pH %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
9.9 77.8 6.8 70.0 14.2 15.8 31 94 16.0 5
(11.6)

Stoniness Index

North Hills, Study # 29 - 03

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>5.1
[ [
o 20 40 60 80
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 29, Study no: 3
Type Quadrat
Frequency
'98
Rabbit 28
Elk 5
Deer 58
Cattle 1

100
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BROWSE CHARACTERISTICS --
Herd unit 29, Study no: 3

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Amelanchier utahensis
Y|98 - 1 - 18 - - - - - 19 - - - 380 19
M98 19 7 1 1 3 - - - - 31 - - - 620 38 56 31
D|98 2 - - - - - - - - 2 - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 21% 02% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 1040 Dec: 4%
Artemisianova
M98 1 4 - - - - - - - - - - 100 13 24
D|98 - 1 - - - - - - - - - - 20
X]98 - - - - - - - - - - - - - 20
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 83% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 120 Dec: 17%
Artemisiatridentata wyomingensis
S|98 6 - - - - - - - - - - - 120
Y|98 3 1 - 1 - - - - - - - - 100
M98 20 29 10 - - - - - - 57 - 2 - 1180 26 37 59
D|98 4 22 3 - - - - - - 19 - 5 5 580 29
X|98 - - - - - - - - - - - - - 500 25
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 56% 14% 13%
Total Plants/Acre (excluding Dead & Seedlings) '98 1860 Dec: 31%
Chrysothamnus viscidiflorus
slg] 2+ - - - - - - - [ 1 - - | 2 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -
Gutierrezia sarothrae
Mog| - - - - - - - - 1 - . . of 12 o9 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -
Juniperus osteosperma
Xlee] - - - - - - 0 - - - [ 2 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 0 Dec: -

Opuntia spp.
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 2 3 4 Ht. Cr.
M98 1 - - - - - - - - - - 20 5 6
D|98 1 - - - - - - - - - - 1 20
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 50%
Total Plants/Acre (excluding Dead & Seedlings) '98 40 Dec: 50%
Purshia tridentata
Mog| - 1 - - - - - - | 1 . | 20 30 72 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 100% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 20 Dec: -
Quercus gambelii
S|98 3 - - - - - - - - 3 - - 60 3
Y98 - - - 17 - - - - - 17 - - 340 17
M98 14 - - - - - - 16 - 30 - - 600f 50 28 30
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '98 940 Dec: -
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WILDLIFE MANAGEMENT UNIT 30 (50A&B)- PINE VALLEY

Boundary Description

I'ron and Washington counties - Boundary begins at 1-15 and the Utah-Arizona state line; north on I-15
to SR-56; west on SR-56 to the Lund Highway; northwest aong the Lund Highway to the Union Pecific
railroad tracks at Lund; southwest on the Union Pacific railroad tracks to the Utah-Nevada state ling;
south on this state line to the Utah-Arizona state line; west on this state line to 1-15 and beginning point.

This unit was divided into 3 sub units; 30A West Pine Valley, 30B Commanche and 30C Pine Valley/Browse
prior to 1992. Subunits A & B were combined in 1992.

Management Unit Description

Management unit 30A (formally 50A) is one of the smaller units in the state. Total area equals 227,200 acres.
Of thisamount, approximately 111,808 acres arewinter range and 41,300 acres aresummer range. Theremaining
74,092 acres are considered non-habitat (Coles and Pederson 1969). |In the past, the assumption has been that
summer range is a limiting habitat factor on this unit. However, in redlity, the situation is not that simple. Unit
30A is not independent of the surrounding units as it shares a common summer range with unit 30B. In addition,
theimportant winter range areas of unit 30B shelter and feed substantial numbers of deer that summer within unit
30A. Thereis also aresident deer population in the New Harmony area which further complicates management.
Of al the herd subunits in the state, 30A is perhaps the most (contrived) artificial.

Summer range is confined to eevations above 6,000 to 6,500 feet on the New Harmony and Pine Valley
mountains. The vegetational character is principally oakbrush and mountain brush on the Harmony Mountains
and on the lower dopes of the Pine Valeys. Aspen and coniferous types are common on the higher portions of
the Pine Valley Mountains, but much less prevalent on the Harmony Mountains. Sagebrush-grass parks and
meadowlands can be found at the summit of the Harmony Mountains. These areimportant areas to deer for short
periods during the summer which have been heavily impacted by cattle. Many similar, but more interspersed
parklands occur on the northern end of the Pine Valley Mountains. Summer deer concentrations are primarily
on the Harmony Mountain and the north end of the Pine Valeys. Relatively few deer summer south of Timber
Mountain within unit 30A.

Herd unit 30A winter range varies greatly, depending upon elevation. North of the Great Basin-Colorado River
divide, pinyon-juniper and sagebrush-grass predominate. South of the divide, pinyon-juniper is still important,
but there are increasing amounts of a desert shrub type dominated by shrub live oak (Quercus turbinella) and
severa other browse species not often found to the north. Both areas possess important acreages of seeded range,
most notably east of Pinto at Page Ranch, Woolsey Ranch, New Harmony and Pintura Bench. Deer tend to
concentrate on these sites, especialy the latter three. The winter range south of Pintura currently supports few
deer. A comprehensive study conducted by the Southern Region of the Division of Wildlife Resources on deer
population dynamics and habitat use, has contributed greatly to understanding of this herd unit. This study was
especiadly helpful in locating trend studies on critical sites. For example, it is now evident that fawning and fawn
rearing habitat are very critical for this unit. Accordingly, studies have been located at known fawning aress.
In addition, the winter range is now better defined and critical areas have been identified. These sites were also
sampled.

Livestock Grazing

Critical winter range sites sampled again include: Upper Broad Hollow (#3), Pintura Bench (#12), and Black
Ridge (#13). Upper Broad Hollow is administered by the BLM. It islocated in the summer pasture of the BLM
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Rock Spring cattle alotment. Grazing occurs from June 1 through September 30 annually. In June, the cattle
are trailled up to Harmony Mountain. As the cattle drift back down the mountain in the fal, they utilize the
relatively steep, south facing dopes of the study area.

All other winter range study sites on this unit occur on National Forest land. Pintura bench is on an unallotted
area and is not grazed. Black Ridge occurs on the New Harmony allotment which is grazed on a rest rotation
system by 40 cattle from June 1 to September 30.

Summer range sites administered by the BLM include Harmony Mountain Summit (#5) and Upper Lime Spring
(#9). Harmony Mountain Summit and Upper Lime Spring are located in the Summer Pasture of the BLM Rock
Spring cattle alotment mentioned earlier. Cattle use likely occurs from June 1 through September 30 annually.

The other study sites occur on land administered by the U.S. Forest Service. Four sitesare found on the east side
of the Pine Valley Mountains in an area which was burned in the early summer of 1986. These sites include:
Spirit Creek South Burn (#58), Upper Horse Creek (#59), and Jones Hollow (#60). Cattle grazing was removed
from this area in the 1960's for watershed protection. The other summer range sites, Grant’s Range Trail (#18),
Big Water Reservoir (#19), and Upper Comanche Canyon (#21), were not read in 1998 and are being
discontinued. They occur in the Pine Valley roadless area. These sites are within the Pine Valley grazing
allotment and are used by 1,057 cattle from July 15 to October 15. Due to drought conditions, the number of
cattle were reduced by 35% in 1990, 25% in 1991 and 15% in 1992.

Management Unit 30B (50B) - West Pine Valey

Deer herd unit 30B is a combination of the old deer herd units 61B and 61C which were combined in 1992. Deer
herd unit 30A, previously deer herd unit 61A, lies to the east of 30B. Winter range for 30B is estimated to be
500,600 acres and summer range is estimated at 217,000 acres (Jense et a. 1993). The herd unit varies from
altitudes of 10,000 feet on the Pine Valley Mountains to lower and drier areas such as Motoqua at an elevation
of 4,000 feet. Vegetationally, the summer range consists of dense conifers with a few aspen clones and dry
meadows at higher elevations, and mixed oakbrush, mountain brush, southern desert shrub, and sagebrush-grass
on lower areas. Mogt of the summer range is within the officially designated "wilderness ared” which is open to
livestock use.

Winter range is extensive, but not uniformly utilized. Pinyon-juniper is the dominant vegetative type, but there
are also large areas of sagebrush-grass, southern desert shrub, oakbrush, and mountain brush. Important critical
winter concentration areas include: Truman Bench, the area east of Central, the lower Pinto Creek drainage, the
Antelope Range, Iron Mountain, the Shoal Creek drainage, Moody Creek, Tobin Bench, and the upper portion
of the East Fork of Beaver Dam Wash. Only during the most severe winters do deer utilize the lower portions
of the winter range, especialy the Sonoran desert areas. During the spring, summer, and fall, critical
concentration areas include: the higher elevations of the Bull Valey Mountains, Lost Peak, Maple Ridge, the
slopes surrounding Pine Valley Reservoir, the meadows of the Whipple Valley area, and Flattop Mountains.

Livestock Grazing

Winter Range

Six of the 8 study sites which occur on winter range are administered by the BLM. These include: Southwest of
Newcastle (#29), Sevy Hollow (#53), Wide Canyon (#38), Northwest of Enterprise (#52), Grapevine Spring (#42),
and Pahcoon Bench (#46). Truman Bench (#37) and Telegraph Draw (#40) are administered by the Forest
Service.

Southwest of Newcastle is part of the Pinto Creek alotment which is grazed after the growing season, from
August 1 to November 15. Since 1982, cattle grazing has been eliminated in order to enhance site conditions.
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The Truman Bench study site is located in an area of Forest Service property that has not been alotted for
livestock use since the 1960's. The Telegraph Draw and Sevy Hollow study sites are located in the USFS
Terryshoal Creek allotment in a pasturethat is set aside for wild horses and burros and is not grazed by livestock.
Wide Canyon lies within the Wide Canyon pasture of the Veyo alotment. Cattle use is authorized from
November 16 to June 28.

The study, Northwest of Enterpriseis|ocated in the Haystack Mountain BLM cattle alotment. It is grazed under
a deferred rotation grazing system with use aternating from spring (April 1 until May 16) to fall and winter (Nov
1 until Jan. 31). Grapevine Spring is in the Cactus pasture of the Twin Peaks allotment which is grazed from
November through May under a three pasture deferred rotation grazing system which provides spring rest two
yearsout of every three. Long term utilization studies by the BLM indicate moderate use (40% to 60%). Pahcoon
Bench lies within the Pahcoon Seeding pasture of the Jackson Wash alotment. Cattle use is allowed from
November 16th through May 20, but use on the Pahcoon Seeding pasture occurs from November 16 to December
31 each year.

Summer Range

The Grassy Flat Ridge (#26), Paradise (#24), and Degp Canyon (#35) studies arelocated onthe USFS Pine Valley
alotment. This allotment is grazed from July 15 to October 15 and encompasses about 67,000 acres. Due to
increased pressure on riparian areas, the number of cattle alowed to graze was reduced in 1990 through 1992.
Before this time, 1,057 head of cattle were alotted. Livestock are managed on a deferred rotation system each
year. The Joe Spring (#41) study siteis on the USFS Gunlock allotment and is grazed from July 15 to September
30 by 621 head of cattle. The Lost Pesk (#47) study site is on the USFS Bull Valley allotment. The livestock
are managed by alternating spring and fall grazing each year.

Herd Unit Management Objectives

Current management objectives are to maintain limited entry hunting on the Browse and Comanche units on the
east sde of the Pine Valley Mountains, aong with the high country buck hunt on the Pine Valley Wilderness area.
A hunter success rate of 50% or better is wanted on the limited entry hunts but these areas are not currently
providing the expected quality of alimited entry hunt.

Target winter herd sizes for the entire unit is modeled at 16,000 deer with 2,000 of these from the Commanche
subunit, and 1,000 from the Browse subunit. Herd composition for the West Pine Valley areais to be managed
at 15 bucks:100 does with 30% of the bucks being 3 point or better. The Browse and Commanche areas will be
managed to produce 20 bucks:100 does post season, with 50% or more of those bucks being 3 point or larger.

Trend Study Site Description

Trend study sites were originaly established on the unit in 1982. Most of these sites were reread in 1992. In
1986, 4 study Sites were established on a burned area on the east side of the Pine Valey mountains. These sites
werereread in 1987, 1992 and 1998. In 1998, several of the sites established in 1982 were discontinued and 3
Stes werereread that were not read in 1992. In addition, 4 new study Sites were established to cover important
areas which were not previoudy being monitored. Text for discontinued sites can be found at the end of the Unit
30 section.
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Trend Study 30-3-98

Study site name: _Upper Broad Hollow . Rangetype: _Mountain Brush .

Compass azimuth: frequency baseline 220 degrees. (Line 2 & 3 0°M)

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (8 & 89ft), line 2 (34 & 71ft), line
3 (59ft).

LOCATION DESCRIPTION

From the Dixie National Forest boundary, proceed north on Pace Draw Road for 0.30 miles. Turn right onto
Harmony Mountain Road and travel 1.0 miles, at which point there will be a gate. Go through the gate, turn
left and travel 1.95 milesto a sharp right-hand turn in the road. On the southwestern side of theroad isa
witness post. Walk 14 paces at 215°M to the 300-foot of the baselines. The O-foot stake is 200 feet. The
study is marked by green sted "T" fence posts approximately 18 to 24 inches in height.
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DISCUSSION

Trend Study No. 30-3 (50A-3)

This site at Upper Broad Hollow is intermediate in elevation, but is still critical deer winter range. Elevation
is 6,500 feet, dlightly above the juniper-pinyon belt with a southerly aspect and a steep dope of 35%. The
range type is a mixed mountain brush, which varies somewhat in composition depending upon sope,
exposure, and micro-site characteristics. On steeper south or west slopes, mountain big sagebrush and
antelope bitterbrush prevail. On more easterly slopes, there is more shrub-live oak and Utah serviceberry
with considerable amounts of bitterbrush, and occasional clumps of Gambel oak. Deer use of the entire area,
judging from levels of utilization and the number of pellet groups observed, is moderate to heavy. Datafrom
the nearby Broad Hollow pellet group transect taken from 1988 through 1992, indicate heavy deer use with an
average of 75 deer days use/acre, the highest average on the herd unit (Jense et a. 1992). No signs of
livestock grazing were noticed. Pellet group data from the site taken in 1998 a so estimate a high level of
deer use at 110 deer days use/acre.

Soils are shallow, rocky, and derived from limestone parent material. Effective rooting depth (see methods)
is estimated at only alittle over 7 inches. Rocks are very common on the surface and within the soil profile.
Erosion is not currently a serious problem due to the abundant protective ground cover.

The key browse species are Utah Serviceberry, mountain big sagebrush, and antelope bitterbrush. Important
secondary species would include curlleaf mountain mahogany. Big sagebrush currently (*98) provides 28%
of the browse cover on the site. It has remained at arelatively similar density since 1982 at around 2,300
plants/acre. Utilization has been moderate with little heavy use. Vigor has remained good on most plants and
percent decadence has increased dightly from 18% in 1982 to 24% by 1998. Reproduction is good with a
steadily increasing proportion of young plants.

Bitterbrush displays heavier use, especialy in 1992 when 69% of the plants were classified as heavily hedged.
Currently (*98), 55% are heavily utilized with an additional 32% moderately hedged. Density declined by

50% (2,133 to 1,066 plants/acre) between 1982 and 1992, but has since increased by 19% to 1,320 plants/acre
by 1998. Some of the difference in density may be due to the much larger sample taken in 1998. Vigor is
currently good and percent decadence has declined from a high of 31% in 1992 to 14% by 1998.

Reproduction is adequate to maintain the population.

Utah serviceberry, curlleaf mountain mahogany, and shrub-live oak are mainly large, mature popul ations.
Serviceberry was encountered in higher density with the larger sample used in 1998. Currently, the
population density is estimated at 1,880 plants/acre. The average mature plant is about 4 feet in height.
Utilization is mostly light to moderate with some heavy use on certain plants. Vigor isnorma on most plants,
percent decadency low and reproduction adequate to maintain the population. Occasiona shrubs which occur
on the site, but were not encountered on the density plotsin 1982 and 1992 include: true mountain mahogany,
narrowleaf low rabbitbrush, grey horsebrush, broom snakeweed, yellowleaf silktassel, Colorado pinyon, Utah
juniper, and alow woody eriogonum. The new and much larger sample used in 1998 picked up many of these
speciesin low numbers. Point quarter data from 1998 estimate 26 pinyon and 12 juniper trees/acre. Average
basal diameter is 8 inches for pinyon and 7 inches for juniper.

Due to the soil conditions, grasses and forbs are fairly sparse, but moderately diverse. Currently (*98), 6
perennial and one annua grass produce 24% cover. The most common species is mutton bluegrass which
provides 54% of that cover. The annual, cheatgrass, is also common providing an additional 39% of the grass
cover. All other grasses occur occasionaly. Forbs are very diverse but the 17 annua and perennial species
encountered in 1998 produce only 4.5% cover. The only common species include: false dandelion,

milkvetch, tansy mustard, bluedicks (Dichel ostemma pul chellum), and storksbill.
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1982 APPARENT TREND ASSESSMENT

Soil trend appears stable to declining. Erosion isongoing but not greetly excessive, considering the character
of the site. Vegetative trend is also stable but will depend in large part on future soil conditions. At present,
browse populations seem healthy but static. Herbaceous understory conditions are fair but somewhat
precarious. Thisisarelatively fragile site that could rapidly deteriorate if animal use, especialy from
livestock, were to become much more intense than it is now.

1992 TREND ASSESSMENT

The soil trend is dightly up due to increased total protective ground cover. Basal vegetative cover has
increased along with a 59% decrease in bare ground. Trend for browse is down due to declining populations
of mountain big sagebrush and especially bitterbrush. Bitterbrush declined 50% in density and percent
decadency increased to 31%. The number of heavily hedged plants rose from 22% in 1982 to 69% in 1992,
while the number of plants displaying poor vigor also increased (0 to 13%). Trend for herbaceous understory

is stable with increased quadrat frequency for perennial grasses and decreased quadrat frequency of perennial
forbs.

TREND ASSESSMENT

soil - dightly up, but till in poor condition
browse - down

herbaceous understory - stable

1998 TREND ASSESSMENT

Trend for soil appears stable. Percent bare ground declined dightly, but percent rock and pavement cover
increased from 24% to 33% and litter cover declined dlightly. Trend for key browse species, mountain big
sagebrush, bitterbrush and serviceberry, appear stable. Sagebrush displays similar density, light to moderate
use, good vigor, improved reproduction, and percent decadency of 24%. Bitterbrush also shows a similar
density compared to 1992. Use continues to be moderate to heavy, but vigor has improved and percent
decadence has declined from 31% to 14%. More serviceberry was picked up in the much larger sample used
in 1998. It shows lighter use, good vigor, and low decadence. Trend for the herbaceous understory is mixed.
Sum of nested frequency of perennial grasses has declined slightly while frequency of perennial forbs has
increased. Mutton bluegrass increased significantly in nested frequency, while bottlebrush squirreltail
declined significantly. Overal, trend for the herbaceous understory is considered up.

TREND ASSESSMENT
soil - stable

browse - stable
herbaceous understory - up

HERBACEOUS TRENDS --

Herd unit 30, Study no: 3

T| Species Nested Quadrat Frequency | Average
y Frequency Cover %
p 192 (98 ‘82 '92  '98 (98

e

G| Agropyron cristatum - - - - - .03
G| Bouteloua gracilis 2 3 - 2 1 A5
G| Bromus tectorum (@) -l 264 - - 86 9.47
G| Festuca ovina - 3 - - 1 .00
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T| Species Nested Quadrat Frequency | Average
y Frequency Cover %
p 192 (98 ‘82 '92  '98 (98

e

G|Koderiacristata 34 31 13 12 17 81
G| Poafendleriana 166| *216 45 65 74 13.11
G| Sitanion hystrix 118 *19 37 49 10 31
G| Stipa comata 7 6 13 3 3 .36
Total for Annual Grasses o 264 0 0 86 9.47
Total for Perennial Grasses 3271 278| 108 131 106 14.79
Total for Grasses 327] 542 108 131 192 24.26
F|Agoseris glauca 6| *46 3 3 26 .58
F|Allium spp. -l *10 - - 4 .04
F| Androstephium breviflorum 1 - - 1 - -
F|Artemisialudoviciana 18 * 5 6 - -
F|Astragalus straturensis 7 *- 35 4 - -
F|Aster spp. - 1 - - 1 .00
F|Astragalus spp. 32 19 - 19 13 91
F|Brodiaea pulchella - - 8 - - -
F|Astragalus utahensis - - - - - .03
F|Castillgjalinariaefolia 23 6 13 8 3 .06
F|Collinsia parviflora (a) - 14 - - 7 .03
F|Cymopterus spp. - 8 - - 3 .06
F|Descurainia pinnata (a) - 57 - - 26 .38
F|Dichel ostemma pulchellum -l *33 - - 16 1.55
F|Draba spp. (a) - 2 - - 1 .00
F| Eriogonum caespitosum - - 2 - - -
F|Erysimum asperum 4 3 - 2 2 .03
F|Erodium cicutarium (a) - 13 - - 6 52
F|Erigeron pumilus 1 8 3 1 4 .07
F|Lactucaserriola 6 - - 2 - -
F|Lotus utahensis - - 1 - - -
F|Microsteris gracilis (a) - 10 - - 6 .03
F|Oenothera caespitosa - - 1 - - -
F | Orobanche uniflora - - 2 - - -
F| Sphaeralcea grossulariaefolia - 6 - - 3 .06
F| Stephanomeria tenuifolia 16 16 8 9 6 A3
F|Zigadenus paniculatus - 3 - - 1 .00
Total for Annual Forbs 0 96 0 0 46 0.97
Total for Perennial Forbs 114 159 81 55 82 3.57
Total for Forbs 114 255 81 55| 128 454

* Indicates significant difference at % = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 30, Study no: 3

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Amelanchier utahensis 30 12.87

B| Artemisiatridentata vaseyana 64 8.79

B| Cercocarpus ledifolius -

B| Chrysothamnus parryi parryi .30

B| Chrysothamnus viscidiflorus 5 A5

viscidiflorus

B|Garrya flavescens 4 -
B|Gutierrezia sarothrae 1 -

B|Juniperus osteosperma 1 .78

B|Opuntia spp. 3 A5

B|Pinus edulis 3 2.99
B|Purshiatridentata 34 5.40

B|Quercus turbinedlla 4 .39

B| Tetradymia canescens 1 .03

Total for Browse 156 31.87

CANOPY COVER --

Herd unit 30, Study no: 3

Species Percent Cover

(98

Juniperus osteosperma 5

Pinusedulis 4

BASIC COVER --

Herd unit 30, Study no: 3

Cover Type Nested Average Cover %

Frequency
(98 '82 '92 '98
Vegetation 350 13.00f 15.25] 50.70
Rock 271 14.00( 19.50| 27.54
Pavement 195 - 425 534
Litter 381 49.00] 51.75( 45.95
Cryptogams 2 3.00 0 .03
Bare Ground 159 21.50 9.25( 7.44
SOIL ANALYSISDATA --
Herd Unit 30, Study # 03, Study Name: Upper Broad Hollow
Effective Temp °F pH %sand %silt %clay | %O0M PPM P PPM K dS/m
rooting depth (inches) (depth)
7.3 435 n‘a n‘a n‘a n‘a n‘a n‘a n‘a n‘a
(11.2)
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Stoniness Index

Upper Broad Hollow, Study # 30 - 03

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>51
3 z‘o 4‘0 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 30, Study no: 3
Type Quadrat
Frequency
‘08
Rabbit 29
Deer 59

BROWSE CHARACTERISTICS --
Herd unit 30, Study no: 3

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Amelanchier utahensis
S|82 - - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - - 0 0
98 3 - - 2 - - 1n - - 16 - - - 320 16
Y|82 - - - - - - - - - - - - - 0 0
92 - - - 2 - - - - - 2 - - - 133 2
98 10 - - 4 1 - - - - 15 - - - 300 15
M 82 1 - - - 1 - 1 - - 1 - - - 200f 33 41 3
92 1 - 2 - - - - - - 3 - - - 200 34 36 3
98 27 23 1 22 1 - - - - 74 - - - 1480 50 55 74
D|82 - - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - - 0 0
98 1 - 1 3 - - - - - 3 - - 2 100 5
X|82 - - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 240 12
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 33% 00% 00% +40%
'92 00% 40% 00% +82%
'98 27% 02% 02%
Total Plants/Acre (excluding Dead & Seedlings) '82 200 Dec: 0%
'92 333 0%
'08 1880 5%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Artemisiatridentata vaseyana
S|82 - - - - - - - - - - - 0 0
92 1 - - - - - - - 1 - - 66 1
98 6 - - - - - - - 6 - - 120 6
Y|82 3 - - - - - - - 3 - - 200 3
92 2 - - 2 - - - - 4 - - 266 4
98 16 - - 2 - - - - 18 - - 360 18
M 82 13 12 4 - - - - - 28 1 - 1933 18 26 29
92 4 14 3 - 1 - - - 22 - - 1466 16 18 22
98 4 23 - 2 - - - - 69 - - 1380 20 30 69
D|82 5 - - 2 - - - - 3 4 - 466 7
92 4 1 - 2 - - - - 7 - - 466 7
98 19 5 1 3 - - - - 18 1 - 560 28
X|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 980 49
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 31% 10% 00% -15%
'92 48% 09% 00% + 4%
'98 24% .86% 08%
Total Plants/Acre (excluding Dead & Seedlings) '82 2599 Dec: 18%
'92 2198 21%
'98 2300 24%
Cercocarpus ledifolius
M 82 2 - - - - - - - 2 - - 133 47 51 2
92 - - - - - 1 - - 1 - - 66| 106 106 1
98 - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% -50%
'92 00% 100% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 133 Dec: -
'92 66 -
'98 0 -
Chrysothamnus parryi parryi
Y|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 2 - - - - - - - 2 - - 40 2
M 82 - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - 0 - - 0
98 18 - - 6 - - - - 24 - - 480 12 15 24
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'98 520 -

Chrysothamnus viscidiflorus viscidiflorus

207



AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Y|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 2 - - - - - - 2 - - 40 2

M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 6 - - - - - - 6 - - 120 14 24 6

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'82 00% 00% 00%

'92 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'98 160 -

Garryaflavescens

M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 8 - 1 - - - - 9 - - 180 55 56 9

D|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 - - - - - - - - - - 20 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'82 00% 00% 00%

'92 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: 0%
'92 0 0%
'98 200 10%

Gutierrezia sarothrae

M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 2 - - - - - - 2 - - 40 10 15 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'82 00% 00% 00%

'92 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'08 40 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

Juniperus osteosperma

M 82 - - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - - 0 - - 0
98 - - - - - - 1 - 1 - - - 20 - - 1

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'82 00% 00% 00%

'92 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec -
'92 0 -
'98 20 -

Opuntia spp.

M 82 2 - - - - - - - - 2 - - 133 3 8 2
92 3 - - - - - - - 1 - 2 - 200 6 8 3
98 2 - 1 - - - - - 3 - - - 60 5 11 3

D|82 1 - - - - - - - - 1 - - 66 1
92 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 0 0

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'82 00% 00% 00% + 1%
'92 00% 00% 67% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 199 Dec: 33%
'92 200 0%
'98 60 0%

Pinus edulis

Y|82 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 - - 1 - - - - - 1 - - - 20 1

M 82 - - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - - 0 - - 0
98 2 - - - - - - - 2 - - - 40 - - 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'82 00% 00% 00%

'92 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec -
'92 0 -
'08 60 -

209



AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Purshia tridentata
S|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 5 - - - - - - - 5 - - 100 5
Y|82 - - - - - - - - - - - 0 0
92 3 1 1 - - - - - 4 - 1 333 5
98 3 - - - 1 - - - 4 - - 80 4
M 82 9 10 2 - - 5 6 - 32 - - 2133 24 32 32
92 - - 6 - - - - 6 - - 400 20 35 6
98 1 12 30 5 5 - - - 53 - - 1060 26 39 53
D|82 - - - - - - - - - - - 0 0
92 - 1 4 - - - - - 4 - 1 333 5
98 - 2 5 - 1 1 - - 6 - 180 9
X|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 31% 22% 00% -50%
'92 13% 69% 13% +19%
'98 32% 55% 05%
Total Plants/Acre (excluding Dead & Seedlings) '82 2133 Dec: 0%
'92 1066 31%
'98 1320 14%
Quercus turbinella
Y|82 1 - - - - - - - 1 - - 66 1
92 1 - - 1 - - - - 1 1 - 133 2
98 3 - - - - - - - 3 - - 60 3
M 82 2 - - - - - 1 - 3 - - 200 45 55 3
92 - 1 - - - - - - 1 - - 66| 39 47 1
98 3 - - - - - - - 3 - - 60 36 40 3
D|82 - - - - - - - - - - - 0 0
92 - - 3 - - - - - 3 - 200 3
98 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +33%
'92 17% 50% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 266 Dec: 0%
'92 399 50%
'98 120 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 Ht. Cr.
Tetradymia canescens
M 82 - - - - - - - - - 0 - 0
92 - - - - - - - - - 0 - 0
98 - - 1 - - - - 1 - 20 7 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'98 20 -
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Trend Study 30-5-98

Study site name: _Harmony Mountain Summit . Rangetype: _Low Rabbitbrush .

Compass azimuth: frequency baseline 266 M degrees. (Lines 3 & 4 202°M)

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (12 & 87ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

From the Dixie National Forest boundary north of New Harmony, proceed north 0.3 miles on Pace Draw
Road. Turn right on Harmony Mountain Road and drive 1.60 miles, at which point you should cometo a
gate. From the fence continue on the main road 4.4 milesto afork. Stay left and continue on the main road.
At 0.3 miles stay left again and continue on the main road 1.4 milesto afork. Continue left lessthat 0.1 miles
to awitness post on the left (south) side of the road. From the witness post walk 65 paces at 160 degrees
magnetic to the O-foot stake. The study is marked by green stedl fence posts approximately 18 to 24 inchesin
height.

Withess post
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65 paces @ 160°M
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Map Name: _Stoddard Mountain Diagrammatic Sketch
Township _37S , Range _13W , Section _22 UTM 4159822.538 N, 296543.628 E

212



DISCUSSION

Trend Study No. 30-5 (50A-5)

The Harmony Mountain Summit trend study monitors deer summer range at 8,100 feet elevation near the
summit of Harmony Mountain. Slopeis 10% to 15% with a northeast aspect. This areais characterized by
open parks interspersed with scattered aspen and oak clones. The area has been heavily impacted by domestic
livestock grazing and undergone a nearly complete type conversion to rabbitbrush. What formerly was a
mountain big sagebrush-grass type is now dominated by stickyleaf low rabbitbrush, needlegrass species, and
limited numbers of increaser forb species. Cattle were using the site in mid-June of 1992. Deer aso utilize
the areain summer as two does were encountered on the site during the 1992 reading. Pellet group data taken
on the site in 1998 estimates 73 deer and 26 cow days use/acre. Many of the deer pellet groups appeared to be
relatively recent. Cattle pats appeared to be older, although cows were seen down the road from the site.

Soils are relatively deep and formed by sedimentation from surrounding ridges. Effective rooting depth (see
methods) is estimated at just over 17 inches. Soil texture is a sandy loam with a strongly acid pH (5.4). Soil
organic matter is comparatively high at 4.5%. The principal soil disturbance isthe activities of pocket
gophers and rock squirrels, and the trampling of livestock. Soil erosion is minimal due to the abundant
vegetation and litter cover.

The key browse species is mountain big sagebrush, although it only provides 37% of the browse cover, while
stickyleaf low rabbitbrush now dominates by making up 62% of the browse cover. Sagebrush did show an
increase from 1,532 plants/acrein 1982 to 6,666 in 1992, a 77% increase. Y oung plants were common and
accounted for 64% of the population. By 1998, the population has remained comparable with a changeto a
more mature population. Y oung plants are still common, but the proportion has declined from 64% to 26%.
Density of mature plants increased from 2,000 to 4,000 plants/acre. Utilization was moderate in 1982,
although lighter in 1992 and 1998.

Sticky low rabbitbrush is the most abundant shrub on the site. 1t currently provides the majority of the shrub
cover on the site. It had increased in density from 8,666 to 14,132 plants/acre between 1982 and 1992.

The much larger sample used in 1998 estimated 11,140 plants/acre. Reproduction is still good, but the
population is becoming increasingly mature. Most plants are not utilized.

Slenderbush eriogonum was relatively abundant in 1992, however it was not encountered in the larger sample
of 1998. It is possiblethat there is an isolated population of denderbush eriogonum that was sampled by the
small sample in 1992, but not in 1998.

Grass is abundant, but composition consists largely of the increaser species, Letterman needlegrass, subalpine
needlegrass, and needle-and-thread grass. These grasses account for 92% of the grass cover on the site.
Virtually al grass plants were 30% to 50% utilized in 1982. Many of the grasses were grazed in 1992, but
percent utilization was not estimated. The site was reread on July 1% of 1998 and it did not appear that cows
had been on the site at that time.

Forbs are also abundant, except they consist largely of the low growing increasers like pale agoseris, common
dandelion, and the poisonous silky lupine. The more palatable species, Wyoming painted cup and redroot
eriogonum, have shown evidence of at least moderate use in the past. During the 1998 reading, pale agoseris
and silky lupine alone produced 69% of the forb cover. Most other forbs produce less than %2 of 1% cover.
Other, more preferred forbs are present, but in low numbers.
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1982 APPARENT TREND ASSESSMENT

On this site, soil trend is stable or even improving. However, vegetatively there are definite problems, most
coming from livestock use. Stickyleaf low rabbitbrush currently dominates the site and isincreasing. The
more desirable mountain big sagebrush is declining and increaser grasses, especially the needlegrass species,
are quickly increasing. Forbs, which are of great importance to deer in the summer, appear to be dowly
declining.

1992 TREND ASSESSMENT

Erosion is not evident on this Site. Basal vegetative cover has increased by 12% since 1982, while percent
bare ground has decreased by 56%. Trend for soil isup. The trend for browse is mixed. The key browse
species, mountain big sagebrush, has increased dramatically since the last reading. It has good vigor and a
low percent decadency. Slender eriogonum has aso increased in density. On the downside, the increaser
stickyleaf low rabbitbrush has also increased on the site and has an age structure that indicates possible
continued increase, especially with continued heavy use of the herbaceous understory by livestock. Trend for
browse is up dightly, but close attention should be given to stickyleaf low rabbitbrush in the future. The
trend for the herbaceous understory is aso up, even though it is dominated by less desirable increaser species
and poisonous plants.

TREND ASSESSMENT

soil - up

browse - up dightly

herbaceous understory - up, but dominated by increaser species

1998 TREND ASSESSMENT

Trend for soil is stable with abundant vegetation and litter cover. Percent bare ground increased dightly, but
itisdill lessthan 10%. Erosionisnot aproblem onthissite. Trend for browseis stable. Density of
mountain big sagebrush is comparable to 1992 estimates. The population has become more mature, yet
young plants are still common. Utilization is light, vigor good, and percent decadence low at only 7%.
Stickyleaf low rabbitbrush is still the most abundant shrub on the site. Density of this increaser shrub has
declined dightly, athough some of the difference may be due to the much larger sample size giving more
accurate browse population estimates. Y oung plants are still common, vigor is good, and percent decadence
islow at 8%. Trend for the herbaceous understory is down dightly. Sum of nested frequency of perennia
grasses and forbs has declined. Nested frequency of the most common grass, L etterman needlegrass, has
remained smilar but frequency of subalpine needlegrass declined significantly. Nested frequency of pale
agoseris, Indian paintbrush, redroot eriogonum, and silky lupine al declined significantly.

TREND ASSESSMENT

soil - stable

browse - stable

herbaceous understory - down dightly

HERBACEOUS TRENDS --

Herd unit 30, Study no: 5

T| Species Nested Quadrat Frequency | Average
Frequency Cover %
192 (98 '82 ‘92 '98 (98

y
p
e
G| Agropyron trachycaulum - 4 2 - 3 .09
G| Bouteloua gracilis - - - - -
G| Bromus carinatus 8 7 - 2 6 13
G| Carex spp. 7 11 - 4 4 .56
G| Poafendleriana 3 7 1 1 4 21
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T| Species Nested Quadrat Frequency | Average
y Frequency Cover %
p 192 (98 '82 '92  '98 (98

e

G| Poa pratensis 27 20 - 10 9 .55
G| Stipa columbiana 289| *208 55 94 71 5.40
G| Stipa comata 119 112 14 44 45 292
G| Stipa lettermani 287| 256 66 92 86 10.28
Total for Annual Grasses 0 0 0 0 0 0
Total for Perennial Grasses 740 625| 139 247 228 20.17
Total for Grasses 740 625| 139 247 228 20.17
F|Achilleamillefolium - 7 - - 3 .18
F|Agoseris glauca 251| *187 69 87 68 3.87
F|Antennariarosea 3 - 1 1 - -
F|Artemisialudoviciana 3 - - 1 - -
F|Astragalus spp. 4 - 2 .03
F|Astragalus utahensis - - - .18
F|Castillgjalinariaefolia 53] *23 2 24 11 27
F | Calochortus nuttallii - 2 9 - 1 .01
F|Chenopodium spp. (a) - 28 - - 11 A3
F|Collinsia parviflora (a) - 14 - - 6 A3
F|Crepis acuminata -l *34 - - 13 .34
F| Delphinium nuttallianum - - - 1 .03
F| Epilobium paniculatum (@) - - - 1 .00
F|Erigeron eatonii - - - 1 .01
F|Erigeron spp. 3 - 2 1 .01
F| Eriogonum racemosum 4] *12 2 2 7 .30
F|Fritillaria atropurpurea 1 - 4 1 - -
F|Galium boresle - 13 - - 5 21
F|Hackelia patens 10| *28 1 6 14 .56
F|Hymenoxys acaulis - 6 - - 2 .01
F|Hydrophyllum occidentale 3 - - 1 - -
F|Lomatium spp. - 1 - - 1 .00
F|Lupinus sericeus 219| *86 42 92 42 3.59
F| Penstemon spp. - 3 - - 1 .03
F|Polygonum douglasii (a) -l 156 - - 55 72
F| Taraxacum officinae 32| *15 4 23 6 22
Total for Annual Forbs 0| 201 0 73 0.98
Total for Perennial Forbs 586| 429 134 242| 180 9.90
Total for Forbs 586| 630 134 242| 253 10.89

* Indicates significant difference at % = 0.10 (annuals excluded)

BROWSE TRENDS --
Herd unit 30, Study no: 5
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T| Species Strip | Average
y Frequency | Cover %
p ‘08 ‘08
e
B| Artemisiatridentata vaseyana 92 13.89
B| Chrysothamnus nauseosus 0 -
B| Chrysothamnus viscidiflorus 96 23.36
viscidiflorus
B| Eriogonum microthecum 0 -
B|Mahoniarepens 1 .06
B| Quercus gambelii 1 -
B|Populus tremuloides 0 .18
B|Ribes viscosissmum 0 -
B| Symphoricarpos oreophilus 1 .18
Total for Browse 191 37.68
BASIC COVER --
Herd unit 30, Study no: 5
Cover Type Nested Average Cover %
Frequency
(98 '82 '92 '98
Vegetation 377 29.00] 33.00] 60.90
Rock 92 0 of 223
Pavement 118 0 251 1.01
Litter 395 61.75] 63.25] 63.82
Cryptogams - 0 0 0
Bare Ground 174 9.25 3.50( 8.60
SOIL ANALYSISDATA --
Herd Unit 30, Study # 05, Study Name: Harmony Mountain Summit
Effective Temp °F pH | %sand %silt %clay | %0M PPM P PPM K dS/m
rooting depth (inches) (depth)
17.2 47.8 54 62.0 194 18.6 45 419 268.8 A4
(16.2)
Stoniness Index
Harmony Mountain Summit, Study # 30 - 05
<1
o
0 11-20
©
% 21-3.0
Jo]
[a]
c 31-40
%. 41-5.0
[a]
>5.1
(‘) 2‘0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
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Herd unit 30, Study no: 5

Type Quadrat
Frequency
‘08
Sheep 2
Deer 44
Cattle 18

BROWSE CHARACTERISTICS --
Herd unit 30, Study no: 5

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Artemisiatridentata vaseyana
S|82 - - - - - - - - - - - 0 0
92 29 - - - - - - - 27 1 1 1933 29
98 40 - - 3 - - 1 - 44 - 880 44
Y|82 1 - - - - - - - 1 - - 66 1
92 62 2 - - - - - - 63 - 1 4266 64
98 78 - - 1 - - - - 79 - - 1580 79
M 82 2 10 - - - - - - 12 - - 800 15 12 12
92 18 11 1 - - - - - 29 - 1 2000 15 30 30
98 | 193 6 - 4 - - - -1 200 2 1 4060 16 24 203
D|82 7 3 - - - - - - 9 1 - 666 10
92 5 1 - - - - - - 3 - 1 400 6
98 19 2 - - - - - - 21 - - 420 21
X|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 - - - - - - - - - - - 240 12
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 57% 00% 00% +77%
'92 14% 01% 05% - 9%
'98 03% 00% .33%
Total Plants/Acre (excluding Dead & Seedlings) '82 1532 Dec: 43%
'92 6666 6%
'98 6060 7%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Chrysothamnus nauseosus
S|82 - - - - - - - - - - - - - 0 0
92 2 - - - - - - - - 2 - - - 133 2
98 - - - - - - - - - - - - - 0 0
Y|82 - - - - - - - - - - - - - 0 0
92 3 1 - - - - - - - 4 - - - 266 4
98 - - - - - - - - - - - - - 0 0
M 82 - - - - - - - - - - - - - 0 - - 0
92 4 2 - - - - - - - 6 - - - 400 7 6 6
98 - - - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 30% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 666 -
'98 0 -
Chrysothamnus viscidiflorus viscidiflorus
S|82 - - - - - - - - - - - - - 0 0
92 6 - - - - - - - - 6 - - - 400 6
98 11 - - - - - - - - 11 - - - 220 11
Y|82 32 - - - - - - - - 32 - - - 2133 32
92 51 1 - - - - - - - 50 - 2 - 3466 52
98 91 2 - - - - - - - 93 - - - 1860 93
M 82 75 - - - - - - - - 75 - - - 5000 12 15 75
92| 122 20 3 - - - - - -1 142 2 1 - 9666 11 13 145
98 | 418 - - 3 - - - - -1 421 - - - 8420 13 21 421
D|82 10 - - 13 - - - - - 22 1 - - 1533 23
92 13 2 - - - - - - - 14 - 1 - 1000 15
98 43 - - - - - - - - 43 - - - 860 43
X]82 - - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +39%
'92 11% 01% 02% -21%
'98 .35% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 8666 Dec: 18%
'92 14132 7%
'08 11140 8%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Eriogonum microthecum
Y|82 21 - - - - - - - 18 3 1400 21
92 87 1 - - - - 1 - 89 5933 89
98 - - - - - - - - - - 0 0
M 82 41 3 - - - - - - 44 - 2933 10 12 44
92 61 4 - - 4 - - - 66 - 4600 5 7 69
98 - - - - - - - - - 0 - 0
D|82 6 - - - - - - - 3 3 400 6
92 4 - - - - - - - 2 - 2 266 4
98 - - - - - - - - - - - 0 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 04% 00% 00% +56%
'92 06% 00% 03%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 4733 Dec: 8%
'92 10799 2%
'98 0 0%
Mahonia repens
M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 6 - - - - - - - 6 - 120 5 7 6
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'98 120 -
Populus tremuloides
S|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - 20 1
Y|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec -
'92 0 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 Ht. Cr.
Quercus gambdlii
M 82 - - - - - - - - - 0 - - 0
92 - - - - - - - - - 0 - - 0
98 - - - - - - - - - 0| 157 106 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'98 0 -
Ribes viscosissmum
M 82 - - - - - - - - - 0 - - 0
92 - - - - - - - - - 0 - - 0
98 - - - - - - - - - of 31 31 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'98 0 -
Symphoricarpos oreophilus
M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 - - - - - - - 1 - - 20l 25 51 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 100% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'98 20 -
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Trend Study 30-9-98

Study site name: _Upper Lime Spring . Rangetype: _Mountain Brush .

Compass azimuth: frequency baseline 100 degrees. (Line 2 120°M, line 3 170°M, line 4 112°M)

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (14 & 87ft), line 2 (34ft), line 3
(71ft), line 4 (59ft).

LOCATION DESCRIPTION

From the Forest Boundary north of New Harmony, proceed north 0.3 miles on Pace Draw Road. Turn right
on the Harmony Mountain Road and proceed 1.6 milesto agate. Go through the gate 4.4 milesto the
junction of Harmony Mountain Road and Bumblebee Spring Road, walk in a southeasterly direction along the
top of theridge. At the end of the ridge, walk down the dope to a barbed wire fence with one wooden

section. Nearby isalone juniper in some oakbrush. From the juniper, the O-foot baseline stake is located 18
paces away at a bearing of 141 degreestrue. The study is marked by green steel "T" fence posts
approximately 18 to 24 inchesin height.
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Map Name: _Stoddard Mountain Diagrammatic Sketch
Township _37S , Range _13W , Section _34 UTM 4157393.117 N, 297284.690 E
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DISCUSSION

Trend Study No. 30-9 (50A-9)

The Upper Lime Spring trend study occupies an oakbrush range type on a southeast aspect with dope of
approximately 10% to 15%. Elevation isabout 7,600 feet. The areais considered summer fawning habitat
for deer and aso recelves some summer cattle use. There was evidence of deer beds and abundant pellet
groups during the 1982 and 1992 readings. Pellet group data from 1998 estimate 62 deer days use/acre. No
sign of cattle use was observed on the site during the reading on the first of July.

Soils are limestone derived, fine textured, with some surface rockiness. Effective rooting depth (see methods)
is estimated at just over 14 inches. Soil texture is a sandy clay loam with an neutral pH (6.9). Phosphorus
may be limiting to plant growth at just 4.6 ppm, when 10 ppm is considered the minimum for normal plant
development. The surface horizon is alight colored whitish gray soil which lacks structure. At a depth of 8
to 12 inches is a compacted orange-brown clay layer. There are numerous barren shrub interspaces which
allow some erosion to occur. Areas dominated by oak clones and serviceberry have a good buildup of litter
which helps protect the soil. Overal, soil erosion does not appear to be a problem.

Browse on the site is "patchy” inits distribution. Gambel oak is the most abundant species which variesin
Size, perhaps due to soil characteristics. Some areas are dominated by short 2 to 3 foot high oak, while more
level areas have oak in the 8 to 10 foot range. Some of these taller oak clones are very dense. Density was
estimated at 15,132 stemg/acre in 1992. The age structure is composed mostly of young plants (68%). Vigor
is generally good, yet approximately 20% of the plants encountered in 1992 had extensive insect damage.
Thelevel of utilization varied from light to heavy. In 1998, the study site baseline was lengthened in order to
take a much larger sample. Density was estimated at 10,480 stemg/acre. Average height islower since more
of the low growing oak was encountered in the larger sample. Most of the oak appears unutilized. Vigor is
poor however, on approximately 27% of the oak, due to the cold spring weather and late frosts of 1998.

Other important browse plants are Utah serviceberry, mountain big sagebrush, and true mountain mahogany.
The serviceberry and mahogany species are generally less than five feet in height and available to browsing.
Utah serviceberry hasincreased dramatically from 4,199 in 1982 to 10,466 plants/acre by 1992 due mostly to
the large number of young plants encountered in 1992. The larger sample used in 1998 estimated only 3,300
plants/acre. Vigor has improved since 1982 when insect damage was noted on over 20% of the individuals.
No insect damage was encountered on serviceberry during the 1992 or 1998 readings. The proportion of
heavily hedged plants also decreased from 67% in 1982 to 34% in 1992, and 12% by 1998. Reproduction
remains adequate to maintain the population. True mountain mahogany occurs in limited densities of about
200 plants/acre. These shrubs are moderate to heavily hedged but in good vigor. Mountain big sagebrush has
an estimated density of 400 plants/acre. They show mostly moderate use with 25% classified as decadent.
Other preferred browse which occur in small numbers include: black sagebrush, cliffrose, and snowberry.

Grasses are nearly nonexistent. Indian ricegrass, needle-and-thread, and a sedge are the only species which
occur on the site. These combine to produce less than 1% cover. Forbs are dightly more abundant, but till
deficient. Forbs are an important element of summer fawning habitat and should be increased if possible.
The principal forb species include American vetch and Leonard penstemon, which currently (*98) provide
85% of the meager forb cover (5.4%).

1982 APPARENT TREND ASSESSMENT

Soil movement is occurring at a moderate rate, but could be arrested if a decent herbaceous cover were to be
established. Overdl, soil trend is stable to declining. Vegetation trend is similar. Gambel oak density is
probably increasing at aslow rate. The more preferred serviceberry may also be increasing, but will be
outperformed by oak. Thelack of grasses and forbs is alarming considering that this is spring and summer
range for deer.
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1992 TREND ASSESSMENT

Protective ground cover has improved since 1982. Basal vegetative cover increased by 71% and percent bare
ground decreased by 60% since the last reading. However, active gullies, soil pedestaling, and surface
erosion are still occurring on the site. The soil trend has improved since 1982, but a good herbaceous
understory is needed to adequately protect the soil from erosion. Browse trend is up for serviceberry and
stable for oak. Oak has increased in density 26%, but shows increasing insect damage (11% in 1982 to 22%
in 1992) and heavy hedging (1% to 6%). Utah serviceberry has increased 60% and displays less heavy
hedging (67% in 1982 to 34% in 1992). Overal, browse trend is up slightly. The trend for herbaceous
understory is stable but grasses and forbs are nearly absent on this site. Only two grasses are present in small
numbers and more forbs are needed in order to improve forage for summering deer.

TREND ASSESSMENT

soil - stable since 1982, but in poor condition with erosion still occurring
browse - up dightly

herbaceous understory - stable, but nearly absent

1998 TREND ASSESSMENT

The soil trend appears down dightly due to an increase in percent bare ground and a declinein litter cover.
The original frequency baseline sampled more oak clones which had a high cover of litter and less bare
ground. The lengthened baseline used in 1998 sampled more open areas where litter cover was lower and
bare shrub interspaces more abundant. With this, trend for soil is considered stable. Trend for browseis
stable. Density changes are mostly due to the increased sample size which better estimates shrub densities
that are very clumped distributions on this site. Serviceberry displays mostly good vigor with less heavy use
compared to 1992 and low decadence. Reproduction is adequate to maintain the stand. Gambel oak density
is down dightly from 1992 estimates primarily due to a decline in percentage of young plants from 10,400 to
4,860 plants/acre. Useislight but vigor reduced due to frost damage on 27% of the plants. Reproduction is
good and decadence low. Trend for the herbaceous understory is stable, but depleted. Only two grass species
and 1 sedge are found on the site. Forbs consist amost entirely of Leonard penstemon and American vetch.
Grasses and forbs combine to produce only 6% cover.

TREND ASSESSMENT

0il - stable

browse - stable

herbaceous understory - stable, but nearly absent

HERBACEOUS TRENDS --

Herd unit 30, Study no: 9

T| Species Nested Quadrat Frequency | Average
y Frequency Cover %
p 192 (98 '82 ‘92 '98 (98

e

G| Carex spp. -l *14 - - .39
G| Oryzopsis hymenoides 7 8 1 4 37
G| Stipa comata 5 - - 3 - -
Total for Annual Grasses 0 0 0 0 0 0
Total for Perennial Grasses 12 22 1 7 11 0.76
Total for Grasses 12 22 1 7 11 0.76
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T| Species Nested Quadrat Frequency | Average
y Frequency Cover %
p 192 (98 '82 '92  '98 (98

e

F|Agoseris glauca - - 1 - - -
F|Arabis spp. 1 - - 1 - -
F|Astragalus spp. - - - 1 .03
F|Caochortus nuttallii - - - 1 .00
F|Cymopterus spp. 13 24 16 7 12 A8
F| Epilobium paniculatum (@) - - - 1 .00
F|Erigeron eatonii - - - 2 .03
F|Hymenopappusfilifolius 3 1 1 1 .03
F|Hydrophyllum occidentale - - - 1 .06
F|Lomatium spp. - *8 - - 6 10
F|Lotus utahensis 9 *- - 5 - -
F|Lupinus argenteus -l *13 - - 6 .05
F|Pedicularis centranthera 3 5 2 2 .07
F| Penstemon |eonardi 26| *49 35 10 24 2.00
F| Penstemon linarioides 44 *- - 19 - -
F|Phlox austromontana 2 3 - 1 1 .00
F|Physaria chambersii - - 1 - -
F|Phlox longifolia *20 - 3 7 .03
F| Senecio multilobatus 15 *4 1 8 3 .06
F| Taraxacum officinale - - 1 - - -
F| Trifolium spp. 3| *22 2 2 9 A1
F|Viciaamericana 131 *69 45 56 23 2.60
F|Viguieramultiflora - - - - - .00
F|Zigadenus paniculatus - 2 - - 2 .01
Total for Annual Forbs 0 1 0 0 1 0.00
Total for Perennial Forbs 256| 237| 104| 116| 102 5.43
Total for Forbs 256| 238| 104| 116] 103 5.43

* Indicates significant difference at % = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 30, Study no: 9

T| Species Strip | Average

y Frequency | Cover %

p ‘08 ‘08

e

B|Amelanchier utahensis 55 13.83
B|Artemisianova 2 .38

B| Arctostaphylos patula 22 9.05

B| Artemisiatridentata vaseyana 9 1.78

B| Cercocarpus montanus 9 212

B| Chrysothamnus viscidiflorus 3 A5

B| Cowaniamexicana 1 15

stansburiana

B|Gutierrezia sarothrae 1 .00

B|Juniperus osteosperma 1 -
B|Mahoniarepens 13 .30

B|Pinus edulis 1 -

B| Quercus gambelii 65 21.56

B| Symphoricarpos oreophilus 2 1.00

B| Tetradymia canescens 5 16

Total for Browse 189 50.55
CANOPY COVER --

Herd unit 30, Study no: 9

Species Percent Cover

(98

Amelanchier utahensis 40

Quercus gambdlii 9
BASIC COVER --
Herd unit 30, Study no: 9

Cover Type Nested Average Cover %

Frequency
(98 '82 '92 '98
Vegetation 279 2.00f 6.50] 54.00
Rock 89 200 125 233
Pavement 197 0 4.50| 10.53
Litter 392 71.25| 78.75| 66.71
Cryptogams 1 0 0 .00
Bare Ground 196 24.75| 10.25| 14.26
SOIL ANALYSISDATA --
Herd Unit 30, Study # 09, Study Name: Upper Lime Spring
Effective Temp °F pH | %sand %silt %clay | %0M PPM P PPM K dS/m
rooting depth (inches) (depth)
14.4 51.6 6.9 46.0 21.4 326 24 4.6 83.2 7
(19.9)
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Stoniness Index

Upper Lime Spring, Study # 30 - 09

<1
o
0 11-20
©
% 21-3.0
Jo]
[a]
c 31-40
%. 41-5.0
[a]
>5.1
(‘) 2‘0 40 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 30, Study no: 9
Type Quadrat
Frequency
‘08
Rabbit 2
Deer 9
BROWSE CHARACTERISTICS --
Herd unit 30, 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 3 4 Ht. Cr.
Amelanchier utahensis
S|82 - - - - - - 1 - 1 - - - 66 1
92 3 - - 3 - - 5 - 11 - - - 733 11
98 4 1 - 4 - - 6 - 14 1 - - 300 15
Y|82 1 1 3 - - - 3 - 6 2 - - 533 8
92 3 7 1 25 4 - 30 - 70 - - - 4666 70
98 6 4 2 5 1 - 7 - 35 - - - 700 35
M 82 1 - 7 - 7 28 6 - 40 9 - - 32661 27 23 49
92 2 6 2 1 19 37 - 2 69 - - - 4600 32 24 69
98 29 35 13 10 8 4 8 -| 105 - 2 - 21401 32 34 107
D|82 - - - - - 4 2 - 2 4 - - 400 6
92 5 - - - - 3 2 8 9 - - 9 1200 18
98 10 12 1 - - - - - 12 - - 1 460 23
X|82 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 420 21
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 13% 67% 00% +60%
'92 23% 34% 06% -68%
'98 36% 12% 08%
Total Plants/Acre (excluding Dead & Seedlings) '82 4199 Dec: 10%
'92 10466 11%
'98 3300 14%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Artemisianova
M 82 - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - 0 - - 0
98 1 - 1 - - - - - 2 - - 40 14 21 2
D|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 - 1 - - - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 33% 33% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: 0%
'92 0 0%
'98 60 33%
Arctostaphylos patula
Y|82 - - - - - - - - - - - 0 0
92 29 - - - - - - - 29 - - 966 29
98 - - - 5 - - - - 5 - - 100 5
M 82 28 - - - - - - - 24 4 - 1866 20 16 28
92 17 1 - - - - - - 18 - - 1200 27 30 18
98 30 - - 14 - - - - 43 - 1 880 24 88 44
D|82 - - - 1 - - - - 1 - - 66 1
92 24 - - - - - - - 24 - - 1600 24
98 1 - - 1 - - - - 1 - - 40 2
X]82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 - - - - - - - - - - - 160 8
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +49%
'92 01% 00% 00% -73%
'98 00% 00% 04%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 1932 Dec: 3%
'92 3766 42%
'98 1020 4%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 3 Ht. Cr.
Artemisiatridentata vaseyana
M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 6 9 - - - - - 15 - - 300 18 25 15
D|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 4 1 - - - - - 4 - - 100 5
X|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 - - - - - - - - - - 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 50% 00% 05%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: 0%
'92 0 0%
'98 400 25%
Cercocarpus montanus
S|82 - - - - - - - - - - 0 0
92 1 - - - - - - 1 - - 33 1
98 - - - - - - - - - - 0 0
Y|82 1 - - - - - - 1 - - 66 1
92 - - - 1 - - - 1 - - 66 1
98 1 - - - - - 1 - - 20 1
M 82 - 2 - - - - - 2 - - 133 29 18 2
92 - 1 - 2 1 - - 4 - - 266] 36 49 4
98 - 2 4 - - - 8 - - 160] 49 58 8
D|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 1 - - - - - - 1 - - 20 1
X|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 - - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 67% 00% 00% +40%
'92 20% 20% 00% -40%
'98 40% 40% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 199 Dec: 0%
'92 332 0%
'98 200 10%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Chrysothamnus viscidiflorus
M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 2 - - 1 - - - - 3 - 60 8 10 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'98 60 -
Cowania mexicana stansburiana
M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 - - 1 - - - - - 1 - 20 - - 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 100% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'98 20 -
Gutierrezia sarothrae
Y|82 - - - - - - - - - - - 0 0
92 3 - - - - - - - 3 - - 100 3
98 - - - - - - - - - - - 0 0
M 82 - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - 0 - - 0
98 2 - - - - - - - 2 - - 40 7 11 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00% -60%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 100 -
'98 40 -
Juniperus osteosperma
Y|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 4 Ht. Cr.
Mahonia repens
S|82 - - - - - - - - - - - 0 0
92 - - - - - - 1 - 1 - - 33 1
98 1 - - - - - - - 1 - - 20 1
Y|82 - - - - - - - - - - - 0 0
92 28 - - - - - 14 - 42 - - 1400 42
98 15 - - 2 - - - - 17 - - 340 17
M 82 11 - - - - - - - 11 - - 733 4 5 11
92 1 - - - - - 2 - 3 - - 200 7 4 3
98 18 - - 6 - - 1n - 35 - - 700 3 5 35
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +54%
'92 00% 00% 00% -35%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 733 Dec: -
'92 1600 -
'98 1040 -
Pinusedulis
Y|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 - - - 1 - - - - 1 - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'08 20 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Quercus gambdlii
S|82 4 - 1 - - - 9 - - 13 1 - - 933 14
92 7 - - - - - 4 - - 9 3 - - 733 11
98 22 - - 14 - - 10 - - 43 - 3 - 920 46
Y|82 61 - 1 - - - 6 - - 68 - - - 4533 68
92 56 58 4 13 7 - 12 6 -] 108 44 4 -| 10400 156
98 | 179 - - 29 - - 35 - -1 220 - 23 - 4860 243
M 82 59 - - 1 - - 14 23 - 78 19 - - 6466 72 34 97
92 5 - 1 - 10 - - 42 - 58 - - - 3866 94 43 58
98| 172 - 6 28 - - 14 1 -] 155 - 66 - 44201 41 24 221
D|82 - - - 1 - - 1 - 2 1 - - 200 3
92 - 1 2 - 2 5 1 2 8 4 1 - 866 13
98 57 - - 2 1 - 8 - 38 14 1200 60
X|82 - - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 1220 61
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% .59% 00% +26%
'92 34% 06% 02% -31%
'98 00% 01% 27%
Total Plants/Acre (excluding Dead & Seedlings) '82 11199 Dec: 2%
'92 15132 6%
'98 10480 11%
Symphoricarpos oreophilus
M 82 - - - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - - - 0 - - 0
98 - - - 3 - - - - - 3 - - - 60| 20 17 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'08 60 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Tetradymia canescens
S|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - 20 1
Y|82 - - - - - - - - - - - 0 0
92 - - - - - - - - - - - 0 0
98 3 - - - - - - - 3 - - 60 3
M 82 - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - 0 - - 0
98 4 5 - - - - - - 9 - - 180 9 15 9
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 42% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'98 240 -
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Trend Study 30-12-98

Study site name: _PinturaBench . Rangetype: _Mountain Brush .

Compass azimuth: frequency baseline 240 M degrees. (Line2 & 3 322°M, line 4 283°)

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (4 & 98ft), line 2 (56ft), line 3
(39ft), line 4 (65ft).

LOCATION DESCRIPTION

Take the Pintura exit (#31) off Interstate 15 between Cedar City and St. George. Proceed west on the dirt
road for 1.7 miles, at which point you will pass over an intermittent streambed. From the intersection of the
streambed and the road, walk 43 paces at a bearing of 189 degrees true, at which point the O-foot baseline
stake will belocated. The study is marked by green steel "T" fence posts approximately 18 to 24 inchesin

height.
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Map Name: _New Harmony Diagrammatic Sketch

Township _39S , Range _13W , Section _34 UTM_4135955.053 N, 297253.060 E
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DISCUSSION

Trend Study No. 30-12 (50A-12)

The Pintura Bench study is on winter range located on an old 1960's chained and seeded juniper-pinyon area.
Elevation of the study siteis 4,800 feet. Terrain slopes gently (10% to 15%) to the east. It was a known
concentration area for wintering deer, in which some used to migrate from the Zion unit by crossing the 1-15
freeway. A new deer fence was constructed aong the freeway in 1990 and 1991, which now prohibits such
movement. According to Beal (1996), some mixing of the deer herds occurred between the adjacent Zion and
East Pine Valley herd units before the fence was completed, but that no longer occurs. There are places were
deer can till cross I-15 by way of overpasses and funnel fences between New Harmony and St. George.
Pellet group data from 1998 show alow amount of deer use at 12 deer days use/acre. Cattle sign was aso
noted with 2 cow days use/acre.

Soils are moderately shallow and rocky with considerable amounts of bare soil and erosion pavement.
Effective rooting depth (see methods) is estimated at 14 inches. Soil texture is a clay loam with a neutral pH
(7.1). Phosphorus may be limiting to plant development at just 4.6 ppm, when 10 ppm is considered the
minimum for normal plant development. The soil is extremely rocky throughout the profile. Calcium
carbonate deposits occur on the surface of most of the rocks. Rock and pavement are also common on the
surface where they currently provide 37% ground cover. Litter cover isfair and occurs mainly under tree and
shrub canopies. Most of the chaining litter has decomposed with the passage of time. Erosionislight to
moderate, primarily because of gentle terrain.

Density of desirable browse plantsis rather low. The key species are mountain big sagebrush, Utah
serviceberry, and desert ceanothus. Total density for these speciesis currently (*98) only 1,000 plants/acre.
Utilization of sagebrush and desert ceanothus has been light to moderate since 1982, but Utah serviceberry
displayed moderate and heavily use in 1982 and 1992. All plants sampled in 1998 appeared only lightly
utilized. Vigor of these preferred shrubsis good and decadence is currently low. Other shrubs which provide
some additional forage include: Stansbury cliffrose, green ephedra, bitterbrush, shrub live oak and
denderbush eriogonum.

The most numerous shrub is broom snakeweed which increased from 4,532 plants/acre in 1982 to 8,732 by
1992, a48% increase. Age class evauation indicated a dynamic expanding population with a biotic potential
of 36% and young plants accounting for 91% of the population. However, by 1998 the population declined
51% and now has asimilar density to that of 1982 (4,532 to 4,300 plants/acre). Age class analysisindicates a
stable population with 92% of the stand consisting of mature plants.

Treesareincreasing in Size. Data from the point quarter method estimate 41 pinyon and 57 juniper trees/acre
in 1992, the magjority of which are over 4 feet in height. Point quarter data from 1998 estimate 63 singlel eaf
pinyon pine and 51 juniper trees/acre. Average basal diameter is 4 inches for pinyon and 4.5 inches for
juniper. Most trees are now 8 to 10 feet in height.

Perennial grasses and forbs are sparse. Bottlebrush squirreltail, intermediate, and crested wheatgrass are
occasionally present. Cheatgrass brome was very common in 1982, but analysis of photos and notes taken
during the 1992 reading indicate that cheatgrass was not prevalent. Annual grasses and forbs were included
in the 1998 sample. Cheatgrass and foxtail brome currently account for 99% of the grass cover on the site.
These grasses occur in patches and are not particularly widespread. All grasses combined produce only 10%
cover. No utilization of grasses was observed. Perennia forbs are dightly more common than perennia
grasses. Skunk breadroot is the only perennial forb of any significance. It currently provides 85% of the
meager forb cover (4%). Forbs, like grasses, are essentially ungrazed.
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1982 APPARENT TREND ASSESSMENT

Range condition is poor and shows few signs of improvement. Over the long term, a small increase in forage
production from the key species may be redlized, but it is unlikely to be significant in the context of
management. The increase of broom snakeweed and narrowleaf Y erba-santa is much more significant.
Vegetative trend is stable or dightly declining. Soil trend is stable but at alow condition rating.

1992 TREND ASSESSMENT

Thissteisstill in poor condition. The soil trend is down dightly. Even though bare ground declined from
33% to 18% since 1982, basal vegetative cover also declined, while pavement and rock cover combined
doubled. Trend for browse ismixed. The key browse species, mountain big sagebrush and Utah

serviceberry, have declined in numbers since the last reading. Percent decadency of Mountain big sagebrush
has a so increased from zero in 1982, to 67% in 1992. Desert ceanothus has increased in density 31% and has
an age class structure of an expanding population. The increaser, broom snakeweed, has a so increased
significantly since 1982 and has a dynamic reproductive potential. Trend for browse is dightly down.
Herbaceous plants are severely lacking. Quadrat frequency of perennial grasses and forbs has declined since
1982, indicating a downward trend.

TREND ASSESSMENT

s0il - down dightly and in poor condition

browse - down dightly

herbaceous understory - down and in poor condition

1998 TREND ASSESSMENT

Trend for soil appears stable compared to 1992. Percent bare ground declined dlightly but litter cover aso
declined and rock/pavement cover increased dightly. Some localized erosion is still occurring on the site, but
the gentle terrain combined with the protective ground cover limit its effects. Trend for browse is up dightly
for the key species, serviceberry, mountain big sagebrush, and desert ceanothus. Density estimates have
changed dlightly, yet some of the difference may be due to the larger sample used in 1998. Overal however,
vigor is good, utilization lighter, and percent decadence lower. Density of broom snakeweed declined 51%
since 1992, but rabbitbrush increased 88% from 332 to 2,680 plants/acre. Trend for the herbaceous
understory is down and in very poor condition. Quadrat frequency of perennial grassesis just 5%, but sum of
nested frequency is similar to 1992 estimates. Sum of nested frequency of perennial forbs declined 67% and
both of the most abundant forbs, fendler Euphorbia and skunk breadroot, declined significantly in nested

frequency.

TREND ASSESSMENT

soil - stable

browse - up dightly

herbaceous understory - down and in poor condition
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HERBACEOUS TRENDS --
Herd unit 30, Study no: 12

T| Species Nested Quadrat Frequency |Average
y Frequency Cover %
p 192 (98 ‘82 '92 98 (98

e

G| Agropyron cristatum 2 1 .00
G| Agropyron intermedium - 1 - .00
G| Bromus rubens (a) - 92 - - 35 1.45
G| Bromus tectorum (@) -l 306 - - 92 8.21
G| Poa spp. 3 - - 2 - -
G| Sitanion hystrix 9 8 22 7 3 .04
G| Stipa lettermani - - 1 - - -
G| Vulpiaoctoflora (a) - 36 - - 13 .09
Total for Annual Grasses o 434 0 0| 140 9.75
Total for Perennial Grasses 14 13 33 10 5 0.05
Total for Grasses 14| 447 33 10| 145 9.80
F|Astragalus spp. - - - .03
F | Calochortus nuttallii - - - .01
F| Chaenactis douglasii 1 - - 1 - -
F|Cryptantha spp. - - - - - -
F|Descurainia pinnata (a) - 27 - - 12 A3
F|Draba spp. (a) - 82 - - 36 .36
F| Eriogonum cernuum (@) - - - 1 .00
F|Euphorbia fendleri 16 * 16 11 1 .00
F|Giliaspp. () - - - 1 .00
F|Lepidium spp. (a) - - - 3 .01
F|Mdilotus officinalis 3 - 10 2 - -
F|Microsteris gracilis (a) - 1 - - 1 .00
F | Pediomelium mephiticum 23 *8 - 18 5 3.52
F| Penstemon spp. 6 2 1 3 1 .03
Total for Annual Forbs of 121 0 0 54 0.52
Total for Perennial Forbs 49 16 27 35 10 3.60
Total for Forbs 491 137 27 35 64 4.13

* Indicates significant difference at % = 0.10 (annuals excluded)
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BROWSE TRENDS --
Herd unit 30, Study no: 12

T| Species Strip | Average

y Frequency | Cover %

p ‘98 ‘98

e

B|Amelanchier utahensis 1.48

B| Arctostaphylos patula 2 .63
B|Artemisiatridentata vaseyana 13 154

B| Ceanothus greggii 25 2.25

B| Chrysothamnus viscidiflorus 48 6.94

B| Cowaniamexicana 1 .56

stansburiana

B|Ephedraviridis 1.66

B| Eriodictyon angustifolium 0 -

B| Eriogonum microthecum 44 2.36
B|Gutierrezia sarothrae 52 2.57

B|Juniperus osteosperma 1 1.00

B|Pinus monophylla 7 3.13

B|Prunus fasciculata 0 -
B|Purshiatridentata 0 -

B|Quercus turbinedlla 8 2.82

B|Rhus trilobata trilobata 6 151

B|Y ucca baccata 1 -

Total for Browse 217 28.52
CANOPY COVER --

Herd unit 30, Study no: 12

Species Percent Cover

(98

Juniperus osteosperma .60

Pinus monophylla 4
BASIC COVER --
Herd unit 30, Study no: 12

Cover Type Nested Average Cover %

Frequency
(98 '82 '92 '98

Vegetation 346 2501 1.00] 39.40
Rock 277 2.75] 11.25] 15.23
Pavement 327 11.75] 22.25| 21.93
Litter 381 49.75| 47.25| 39.86
Cryptogams 21 0 0 .09
Bare Ground 250 33.25] 18.25| 15.88
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SOIL ANALYSISDATA --
Herd Unit 30, Study # 12, Study Name: Pintura Bench

Effective Temp °F pH | %sand %silt %clay | %0M PPM P PPM K dS/m
rooting depth (inches) (depth)
14.0 494 7.1 42.0 29.4 28.6 35 4.6 76.8 6
(17.8)
Stoniness Index
Pintura Bench, Study # 30 - 12
<1
o
0 11-20
©
% 21-3.0
Jo]
[a]
c 31-40
%. 41-5.0
[a]
>5.1
(‘) 2‘0 4‘-0 60 80 100
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 30, Study no: 12
Type Quadrat
Frequency
‘08
Rabbit 18
Deer 19
BROWSE CHARACTERISTICS --
Herd unit 30, Study no: 12
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 Ht. Cr.
Amelanchier utahensis
S|82 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 2 - - - - - - - - 2 - - 40 2
Y|82 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 2 - - - - - - - - 2 - - 40 2
M 82 - 2 2 - - - - - - 4 - - 266 28 30 4
92 - 1 - 1 - - - - 2 - - 133] 69 45 2
98 5 - - - - - - - - 2 3 - 100] 64 61 5
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 50% 50% 00% -50%
'92 50% 50% 00% + 5%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 266 Dec: -
'92 133 -
'98 140 -
Arctostaphylos patula

238




AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota

GIR Per Acre |(inches)

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

M 82 - - - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - - - 0 - - 0
98 2 - - - - - - - - 2 - - - 40| 33 61 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'82 00% 00% 00%

'92 00% 00% 00%

'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: -
'92 0 -
'98 40 -

Artemisia tridentata vaseyana

S|82 8 - - - - - - - - 8 - - - 533 8
92 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 0 0

Y|82 - 1 - - - - - - - 1 - - - 66 1
92 - 1 - - - - - - - 1 - - - 66 1
98 - - - - - - - - - - - - - 0 0

M 82 2 - - - - - - - - 2 - - - 133] 32 26 2
92 - - - - - - - - - - - - - 0 - - 0
98 9 1 1 1 1 - - - - 13 - - - 260 22 32 13

D|82 - - - - - - - - - - - - - 0 0
92 - 2 - - - - - - - 2 - - - 133 2
98 2 - - - - - - - - 2 - - - 40 2

X|82 - - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - - 40 2

% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change

'82 33% 00% 00% + 0%
'92 100% 00% 00% +34%
'98 13% 07% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 199 Dec: 0%
'92 199 67%
'08 300 13%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 3 Ht. Cr.
Ceanothus greggii
S|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 1 - - 2 - - 3 - 6 - 120 6
Y|82 2 - - - - - - - 2 - 133 2
92 - - - 1 1 - - - 2 - 133 2
98 2 - - 1 - - - - 3 - 60 3
M 82 7 - - - - - - - 7 - 466] 25 31 7
92 - 3 2 - 4 - - - 9 - 600 32 44 9
98 5 9 5 2 2 - - - 23 - 460 28 47 23
D|82 - - - - - - - - - - 0 0
92 - - 1 1 - - - - 2 - 133 2
98 1 - - 1 - - - - 1 - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +31%
'92 62% 23% 00% -35%
'98 39% 18% 04%
Total Plants/Acre (excluding Dead & Seedlings) '82 599 Dec: 0%
'92 866 15%
'98 560 7%
Chrysothamnus viscidiflorus
S|82 - - - - - - - - - - 0 0
92 12 - - - - - - - 12 - 800 12
98 7 - - - - - - - 7 - 140 7
Y|82 - - - - - - - - - - 0 0
92 4 - - - - - - - 4 - 266 4
98 13 - - - - - - - 13 - 260 13
M 82 - - - - - - - - - - 0 - - 0
92 - - - 1 - - - - 1 - 66 9 5 1
98 96 - - 4 - - - -] 100 - 2000 17 28 100
D|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 20 1 - - - - - - 14 - 420 21
X]82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 - - - - - - - - - - 360 18
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00% +88%
'98 74% 00% 05%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec 0%
'92 332 0%
'08 2680 16%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Cowania mexicana stansburiana
M 82 - - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - 1 - 20| 56 39 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 100% 00% 100%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'98 20 -
Ephedraviridis
Y|82 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 3 - - - - - - - 3 - - - 60 3
M 82 - - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - - 0 - - 0
98 3 - 1 - - - - - 4 - - - 80| 31 34 4
D|82 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 1 - - - - - - - 1 - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 0 Dec: 0%
'92 0 0%
'98 160 13%
Eriodictyon angustifolium
S|82 13 - - - - - - - 13 - - - 866 13
92 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 0 0
Y|82 10 - - - - - - - 10 - - - 666 10
92 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 0 0
M 82 14 - - - - - - - 14 - - - 933 20 17 14
92 - - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - - - 0 - - 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 1599 Dec: -
'92 0 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 Ht. Cr.
Eriogonum microthecum
S|82 - - - - - - - - - - 0 0
92 9 - - - - - - - 9 - 600 9
98 1 - - - - - 1 - 2 - 40 2
Y|82 1 - - - - - - - 1 - 66 1
92 5 1 - - - - - - 6 - 400 6
98 17 - 1 - - 1 - 19 - 380 19
M 82 4 - - - - - - - 4 - 266 12 14 4
92 3 2 - - 1 - - 1 7 - 466 10 10 7
98 93 - 2 - 2 -1 117 - 2340 17 27 117
D|82 - - - - - - - - - - 0 0
92 - 2 - 1 - 1 - - 4 - 266 4
98 4 - - 1 - - - - 2 - 100 5
X|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +71%
'92 35% 12% 00% +60%
'98 00% 00% 02%
Total Plants/Acre (excluding Dead & Seedlings) 332 Dec: 0%
1132 23%
2820 4%
Gutierrezia sarothrae
S|82 3 - - - - - - - 3 - 200 3
92 73 - - - - - - - 73 - 4866 73
98 5 - - - - - - - 5 - 100 5
Y|82 26 - - - - - - - 26 - 1733 26
92 | 119 - - - - - - -1 119 - 7933 119
98 16 - - 1 - - 1 - 18 - 360 18
M 82 41 - - - - - - - 41 - 2733 11 11 41
92 11 - - - - - - - 11 - 733 9 9 11
98 | 195 - - - 1 - 1 -1 197 - 3940 8 10 197
D|82 1 - - - - - - - 1 - 66 1
92 1 - - - - - - - 1 - 66 1
98 - - - - - - - - - - 0 0
X]82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 - - - - - - - - - - 80 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +48%
'92 00% 00% 00% -51%
'98 .46% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) 4532 Dec: 1%
8732 1%
4300 0%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 3 4 5 6 7 9 1 2 3 Ht. Cr.
Juniperus osteosperma
M 82 1 - - - - - - 1 - - 66| 67 74 1
92 1 - - - - - - 1 - - 66 118 100 1
98 - - 1 - - - - 1 - - 20 - - 1
X|82 - - - - - - - - - - 0 0
92 - - - - - - - - - 0 0
98 - - - - - - - - - - 20 1
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% + 0%
'92 00% 00% 00% -70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 66 Dec: -
'92 66 -
'98 20 -
Pinus monophylla
Y|82 2 - - - - - - 2 - - 133 2
92 - - - - - - - 1 - - 66 1
98 3 - - - - - - 3 - - 60 3
M 82 1 - - - - - - 1 - - 66| 67 47 1
92 2 - - - - - - 2 - - 133] 82 68 2
98 3 - - - - 1 - 4 - - 80 - - 4
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% + 0%
'92 33% 00% 00% -30%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 199 Dec: -
'92 199 -
'98 140 -
Prunus fasciculata
M 82 - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - 0| 43 69 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'08 0 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 8 9 1 2 3 4 Ht. Cr.
Purshia tridentata
M 82 - - - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - - - 0 - - 0
98 - - - - - - - - - - - - - of 26 42 0
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'98 0 -
Quercusturbinella
S|82 - - - - - - - - - - - - - 0 0
92 3 - - 1 - - - - - 4 - - - 266 4
98 1 - - - - - - - - 1 - - - 20 1
Y|82 1 - - - - - - - - 1 - - - 66 1
92 1 - - - 2 - 1 - - 4 - - - 266 4
98 1 - - 1 - - - - - 2 - - - 40 2
M 82 2 - - - - - - - - 2 - - - 133 37 26 2
92 1 - - - 1 - - - - 2 - - - 133 31 23 2
98 15 - - - 3 - - - - 18 - - - 360 46 60 18
D|82 - - - - - - - - - - - - - 0 0
92 - 1 - - - - - - - 1 - - - 66 1
98 3 - - - - - - - - 3 - - - 60 3
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +57%
'92 57% 00% 00% -1%
'98 13% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 199 Dec: 0%
'92 465 14%
'98 460 13%
Rhus trilobata trilobata
Y|82 - - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - - 0 0
98 - - - 1 - - 1 - - 2 - - - 40 2
M 82 - 1 - - - - - - - 1 - - - 66| 47 41 1
92 - 1 - - - - - - - 1 - - - 66| 50 51 1
98 8 - - 1 - - - - - 9 - - - 180 49 93 9
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 100% 00% 00% + 0%
'92 100% 00% 00% +70%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 66 Dec: -
'92 66 -
'08 220 -
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 Ht. Cr.
Y ucca baccata
M 82 - - - - - - - - - - - 0 - - 0
92 - - - - - - - - - - - 0 - - 0
98 2 - - - - - - - 2 - - 40| 33 42 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: -
'92 0 -
'98 40 -
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Trend Study 30-13-98

Study site name: _Black Ridge . Range type: _Chained, Reseeded P-J .

Compass azimuth: frequency baseline 2 M degrees.

Footmark (first frame placement) 5 feet. Frequency belt placement; line 1 (15 & 84ft), line 2 (34ft), line 3
(59ft), line 4 (71ft).

LOCATION DESCRIPTION

Traveling south on Freeway 1-15 from Cedar City, take the Black Ridge exit (exit #36). Go west for a short
distance to afrontage road. Turn north on the frontage road and then take the first left turn heading west.
Travel approximately 2.0 miles on this road, disregarding minor turnoffs. At this point, you will come to an
intersection at the power lines. Take the road to the right. Proceed on this road for another 0.7 miles, at
which point there will be another intersection. Turn right at the intersection and travel 2.1 miles, then stop.
On the left side of the road is a large rock outcrop. On the right side of the road is awitness post. The O-foot
baseline stake is located 63 paces at a bearing of 126 degrees magnetic from the witness post. The study is
marked by green steel "T" fence posts approximately 18 to 24 inchesin height. The O-foot baseline stake is
marked with a browse tag number 7003.
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Map Name: _New Harmony Diagrammatic Sketch

Township_39S , Range_13W , Section_2 UTM _4143873.291 N, 298732.700 E
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DISCUSSION

Trend Study No. 30-13 (50A-13)

The Black Ridge big game range trend study is located on a chained and seeded pinyon-juniper site dightly
north of the Great Basin-Colorado River divide on Black Ridge. Elevation is approximately 5,200 feet, with a
8-10% dope and a north to northeast aspect. Thisareais critical winter range for deer, but currently receives
little use because of low deer populationsin the area. Cattle were observed in the area during the 1992
reading. About 40 cattle utilize this chaining between June 1st and September 30th on alternating years.

Pellet group data taken on the site in 1998 estimate 21 deer days use/acre. No sign of cattle was encountered
within the vicinity of the transect.

Soils are igneous in origin, dark-colored, shallow in places and very rocky. Surface temperatures would

likely be high during the summer, especially on the south and west aspects. The soil is actualy quite deep
once you get past the rocks. Effective rooting depth (see methods) is estimated at 24 inches. Soil textureisa
clay loam with a moderately acid pH (6.0). Phosphorus may be limiting to plant growth at just 4.2 ppm, when
10 ppm is considered to be the minimum for normal plant development. Thereis noticeable erosion as
evidenced by the presence of active gullies and fairly extensive areas of rock and erosion pavement. Erosion
appears to be controlled since the chaining treatment. Protective ground cover is abundant leaving little bare
soil exposed.

During the 1982 reading, browse was not as abundant on the site. Mountain big sagebrush and Utah
serviceberry were the most common at 599 and 333 plants/acre respectively. Mountain big sagebrush
increased 94% by 1992 to 10,199 plants/acre. Seedlings were abundant with a biotic potential of 35% and
young plants accounted for 61% of the population. The much larger sample used in 1998 estimated 6,080
plants/acre. The change in density would come mostly from the young age class which declined from 6,266
to 1,940 plants/acre. Density of mature plants remained comparable. Seedlings are still abundant, but many
will likely not survive. Sagebrush on the site appears to by a hybrid between black sagebrush (Artemisia
nova) and mountain big sagebrush (A. tridentata vaseyana). 1n 1992, both black and mountain big sagebrush
were classified. These species have since been combined into mountain big sagebrush. It showslight to
moderate use, good vigor, and low decadence.

Serviceberry has increased from 333 to 1,140 plants/acre between 1982 and 1998. Mature shrubs now
average nearly 4 feet in height. Utilization islight to moderate. Another preferred species, antelope
bitterbrush, also occursin limited numbers. It shows moderate use. Small populations of Gambel and shrub-
live oak also inhabit the site. The increaser, broom snakeweed, appeared in the density plots for the first time
in 1992. Density was estimated at 2,066 plants/acre with an equal number of seedlings. By 1998, the number
of broom snakeweed increased to 3,240 plants/acre. The population is now mostly mature.

Juniper and pinyon trees are abundant. Point quarter data from 1992 estimated 238 juniper and 12 pinyon
trees/acre. Over half of these were between 4 and 8 feet in height. Density strip data estimates similar tree
densities between 1992 and 1998. Most of the mature junipersin 1998 were in the 8 to 12 foot tall range,
with an overhead canopy cover estimated at 5%.

Seeded and native grasses are well established on the site. Crested whesatgrass dominates with lesser amounts
of mutton bluegrass and prairie junegrass. Forbs are diverse, although not particularly numerous. Fourteen
species of forbs were inventoried on the site during the 1992 reading. Y ellow sweetclover was the only

seeded forb encountered. The most abundant native perennials encountered in 1992 included showy
goldeneye and sulfur eriogonum. Twelve additional annual and perennial forbs were encountered during the
1998 reading. Photos and quadrat frequency data from the 1982 reading suggest that grasses were less
numerous but larger and more robust than those of 1992. Quadrat frequency of grasses increased significantly
in 1992, but the grasses are smaller. Photos also suggest that juniper has increased significantly in size since
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the first reading. Since this area only receives light cattle use, these changesin grass frequency and
production are likely the result of drought combined with increased competition from shrubs and trees. Rain
gauge data taken by the BLM (Laney 1996) indicate a normal average of almost 18 inches of precipitation
annually. Total annual precipitation measured only 6.4 inchesin 1984. From 1983 to 1992, annual
precipitation was below average five of the nine years. Precipitation falling in the spring (March through
May) is critical for cool season herbaceous species. The Black Ridge site receives on average, 6.36 inches of
precipitation or 35% of the total annual precipitation during this period. The spring periods of 1984, 1985,
and 1989 were particularly dry, averaging only 38% of normal. Spring precipitation was on average 81% of
normal in 1986, 1990, and 1991. Spring precipitation was above normal in 1992.

1982 APPARENT TREND ASSESSMENT

Soil trend is likely lowly improving as the site becomes progressively more densely vegetated. Thereis soil
movement and active gully formation, but this appears to be stabilizing. Vegetative trend is more difficult to
gauge. Thethree key browse species appear to be expanding, but may be inhibited somewhat by the more
rapid expansion and growth of crested wheatgrass and Utah juniper. The abundance of broom snakeweed
should also be closely monitored.

1992 TREND ASSESSMENT

Soil trend is dightly down. Basal vegetative cover dropped 44% since 1982, while bare ground increased
dightly. Litter cover also declined from 57% to 44%, likely due to the decreasein grass litter buildup. The
browse trend has improved with increased densities of mountain big sagebrush. However, the density of
broom snakeweed a so increased and has an age class structure indicating an expanding population. The
herbaceous trend is difficult to determine by looking solely at the data. Quadrat frequency of both grasses
and forbs have increased. However, by looking at the photosiit is apparent that grasses have declined in size
and vigor likely due to drought. If thistrend continuesit will result in a shrub and tree dominated system.
Trend for herbaceous understory is therefore, dightly down.

TREND ASSESSMENT

soil - dightly down

browse - up

herbaceous understory - down dightly

1998 TREND ASSESSMENT

Trend for soil is stable since 1992. Percent bare ground declined dightly but litter cover is aso reduced.
Rock and pavement cover increased from 41% to 52%. However, soil erosion appears to be under control.
Trend for the key browse species, mountain big sagebrush and serviceberry, appear stable. Density of
sagebrush has declined due to areduction in young plants which were very abundant in 1992. Density of
mature plants has remained similar between readings. There are still ample seedlings and young to maintain
the population. Utilization is mostly light and vigor good. Percent decadence has increased, but it is till
relatively low at 11%. Density of serviceberry has increased, athough much of the change would be due to
the much larger sample used in 1998 now giving more accurate estimates for shrubs. Utilization islight,
vigor good, and young plants account for 33% of the population. Broom snakeweed has increased 36% since
1992, but the current population is mostly mature. Juniper density is similar to 1992 estimates, while trees
have greatly increased in size. Currently, overhead canopy cover averages 5%. Trend for the herbaceous
understory is mixed. Sum of nested frequency of perennial grasses has remained steady, even though
frequency of perennial forbs has increased. Overdl, trend is considered stable.
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TREND ASSESSMENT

0il - stable

browse - stable

herbaceous understory - stable

HERBACEOUS TRENDS --

Herd unit 30, Study no: 13

T| Species Nested Quadrat Frequency |Average
y Frequency Cover %
p 192 (98 ‘82 '92 98 (98

e

G| Agropyron cristatum 249| *192 59 91 71 5.53
G| Agropyron intermedium 3 3 - 2 1 .03
G| Bromus tectorum (@) -l 113 - - 40 1.32
G| Elymus junceus 10 *3 1 7 1 .03
G|Koderiacristata 26| *63 - 13 26 2.53
G| Poafendleriana 47 58 6 21 22 214
G| Poa secunda - 4 - - .06
G| Sitanion hystrix 32| *17 8 16 33
G| Stipa columbiana - - 1 - - -
G| Vulpiaoctoflora (a) - 11 - - 5 .05
Total for Annual Grasses 0| 124 0 0 45 1.37
Total for Perennial Grasses 367 340 75| 1501 132 10.67
Total for Grasses 367| 464 75| 150 177 12.05
F|Agoseris glauca -l *18 - - 10 a2
F|Antennariarosea 3 - - 1 - -
F|Arabis spp. 2 4 - 1 3 .01
F|Artemesiabiennis 1 - - 1 - -
F|Aster spp. 2 5 - 1 3 .04
F|Astragalus spp. - 7 - - 3 .09
F | Balsamorhiza hookeri 2 - - 1 - -
F|Castillgjalinaresefolia - - 5 - - -
F | Calochortus nuttallii -l *20 1 - 10 .05
F|Cirsium calcareum 4| *17 - 2 10 49
F|Collinsia parviflora (a) 431 *17 - 20 11 .05
F|Crepis occidentalis 1 - 1 1 - -
F|Draba spp. (a) - 30 - - 15 A5
F| Epilobium paniculatum (@) - 29 - - 12 .06
F|Erigeron pumilus 2| *34 - 1 15 24
F| Eriogonum umbellatum 15| *40 - 8 17 .65
F|Lithospermum spp. - 4 - - 1 .03
F|Lomatium spp. - *7 - - .02
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T| Species Nested Quadrat Frequency |Average
y Frequency Cover %
p 192 (98 ‘82 '92 98 (98

e

F|Lupinus argenteus -l *12 - - 5 19
F|Mdilotus officinalis 28] *60 4 11 24 1.88
F|Microsteris gracilis (a) - 13 - - 8 .04
F| Papaver spp. - - 2 - - -
F|Phlox longifolia - 6 - - .01
F|Polygonum douglasii (a) - 14 - - .03
F|Ranunculus spp. (8) - 54 - - 20 22
F|Spheral cea grossulariaefolia - - 3 - - -
F| Tragopogon dubius 1 - - 1 - -
F|Unknown forb-annual (a) - 80 - - 38 .56
F|Viguieramultiflora 35 *5 - 18 .18
F|Zigadenus paniculatus - 3 - - .01
Total for Annual Forbs 431 183 0 20 91 0.90
Total for Perennial Forbs 96| 296 16 471 132 4.27
Total for Forbs 139 479 16 67| 223 5.17

* Indicates significant difference at % = 0.10 (annuals excluded)

BROWSE TRENDS --

Herd unit 30, Study no: 13

T| Species Strip | Average
y Frequency | Cover %
p ‘08 ‘08

e

B|Amelanchier utahensis 5 1.08
B| Artemisiatridentata vaseyana 89 14.92
B| Chrysothamnus parryi howardi 1 -
B|Gutierrezia sarothrae 41 1.74
B|Juniperus osteosperma 14 3.59
B|Opuntia spp. -
B|Purshiatridentata 15
B| Quercus gambelii 141
B|Quercus turbinedlla .38
Total for Browse 157 23.30
CANOPY COVER --

Herd unit 30, Study no: 13

Species Percent Cover

(98
Juniperus osteosperma 5
Pinus monophylla .60
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BASIC COVER --

Herd unit 30, Study no: 13

Cover Type Nested Average Cover %
Frequency
(98 '82 '92 '98

Vegetation 334 12.00] 6.75| 36.18
Rock 328 17.25| 34.50| 40.43
Pavement 238 5.25] 6.00] 11.23
Litter 383 57.00] 44.00| 39.61
Cryptogams 37 1.50 75 32
Bare Ground 202 7.00 8.75 6.98

SOIL ANALYSISDATA --
Herd Unit 30, Study # 13, Study Name: Black Ridge

Effective Temp °F pH | %sand %silt %clay | %0M PPM P PPM K dS/m
rooting depth (inches) (depth)
24.2 44.8 6.0 32.0 334 34.6 21 4.2 76.8 5
(17.7)

Stoniness Index

Black Ridge, Study #30 - 13

<1
n
8 1.1-20
©
£ 2130
Jo]
[a]
c 3.1-40
-%_ 41-5.0
[}
[a]
>5.1
[
0 20 60 80
Percent Frequency
PELLET GROUP FREQUENCY --
Herd unit 30, Study no: 13
Type Quadrat
Frequency
‘08
Rabbit 12
Elk 1
Deer 17

100
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BROWSE CHARACTERISTICS --
Herd unit 30, Study no: 13

AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 5 6 7 9 1 2 3 4 Ht. Cr.
Amelanchier utahensis
Y|82 - - - - - - - - - - - - 0 0
92 2 - - - - - - - 2 - - - 133 2
98 1 - - 18 - - - - 19 - - - 380 19
M 82 4 1 - - - - - - 1 - - 333 11 18 5
92 - - - - - - - - - - - - 0 - - 0
98 37 1 - - - - - - 38 - - - 760 41 45 38
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 20% 00% 00% -60%
'92 00% 00% 00% +88%
'98 02% 00% 00%
Total Plants/Acre (excluding Dead & Seedlings) ‘82 333 Dec: -
'92 133 -
'98 1140 -
Artemisia tridentata vaseyana
S|82 - - - - - - - - - - - - 0 0
92 69 - - 7 - - 6 - 82 - - - 5466 82
98 77 - - 4 - - - -] 118 - - - 2360 118
Y|82 2 - - - - - - - 2 - - - 133 2
92 88 3 - 1 - - 2 - 94 - - - 6266 94
98 93 1 - 3 - - - - 96 - 1 - 1940 97
M 82 7 - - - - - - - 7 - - - 466 14 25 7
92 4 7 - 6 - - - - 57 - - - 3800 14 18 57
98| 137 31 - 3 3 - - -1 167 - 7 - 3480 19 31 174
D|82 - - - - - - - - - - - - 0 0
92 1 - - - 1 - - - 1 - 1 - 133 2
98 28 2 - 3 - - - - 21 - - 12 660 33
X|82 - - - - - - - - - - - - 0 0
92 - - - - - - - - - - - - 0 0
98 - - - - - - - - - - - - 200 10
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00% +94%
'92 07% 00% .65% -40%
'98 12% 00% 07%
Total Plants/Acre (excluding Dead & Seedlings) '82 599 Dec: 0%
'92 10199 1%
'08 6080 11%
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AlY |Form Class (No. of Plants) Vigor Class Plants |Average Tota
GIR Per Acre |(inches)
E 1 2 3 4 6 7 9 1 2 3 Ht. Cr.
Chrysothamnus parryi howardi
D|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 2 - - - - - - - - - 40 2
% Plants Showing Moderate Use  Heavy Use Poor Vigor %Change
'82 00% 00% 00%
'92 00% 00% 00%
'98 00% 00% 100%
Total Plants/Acre (excluding Dead & Seedlings) '82 0 Dec: 0%
'92 0 0%
'98 40 100%
Gutierrezia sarothrae
S|82 - - - - - - - - - - 0 0
92 41 - - - - - - 41 - - 2733 41
98 - - - - - - - - - - 0 0
Y|82 - - - - - - - - - - 0 0
92 6 - - - - - - 6 - - 400 6
98 23 - - 2 - - - 25 - - 500 25
M 82 - - - - - - - - - - 0 - 0
92 19 - - 6 - - - 25 - - 1666 9 25
98 | 133 - - - - - -] 133 - - 2660 6 133
D|82 - - - - - - - - - - 0 0
92 - - - - - - - - - - 0 0
98 4 - - - - - - 3 - - 80 4
X|82 - - - - - - - - - - 0 0
