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1.0 INTRODUCTION
1.1 GENERAL: At the request of Valley Camp of Utah, Inc.(Valley Camp), a
geotechnical investigation was initiated on September 13, 1983 at the Belina
Mine located in Carbon County near Helper, Utah. The purpose of this
investigation was to evaluate the stability of cut slopes in the mine
facilities area and on the 1.4 mile long haul road leading to the mine from
Eccles Canyon.

1.2 SCOPE OF WORK: The geotechnical investigation consisted of a drilling
and sampling program, field reconnaissance and mapping, laboratory testing,
and computer assisted slope stability analyses. This report presents the
data obtained during the course of the investigation, as well as conclusions
and recommendations fOl~ulated from that data base and other information
furnished by Valley Camp.
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2.0 FIELD INVESTIGATION
2.1 GENERAL: The field investig~tion was directed toward evaluating the
stability of cut slopes s·teeper than 2 horizontal:l vertical. At the mine
facilities site, three major cut areas were investigated: the backslope
above the upper coal stratum portals; the backslope above the
office/changehouse; and, the cut slope near the coal loadout chute. Numer­
ous cut slopes on the haul road were also examined and/or mapped which were
steeper than 2H:IV.

2.2 BACKSLOPE DRILLING PROGRAM: Soil and rock samples were required to
evaluate the stability of the backslope above the upper portals and the
office/changehouse. To obtain these samples, four exploratory borings were
drilled to depths ranging from 49 feet to 61 feet below existing grade at
location shown on the Geotechnical Investigation Site Plan (Figure 1).

Drilling was performed using a CME-750 drill machine mounted on an all­
terrain vehicle and equipped with 6.0 inch diameter continuous flight
hollowstem auger and NX-size coring tools. Disturbed samples of soil and
soft rock were obtained for laboratory testing and logging purposes using a
Standard Penetration Test (SPT) sampler, which is driven into sailor soft
rock by a 140 pound hammer with a free-fall of 18 inches. The number of
blows required to drive the sampler one foot (known as the "N-Value") is a
measure of the relative density of cohesionless soils and the consistency of
cohesive materials. Relatively undisturbe~ soil and soft rock samples fo~

laboratory testing were extracted using a 3-inch o.d. Dames and Moore
sampler with inner-liner brass rings, which serve to protect the samples
during shipment to the laboratory.

The ho110wstem auger was used as casing for NX coring tools. A 10 foot long
double tube core barrel with a split inner barrel and carbide or diamond
bits was utilized to obtain rock samples for logging and laboratory testing.
Water was used as a drilling medium. Excessive water loss into pervious rock
strata. was ~xperienced at all boring locations. Additives such as
bentonite, cellulose, nut shell and DE-7 polymer did not significantly
reduce the water loss. Only in borings in the vicinity of a 12,000 gallon
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water storage tank, automatically resupplied by pumped water J could suffi­
cient quantities of siphoned water be obtained to allow continuous coring
operations.

Soil and soft rock samples were immediately sealed in plastic bags, placed
in airtight containers J and stored in special foam-padded aluminum boxes.
Rock samples were placed in standard cardboard core boxes; samples selected
for laboratory testing were wrapped in plastic, sealed, wrapped in paper,
and stored in a padded box.

All borings were thoroughly backfilled with soil after groundwater readings
were taken. In the spri ng, Va11 ey Camp personnel shoul d check the bore
holes and refill them "if necessary.

2.3 FILL PAD BORING: At the request of Valley Camp an exploratory boring
was drilled on the existing earth fill pad to obtain soil samples for later
testing, which will determine the suitability of the fill for reclamation
purposes. Valley Camp provided burlap bags with plastic inner bags for
sample collection at· 2.5-foot intervals. Samples were identified for
location and depth. It is our understanding that sample shipment and
subsequent laboratory testing will be performed under the direction of
Valley Camp. The location of this boring is shown in Figure 1. It was
backfilled in the same manner as the four backslope borings.

2.4 BORING LOGS: Boring logs were prepared for the four backslope explor­
atory borings, and are included in the report as boring nos. 1 through 4
(Figures 2 through S). The fill pad boring was logged and is contained
herein as boring no. 5 (Figure 6). Locations and top ground elevations of
the borings were dete~rmined by Valley Camp personnel and are referenced to
Belina Mine survey data. points.

The boring logs include: the depths and elevations of major changes in soil
and rock stratigraphic units; classification and description of natural
soils in accordance with the Unified Soil Classification System; locations
of disturbed, undistur'bed, and cored soil and(or) rock..samples; core sample

--- .,,= 31/103 3
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data, including the percentage of total core recovered and the percentage of
core greater than 4 inches in /length (rock quality designation, RQD);
pertinent drilling information; and, groundwater data.

2.5 COMPOSITE LOGS OF CUT SLOPES: Two cut slopes in the mine facilities
area exposed subsurface stratigraphic rock units and the orientation of
fractures within those rock units. These cut slopes were logged in the same
manner as an exploratory boring would be logged. The depths were estimated
and fracture orientations were inferred from the same stratigraphic unit at
several locations in the cut slope.

The composite log for the cut slope behi~d the office/changehouse building
is included in this report as "B-6" (Figure 7), and the log of the cut slope
near the coal loadout chute is included as MB-7" (Figure 8).

2.6 DETAIL LINE MAPS: Two detail line maps or detailed mappings of frac­
ture orientations along a measured straight line were made in the cut slope
near the ioadout chute. The purpose of this mapping was to determine the
orientation of primary and secondary joint sets and the nature of any
infil1ings. These detail line maps are shown in Figures 9 and 10. The
locations mapped are identified on the Geotechnical"Investigation Site Plan
(Figure 1), as "01" and "02".

Fracture orientations were determined using a hand-held Brunton compass.

2.7 GENERAL RECONNAISSANCE OF MINE FACILITIES AREA: Cut slopes in the mine
facilities area were visually examined for evidence of tension cracks
related to past and(or) potential slope movements, erosion or ravelling
problems, and abnormal vegetation growth above the cut 'slopes that may
indicate slope creep. The results of this reconnaissance are included in
site descriptions contained in Section 3.0 of this report, Geology and Site
Conditions.

2.8 RECONNAISSANCE OF CUT SLOPES ON THE HAUL ROAD: Detailed descriptions
of cut slopes on the haul road were prepared in the field. They are
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presented in this report as Figures 11 through 13, which are organized as an
odometer mileage log that begins at the beginning of the road in Eccles
Canyon. Specific references to these cut slope descriptions are contained
in other parts of this report.

Joint and other fractur'e orientations were measured by Brunton compass, and
in most cases, the strikes and dips recorded are actually averages of
readings taken on four or more different rock surfaces.

31/103 5
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3.0 GEOLOGY AND SITE CONDITIONS
3.1 GEOLOGY OF THE AREA: It is not'the purpose of this report to present
detailed geologic data of the Belina Mine Complex. However, the following
brief overview of the regional geology does provide data pertinent to the
geotechnical investigation of the Selina Mine cut slopes.

The Belina Mine lies within the Wasatch Plateau Coal Field, in an area in
which all of the coal mined lies within 400 feet of the base of the
Blackhawk Formation of Upper Cretaceous geologic age. Other than several
coal strata, the lithology is predominately composed of yellow and gray
sandstones and siltstones with some interbedded shales.

Structurally the mine lies between two northward striking, vertical dis­
placement faults, on the upthrown block of a horst-like geologic feature.
The nearer of the two faults passes less than one-half mile to the west,
which may have determined the gentle southwestward dip of stratigraphic rock
units at and near the Belina Mine. According to Valley Camp personnel and
the observations made for this investigation, the magnitude of the dip is
about 4°. Undoubtediy, other less significant faulting has occurred that
affects site-specific geology. The approximate location of a possible
strike-slip fault passing through the area is indicated in Figure 1 of this
report. Mining personnel have indicated that at least one fault with minor
vertical displacement has been encountered underground.

Two coal strata are mined at Belina and outcrops of each stratum are located
on the enclosed site plan (Figure 1). Separate sets of portals penetrate
the two strata.

A generalized backslope lithologic section is presented in this report as
Figure 14, which represents data obtained from the four backslope borings.

3.2 BACKS LOPE ABOVE THE UPPER PORTALS: Boring nos. 1 and 2 were drilled in
an area in w~ich some slide activity has been experienced. The boring logs
indicate that 13.5 to 26.5 feet of colluvium and talus overlie competent
bedrock strata, predominately composed of gray siltstones that exhibit

31/103
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various degrees of differential weathering. Permeability of the bedrock
strata is quite high up to the depths penetrated by the borings. However s

20 hours after drilling s a static groundwater level was measured at 12.5
feet below existing grade at the location of boring no. 1. This boring
could not be continuously cored because of excessive water loss into the
fonnations at many different depths. Therefore s it is believed that the
water level reading is the result of a zone of seepage water, noted on the
log at 12.5 feet, filling a hole that was finally sealed with a layer of
drilling mud. The sealing occurred after the hollowstem auger was pulled
(i.e., rotated up and down to clear the augers) from the bottom of the hole.
It does not appear that the backslope above the upper portals has a static
phreatic surface within the depths penetrated by boring nos. 1 and 2.

Several tension cracks s approximately'one inch wide and 3 to 5 feet long,
were observed in an area about 50 feet southwest of boring no. 1. A water
seep was trickling from the slope, before drilling began, about 10 to 15
feet below boring no. 1. Evidence of some slope erosion from. this seep
could be seen. In the vicinity of boring no. 2 there is a distinct lack of
tree growth and evidence of recent slide activity, including some erosional
scour. No tension cracks or water seeps were noted. -An overview of the
area suggests that a fault may pass through the natural drainageway in the
vicinity of boring no. 2. This conjecture is based only on surface charac­
teristics, the unusual thickness of colluvium and talus in boring no. 2, and
conversations with Valley Camp mining personnel. The -exploration borings­
were not deep enough to confirm the fault presence. Vertical displacement
of the fault should not be significant, based upon visual observation of the
upper coal stratum outcrop.

In general, the backsl()pe above the upper portals appears to be in a nearly
natural condition. The slide area seems to be more the result of natural
weathering processes ona daylighting fault zone than a condition caused by
mining activities.

Sections A-A' and 8-8' (Figures 15 and 16) present simplified geologic cross
sections through borin~, nos. 1 and 2, respectively. _The sections also show

r­-
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sample locations and types t as well as the existing slope configurations
above and below the bori~gs.

3.3 BACKSLOPE ABOVE THE OFFICE/CHANGEHOUSE: Boring logs 3 and 4 indicate

that about 11 feet of colluvium and(or) talus overlie predominately gray
siltstones t shales, and sandstones. The bedrock strata are quite pervious,
and in some instances a ten foot core run required about 1000 gallons of
water to complete. In most cases, core runs were made with water loss of 75

to 100%.

Tension cracks, erosional scour, or seepage zones were not observed in the
vicinity of boring nos. 3 and 4. Surface vegetation was lush, and numerous

large trees indicated no evidence of slope creep. Except for the steep cut
slope behind the office/changehouse, the 6ackslope appears to be virtually

natural.

The composite log of the cut slope behind the office/changehouse (Figure 7)
shows a section of competent bedrock units. The strike of the slope is

approximately parallel to the regional dip direction (to the southwest at

4°±), which is a favorable cut slope orientation. The same cut slope

continues to the northeast, and at a point above the waste water treatment
plant some potential for ravelling of the upper coal stratum may exist which

could precipitate a minor, shallow slide of overlying colluvium. Some
ravelling of the coal stratum aoove the office/changehouse may also occur. -

Section C-C' (Figure 17) presents the generalized geologic section of this

slope.

3.4 CUT SLOPE NEAR THE COAL LOADOUT CHUTE: The log of this nearly vertical
cut slope is referred to herein as "B-7" (Figure 8). Detail line maps
(Figures 9 and 10) present further data on fracture orientations. The
sandstone exposed in this cut is massive and extremely competent. The
overlying coal, however, has been cut quite steeply for about a 3-foot

thickness. The coal ravels from this portion of the section even in a light

wind. The gentler slope above the coal appears to be nearly natural to the

F.........
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elevation of the existing tree line, although some evidence of erosional
scour can be observed.

3.5 CUT SLOPES ON THE HAUL ROAD: The haul road from Eccles Canyon travers­
es the east side of the ridge on which the Selina Mine is located. The
regional bedding plane dip direction to the southwest presents a favorable
orientation for the haul road cuts. Neither cut slopes perpendicular to the
dip direction nor cut slopes parallel to the dip directions, have downdip
bedding planes daylighting into the slope faces.

Primary and secondary ~ioint sets are prominent in many of the cut slope
faces and dips of the joints are generally quite steep, steeper than the
inclination of the cut slopes. The steep dip in itself often precludes the
possibility of plane shear failure because unfavorable joint planes do not
daylight in the slope face.

The primary joint set generally strikes north-south (±100) and has an
average dip of about 80° -to the east. The secondary joint set generally
strikes east-west (±100) and has an average dip of 75° to the north.

The descriptions of cut slopes contained in this report (Figures 11 through
13) indicate only four relatively minor areas in which regular maintenance
or remedial measures may be required to stabilize cut slopes. These areas
will be further discussed in sections 5.0 arid 6.0 of this-report.

t=.

E
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Table 2 contains the results of these Atterberg limits tests.

Test results are shown in tabulated form in Table 3. The modulus of elas­
ticity is included, which is a function of the stress-strain curve, depen­
dent on the sample stress history, moisture content, density and other
factors. These data are also used in slope stability analyses.

4.3 UNCONFINED COMPRESSION TESTS: Nine' specimens of soil and rock were
tested in unconfined compression to determine the shear strength parameter.
c (unit cohesion). of those materials when ~ (angle of friction) is assumed
to be O. This is a quick, relatively inexpensive test method for obtaining
values of c•

4.0 LABORATORY TESTING
A laboratory testing program was ,'establ ished to detennine the engineering
properties of soil masses and jointed and intact rock masses. Test results
were utilized to properly classify material types and to provide strength
parameters for use in slope stability analyses.

10

4.1 MOISTURE AND DENSITY DETERMINATION: Moisture and density determina­
tions were performed on thirteen specimens. These data, found in Table It

provide information relative to the degree of saturation t compressibility
characteristics, and the mass weight of various stratigraphic soil and rock
units. These data are required for slope stability analysis.

4.2 ATTERBERG LIMITS TEST DATA: To properly classify soils in accordance
with the Unified Soil Classification System, the liquid and plastic limits
(two of the Atterberg limits) of seven representative soil samples were
determined. These data also provide indications of the susceptibility of
the soils to volume changes with changes in moisture content. Some refer­
ences (e.g. NAVFAC, DM-7. Department of the Navy, 1972) also correlate these
data with the angle of internal friction. ~, of a soil, and with certain
consolidation characteristics.
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4.4 TRIAXIAL COMPRESSION TESTS: Three samples were subjected to lateral
confining pressures before an axial load was applied. These triaxial tests
(unconsolidated, undrained) require.a high degree of specimen homogeneity
before the data points may be combined to provide accurate values for both ~

and c. In this case, the samples did not prove to be sufficiently homoge­
neous to provide such data, although ranges may be established for ~ and c.

These test data are also found in Table 3.

4.5 DIRECT SHEAR TESTS: Three multi-stage direct shear tests were per­
formed on jointed rock specimens to evaluate the shear strength parameters ~

and c of the rock joints. In a rock slope stability analysis, these data
provide parameters for a probable failure surface that would primarily.
follow existing joint patterns.

Test data are shown in Table 4, and more detailed direct'shear test results
are contained in Figures 18 through 20 of this report.

F.-
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5.0 SLOPE STABILITY ANALYSIS
5.1 GENERAL: Recognized potential.ffiodes of slope instability consist of
plane shear, wedge, ci~cular, and toppling failures. Such failures are
dependent upon many factors including the slope configuration, geologic
discontinuities, and physical characteristics of the stratigraphic units.

Laboratory data and (or) stratigraphic information from exploratory borings,
field reconnaissance, and field mapping were utilized to establish computer
models or stereographic projections by which the stability of various cut
slopes could be evaluated.

A computer program based on a limiting equiJibrium analysis method (STABL,
Siegel, 1977) was used to evaluate the two major Belina Mine slopes: the
backslope above the upper portals, and the backslope above the
office/changehouse. Stereographic projection techniques were used to
evaluate the cut slope near the coal loadout chute and the major cuts along
the haul road.

For the computer analysis the most important consideration is the selection
of correct soil and rock shear strength parameters for each stratigraphic
unit. For the backslopes, the worst-case unconfined compression test result
of 8.5 psi was utilized for the colluvium/talus. A significant ~ angle was
estimated to be 18° from NAVFAC, DM-7. This ~ value was used to calculate
the value of c from the unconfined compressive strength test results. Fo~

the weathered siltstones, direct shear test results on jointed rock, along
with unconfined compression tests of intact rock, were utilized to estimate
the shear strength. Since rock joints were noticeably absent in the rock
cores extracted in-the drilling program, it was assumed that a potential
failure surface would have to pass through some intact· rock. Therefore, c
was estimated to be a midrange value of 34.7 psi and 0 was estimated to 'be
38°. Groundwater and earthquake factors were not assumed to be significant
factors in the analyses. Moist unit weights were used for both soil and
rock.

31/103
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5.2 ANALYSIS OF BACKSLOPE ABOVE UPPER PORTALS: The computer-generated
geologic models of the A-AI and B-B I sections are included in this report as
Figures 21 and 22. The most critical failure paths passed through the
colluvium and(or) talus interface with the underlying bedrock surface. For
section A-AI, the cOl~responding factor of safety against slope instability
was 1.4. For section B-B ' the factor of safety was 1.15 at the steepest
portion of the slope, just below boring no. 2. Failure surfaces extending
into bedrock materials had very high factors of safety, in excess of 2.5.

5.3 ANALYSIS OF BACKSLOPE ABOVE THE OFFICEjCHANGEHOUSE: Figure 23 presents
the computer-generated geologic model of the C-C 1 section. As in the
analysis for the adjacent backslope described above, the most critical
failure path passed through the colluvium and{or) talus interface with the
bedrock. The lowest factor of safety obtained was 1.9.

5.4 ANALYSIS OF THE CUT SLOPE NEAR THE COAL LOADOUT CHUTE: Stereographic
projections are long recognized methods of presenting kinematic tests for
various modes of slope instability. Using the cut slope log "B-7" "and
detail line data,stereographic projections were prepared for potential
shear plane, wedge and toppling failures (Figures 24 through 26). The
massive sandstone in this cut is extremely competent and joint orientations
generally appear to be favorable. Only that portion of the cut slope
striking S25°W shows a slight potential for failure in a toppling mode.
However, the adjacent portion of the cut confines this ~otential toppling
section, causing the entire slope to be safe.

5".~ ANALYSIS OF THE HAUL ROAD CUT SLOPES: The potential failure
described between odo~~ter mileage readings 0.14 to 0.17 on Figure 11
not pass the kinematic test for stability because the slope face
steeper than the 65 0 d~ip of the secondary joint set. Relatively
quantities of rock are found above the daylighting joint set.

The colluvium/talus described between odometer mileage readings 0.69 to 0.72
on Figure 12 indicates that the colluvium/talus is cut in the steepest
portion of the slopE~ to an angle of about 65°~ The thickness of this

;...-
-" 31/103 13



stratum is. not known, but a stable slope configuration should be flatter, as
evidenced by the results of the Belina Mine Complex backslope analysis.

The potential _failure surface described at the 0.86 odometer reading on
Figure 12 is located on a "nose", or peninsula-like rock feature. This type
of rock mass is the most susceptible to natural weathering processes, and it
is likely that the potential failure surface is a naturally occuring phenom­
enon than' a result of "blast damage." In any case, the potential failure
surface does not pass the kinematic test for stability.
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reading 0.92 on Figure 12, highly fractured rock may be cut to a
is slightly steeper than long-term stability would dictate.

laboratory data available to substantiate this possibility.
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6.0 CONCLUSIONS AND RECm1MENDATIONS
6.1 GENERAL CONCLUSIONS: Slope stabil i ty ana lyses have i ndi cated that the
cut slopes in the are'a of mine facilities are, in general, stable. The
steeper portion of the backslope above the upper portals, represented by
section 8-8 1

, is thl: only backslope that does not meet the required 1.3
minimum factor of safety established by the State of Utah for cut slopes
steeper than 2 horizontal to 1 vertical. It should be reiterated that this
so-called'"unstable" condition may not be related to mining operations and
may rather be associated with natural geologic discontinuities.

The vertical 3-foot hi9h section of coal above the massive sandstone exposed
in the cut slope by the coal loadout chute' is too steep, and will probably
ravel or weather to an angle of about 34°.

For the 'most part, the haul road cuts were found to be stable. Four haul
road cut slopes described in section 5.5 appear to be too' steep for long­
term stability, althou9h the cut slope at the 0.86 odometer reading may have
had the potential failure surface develop long before the haul road was
constructed.

6.2 . GENERAL RECOMMENDJ~TIONS

6.2.1 BACKS LOPE ABOVE THE UPPER PORTALS: In the vicinity of boring no. 2
(section 8-8') the steep portion of the slope should be excavated to a
flatter configuration,. perhaps 23°, which is the slope angle of the more

stable section A-A'.

Pp~itive surface drainage must be directed away from the slope face, and the
slope should be smoothed and revegetated. Seepage water should be con­
trolled, possibly by gr'avel-lined diversion ditches.

In lieu of the above-me~ntioned remedial actions, seasonal maintenance of
slope or slide debris should be anticipated.

6.2.2 BACKSLOPE ABOVE THE OFFICE/CHANGEHOUSE: Some ravelling
from the coal and siltstone strata, and maintenance_ provisions

anticipated.

may occur
should be

31/103 15



6.2.3 CUT SLOPE NEAR THE COAL LOADOUT CHUTE: The coal stratum above the
massive sandstone should be flattened to a slope angle of about 34°. The
gentler slope above the coal should be smoothed and revegetated to more
properly control surface water runoff. A diversion ditch on the trail above
the slope may further reduce the runoff erosion potential.

6.2.4 HAUL ROAD CUT SLOPES: Major cut slope failures on the haul road are
not likely. More probably, natural weathering processes will remedy most of
the stability problems over a period of years, during which time seasonal
maintenance should be anticipated. However, flattening of the slopes
identified in section 5.5 should alleviate much of the scheduled road
maintenance. In any case, the identified slopes should be carefully
observed with monthly regularity, and more often during the spring thaw
period.
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Table 1
,

Moisture and Density Determinations

Boring Depth Sample Moisture Wet Density Dry Density
No. (ft. ) No. (% of dry wt) (PCF) (PCF)

1 5.0-6.5 1-1* 18.7 146.6 123.5
1 11. 5-11. 8 1-3* 10.5 136.9 123.9
1 16.0-16.5 CORE 5.7 152.9 144.7
2 4.0-4.5 2-1 17.6 125.0 106.3
2 9.5-10.0 2-2 20.0 130.3 108.6
2 14.3-14.5 2-3 14.5 130.1 113.6
2 . 29.0-29.5 2-6 5.4 139.6 132.4
3 5.0-5.5 3-1 12.3 126.4 112.6
3 17.0-17.5 3-4 16.1 133.2 114.7
3 21. 7-22.3 CORE 7.6 152.8 . 142.0
3 25.0-25.5 CORE 10.6 156.6 141.6
3 30.5-30.9 CORE 8.2 147.5 136.3

- -

4 9.5-10.0 4-2 15.4 132.6 114.9

*Represents disturbed samples, and wet/dry density results.may not be
accurate.

209/71/1
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Table 2

. Atterberg Limits Test Data

Group
Boring Depth Sample Li qui d Plastic Plasticity* Class;-
.. No. (ft. ) No. Limit (~) Limit (~) Index (~) fication--

I 5.0-6.5 1-1 38 27 11 ML
2 4.0-4.5 2-1 28 19 9 CL
2 9.5-10.0 2-:2 35 19 16 CL
2 14.3-14.5 2-:3 35 20 15 CL
3 5.0-5.5 3-1 36 18 18 CL
3 17 .0-17.5 3-:3 31 19 12 CL

4 9.5-10.0 4-:2 29 18 11 CL

t=
t=
t: *Liquid Limit - Plastic L'imit = Plasticity Index

209/71/2
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Table 3

Unconfined Compression Tests

Boring Depth Density Compressive Young's
No. (ft. ) Lithology (pcf) Strength (psi) Modulus (psi)

1 16.0-16.5 SILTSTONE 152.9 68* 7.3 x 103

2 4.. 0-4.5 SANDY CLAY 125.0 8.5
2 9.5-10.0 SILTY CLAY 130.3 .48 1.3 x 103

2 29.0-29.5 SILTSTONE 139.6 120 5.2 x 103

3 5.0-5.5 SILTY CLAY 126.4 42 2.2 x 103

3 17.0-17.5 SHALE 133.2 901 1.5 x 103

3 21.7-22.3 SHALE 152.8 4282 2.3 x 104

3 25.0-25.5 SHALE 156.6 . 1303 2.2 x' 103

3 30.5-30.9 SHALE 147.5 61 1.1 x 103

3 59.6-60.0 COAL 76.8 1,540 1.3 x 105

4 9.5-10.0 SANDY CLAY 132.6 37 8.1 x 102

4 57.0-57.5 SMJDSTONE 159.2 20,640

*Failure across healed fracture
1Confining pressure of 20 psi (triaxial test - uu)
2Confining pressure of 50 psi (triaxial test - uu)
3Confining pressure of 80 psi (~riaxial test - uu)

209/71/3
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Table 4

Direct Shear Test Results*

Friction Unit
Boring Depth Type of Angle, 0 Cohesion

No. (ft. ) Lithology Joint (degrees) c (ps i)

3 49.7-50.2 SILTSTONE 70 0 OPEN 25.6 0 28.3,
4 20.5-21. 0 SHALE 00 OPEN 22.3 0 30.7,
4 37.5-38.0 SILTSTONE 77 0 OPEN 38.0 0 15.5,

*Shear strength parameters for each sample were determined by multi-stage
tests, us in,9 fi ve different normal stresses.
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@12.3'

Borino No. 1

after 20 hours.

94% Recovery
(diamond bit;
bentonite an~ D7-E
polymer)

Hole cased to 13.5'
with hollowstem auge!.

(on slope above
ventilation fan)

94% RQD
~ (10 pieces)

23
-1N=70
47. d-..- Groun water

35
f--

38

NX
core
Run
Itl

SPT
1-3

DbM
1-2

Iso~~"IBIOW'1 Rim a , k •

I
L

0

ocat~on -
N: 7,226.26
W: 10,102.57

PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County

Upper Portal Backslope

Slondo,d Penet,otion Test

Ouc'iption of 1040 Ie rials

Silty and sandy clay: dark gray,
yellowish brown, and brown; up to
25% fine sand; moist; low to medium
plasticity; hard to very hard. Last
2-3" saturated from groundwater
perched on sandstone stringer from
12.5 to 12.7'. (Weathered rock)

Shale and Siltstone: silty and
sandy clay; gray mottled with
brownish-yellow; up to 25% fine
sand; partings every 8"+; soft rock.

\"\.---- 0. --;

As above but mottled with dark
grayish-brown and wet.

BORING LOG

Depth Group
o Symbol

- CL Silty Clay: dark brown; 15-20% fine
- sand; very wet; medium plasticity;
~ medium stiff. Some organics.

1. 5 _r---{" (Topsoil zone)
-=1CL "\

j Sil~y Clay: dark yellowish-brown;
: 20% fine sand; wet to very wet;

- medium plasticity; medium stiff.
3.5

-CL
-----:

5.5 ::r---+------------------l ~_ SPT 4
-:CL- Silty Clay: dark brownish-gray and 1-1 TN=ll
:~H & dark gray; wet; medium to high

-= ML plasticity; stiff. Some thin 0/8")
7.5 - coal se~s,and zones of sandy silt.

::::;---+------~--------------;
-=tH Siltv Clay: dark gray and gray;
- moist; high plasticity; very stiff.

9.5
-CL-:----

--
:­

13.5=j---+------------------;---t---;-----------i----
:

-=-------..:
:--
1
:

20 :

...:

9138.1

9136.1

9134.1

9132.1

9130.1 '

9126.1

Eleyotion

B0 r i n ~ hi. tho d: 6 - I n. l: ant in u ou ~ I II 0 hI" u 0 I ,

9119.6

Undislurbed Soil Sampler: ~oin.o.d. 0&101 sampler ,40-1b.Homme,130oin.Fa" \Z.in.OA.SPliloba,rtl Sampler Shill 1 of 3

w-Moislu,e Conten', ".1 OoOrr Oensily, pl:f P,nel,ation Resi,'onl:" No810ws plr loot Dale: 9-13-83

f- 9139.6

f0­
r.:

t:
f--

E=-

c-eo.to.
r,-'
f.:',.

L0­
r -

t:

r- -

F
I_

t

/.­
r-

f
r-:
r-' •

E,..
'-

501 Figure 2



PROJECT
Valley Camp of Utah,·Inc.
Belina Mine, Carbon County

S Ion d 0 r d PIn I I r 0 I Ion T •• I Bo rin; PI o. 1

BORING LOG

.(@ ~~~~ Mining Group

eo r In q M. tho d' 6-1 n ~ on II n u eu I fli q Ii lou q. r

Upper Portal Backslope I
t------------:-----J..--------.,.---

001.: 9-13-83 I

Undi,turbed Soil Sompler: 3-in.o.d. D,!.\M lompl.r

"'Moislure Conlen" "1.1 O,Ory Oensily, p~f

14 O-Ib. Hommer I 30-in. FOI'-!2-in.o.d. Splil-borra I Sompler Sh. e t

Penetrolion Rlslstonce: N'Ble,"" plr fool

2 of 3 I

00 lin 3" N=lOO+

E

£: Ie Y 0 I i on o.e pI h Group
1)lIcrlplion of Mol.riol.

~ 9119.6 20 Symbol

9113.3 20.3_ f\.As before (shale and siltstone)--'- Badly ~eathered sandstones- and-
~

shal~: bro~ and bro~ish yel16~;

very soft rock.-
..:

r

-
--

-:
~
~
:

..:

:
-:

-:
--
:

9107.6 32 -
9107.1 32.5 : Zone of broken sandstone.

-- CL- Shale and siltstone: silty clay; 1-- ML gray and dark gray; moist; low to-- medium plasticity; soft rock.--
-=

IsomPle BloW1
No.

NX
Core
Run
112 ....

D&M 1-4 72

in 3'-
-

SPT 1-5

Remarks

56% Recovery
(carbide bit;
bentonite and D7-E; I
lost circulation at .
21.5")

0% RQD

I
Added cellulose,
nut shell and more I

bentonite to I
drilling water:
began drilling wi
tricone bit at 23.91
lost circulation;
continued drilling
with hollowstem I
auger; tried tricon&
bit again at 29.0 '
and lost circulatio~

immediately. I

­.
-:
:

9102.6 37 _.+-~-+-..,......._.=_:,---....,...---------~
9102.1 37.5 -:::r-__I-P_o_s _s ,J._·b_l_e_s_a_n_d_s_t_o_n_e ---'.

- ML ~s tone: sandy silt; dark· brown
=. and grayish brown; dry; slight _

plasticity; moderately soft ~ock.

-=:
9099.6 40 -_ I

L..-_..:-----L---.J --J---.L..---=------ t

601
Figure 2a



140-'b.Hamm.,1 30-ln.FolI !2-in.o.d.Solil-borraI Sompler Shill 3 of 3

. PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County

Borlno No. 1

001.: 9-13-83

Upper Portal Backslope

Stanllord P.n.trotion Tall

Panelrolion Resillonct: NoBlo", par fool

Boring M.thod: 6·11\. eonlinuoUI fllO'hl GUO_ r

BORING LOG

.. -Moislur. Conllnl, .~ 10. Ory Oensily. pef

Undislurbed Soil Sompler: 3-in.o.d. Dalrlsampl.r

~.

~
f:~.
1-'

E
t:::
f-
~
t~t
t::
E
~..
l-

F("

e
F

Ft···
t···

~....
FG

~t£..

~

F(



.<@~~~N Min!ing Group
PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County

BORING LOG
Upper Portal Backslope

Borino M.thod: 6-ill. conllnl/oul tllllhl OUll' r 5 ton d o· r d P • n • I r a I ion T. s I Borinll No. 2

Undislurbed Soil Samplu: 3-in.c.d. 01110( .ompl..

w' Moislure Contenl. 'Y.I Do Dry De nsily. pct

140-lb.Hammerl 30-in.FolI IZ-in.a.d. S~lil-borrel Sompl.r Shill

Pen.'rClion Rellslanc.: NoBlowl 1'" fool Dol.:

1 of 3 I
9-14-83

IR'morks

No groundwater
38 hours after
drilling.

Location -
N: 7,561.28
W: 10,196.59
(Active slide area)

(33% recovered)

-

I
~

13
19

5---
~
10

-

Sampl. Blo....s
Ne.

D&M
2-1

D&M
~-2

C'•• cription of Ma Ie, iall

Silty Clay: very dark brown; 15-20%
fine sand; moist; medium plasticity;
medium stiff.

Silty Clay: gray and dark gray
becoming dark brownish gray; some
pieces of weathered sandstone; medium
and high plasticity; very stiff to
hard.- -

Weathered sandstone

CL

CL&
CH

Group
Symbol

--
:
----

-:
--

...:---
-=-:

-=

6

o
Deplh

--.----
~

2. 5:r-_----t------------------~
- CL Sandy Clay: dark yellowish brown;

-- some pieces of weathered.sandstone
3.5 _-r----t'"(~" diameter).

-: CL Sandy Clay: brownish yellow mottled
: with brownish gray; 20-25% fine sand;

pieces of weathered sandstone;
medium plasticity; soft to medium
stiff.

-
11..7]-~--+-_._--------------f::
12

9226.6

9227.6

9224.1

9218.8

9218.1

EI.~ alion

-9230.1

c
E
j.-

CL&
CH

As before but more zones of
weathered sandstone.

5
D&M ,.--
2-3 6

"10

Weathered sandstone pieces.
9214.1 16 --+--+------------------1

:
9213.1 17 _-;.......:._-+-__, ---1

-

9210.1

601

CL,
-: CR,

&SM

-=20 --

Silty and sandy clay: brownish
yellow; wet; 5-35% fine sand; low
(sandy clay) & high (silty clay)
plast,icity; stiff. Zones of badly
weathered sandstone (SM).

Figure 3

SP!
2-4



Undisturbtd Soil Sompler: 3-in.c.d. DaM somol.r 140.,b.Hammer! 30-in.Fall 12-in.O.cl.Sllllloborrel SOlllpl., She.' 2 of 3

w·Molstura Conltnl. %1 O-Ory Density, pcf Penetrallon Resislance: N-Slawl per fool Date: 9-14-83

Oeseription of Male,ial.

As before (silty and sandy clay with
badly weathered sandstone)

Borinv No. 2

Remark.Somple Blain
No.

PROJECT
Valley Camp of Utah, Inc .
Belina Mine, Carbon County

Upper Portal Backslope

Standard Penetrotion ie.t

Oeplh . G,oup

20 Symbol

- CL,

. _CR,
: &SM
-

-
-

BORING LOG

.~~~= 1'v1ining Group

Borlll; Method: 6-11\. conlinuous fllVhl ,uve r

El,Yalion

~210.1

f
~ .

E
~--

F

-
Siltstone or sandstone: moderately
hard rock; possible talus (no samples).

1
24 ---
~

25.5-"1----+------------------+---t-~
:iCL, ~s before with thin seams of siltstone SFT ~

265--iCH,SM 2-5 -.!.Q..
• - I\. --so in 511

-=- ,~eathe~ed si_tstone:. sandy silt; N=60+
:' Eray; moist; 15-20% fine sand; soft
~ 0 ooderately hard rock.

9203.6

9206.1

9204.6
1=,-
~..

Fr
1
L

,,­
i

9197.6

9194.6

9191.1

601

...: .

: D&M ~
2-6 ~-: 40---- --

-
...: -

32.5-
: As above but moderately hard to hard -
1 rock (harder than above)

-: I-

:
-= I--

35.5-
- SM& Badly weathered siltstone & sandstone:

-: .-
ML brownish yellow and yellowish gray;

: wet; very soft rock •
...:
: SPT

39 .
f-

- 2-7 18 ~-64- I---- - 46--- -39 - Siltstone or sandstone: moderately-- hard rock (no recoverv).-
Figure 3a



.@ ~~~~~ ~J1ining Group
PROJECT

Valley Camp of Utah, Inc.
Belina MIne, Carbon County

BORING LOG
Upper Portal Backslope

Borln9 M. fho d: 6-1n. continuoul fllQht au Q' r Standard P.n.tration T.st BorinQ No. 2

140-lb.Homm.rl 3D-ln. Fall !2-in.o.d. Spill-barf" Sampler SII •• t 3 of 3Undislurbed Soil Sampler: ~-in.o.ll. OeM lo",pl.,

.... Moislure Content, 'Y.I 0- Dry D.."ily, pcf P.netrotion R.sllfonc.: "'-SloWI p,' fool 001.: 9-14-83

R.markl

-

-

-

Sampl. BIOWII
No.

-

SPT 2-9 50 lin 2"
1N-50+

-

SPT2-10 100 in 3.5"
N=100+

Hollowstem auger
used as casing at I
44.0 f

; tried to hold
water head with
bentonite and
cellulose to see

D&M h.2""-"·S<~""'I~"":0"-:Oo:-i if coring was
-... c..=c II

,n possible; lost
head of water witit
30 seconds.

sandy silt;
moderately

Figure 3b

End of Boring

Description of MOllrlol1

Weathered siltstone:
gray; moist; soft to
hard rock•

Weathered siltstone: as above but
mottled with yellowish brown and
yellowish gray; somewhat harder.

Depth Group
40 Symbol

- As bei:ore.
40.5_:r---t-------------------1

"­----
...:..
:
--

---
~--

..:..
-
--

-=:
48 -

---.:
---:-
--
~-----:
:-

54.3 -

-=:
---
--
~
--

I

-=----

9175.8

9182.1

E ley 0' jon
__ 9190.1

9189.6

. 601
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140-lb.Hammer\ 30-in.Fali \2-in.O.d.SPlit-bcrrel Sampler ShutUndisturb ed S oi I Sampl e r: 3·in. a.d. DaM lampler

Pen.lrallon ReslllaAee: NaSlew. per foot 9-15-83
1 0 f 3

BorlnO No. 3

Date:

Remarkl

See following page
for core data

No groundwater datal
hole plugged at 18'
24 hours after
drilling.

N=42

Hollowstem auger
set as casing at
18.5 1

N=30

Location -
N: 7,786.38
W: 9,745.67
(on slope above
changehouse)

~.

7
tr
~

19

8
~

#­
19

...

-

D&M
3-4

Isomp,e Biewl
No.

25-
~23 in 2"

- 1--4---1-----------1
NX ~
Core
Runfl

Upper Portal Backslope

PROJECT
Valley Camp of Utah, Inc.
Belina Mine, Carbon County

Standard Pe"etrotlo" Telt

Ouerlptlon of Noterial.

Silty Clay: dark brown to brown;
15 to 20% fine sand; moist; lo~ to
medium plasticity; organics upper
12".

Silty/sandy clay w~th sandstone:
grayish brown; zones of hard
weathered sand compose'~ 20% of ~

stratum; ~et; medium and high D&M 21
plasticity; up to 30% fine sand 3-1 ~
in zones of sandy clay; very stiff t~__~_2~5~
to hard.

Weathered siltstone: gray; moist;
moderately soft rock.

Silty Clay: brownish yellow; wet;
low to medium plasticity; stiff.
Zones of clays tone ~ 3-4 II thick;
hard.

CL

CL&
CH
w/
SM

CL

Group
Symbol

------
"""':

i

o
Oe plh

---
~-
-

-:
----

3.5

-

'
18 §-..,J-+.----i----------------------;

: CL, Badly weathered siltstone&sandstone:
- SM sandy clay matrix with pieces of
~ &ML moderately soft rock; brownish-- yellow and brownish gray.
~ SPT

10.5::r--_-f- -i3- 2
---
:

12 --+---1-------------------;------
::

-=---= SPT
15 5- ":1-3'"1-_--=--~-----~-~-:--=--~:----:-~--:-::----p

_ CL- Weathered shale: brownish yellow
-= CH becoming gray at 17.5 1

; moist;
: medium to high plasticity; very soft

-: to soft rock.
---:--
~

20 :

BORING LOG

BoriftO Method: 6-ln. eonl/nlloul fltOht alloe r

.. -Moisture Content, .,.10' Dry .. Density. pcf

9121.3

9118.8

9125.8

9113.8

9117.3

9109.3

Elevation

f-'3129.3

~
t.to.

r
L

r
f
t

r.-.
t··..

f
£

f
t··

t-:"...

~
~

t
f
E.­r
~~
~.
~

F
~
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PROJECT

I.<@ ~~~N 1V1ining Group Valley Camp of Utah, Inc.
Belina Mine, Carbon County

BORING l.O G Upper Portal Backslope I
Bo,l"g M I tho d: 6·ln. conlj"uou. fllghl GUOlr SIcndard Pln.lrotlo" 7 I • I Boring NG. 3

Undislu,bed Soil Samplu: '!l-in.o.d.. Daw sO"'l'lu 140-,b.HommerI30-ln.FoIIIZ-in.0.d.SPlil.borrel Sompltr Shill 2 of 3 I.
.-Moislur. Conl.nl, ~.I 0- O,y Oe,nsily, pcf PI n .Irolion R •• lllonc.: HaSlow. pi' f 00 I Doll: 9-15-83

E~laJlj~~ '2lcf'h
G,oup

l)aacriplion of Mot.rioll Sompll Blow. Rlmorka ISymbol No.
>- CL-CH As t>erore9108.8 20.5- 97% Recovery- Weathered shale: gray and brownish Cont 12% RQD (l pi-ece). -

1- yellow; some interbedded sandstone NX ~ (Carbide bit;--- strata :::- 1-2" thick; partings at Core "unlimited tl water
-= 2-3"; soft rock. Joints: 20.5', Run I- supply by siphon-
: mode~rately smooth. open, 100 dip; "11 from 12,000 gal. I- 21.7-22.3' , closed 900 dip; 23.1- potable water- -

23.2' moderately smooth; 300 dip. storage tank; water
9105.3 24 - /Sandstone: brownish yellow; did not recirculate!- -- modE~rately hard rock. Joints: 24.2--
9104.4 24.9- 24.4' moderately rough, open, 800

-:: ,~:; 24.6-24.7' moderately smooth, I- 45&600 ; 24.7'24.9', open, moderately i
9103.5 25.8- I

- ooth, 900 dip. -- i\weathered shale, gray and brown1sh NX 52% Recovery-- yellow; moist; soft rock. Core lSi. RQD (l piece) I-= Run
,..

- Badly weathered sandstone & shale: 12-9101.3 28 brownish yellow and gray; partings -
f- 1\ every ~ to 2". Joints: 26.0' , -open,

I - rough, 750 dip.-- --- Lost sample: very soft rock. I-
9099.3 30 -

,- Weathered shale. s1Its~one~sanas~one:

: gray and brownish yellow; soft rock

-: partings ~_3" .. h'X "- 78% Recovery
\

:: Core 14% RQD (2 pieces)

-= Run
i/3 -- I:

9096.3 33 - I-

- Sandstone: brownish yellow; hard;- thin-bedded (1.5-3") • I9095.3 34 -
~- \:

-= Weathered shaJ.e and s1ltstone: gray '- ,- and brownish yellow; soft rock;-- partings ~ to 2". Joints: 39.2' , NX--: clos.ed, 90°. Corel- 87% Recovery
:

~~
0% -.RQD I-=

NX

~
CorEl- 80% Recovery I- Run 23% RQD (2 pieces)
15

i -
9089.8 39.-;. As'below I-

501 Figure 4a



3 of 3

9-15-83

Bo,ln9 No. 3

00 It;

R.marks

100% Recovery
46% RQD (8 pieces)

As before

-

-

Cant
NX I­
Core
Run
IJU'

IsamPII BlowsI
No.

INX
I-

82% Recovery
soft, Core 0% RQD

lRun I-

17
~

~

Upper Portal Backslope

PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County

Standard P.nll,otion TI.'

gray and brownish
Joints: 40.7 &

200 dip. Partings

Plnll,olion RIlllloncl: N-Blows per fool

14 O-lb.HommlfI ~O·in. Fall \2.111.0",,- Spill-born I Sampler Sh leI

Oucriplion of "'0 Ie riols

Weathered shale:
yellow; soft rock.
41.3', open) rough,
every 2 to 12".

Very soft weathered shale

Coal: thin bedded, moderately
Partings every 1 to 3"; highly
fractured from 55.5' to 56.5'.

Siltstone: gray and brownish yellow;
moist; moderately hard rock. Joints:
48.5', open, rough, 00 ; 49.5-49.8 1

,

, 3 pieces, rough, 700; 50.0' ,open,
mocerately smooth, 20°. Partings
every 2 to 7".

Group
Symbol

.
. -

.

~
-

40

.
-

52 --4----+------------------h~-----
~

-:---=:.--
-l..-

/:-
~--

--: m
: Core

-: Run
45.5_1---+----------------.....,#6

]
.J
...j
.'------
---=-
::

51

Oeplh

Bo,in9 Mllhod: &.;11. contlnuou. If/llht oUIII'

BORING LOG

"'Moislure Conlenl, % 10- O,y Oenilly. pel

£I.v olion

9083.8

9077 .3

9078.3

Undislurbed S 0; I Sample,: 3-ln.0.11 DaM lompl.r

f-9089.3

r.~.

F
f¥­r
~.'
t~

f
~..g

~
E

:l-

E.-- 9068.3
-:

61 :

1:::
'-
~... 601 Figure 4b
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PROJECT

.(@ ~t7~ Milling Group Valley Camp of Utah, Inc.
Belina Mine, Carbon County

BORING LOG
Upper Portal Backslope

Borino M.'hocl: 6-lrl. continuous fliOh t o u 9' r Stondard Penelrolio,. T • s t Borin; No.4

Undisturbed Soil Sompler: 3-in.o.d. DaM .aMplor 140-lb.Hcmmerl 30-in. Foil IZ-in.o.cl. Split-barrel Sampler Shllt 1 of 3

w' Moislu, e Conlent. '-.1 o· Ory [)ensily. pcf Penetration Reslslonce: NoSlows per , 0 0 t 00 I e: 9-16-8:

Eltvot,on Oe plh Group
Description of MOllrio'. Somple Blow. Remark.

I- 9176.1 0 Symbol No.

: CL Fill: silty and sandy clays; dark---gray and dark grayish brown; medium Location --: stiff. ~ N: 8,031.57
9174.6 1.5 - W: 9,605.70-

..::. CL Sandy Clay: dark brown to brown; ..- 25-30% fine sand; moist; low (on jeep trail easl..:
- plasticity; stiff. of potable water

-: .. tank)-:- I--
9171 .6 4.5 -

~ SM Sandstone cobble: top 6" badly
- weathered. SPT~- .4-1 N=50+

..::. 45

9169.6 6.5 :
CL S~lty Cl.ay: orown~sh ye.u.ow; 1 j-1.Uh-

-= fine sand; wet; medium plasticity; I- No ground"ater
- stiff. 24 hrs. after

9168.1 8 - V Silty Sand: brownish yellow; 40-45% drilling-- SM nonplastic fines; moist; dense -- (badly weathered sandstone cobble).9167.1 9 -
- ......

eL, S~lty/ sandy clay, sandy S~.Lt! and-
~

MI., silty sand: hard soil colluvium
D&M ...1.L

&SM with pieces of rock. ~9165.6 10.5 _ 4-2
- ML '" 50 in 2"

- Weathered siltstone cobble: brownis- soft rock.9164.6 11.5 : gr,ay; moderately
- 1\- I-- Weathered siltstone with some-- sandstone: gray mottled with-

] brownish gray and brownish yellow; I-

soft rock.
I-

:
-= SPT l.3L

: 1/ We,athered shale & sandstone: 4-3 50 in 5"- N-80+9160.1 16 - brlownish yellow and gray wI brownish
- red; highly fractured; moderately-- hard rock. Joints (all open): 17.5- RX 89% Recovery--' 17.7', moderately smooth, 800 ; 18.3- Core I-

: 34% RQD (4 pieces
18.4', moderately rough, 900 , 19.1- Run between 19.5' &

- 19.3', moderately smooth, 200 &900 ; #1 25')· (4 pieces) • -
..: ~

·
9156.6 19.:: "

· AS'below

Figure 5



140-lb.Hommer\ 30-in.FolI 12-in.O.d.Splil-borre, Sampler Sh .. , 2 of 3

9-16-83

&orlne: No. 4

Dale:

Remarka

100% Recovery
39% RQD (8 pieces,
between 33 & 38')

As before

96% Recovery
9% RQD
(1 piece, below 27':

~

I--

I-

I-

T. s I

samp'tlsloWS
No.

~
I:ore
~un

12

Upper Portal Backslope

PROJECT
Valley Camp of Utah, Inc.
Belina Mine, Carbon County

Slondord Penetrolion

P,,,.tratian Rlslstancl: NoSlo ... s plr fool

olloer

Oescriplion of Moterials

Weathered shale: gray, brownish
~ontgray, very dark gray and very dark ~

grayish brown; moist; medium and r
high plasticity; zones of siltstone; ~ore
soft rock. 2" thick highly fractured 1~n I­

sandstone at 20.8'. Partings every
2 to 9".

Weathered siltstone: dark gray and­
gray mottled with brownish yellow;
many multi-piece irregular joints;
cant ••••

Figure 5a

Siltstone: gray; moderately hard
~ rock.

"Sand-stone: l>rown~sn ye.u.ow, gray
and yellowish red; thin shale seams
(1/8"); highly fractured in part;

I\parts mOderate~y hard.

Badl~ weathered shale & siltstone:
gray mottled with bro~~ish yellow;
highly fractured in part; very soft
rock. Partings every ~ to 3" (some
coal in partings). Joint: 29.6-'
29.8', open, smooth, 900 •

BORING LOG

nc I­

~ore

t:\un
:-r---+--:-:--=--------::-:---"7""-:------:--.....~13

Siltstone: yellowish gray mottled
with brownish yellow; up to 35% fine
sand; moderately hard rock. Partings
every 2-8" with leaf fossils. PartiI~

with slickensides at 34': variable
dip of partings above 34',200 dip
below 34' •

o. pth Group

20 Symbol

-
-
~-·
~
--------

24. ">"--
25 ·

-
...:

26.4-
---

i
~

I
-
:

-:
·-

-:
----
·-

32.2.

~
:

-:
:

~
--
~
-:--

38 -
·
~
··

40 -·

.~~~~~~N Mining. Group

9136.1

9149.7

9151.9

9151.1

9138.1

601

'9143.9

B 0 r III 0 M" hod: 6-1 n. con II n II 011 S f II 0 i. I

... ·Moistllr. Content, ".1 O' Dry D.nsity. pel

Undisll1rb.d Soi I Sompler: 3-in.0.d. DaN sampler

EI. Y 0 ti on

~9156.1

~
"

~r..
~
..

f
r
~

..

F
f--.-t-
r

~
t:::

t2
~
J

r-
§

C'
t:
t=

~..

§...
r=

~
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PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County

BORING LOG
Upper Portal Backslope

Borino Me,hod: 6-111. contlnuou, fllQht au .. ' r Stondord Penelrolior. Te,' 60rillO NI). 4

Undislurbed Soil Sampler; ::!>-in.o.d. O&M,o",pl.r 140-lb.Hommer/30-in.Foll IZ-il\.o.d.Solll-borra, Sampler Shaet 3 of 3

... ,Moislur. Contenl. ',.1 O'Ory Olrlslty. pct Plnelrolion Resilience: N-Slo'O'. per teot Dele: 9-16-83

Remark.

957. Recovery
327. RQU --(7 pieces.
between 43-44' &
45-50')

-

-

-

-

samolaIBla... ·1
No.

O,ucrlplion of MOleriola

Weathered siltstone, cont ..
soft :rock with zones of very soft
rock. Partings every ~ to 3".
Joint:=;: 39.5-39.6', open, irregular,
moderately smooth, 70-900 dip, 4 piecEs.

Weatht:red siltstone: yellowish brown
and gray; badly fractured from 47.5
to 48 .. 0 ,nd. 49.0-49.4'. Partings
every 2-10".

Badly weatherea siltstone: yellow~sn­

brown; weathered to soil in part;
!\~ery soft rock. Partings every ~ to

I ~"

---=-
-

43 - NX ~"":_j----t---.----------------J
: Siltstone: yellowish gra:y; moderatel Core
- hard rock. Partings every 2 to 5". Run ~

114
44

_ML
45 --i------l

-
:
-:
:

.:.:-
:

-=::
-:

49.4_+---+-------------------1
Claystone: dark gray; hard rock.-

Oeplh /Grou p

40 Symbol

---
.:.:

9131.1

9133.1

9132.1

9126.7

[Ie. o.ion

- 9136.1

.::

I

100% Recovery
507. RQD (5 pieces) 1

-

-
-

-

-
-

End of Boring

---- ~ -
51. ~7:~==:::twea5E~~c:ra;?'t:;a;:t3['!i"(;------_ _h;Core51. Q.: f\.Weatherea cLay part~ng Run

: 15
: Siltstone: gray and brownish

-= yellolo1; moderately hard rock becoming
:_ softer. Partings generally every

2-3 11
•-:---=-..:55. ,0-_--1--------------------1

-: Siltstone: brownish yellow; zones of
: fine sandstone, badly fractured from

-= 59.5 to 60.0'. Partings every 2-12".
: Joint: 57.5-57.8', open, rough,
_ 600 , 4 pieces.

-:-
- :--

60 :...

9124.4
9124.3

911.61

9120.4

. 601 Figure 5b



Undisturbed Soil Sompler: 3-in.o.d. DIU. sompl.r

Borino Method: 6-1n. conllnl/ol/. fllphl OUOI r

1 of 2

9-17-83

Borino No.5

Dote:

No groundwater
24 hours after
drilling.

Remarks

Purpose of hole was
to obtain bag
samples at 2.5'
intervals for
testing by Valley
Camp to determine
potential use of J
the fill for
reclamation. Borin
log is necessarily
rough because of
variations within
the fill.

Location ­
N: 7526.24
W: 9092.96

I-

8

6

7

5

2

4

3

1

Sample Blows
No.

PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County
Boring to Sample FilIon Pad

Slondord Penltrotion TI.'

Penelrolion Resl.toncl: N.Blows plr foot

140-lb.Hommerl 30-in.Fall !2-in.o.d.SPlil-borre, Sampler Shlet

Description of MOllriol'

Fill: silty clay; dark yellowish
brown.

Fill: silty clay with coal; very
dark grayish brown .

Fill: pieces of sandstone and
sandy clay; bro~~ish yellow.

Fill: silty and sandy clay with
pieces of wood and roots; very dark
grayish brown.

Fill: silty sand with silty clay;
brownish yellow.

Fill: sandy clay; dark yellowish
brown.

SM&
CL

CL

CL

CL

CL
....'/
coal

SM
w/
CL

Group I
Symbol

---------
----

-:------

i
6 -:

o

2

7
:J
~

-=-
:

-:
--

~
11---f---+-------------------I--

-=-
. ­-----:
-=:

1~ -.J _

-----:
~
-

~
-:

20 :.

01 ptl>

8921.3

8903.3

8917.3

8916.3

8912.3

8908.3

EIe. a I ion

BORING LOG

w'Moisture Conllnl, ./.10' Dry Density, pcf

-8923.3

j
t
~

E

'--
L
t:
t:,

r=
t:
t:

§
l-

E

601 Figure 6



.(@~~~~ Min:ing Group
BORING LOG

PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County
Boring to Sample FilIon Pad

B0' ill; 104 I I II 0 c1: 6·1 II. co 1\ Ii 1\ Uou. I II; II I Slollcfard Plllel,olioll T.sl Bo,in; No. 5

140-1b.Hommsrl 30-in.Fali IZ-in.o.d. Splll-bo'III Sample, SheelUllcli,lu,bed Soil Sompler: 3-in.0.cl. D6hl lompl..

.. • M a i Sf u, e Con I e III, % I 0 0 0, y 0 e, n s i I Y , pc f P.n.'rallen Resislonc's; NoSlews pi' leel 001.:

2 of 2 I
9-17-83

-

-

11

12

somp'IISle..·t R.marks
Ne.

r-

9

r-

r-

10
r-

IDeH,jplion 01 Mo II' iols

As before

Fill: silty clay with coal and
coal-tailings; very dark grayish
brown. ..

Fill~ sandy clay; very dark grayish
browJ:l.

-
-

20 ---. ----
:

22
-
- CL

, -:: wi
- coal--
:

...:--
26 -:-+---+--------------------1

: CL--
-::
--

...:
---------30--j====F=======::;:========================f====:f==t

O. pIli Group
Symbel

Elf. 01;01\

8901.3

8897.3

8893.3

8903.3

E
E ~

--::---
-:
:

~
:

-=:
-=
~----. ..:
:--

-

I
"·. ~

r
..

r
601

Figure 6a
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PROJECT

.(@ ~~~~~ Mining Group Valley Camp of Utah, Inc.
Belina Mine, Carbon County
Composite Log of Cut Slope

LOG OF .CUT SLOPE Behind Changehouse.-
Bo,lllO Mllhod: 6·/11. COIlI;IIUOUI fliOhl GUOlr Standard PllIllrolioll T I I I eorlno No. 6

UlIdi,'url>ed Soil Sampler: 3-in.o.d. DaM lompier 140-11>. HammerI 30-ln. Fall le-ift-o.d. Splll·borrel Sompl.r Sh .. , 1 of 2

.... Moi',ure Conllnl. ".1 0- Dry Denilly. pet Pen .Irotion Re,lltonel: H-Slo ... , p. r fa 0 I Do I. : 9-17-83

Ell Y 0 I jon O. plh Group
Duerlpllon of Mole,ioll Sampll Blo.... Rlmark,

Symbol No.
-9042* 0 - Sandstone: hard; fractured in part.-

-=
Composite log of

- cut slope behind
9040.5 1.5: the changehouse,

-: Siltstone - at the center of

9039.5 2.5 :- the building.

- Sandstone: hard; joints strike r-
Depths shown in

· N80W with dip 70-90ON. log are estimated
o'

only,· from the base9038 4 · I- of the coal stratum.· Siltstone
9037.5 4.5 :

-= Sandstone: hard, as before. I--..--
9036 6 - I-- Shale and siltstone: hard.---- ~

9034.5 - .7.:; - Log begins...,.... Sandstone: as before, but Coal-J

~
seconcary joint system strikes 340

N20E and dips 800 E.
._--

9033 9 '.'-
: Alternating zones of sandstone and

-: siltstone.
Sandstone

: with siltstone-- 69 0 +50

9030 12 Thin-bedded ~

12.S= Coal silt~tone&sandstone:
9029.5 masked by raOelling: Sandstone: hard, as before.- (Jlange:45-70 ) 570 \
9028.5 l3.S: Sandstone with-- si.1tstone-: Siltstone: thin-bedded (~ to 2"); 700

: soft rock. Source of erosion,
..: ravelling, and undercut.

- Generalized section---
~-:

:
9025 17 - t-- Sandstone Rnn. siltstone: 1-6". - thick-- bedding; joints strike N10E, dipping

J 850 E. -
f---

9022 20 :
*Elevation estimated from topographic map
601

Figure 7



PROJECT

Valley Camp of Utah, Inc.
Belina Mine, Carbon County
Composite Log of Cut Slope
Behind Changehouse

§
l_

.<@ r&~~~~ 1V1in1ing Group
LOG OF CUT SLOPE

a0 r In; Mit II 0 d: 6·1 n. eon I I n v ou, 1 IJ 0 II lou 0 e r Standard Penelrotion r •• t Borino No.

I

I
...

I
...

6
...

140.lb.Hommerl 30-inFoll 12-in.o.d.Splil-bOrrtJ Sompler Shul 2 of 2 1._
Pene"olion Re.lslon el: 101.810 .... plr foot· 001.: 9-17-83

Undisturbed Soli Sompllf: 3-in.o.d. Of.'" lompler

... ·Moistvr. Conllnl, o'ol O' Dry Density, pel

E
t:::

F
t=
t=

t::

E Ie v 0 I i on O. plh Group

- 9022 20 _ SymbOl

--.----..:
-

-
--

-----:
:

9016 26 -
----
-

-=-
---
---=-
:
-:
- .-

--
:-

-:---
-:

~
:

~
-:

-=

1
601

C'e,cription 01 Molerial.

Sandstone with some siltstone:
mass:ive in part (bedding 1-3" thick,
and up to 24" thick); p:r.imary joints
strike NI0E, dipping 8SoE; secondary
joints strike E-W with dip 8SoN.
The 24" thick bedding is actually
very tight thin-bedded sandstone.

Bottom of slope cut

Figure 7a··

Sample 810wl
No.

-

-

I-

-

-

Remark' I

I....

I



.@ ~~~~N Mining Group

Undisturbed Soil Sampler: 3-in.o.d. 08M,ompl.r 1 of 1

9-17-83

Boring No.7

Oat.:

R.marks

Composite log of
vertical cut slope
(at the center of
the cut) near the
coal loadout chute.
Depths shown in log
are estimated only~

from the top of the
"vertical" section.

Log of cut 'Was made
at point Dl of the
first detail line
(see boring locatior.
plan) •

-

-

t-

IsamPl1 Blow.
No.

PROJECT
Valley Camp of Utah, Inc .
Belina Mine, Carbon County
Composite Log of Cut Slope
East of Loadout Chute

Slondord P.n.trotion T •• t

P.nelrotlon R.slstonc.: NaBle",. p.r foot

140-lb.Hemmerl 30-in.Fell 12-in.O.d.SOIII-barr., Sampl.r Sheel

Base of cut

r

Ducriplion 01 Mot,riol,

Coal: cut almost vertically, ravels
in light wind .

Weathered shale: dark yello'Wish
brown.

Sandstone: massive; hard rock;
yellowish brown.

Group
Symbol

-
-

-

:
-

.::.--
:

-:-
--:--------=:-
j
-y

~-----
~--

De plh

2

o

--
--=---..::.
------J---------=-
:

11 -
11. 22:t==:GBl,;e;-;d~dj:;i-;n~g;-;p(il-;a-;;n;e-:'ff:;illll;ed~'W;:;~~'ti=ih~'W:;;e;;a;;ttlh~e;;r;:-;e~dil

-~sandstone.

Sandstone: massive, as before.

3.5

25

LOG OF CUT SLOPE

Bo,inO M.thod' 6-ln. contlnuoul fll9~t aug.r

... • ... oisture Content, ~.I O' Dry Den,ity. pel

Elf. a t i on

8947

8945.5

8938
8937.8

8924

f-s949*

L
~-

~E---
t:
t:r
~

E.-­
r::
S·

:~evation estimated from topographic map Figure 8



TlIIIIHor~TTlnN-141I1JnENa11Tn:. ,~mrr rmlf _nm: TUTIT _ 1m'
DATA SHEET·FOR DETAIL LI·NE MAPPING

1111

. LINE NO.Dl TREND SS5 0 W PLUNGE 00

I1nm 111rr ITlIIT W·<fntfp· .II f)Tr-O~nn P1rrff- -!..n?m-I I

PROJ EeT Valley Camp BY n. Gale

ELEV. 8929 LOCATION Belinn DATE 9-17-83

LINE ROCK STRUCTURE GEOMETRY WIDTH FILLING W REMARKSINIEftC.1PT
TYPE TYPE STK DIP MD P LENGTH t OVERLAP TL Tv R ( )

!Dl(NE end)

0 SJ S60W 90 PL 5' R N SH

5 5J S25"1 84E PL 4 ' N R SM 1.5" Clay
9 >< SJ W 75N VN 2" R N RHP=l

--11 z 5J S65\o1 80E lL 14 ' N N SMH

25 g 5J S 90 lL 3' N R SM
28 g SJ H 83N ilL 16' N 1'1 SM becoming 1 H.

39 ~~ SJ - 58E - -- R R --
44 0-0 5J S15W ~7W lL 1 ' N R 51'1~p

45 ~~ BLft 5T D'\MAG ~D '" OINT
45.5 (/.1<: 5J S35W 86E ~ 1.5 ' N R IUff., R

1>. BLI
,47 ~~ ~T DI\MAG ~D t- ASSIVf: RO .K TO 62'

62 ~~ SJ S75W 1s4s I>L 2' R N SM~

~T D
.

63 BLA I\MAG m ~ ASSIVE RO K TO 83'

83 SJ S g4E L 2 ' N R SM

85 fiLA ST D MAG mfo' ASSIVE ROC K to 90'

~O (Dl' , SW End: at a poin - 14 NE of ,r; of load< ut chute dr ve r~~ndiculnr to C) -

I

D::MINIMUM DIP
GEOMETRY

P=PLANARITY: PL WV R=ROUGHNESS:SMRH

:: TERMINATIONSTL Tu
WATER: 0= DRY W = WET F= FLOWING

FILLING ABBREVIATiONS
R IN ROCK
N NONE

N NONE E ENECHELON

_. __ ---_. --L _

:;: :; .



lj!t~~r:"'3Ht:?f~' b~';'~,t;:jNr;JAr;;Nr-"l1Tfn"1l '''''IT m=~:~~~~~::~:~n;;'.:1~"=-:-
LINE NO. . D2 TREND S2S0W PLUNGE 0° . ELEV. 8929 LOCATION Be1ina DATE 9-17-83

LINE ROCK STRUCTURE GEOMETRY WIDTH FILLING W REMARKSIN1Eftf.1PT TYPE TYPE STK DIP MD P LENGTH ± OVERLAP TL Tu R ( )
D2 (N en() - .

~
----

0 n SJ -- ZON PL -- N R SM
0 t:i SJ S2SW 76W PL 21 ' N N SMI':Q

21 V) SJ N8SE 735 PL -- N R SM 1.5" Open<
21 .. SJ S20W BOW PL 7 ' N N SMtJ.l

28 0 SJ E 78S WV 1 ' N R SM 12" ClayE-4

29 ~Q 5J 515t., 83E PL 23 ' N R SM

51
~o

RT IAO::T h. IVAr", ? 'T n If"' --
52 SJ S15W 75E PL 8' N R SM
60 (D2' , SEnd; at l point 10' fro I D on the s lme slope)

,

I

R IN ROCK
N NONE
E ENEC-I--{E-L-O-N-~

GEOMETRY

:: TERMINATIONSTl Tu

0:: MI 'MUM DIP
P=PLANARITY: PL,WV R=ROUGHN=:SS:Sh\RH

TYPECK TYPE ABBREVIATIONS

FILLI NG.ABBREVIATIONS
N NONE

WATER: 0= DRY W= WET, F= FLOWING



F
L

E, -

Odometer
Mileage

0.0

0.14-0.17

0.21

0.32

0.37

0.42

0.44

0.52

Geotechnical Mileage Log of Cut Slopes
Valley Camp of Utah, Inc.

Belina Mine Haul Road
Section 19, R7E, T13S, Carbon County, Vtah

Description

Road begins on north side of Eccles Canyon.

*Evidenc.e of movement along se;;ondary joint set on 20-25'
high 680 cut slope.

Secondary set strikes E-W \<;ith dip to N @ 650
(Prunary N-S + 100, dip to E @75-900)
Strike of slope S530E at this point.
"Bedd:Lng dips into slope .(SW dip direction & 40 dip)

40 I high cut (above slid.e area) \<;ith 650 slope angle. Upper
portion has some overhanging rock, and cobble zone at top ,0.'111
produce some rockfall.

Primary joints strike N-S + 10°, dip to E 75-900

Secondary joints strike E-W ± 10°, dip to N 70-90°
Beddj~ng dips into slope

Same cut as above, but 30' high Iinos e" \<;ith \<;eathered sandstone
and siltstone cut at 45 0 to depth of 10', and competent sand­
stone cut to 600.

Primary joints of competent sandstone strike NlOoW to N200E,
dip 72-78 0 E

Secondary joints strike E-W ± 106 , dip N 60-65 0 •

Bedding dips into slope

Center of 20' high 45-50° cut in competent sandstones.

10' high "nose" (\<;ith same joint sets as described belo\<; at
mile 0.52) will weather/ravel to smoother slope.

Beginni.ng of cut described at mile 0.52.

°Center of 70 , 25' high (500' + long) cut with 6' weathered
rock OD top of competent sandstone and siltstone. Parts of
weathered rock section may be cut too steep, but natural
weathering will remedy.

Primary joints of sandstone strike N30W, dip 840E
Secondary joints strike N800W ~th dip 90° + 50
Bedding dip is into the slope.

*Indicates areas that may require regular maintenance and (or)
remedial work.

,
Figure 11



Odometer
Nileage

0.57

0.61

0.69-0.72

Geotechnical Nileage Log of Cut Slopes, cont.

Desc+,iption

Drainage'Way

65
0

, 12' high cut in competent rock 'With dip into the
slope.

*25' high cut in possible colluvium/talus on 6So slope 'With
concave face. May be a potential slide area: top of slope
could be flattened but revegetation 'Would be essential.

0.74 Major drainage'Way

0.86 *Possible blast damaged "nos~" rock section. 15' high that
may creep on an open, potential failure surface ('Which might
continue beneatg the road pection) 'With a strike of S600 W
and a dip of 42 E.

Heavy soil cover on slope described at mile 1.02, but some
competent rock strata still visible. Cut is 48°

*?ossiODle fault? Rock is highly fractured in 40-450
, 20' high

cut. Evidence of soil creep and erosion. Soil cover will
continue moving (perhaps 3-4' thickness)

f
f··

~
F
{
I'

0.87

0.92

0.97

20' high cut in very competent sandstone.
parallels primary joint set (N-S + 5° with
Secondary set strikes E-W with 900 dip.

Strike of cut
dip of 820 E).

Some ravelling evident at beginning of slope described at
mile 1.32.

15' cut with 'Weathered rock (top 5') over competent rock 'With
dip into the slope.

Drainage'Way

15' high, 550 cut in competent rock.

composed of sandstones and siltstones
Most of cut is perpendicular to SW

20' high, 60
0 cut in rock

'With 1-8" thick bedding.
dip direction .

1.02

1.06

1.07

1.12

1.23

.t:;;
~'-.-:.
~.
~..:.

~
~

*Indicates areas that may require maintenance and (or)
remedial work.

Figure 12
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Odometer
Nileage

1.32

1.40

1.42

Geotechnical Mileage Log of Cut Slopes, cont.

Description

15' cut, 420 in weathered rock (top 6 I) and competent
rock with dip into slope. Some ravelling will occur from
the top of the cut. At mile 1.28, primary joint set strikes
Nl00E ~nth dip of 850E.

20' high cut, 35° in weathered rock, 550 in competent rock
(sandstone/siltstone) with primary joint set striking parallel
to the haul road (ZN-S) dipping at 85

0
E.

Fork in haul road leading to upper and lower portals of the
Belina mine.

Figure 13



HORIZONTAL: 1" =100'
VERTICAL: 1" ::: 40'

Weathered
Siltstone

B-2
(9230.1 )

Tal~

25.5-,; .~
40.5 ; Weathered SI~tone W IS andstone

. / ~4.3 ~ Weathered Siltstone

B-1 /

(9139),)

Talus
:: 12.5 ..
~ Badly W.eathered Shale,
~ SlItstone,& Sandstone
,,; 32.6. .
~ Shale & Siltstone .,.

45.5.i Siltstone ----
52.0 Coal .

_--------- 61.0
1\8 tonal O'P Composite LogL------ --- B-6 (~0042)

o
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9220

9200

9100

- 9160•..
u......
c 9140
0-..
III 9120>•-III

9100

9000

9060

9040

9020

9000

VALLEY CAMP OF UTAH, INC.
BELINA MINE. CARBON COUNTY

GENERALIZED BACKSLOPE SECTION.
,

FIGURE 14 '.
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N: 11
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Fan
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BELINA MINE, CARBON COUNTY
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Gathered Siltstone
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~ z~~

~ 11.3 ~0
B-2(On Jeep Trail} Colluvium ,As Above .. ':::
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'~ Woathered
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,'f
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Direction)- --
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BORING NO. :3
DEPTH 49.7'-50.2'

VALLEY CAMP OF UTAH INC.
BELINE MINE

DIRECT SHEAR TEST ON DISCONTIUITY :

SILSTONE ,. 70° OPEN JOINT

FIGURE 18
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DIRECT SHEAR TEST ON DISCONTIUITY :
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FIGURE 19
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BORING NO.4
DEPTH 37.5'-38.0 I

C = 15.5

VALLEY CAMP OF UTAH , INC.
B'ELINE MINE

DIRECT SHEAR TEST ON DISCONTIUITY :

SilTSTONE, 77 0 OPEN JOINT

FIGURE 20
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-U1L., \.::."'\V t:l i; •. ·.. o .... u

Units Method of Extraction &Analysis

METHODS OF ANALYSIS FOR
SOIL & OVERBURDEN SAMPLES DIVISION 0:=

-"0." ..... ~ n ..... ~ Lt'" • '''''

~ Parameter

FORD CHEMICAL LABORATORY, INC.
Bacteriological and Chemical Analysis

40 West Louise Avenue
Salt Lake City, Utah 8AIIS

Phone: 466-8761

.'C.~ :_

Paste Extract, USDA #60
Paste Extract,USDA #60
Paste Extract, USDA #60
Paste Extract, USDA #60
Paste Ext~aet, USDA #60

r- Texture Analysis
c: Sand

Silt
Clay

Total Combustible Solids
= Total Noncombustible Solids

pH - Paste
r= Iron - Total Fe
E Manqanese Mn

Sulfur
Phyr,itic Sulfur

~ Sulfate Sulfur
- Organic Sulfur

Total Sulfur
~ Major Ions (Salinity-Alkalinity)
~ Calcium as Ca

Chloride as C1-1

F Fluoride as F-l
Magnesium as Mg
Nitrogen: Nitrate as N03-1

E: Phosphate as P04-3E Potassium as K -
Sodium'as Na

r= Sul fate as S04-2
~ Conductivity

Sodium Adsorption Ratio (SAR)
Total Carbonate as C03-2

~ Toxic Heavy Metals
~ Arsenic as As

Barium as Ba
~._ Boron as B
§ Cadmium as Cd

Chromium as Cr
"- Copoer as Cu
- . Lead as Pb

Mercury as Hq
'Molybdenum as Mo
Nickel as Ni
Selenium as Se
Zinc as Zn

~_ Radioactive
._ Gross Alpha

Gross Beta

%
01r.

%
%

Units
pOM
opm

oom
ppm
ppm
ppm
ppm
porn
ppm
ppm
ppm

urn/has/em

oom
porn
ppm
ppm
ppm
ppm
porn
ppm
pom
porn
ppm
ppm

pobU
piC/kQ

Sieve Analysis~ USDA, ,1952~ #18
Hydrometer: USDA, 1952; #18
HydroMeter: USDA, 1952: #lA
Dry Ash: ASTM 0 3174
Dry Ash; ASTH D 317A
Saturated Paste; USDA, 1969; #60
AB DTPA 1
AB DTPA 1

ASTM 0 2492; #26
ASTM D 2492; #26
ASTM D 2492; #26
ASTM n 3177: #26

Saturated
Saturated
Saturated
Saturated
Saturated
AS-DTPA I
Saturated Paste Extract, USDA #60
Saturated Paste Extract, USDA #60
ASTM D2492; #26
Saturated Paste Extract, USDA #60
Saturated Paste Extract, USDA #60
Acid Titration. (23c), USDA #60

AS DTPA 1
AB DTPA 1
Saturated Paste Extract, USDA #60
AB DTPA 1
AS DTPA 1
AB DTPA 1
AS DTPA 1
Acid Extract; U.S. EPA, 1979; 245.5
AS DPTA 1
AS DPTA 1
AS DPTA 1
AB DPTA 1

USGS, 1977
USGS, 1977



All reoonl .,a lubminad • ,he Cl>"fidental proc>arty of elian". A",ho,iza,ion lor PubliClltion of our rltPOt'U ....nclusiol'll. or • a",rac:u from or ,.<ding ,hem. is r--el
Pl'ftdt"l our Wll'i"~t\ apprD..l •• "',"\at proteelton 10 dimu. 1he pUbl.c and oune'WI.

Test Hole No. 1
.-,
..:.PAGE:

------------------

CERTIFICATE OF ANALYSIS
83-(10676:,

------------------=========

~
.

.'

--------~.~~~~~-~~~-_:_-
FORD CHEMICAL L~BORATORY, INC.

19.80 22.50 36.40 :33.20

.075 .03(:, .055 .02:'::

4.07 3.04 2.4:':: .:. 14-'.
~;. ::::1) 4.20 5.40 6.70

4.70 :3. ';J(> 4.50 ~:. :36

7.50 7.40 7.45 7.80

20.60 . :31.40 4. !'50 16.20

114.00 95.00 :=:1.00 110.00

.0140 . 01:::::3 .0125 .0150

22.5(> 21.90 19. ::::0 24.60

.015 .010 .006 .002

.047 .O/.:.4 .OE:7 . 100

4'" .51 7'-' .=.c:-. - . .:.. • "",'.J

1.650 2.400 1.900 2.300

o - 2 FT. :2 - 4 FT. 4 - 6 FT. 6 - 8 FT.

=========

~~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUiSE AVENUE

SALT LAKE CITY. UTAH 84115

PHONE 466-8761

Sodium Sol.Me~/l USDA 60

li~c ppm AB DTPA 1

IT '~"'T i tic Su 1 f IJ r' I. ASTM D2492

:: ::a t u rat i c. n 'l.

TSelenium ppm AB DTPA 1

;odium Absorption Ratio

... ,

- ~olybdenum ppm AB DTPA 1

~ Neut./Potential Tons/l000Tons
~.:

~ Nitra~e N03-N ppm USDA 60

r nr3anlc Material % (WB)
i

\IPH USDA 60

~ Phosphorus ppm AB DTPA 1

rrpotassium ppm USDA 60

~
t:-..-
0- --..-
.-....--
11
--::
1.1
::

u=============================

II Mctistur'e 'l.
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L:
?:.:VALLEY CAt1F' OF UTAH
',=;;:;COF I ELD ROUTE

HELPER, UTAH '
== ::::4526

~~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SAl.T LAKE CITY, VTAH 84115

PHONE 466-8761

Test Hole Ro. 1 DATE: 12/29 /:::::~:

CERTIFICATE OF ANALYSIS

f:::;:-006765

SOIL SAMPLES FROM BELINA PAD #1 COLLECTED 9-23-83 RECEIVED
9-23-83 FOR ANALYSIS UNDER P.O. #30-83-10-007831.

o - 2 FT. 2 - 4 FT. 4 - 6 FT. 6 - 8 FT.

-=~~~============================== ========= ========= =========

i-Clay Yo USDA 1c' 12. ::::0 2::::.20 :=:5.5(> 6(1.20\-.

<·and 'l. U:=;DA 13 65. :=:0 5:~:. 5(> 27.50 27. ~:()

':::1 -::;:; i 1 t I. U::::DA 1 r . 21.40 1 ::::. ::;:0 14.00 12.500;:'

Acid/Bas€' P':l t. Tons/ 10(1I) Tons .4:3 .41 .3';1 .46

::Bor' on S.)l .PPITl USDA (;,0 .057 . 119 • ():::-;I .OOE:

Ca. Carbonate Tons/l000Tons 4.50 3.45 2.87 3.60

='::a 1 C i urn Car-bonate PPITI Uf;DA C.O 4,500.00 ::;:,450.00 2, :;::70. 00 ::;:,600.00

:::::03. 1 C i urn So] . MeCi/1 USDA 60 130.7:3 10::::. 7:::: 117.26 122.00

Cc.ndlJc t i v i ty mmhos/clTI @ 25 .80 .77 .-.e .95. ~'-'

:':sopp€'r ppm AB DTPA 1 .250 .100 .300 .050

-_.1 roc. n PPITI AB DTPA 1 c.6.500 68.::::00 59.200 77.500

::;'1asnesium :=;(.1 • M€,q/l USDA 60 15. :;::1 15. :33 14.26 17.26

:='1ansanese ppm AB DTPA 1 14.500 12.600 10.500 c.. 650

Alt f"W1)Ot'Il .,.. lubmi'nt'd • the COf"Ifide-nal pr~ of d.e'"tI. Aurhof'.za1lon for ~hca1'on of our ,t'OOf"tJ. conch",ioN. or ••In....C'U from or ,~rdi"'CI ttwm. is r.....ved
pend.", 0'" .-rme-f\ .pcwo_' as • mUl-.1 prOU'c'uon 10 ch..ft1:l .. the C)\.Ibhc .nd~...
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(:-",.
".'l.
~.

1d~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 466-8761

I
-L Test Hole No. 2
t:

i
~VALLEY CAMP OF UTAH.
r'
~ ;COFIELD ROUTE...
r HELPEF:, UTAH

2-- :=:4526

DATE: 12/29/:::::::::

CERTIFICATE OF ANALYSIS

.-
t:
~ 3AMPLE:
j

E
t

SOIL SAMPLES FROM BELINA PAD #2 COLLECTED 9-23-83
RECEIVED 9-23-83 FOR ANALYSIS UNDER P.O. 30-83-10-007831.

o - 2 FT. 2 - 4 FT. 4 - 8 FT.

10.50 19.50 :;:0. :=:0

20.0(1 50.00 :'::7.70

69.50 ::::0.50 31.50

• ::=::=: • ~:7 • :31.:.•

. 05::: .01:::: .112

·2.07 3. :=:7 4. ~:.;J

2.700.00 ::'::, E:70. 00 4, ::::90. 00

.;'15. ~;() 117.26 127.64

.90 .75 .69

.200 • 27C)' .300

51.500 45.600 44.900

21.41 15.65 17.2::::

4.900 :=:.600 9. ~:()()

~:============================E..
L

! 1-C1aY % USDA 18
I
t
I ·Sand i~ U:=;DA 1:~:

1-5i 1t /~ U::mA 1e:

~cid/Base Pot.Tons/l000 Tons

oron Sol.ppm USDA 60

Ca. Carbonate Tons/l000Tons
-
~ a1cium Carbonate ppm USDA 60

Me"'!/l USDA 60
_..

;:";:;.-,:,nduct i vi ty ITllTlhos/cm @ 25

§ JPpe~ ppm AB DTPA 1
.­r··
l~on ppm AB DTPA 1

it:
\~9neSium Sol. Me9/1 USDA 60

~n9anese ppm AB DTPA 1

------------------ ------------------ =========

All reoor11 .ro lubmitted • tho __fidon..' pr-"y of chen... A",horiZlltion for llUblication 01 our ,oooru, COnclllliO,., or, extracts Irom 01 '''IIIrding tho",. is ......wed
~_ pendIng 0t.If writt~ft appro--.I •• m"".1 prOtK'UOft 'D cJ~u. the p.,Ibl.c and ours.I.,..
t=
~=============:::::===========================================:=::::.J



r:ut~
LABC>RATORY, INC.

Bacteriological and Chemical Analysis

~o WEST LOUISE AVENUE

SALT LAKE CITY. UTAH 8~ JJ5

PHONE 466-8761

Test Hole No. 2 PAGE: 0-'..:..

CERTIFICATE OF ANALYSIS

:::3-0067 6l~.

o - 2 FT. 2 - 4 FT. 4 - 8 FT.

============================== ========= ========= =========

!Moisturot- /.
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Valley Camp of Utah, Inc.
Selina Mine Site

Clear Creek, Utah 84526

I~ INE: UTi\l1 t'-·O. 2 ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC. DATE: September 24. 1983
PAGE: 1 of 2

Condo Particle Size Soluble Cations
Depth mmhos/ Sa tur-

Lab Hole Interval cm @ ation Sand 5i It Clay Ca Mg Na SAR
No. No. Ft. pH 25°C % % % % Texture Meq/1 (1)

-----_..--_..-
22093 1 10 Ft. - 2 Ft. 7.3 0.79 34.3 50.'4 38.9 10.7 Loam 5.29 1. 71 1. 22 0.65

22094 2 8 Ft. - 2 Ft. 7.4 1.08 30.5 59.5 30.7 9.8 Sandy Loam 7.75 2.35 1. 32 0.59

22095 3 6 Ft. - 2 Ft. 5.5 0.31 32.2 44.0 42.5 13.5 Loam 1.81 0.41 0.97 0.92

Fe. .lOtes: (1) Sodiulll Adsorption Ratio
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Valley Camp of Utah, Inc.
Uelina Mine Site

Clear Creek, Utah 84526

r·1INE: UTAII t-.O. 2 ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC. OATE: September 24, 1983
PAGE: 2 of 2

Fe Zn 13 . N Mo Cu Mn TS
Lab Hole OM% K+ P04 pplll ppm ppm ppm ppm ppm ppm % AB NP ABP
No. No. (13) (14 ) (15 ) (2) (3) (4) (5 ) (6) (7) (8) (9) (10) (11 ) (12)

I

22093 1 1.9 123. 17 .4 15.1 1. 09 0.84 7.13 0.09 0.51 9.35 0.05 1. 56 22.3 20.7

22094 2 2.5 69. 13.7 16.6 1.12 0.85 5.71 0.08 0.41 13.3 0.05 1. 56 57.1 55.5

22095 3 4.5 68. 8.74 59.3 . 0.66 0.76 4.30 0.05 0.80 7.52 0.05 1.56 11. 9 10.3

Footnotes: (13) Organi c Matter
(14) Potassium
(15) Phosphate as P
(2) Iron OTPA
(3) Zinc OTPA
(4) Boron
(5) Nitrate Nitrogen
(6) Ammonium Extractable Molybdenum
(7) Copper OTPA
(8) Manganese OTPA
(9) Total Sulfur Per Cent
(10) Acid Base
(11) Neutralization Potential
(12) Acid Base Potential in TQns Calcium Carbonate per 1000 Tons of Soil
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INTRODUCTION

Following are second year results from vegetation monitoring of

test plots for Valley Camp of Utah. The plots are located near

Scofield, Utah. Quantitative data were also submitted in 1988 for the

test plots.

The test plots were constructed in 1987 to test revegetation

potential of available soil material on the mine area. The test plot

design was developed by the State of Uta~, Division of Oil, Gas &

Mining (DOGM) and Valley Camp of Utah, Inc. Plot construction (layout

and earthmoving work) was accomplished by (or under the direction of)

Valley Camp of Utah. Seed, fertilizer and hydromulch by the specified

design was applied by Mt. Nebo Scientific in October of 1987.

Two main areas were used as sites for the vegetatio~ test plots.

These areas were called the Utah Site and the Belina Site. The Utah

Site is located south of the truck load-out pad and east of the

railroad tracks on an old coal storage area. The Belina Site is on the

slope south of the sediment pond.

Monitoring was initiated by sampling the vegetation on the two

sites by Mt. Nebo Scientific in August of 1988 and 1989. An additional

site that had been previously implemented by a different contractor was

sampled and submitted to Valley Camp Co. and DOGM for comparisons in

1988. Results of the quantitative sampling are summarized in this

report.



METHODS

Quantitative and qualitative data were taken on each of the two

sites. Bi-directional random placement of sampling plots were designed

to provide unbiased accuracy of the data compiled. A randomized block

design was implemented to insure adequate representation of the entire

plot. On the Utah site, three 12.5 meter transects were regularly

placed on'the plot to adequately cover the entire plot. Twenty sample

points were then placed every 1.5 meters along these transects. A one

meter buffer strip was placed around the entire plot where sample

points were avoided to limit sample bias. 'There was only one treatment

to be monitored on this plot.

The Belina Site, however, had four different treatments to be

sampled. Therefore, a total of four areas or "subplots" were sampled.

The subplots were labeled on the data summary tables by directional

locations an~ treatments and are listed below:

1) NE Subplot, Light Soil A, Fertilized

2) NW Subplot, Light Soil A, Unfertilized

3) SE Subplot, Gray Soil B, Fertilized

4) SW Subplot, Gray'Soil B, Unfertilized

Three transects were also placed on each of the subplots listed

above. Eight sample locations were regularly placed on,each treatment

with a total of 40 samples for all treatments. A one meter buffer

strip was also placed around each of the treatments where quadrat

placement was avoided.

Cover estimates were made using ocular methods with meter square

quadrats. Species cover, total cover, composition and relative

2



frequency were also assessed from the quadrats. Also recorded on data

sheets were estimated precipitation, slope, exposure, grazing use,

animal disturbance and other appropriate notes.

Sampling adequacy for cover on the Utah Site was achieved using

formulas from Snedocor and Cochran (1980), insuring that 80% of the

samples were within 10% of the true mean of the test plots. Sample

number of the Belina Site was determined by L. Kunzler (DOGM). All

sample means, standard deviations, and sample sizes were included in

this report to enable the reviewers to apply further statistical tests

if desired.

Plant species nomenclature follows Welsh et al. (A Utah Flora.

1987. Great Basin Naturalist Memoir No.9). Sample design and

methodologies were approved by a representative of the State of Utah,

DOGM (L. Kunzler, Reclamation Biologist). Mr. Kunzler was present on

site upon initiation of the test plot sampling in 1988.

RESULTS

Summary Tables

All results of the vegetation sampling for 1989 are shown on the

summary tables (Tables 1 - 10). Included in these tables are:

1) percent cover and standard deviations (total living cover,

mulch &litter, bare ground, & rock),

2) composition (% shrubs, forbs, & grasses),

3) cover and frequency by species,

4) sample sizes.

3



Nomenclature

Because the author decided to use the most recent nomenclature for

plant species for the summary tables, and because some of the species

on the original seed mix list have been changed, a list is provided

below showing the old and new scientific names.

Old Name (on seed mix lists)

Shrubs

Amelanchier alnifo1ia
Artemisia tridentata yare vaseyana
Chrysothamnus nauseosus albicau1is
Rosa woodsii
Sambucus coeru1ea
Symphoricarpos oreophilus

Forbs
Achillea mil1efo1ium
Artemisia ludoviciana
Linum lewisii
Hedysarum boreale
Medicago sativa
Me1ilotus officinalis
Penstemon strictus

Grasses
Agropyron dasystachyum
Agropyron smithii
Bromus marginatus
Poa canbyi
Poa pratensis

New Name (Welsh 1987)

A~elanchier alnifolia
Artemisia tridentata vaseyana
C. nauseosus albicaulis
Rosa woodsii
Sambucus coeru1ea
Symphoricarpos oreophi1us

Achillea mil1efo1ium
Artemisia ludoviciana
Linum peren~e ssp. lewisii
Hedysarum boreale
Medicago sativa
Me1i10tus officinalis
Penstemon strictus

Elymus 1anceolatus
E1ymus smithii
Bromus carinatu~

Poa canbyi
Poa pratensis

The test plots will continue to be monitored according to the
schedule accepted by the State of Utah, DOGM.
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TABLE 1: 1989 SAMPLING RESULTS - BELINA PLOT
(NE Subplot, Light Soil A, Fertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
sizes.

COVER

" MEAN STANDARD SAMPL.E
COVER DEVIATION SIZE *

Total Living Cover 29.50 15.61 8

Mulch & Litter 11.63 6.87 8

Bareground 13.75 9.27 B

Rock 45.13 16.67 B

COMPOSITION .----------------------------------------------------------------------

Shrubs

Forbs

Grasses

" MEAN
COVER

1. 91

5.08

93.02

STANDARD
DEVIATION

3.51

6.55

9.63

SAMPLE
SIZE *

8

B

8

.Sample size was determined by Division of Oil, Ga~ & Mining (see
METHODS) •



TABLE 2: 1989 S~MPLIN8 RESULTS - BELIN~ PLOT
CNE Subplot, Light Soil A, Fertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
utah.

COVER BY SPECIES

" ME~N STANDARD S~MPLE RELATIVE
SPECIES COVER DEVIATION SIZE FREQUENCY

SHRUBS
Artemisia tridentata 0.13 0.33 8 12.50
Picea pungens 0.13 0.33 8 12.50

FORBS
Circium Spa 0.75 1.64 8 25.00
Linum lewsii 0.38 0.48 8 37.50
Urtica dioica O. 13 0.33 8 12.50

GRASSES
Bromus carinatus 6.50 5.15 8 62.50
Dactylus clomeratus 3.38 4.15 8 50.00
Elymus lanceolatus 13.88 9.91 8 87.50
Elymus smi thi i 2.13 2.32 8 50.00
Elymus spicatus 0.25 0.66 8 12.50
Poa pratensis 1.88 4.96 8 12.50



TABLE 3: 1989 SAMPLING RESULTS - BELINA PLOT
(NW Subplot, Light Soil A, Unfertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
si zes.

COVER

" MEAN STANDARD SAMPLE
COVER DEVIATION SIZE *

Total Living Cover 31.25 5.99 8

Mulch & Litter 14.38 7.68 8

Bareground 12.50 2.50 8

Rock 41.88 8.99 8

COMPOSITION

Shrubs

Forbs

Grasses

" MEAN
COVER

7.08

92.92

STANDARD
DEVIATION

13.58

13.58

SAMPLE
SIZE *

8

8

.Sample size was determined by Division of Oil, Gas & Mining (see
"'ETHODS) •



TABLE 4: 1989 SAMPLING RESULTS - BELINA PLOT
(NW Subplot, Light Soil A, Unfertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

SPECIES

SHRUBS

" ME~N
COVER

STANDARD
DEVIATION

SAMPLE
SIZE

RELATIVE
FREQUENCY

FORBS
Circi um Spa

EpilobiuM halleanum
Fragaria vesca
Urtlca dioica

GRASSES
Bromus carinatus
Dactvlis clomerata
Elymus lanceolatus
Elvmus smithii
Elymus spicatus
Elymus trachycaulus

0.25 0.66 8 12.50
0.63 1. 65 8 12.50
0.63 i.65 8 12.50
0.13 0.33 8 12.50

3.75 4.15 8 50.00
4.75 3.60 8 75.00
15.50 8.99 8 100.00

1. 25 2.17 8 25.00
3.75 4.84 8 37.50
0.63 1.65 8 12.50



TABLE 5: 1989 SAMPLING RESULTS - SELINA PLOT
(SE Subplot, Gray Soil B, Fertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
si zes.

COVER

" MEAN STANDARD SAMPLE
COVER DEVIATION SIZE ..

Total Living Cover 35.63 11.84 8

Mulch & Litter 8.13 3.48 8

Bareground 28.13 3.48 8

Rock 28.13 7.47 8

COMPOSITION

Shrubs

Forbs

Grasses

" MEAN
COVER

15.42

84.58

STANDARD
DEVIATION

22.00

22.00

SAMPLE
SIZE ..

8

8

8

.Sample size was determined by Division of Oil, Gas & Mining (see
METHODS) •



TABLE 6: 1989 SAMPLING RESULTS - SELINA PLOT
(SE SUbplot, Gray Soil B, Fertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

~ MEAN STANDARD SAMPLE RELATIVE
SPECIES COVER DEVIATION SIZE FREQUENCY

SHRUBS 8

FORBS
Epilobium hal1eanum 0.38 0.70 8 25.00
Hedysarum boreale 1. 13 1.76 8 37.50
Machaeranthera canescer,s 0.63 1. 65 8 12.50
Per,st emorl strictus 1.63 3.31 8 25.00

GRASSES
Bromus carinatus 6.88 10.83 8 50.00
Dactylis glomerata 1.63 3.31 8 25.00
Elymus lanceolatus 8.75 8.91 8 62.50
Elyml.ls smithii 9.63 5.57 8 87.50
Elymus spicatus 1. 25 2.17 8 25.00
Poa praterlsis 3.75 4.84 8 37.50



TABLE 7: 1989 SAMPLING RESULTS - BELINA PLOT
(SW Subplot, Gray Soil B, Unfertilized)

Total cover and composition for the revegetation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
si zes.

COVER

" MEAN STANDARD SAMPL.E
COVER DEVIATION SIZE ..

Total Living Cover 30.00 14.36 8

Mulch & Litter 5.00 0.00 8

Bareground 35.00 12.75 8

Rock 30.00 12.50 8

COMPOSITION

Shrubs

Forbs

Grasses

" MEAN
COVER

11.61

88.39

STANDARD
DEVIATION

11.70

11.70

SAMPL.E
SIZE ..

8

8

8

.Sample size was determined by Division of Oil, Gas & Mining (see
METHODS) •



TABLE 8: 1989 SAMPLING RESULTS - BELINA PLOT
(SW SUbplot, Gray Soil B, Unfertilized)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

SPECIES

SHRUBS

" MEAN
COVER

STANDARD
DEVIATION

SAMPLE
SIZE

RELATIVE
FREQUENCY

FORBS
Epilobium halleanum
Penstemon strictus
Urtica dioic:a

GRASSES
Bromus carinatus
Dac:tylis glomerata
Elymus lanceolatus
Elymus smithii
Elymus soic:atus
Poa pra;;er,sis

0.63 1.65 8 12.50
1.88 2.42 8 37.50
0.38 0.99 8 12.50

5.38 3.67 8 75.00
3.38 4.15 8 50.00
7. 13 5.16 8 75.00
7.50 11. 18 8 62.50
1.88 2.42 8 37.50
1.88 4.96 B 12.50



TABLE 9: 1989 SAMPLING RESULTS - UTAH PLOT
(Single plot design)

Total cover and composition Tor the revegetation test plots OT Valley
Camp OT Utah. The table shows means, standard deviations and sample
sizes.

COVER

" MEAN STANDARD SAMPl.E
COVER DEVIATION SIZE ...

Total Living Cover 33.20 9. 14 20

Mulch & Litter 6.95 5.48 20

Bareground 50.50 17.69 20

Rock 9.35 9.91 20

COMPOSITION

Shrubs

Forbs

Grasses

" MEAN
COVER

2.94

59.57

37.50

STANDARD
DEVIATION

4.14

14.92

14.09

SAMPl.E
SIZE ...

20

20

20

---------------------------------------------------~------------------

... Sample size insures 80~ accuracy within 10% OT the true mean.



TABLE 10: 1989 SAMPLING RESULTS - UTAH PLOT
(Single Plot Design)

Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetation test plots of Valley
Camp of Utah.

COVER BY SPECIES

" "'EAN STANDARD SAMPLE RELATIvE
SPECIES COVER DEVIATION SIZE FREQUENCY

SHRUBS
Artemisia tridentata 1. 15 1.62 20 40.00

FORBS
Artemisia ludoviciana 2.25 3.81 20 35.00
ChaeTlact is douglasii 0.30 1.10 20 10.00
Circium sp. 1. 75 2.98 20 30.00
Eriogonum sp. 0.45 0.80 20 30.00
Gayophytum ramosissimum 0.10 0.44 20 5.00
Lappula occidentalis 1.00 2.00 20 35.00
Linum perenne sSP. , ... 1. 00 1. 26 20 50.00_eWU;ll
Mel i lotus officinalis 7.20 4.83 20 95.00
Penstemon strictus 0.10 0.44 20 5.00
Polygonum aviculare 0.60 0.86 20 35.00
Rumex cripus 0.30 0.56 20 25.00
Sal sola iberica 2.15 2.20 20 60.00
Verbascum thapsus 2.20 2.16 20 55.00

GRASSES
Bromus carinatus 1.65 2.15 20 40.00
Elymus lanceolatus 7;70 3.89 20 95.00
Elymus smithii 3.30 3.35 20 60.00
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SPECIES LIST OF VERTEBRATE WILDLIFE
THAT INHABIT SOUTHEASTERN UTAH

Utah is believed to be inhabited by 734 species of vertebrate wildlife.
Four hundred forty-five of these species are protected: 2 amphibians, 2
reptiles, 26 mammals, 58 fish and 357 birds. One hundred of the protected
species are game species: 10 species of big game; 20, fish; 10, furbearers; 43,
migratory game birds; 5, small game mammals; and 12, upland, small game birds.
Table 1 provides a comparison of inhabitation by game species between Utah
Division of Wildlife Resource's five regions.

Southeastern Utah is inhabited by 466 species or vertebrate wildlife in six
biogeographic areas (Table 2). Three hundred forty-three of these species are
protected: 2 amphibians, 26 mammals, 38 fish and 277 birds. Seventy-nine of
the protected species that inhabit southeastern Utah are game species: 9
species of big game; 13, game fish; 9, furbearers, 35, migratory game birds; 4,
small game mammals; and 9, ~pland, small game birds.

Southeastern Utah has been divided into six biogeographic areas. Each
area allows an overlap of wildlife specie~ that inhabit contiguous low and
high elevation areas. This procedure was utilized to reduce any controversy
that would normally arise from a "sharp line" drawn on a map.

A- Wasatch Plateau extending east from Skyline Drive to Highway 10 and bounded
on the north by Highway 6 and on the south by Interstate 70.

B- West Tavaputs Plateau including all drainages -into the Price River drainage \_
from Soldier's Summit east along Reservation Ridge and including the
drainages into Argyle, Nine_Mile and Minnie Maud creeks; bounded on the
east by the Green River and-south and west by Highway 6.

c- East Tavaputs Plateau bounded on the east by th-e Colorado-Utah state line;
on the south by Interstate 70; on the west by the Green River and on the
north by Uintah-Ouray Indian Reservation and the Uintah-Grand county line.

D- San Rafael Swell and San Rafael Desert bounded by Highway 6 on the north;
Highway 10 on the west; the.Green River on the east and the Emery-Wayne
county line on the south.

E- Henry Mountains and Burr Desert bounded on the north by Emery-Wayne county
line; the Green and Colorado rivers on the east; Lake Powell on the south
and Capitol Reef~National Park and the Waterpocket Fold on the west.

F- Mountains and deserts of Grand and San Juan counties south of Interstate
Highway 70 and north of the San Juan River bounded on the east by the Utah­
Colorado border and on the west by the Green and Colorado rivers and Lake
Powell.

Each species is listed by common name followed by the generic and specific
nomenclature. The status for each species was determined by the authors after"
evaluation and consultation from several sources. The listing for mammals was
developed from Sparks (1974), Burt and Grossenheider (1976) and Durrant (1952).
The primary sources consulted in compiling the bird list were Behle and Perry
(1975) and Hayward et ale (1976) although, Peterson (1969), Robbins et ale
(1966) and Udvardyand Rayfield (1977) were also used.



Holden (1973), Bailey et al. (1970), Eddy (1969) and Sigler and Miller
(1963) were consulted for preparation of the list of fishes.

The status of reptiles and amphibians was determined through discussion
with local herpetologists. The phylogenetic listing is after Stebbins (1966).
Tanner (1975) was consulted for species inhabiting Utah.

The following code letters are given for each species to describe its
status~...

K Status unknown - It is believed that these species are present, but little
is known of their population dynamics.

C Common - These species are widespread and abundant.
U Uncommon - These species .are widespread, 'but not abundant;
R Rare - These species are seldom identified during anyone year.
o Occasional - These species are periodic~lly identified during a long term

period--10-50 years.
A Accidental - Distribution for these species does not normally include this

area. Sightings are as far between as 50 to 100 years •.
E Endangered - These species are endangered with extinction or extirpation

from wildland in Utah.
T Threatened - These species are threatened with becoming endangered in Utah.
L Limited - These species are common but restricted to a particular use area

or habitat type in Utah.
X Extirpated - These species have disappeared from wildlaad habitats in Utah.
P Protected - These species are protected by state or federal laws in Utah.
N Nonprotected - These species are not protected by any laws in Utah.

The following terminology is used to describe the seasonal status for avian
species.

Transient - These species pass through southeastern Utah twice a year during
their migratory travels.

Resident - These speci~s occur yearlong in southeastern Utah.

Su~er Resident - These species breed in southeastern Utah and migrate
elsewhere for the winter.

Winter Resident
Utah.

These species breed elsewhere but winter in southeastern

Note, the species marked with an asteric (*) are of high interest
State and those marked with an exclamation mark(!) have potential
the environs of the project area.

2
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SDecies

Fi~he9 -- 38 species in southeastern Utah
Family Clupeidae

Threadfin Shad iDoro92ma Q~tenQn~Q)

Family Snlmonidae
I * Cutthroat Trout (581m2 clarki)

Biogeographic
Area IDh~.21t~d

E,F

A,B,D,F

Population
St~tU5 Trend HBbitat Use Area

L-P Stable I Lake-pelagic areas

C-P Stable Lakes-rocky shores,
deep pelagic water;
rlver-pools, riffles,
and overhanging banks

l

1* Rainbow Trout (Sa1m2 galrdneri) A,B,E,F, C-P Stable Lake-littoral and pelagic
rivers-pools, riffles,
overhanging banks

.D"'A~.-- ..... _-

* Brown Trout (Salmo trutta)

w

* Brook Trout lSalyellnus fontinalls)

Family Esocidae
* Northern Pike (Esox luQlus)

Family Cyprinidae
Longfin Dace (Agosia Qhrysog~ster)

Carp (Cyprlnu5 carDio)

Utah Chub (Gl1~ atrarial

A,B,E,F

A,F

E,F

E,F

A,B,C,D,E,F

A,B

C-P

L-P

L-P

K-P

C-P

L-P

Stable

Stable

Unknown

Unknown

Stable

Abundant

Lake-pelagic and littoral areas
rivers-pools, riffles, and
overhanging banks

Lake-pelagic and littoral areas

Lake-littoral areas with SUb­
merged trees and brush

Unknown

Lakes-littoral areas; quiet
water areas in rivers, ponds,
sloughs, creeks, and
irrigation ditches

Irrigation ditches, ponds,
sloughs, creeks, rivers,
and lakes

Inn



~Dec les

It
Leatherslde Chub (Gila cocell

It
Humpback Chub (Gill aypha)

It
Donyta II Chub .a.J.lA el~gan9t

Roundtall Chub (Gila Lobusta)

Red Shiner (Notropls lytreosls1
1

San Shiner (Notropis stramineusl

Fathead Minnow (Pimephales promelas)

Blogeographlo
Area Inha121ted

A,E

B

B,C,F

B,C,D,E,F

B,C,D,E,F

F

B,C,D,E,F

Population
Status Teend Habitat Use Area

C-P Stable Pool and rlffle areas

E-P Dooronolng Eddle~ and bQckwater~

E-P Dooroa~lng Haln channels of large rivers

C-P Stable Riffles and stagnant backwaters

C-P Increasing Riffles, pools, backwaters,
and eddies

C-P Increasing Riffles, pools, backwaters,
and eddies

C-P Stable Pools and backwaters

~ It Colorado Squawfish (Ptychocheilus lucius) B,C,D,E,F E-P Decreasing Slow waters, eddies, backwaters,
and large pools

It Longnose Dace (Rhinichtys cataractael

Speckled Dace (Rhlnichty~ osculus)

Redside Shiner (Richardsonius balteatus)

,
Family Catostomldae

White Sucker (Catostomus commersonl)

Bluehead Sucker (Catostomus discobQlus)

A

A,B,C,D,E,F

A,B,D

E,F

A,B,C,D,E,F

U-p·

C-P

C-P

U-p

C-p

Unknown

Stable

Stable

Unknown

Stable

Pools and riffles

Pools and riffles

Lakes, creeks and rivers

Unknown

Pools, riffles and lakes



SDecle;,

Flannelmouth Sucker
lCatostomus latlplnnls)

/ Mountain Sucker
(CAtostQmus platyebynchus)

* Humpback Sucker (Xycauchen ~~x~nys)

. )

Biogeographic
Area Inhubited

B,C,D,E,F

A

B,C,D,E,F

Population
Status Trend H~bitat Use Area

C-p Stable Pools and riffles

L-P Stable Pools and riffles

T-P Decreasing Large rlvers with
strong currents

Family Ictaluridae
* Black Bullhead (Ictalyrus melas)

Yellow Bullhead (Ictalueus natalis)

* Channel Catfish (IctalYeu~ Dunctatys)

B,C,D,E,F

E,F

B,C,D,E,F

C-P

R-P

C-P

Stable

stable

Stable

Pools, quiet water and lakes

Quiet water areas and lakes

Pools, riffles, quiet water
areas and lakes

Family Cyprinodontidae
Plains Killifish (Fyndulys kansae)

Family Poecillidae
Mosquito fish (Gambysia afrinis)

Family Cottidae
* Mottled Sculpin (Cottus baiedi)

Family Percichtyidae
* Striped Bass (Morone saxatl1is)

Family Centrarchldae
Green Sunfish (Leoomls cYgn~llus)

* Bluegill (LeDomls maccochirus)

F

F

A

E,F

B,C,D,E,F

E,F

r! l). t' '
~ r.l

R-P

R-P

C-P

C-P

C-P

C-P

Stable Quiet water areas

stable Quiet water areas

Stable Rocky riffles and pool areas

Increasing Lake-pelagic areas

Stable Quiet backwaters and lakes

stable Lakes-littoral areas with
rocky shores and submerged
brush

'ITflI



.species

.. Largemouth Bass
(Miccopterus ~almoldes)

.. Black Crappie
(Pomoxls nigromaculatusl

1

Biogeograph1c
Area InhabitM

A,B,C,D,E,F

E,F

Population
Status Trend Habitat Use Area

c-p Stable Rivers-quiet water areas;
lakes-littoral rocky areas,
with submerged brush

C-P Stable Lake-littoral zone around
SUbmerged brush and trees,
and pelagic areas

Famlly PercLdae..
Perch (Perca flayescens)

"Walleye (Stl;ostedlon yLtreuml

Amphibians -- 11 species In southeastern Utah
Family Ambystomatidae

!"Tiger Salamander (Ambystoma tlgrinum}

Family Pelobatidae
! Great Basin Spadefoot Toad

tscaphloDuS lntermontanus}

F

E,F

A,B,C,D,E,F

A,B,C,D,E,F

U-P

C-P

c-p

C-N

Unknown

Stable

Unknown

Unknown

Unknown

Lake-deep water around
rocky bottoms

Quiet water of ponds,
reservoirs, lakes, temporary
rain pools and streams from
arid sagebrush plains to
rolling grasslands, mountain
meadows and forests

Sagebrush flats, pinion­
juniper woodlands to high
elevations in spruce-fir
communities



Species

Western Spadefoot Toad
(Scaphiopus hammond!)

Family Bufonidae
J Western Toad (Buro boreas)

Red Spotted Toad (BufQ punctatus)

! Woodhouse's Toad (aufQ woodhousel)

Great Plains Toad (Buro ~Qgnaty~

Family Hyl idae
J Chorus Frog (Pseudacris triseriata)

Biogeographlc
Area InhqQited

F

A

D,E,F,

A,B,C,D,E,F

C,D,E,F,

A,B,C,D,F

r-',
I \

Population
Status Trend Habitat Use Area

K-N Unknown Washes, alkali flats,
~oothills, mountain
valleys, in open vegetation
and shortgrass, where soil is
sandy and/or gravelly

K-N Unknown Desert streams, springs,
grasslands, woodlands, and
mountain meadows

C-N Unknown Open grassland and rocky
canyons

C-N Unknown Grassland, sagebrush flats,
woods, desert streams,
valleys, flood plains, farms,
and city backyards

C-N Unknown Prairies, deserts, quiet
water of strcnm~, gra~~­

lands and sagebrush plains

C-N Unknown Grassy pools, lakes, and
marshes of prairies or
mountains



(Xl

iDee ies

Canyon Tree Frog (Hvla arenicolor)

Famlly Ranldae
*Bullfrog (Rang catesbelanal

! Leopard Frog (Rana DlDlens)

~eptlles -- 36 species in southeastern Utah
Family Iguan ldae

* Chuckwalla (Saucomalus obesus)

Collared Lizard (Crotaphvtu5 collaris)

Biogeographic
Area Inhabited

E,F

F

A,B,C,D,E,F

E,F

A,B,C,D,E,F

Population
Status Trend Habitat Use Area

L-N Unknown Intermittant or permanent
streams with rocky pools

. in canyons with cottonwoods
or other trees

L-P Unknown Colorado River-usually quiet
water where there is thick
growth of aquatic vegetation

C-N Unknown Springs, creeks, rivers,
ponds, canals, reservoirs
and wet meadows

L-N Unknown Rocky hillsides

C-N. Unknown Canyons, rocky gullies,
mountain slopes and boulder
strewn alluvial fans where
vegetation is sparse

Leopard Lizard
(Crdtaphvtu5 wlsllzenil)

Lesser Earless Lizard
(Holbrookia maculata)

A,B,C,D,E,F

F

C-N

K-N

Unknown

Unknown

Arid and semi-arid plains with
bunchgrass, sagebrush or
other low desert shrub
communities; avoids dense
vegetation

Washes, sandy stream banks and
sand dunes on shortgrass prairi
and farmlands



/ Eastern Fence Lizard
(Scelopocus undulatus)

Desert Spiny Lizard
(Sceloporus magi~tec)

Diogcographlo
Area InhnQltcd

A,B,C,D,E,F

D,E,F

Popula tiOD

Statup trend Hnbltnt U~C AreA

C-N Unknown . Forest, woodlands, prairie,
brushy flatlands, sand dunes,
r~cky hillsides and
farmlands

C-N Vnknown Shadscale deserts, pinion­
juniper woodland, willows
and cottonwoods.

Sagebrush Lizard
(Sceloporus graciosus)

! Tree Lizard (Ucosaurus ornatus)

Side-blotched Lizard
~ stansburlanal

Desert Horned Lizard
(Phrynosoma platyrhlnosl

! Short-horned Lizard
(Phrynosoma douglassi)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

E

A,B,C,D,E,F

C-N

C-N

C-N

K-N

C-N

Unknown

Unknown

Unknown

Unknown

Unknown

Variety of habitat types;
sagebrush, pinion-juniper,
low desert shrub and
rocklands

Trees and rocks

Inhabits a variety of
habitat types; sandy washes
with scattered rocks and
low growing shrubs

Along washes at the edge of
dunes in saltbrush and
sagebrush areas

Desert grassland, sagebrush,
pinion-juniper, pine-spruce
and spruce-fir associations,
extending from desert shrub
to mountain habitats

'ffP1



SPec ie::)

Family XantusiLdae
"" Utah Night Lizard (Xantusia ylgUls)

Family Ie iidae
Plateau Whiptail (Cnemidoohoru3 yelox)

Western Whiptail
(CnemidoDhorus tigris)

( 'I

Biogeographic
Area Inhabited

E,F

F

A,B,C,D,E,F

Population
Status Trend Habitat Use Area

L-N Unknown Dead clumps of yucca plants
and wood rat middens

K-N Unknown Mountains in pinion-juniper
woodland and lower edges of
ponderosa pine forests

C-N Unknown Desert shrub communities
where plants are sparse
and there are open areas
for running

....
o

Family SCincldae
Many-lined Sklnk

(Eumeces multlylcgatu§)

Western Skink
(Eumeces sklltonianus)

Family Boidae
/ Rubber Boa (Charlna boUae)

E,F

C

A

K-N

K-N

C-N

Unknown

Unknown

Unknown

Shortgrass prairie that
extends into the mountainsj
often vacant lots, city
dumps and backyards'

Grasslands, woodlands and
forests in rocky habitat
near streams with abundant
cover

Grasslands, woodlands, and
forests with rotting logsj
often found under rocks and
under the bark of fallen or
standing dead trees



Biogeographic Population
_S.D~ec~le~s~~~~~~~~~~~~~~~~~~~~~~A~c~ea~I~nab~D~b~L~te~d~~~S~ta~tu~_lrend Habitat Use Area

Family Colubridae
Smooth Green Snake

(Opheodcys yern§lis)

J Striped Whlpsnake
(MaSticoDhls taenl§tus)

1

Coachwhip (HastlcQphls (lagel1um)

....

.... ! Racer (Colubet constrictor)

Corn Snake (El~phe guttata)

! Ringneck Snake (QiadQphl=1 Dunctatus)

F

A,B,C,D,E,F

E,F

A,B,C,D,E,F

F

A

~\
; I I

K-N

C-N

K-N

C-N

K-N

K-N

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Damp grassy environment

Brushlands, grasslands,
sagebrush flats, pinion­
juniper woodlands and
open pine forests

Utilizes a variety of
habitats but avoids dense
vegetation; rodent burrows,
rocks and branches are used

Meadows, sparse brush and
forest openings with semi­
arid and moist areas; grassy
places near rocks and logs
are preferred

Stream and river bottoms,
rocky wooded hillsides,
coniferous forests, and
farmland with rodent
burrows, rocks and logs

Moist habitats usually in
the mountains or along stream
and river bottoms

11fD
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Biogeograph ie Population
~Decies Area Inhabited status Trend Habitat Use Area

! Gopher Snake
{PituoQb,is melanoleucusl A,B,C,D,E,F C-N Unknown Lowlands to high mountains. including desert, coniferous

forest and farmland types;
grassland and open brushland
are prescribed

J * Milk Snake
{LamprQQCltis triangulum} A,B,C,F K-N Unknown Variety of habitats from, lowlands to mountains; rotten

logs and stumps are preferred

Common Kln«snake
{LamprQpsltis getulusl E,F K-N Unknown Variety of habitats from

lowlands to mountains with
rock outcrops and clumps of

~
vegetation under ~ottlng

N logs or rocks

* Sonora fic)Ufttain Kingsnake
{LamprgQlltis Dyromelana} A K-N Unknown Mountains, pinion-juniper

woodlands, mountain brush,
coniferous forests with
rocks, logs and dense clumps
of vegetation

I
Long-nosed Snake

{RhinoQbt~lus legoDtell F K-H Unknown Prairies, brushland and
irrigated parts of deserts

I Western Terrestrial Garter Snake
(ThamnQpbis ~legansl A,B,C,D,E,F C-N Unknown Variety of terrestrial and

aquatic habitats from
lowlands to mountains

! Common Garter. Snake
CThamnoA.bis sirtal1;J) A,F K-N Unknown Variety of .habitats,

usually near water



~ecles

Black-necked Garter Snake
(Thamnoph15 cyrtopsis)

Western Black-headed Snake
(Tantilla planiceps)

Biogeographic
Area Inhabited

F

E,F

Population
Statu§ Trend Habitat Use Area

K-N Unknown Desert and grasslands

K-N Unknown . Grasslands, woodlands and
deserts; often found under
rocks and logs

J Night Snake (Hyp~1g1ena tQrQuata~ A,B,C,D,E,F C-N . Unknown Plains, sagebrush flats,
desert and woodlandSj often
found under rocks and
surface litter

Fam1ly Crotalidae
Hopi Rattlesnake

(CrQtalu~ y1r1dis nuntlus)

Prairie Rattlesnake
(CrQtalu~ viridis viCidis)

! Midget Faded Rattlesnake
(Crotalus 11r1d15 cOncolor)

E

F

A,B,C,D,E,F

U-N

U-N

C-N

Unknown

Unknown

Unknown

Prefers rock piles and
rodent burrows on grasslands,
brushlands, woodlands and
forests; avoids sparsely
vegetated deserts

Prefers rock piles and
rodent burrows on grass­
lands, woodlands and
forests; avoids sparsely
vegetated deserts

Prefers rock piles and
rodent burrows on grasslands,
brushlands, woodlands and
forests; avoids sparsely
vegetated deserts

ITfTl



Species

Birds -- 278 species in southeastern Utah
Order Gaviiformes

Family Gav11dae
Common Loon (Gavia immer)

Order Podicipediformes
Family Podlcipedldae

Horned Grebe (Podiceps auritus) »

Eared Grebe (PodlceDs nlgrlcollis)

It Western Grebe
(Aechmophorus occldentalls)

Pied-billed Grebe
(Podl1ymbus podlceps)

I

Order Pelecaniformes
Family Pelecanidae

It White Pelican
(Pelecanus erythrorhynchos)

Family Phalacrocoracidae
It Double-crested Cormorant

(Phalacrocorax auritus)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

u-p
transient and
winter resident

R-P
transient and
summer resident

c-P
summer resident

c-P
summer resident

C-P
summer resident

L-P
transient and
summer resident

u-P
summer resident

Population
Trend

Stable

Stable

stable

Stable

Stable

Stable

Stable

. !

I

.Habitat Use Area

Lakes of coniferous
forests, open lakes,
reservoirs and bays

Lakes, ponds and
reservoirs

Lakes, bays and
reservoirs

Sloughs, bays and
reservoirs and lakes
with emergent vegetation
for nesting

Ponds, lakes,
streams and marshes

Larger shallow bodies
of water and large
rivers

Bays, lakes and rivers



Biogeographic
Area Inhabited Status

Population
Trend Habitat Use Area

Order Clconliformes
.Family Ardeidae
!~Great Blue Heron (Ardea herodias)

Green Heron JButorides stciatus)

..

Cattle Egret (Bubulcu~ IbIs)

/ Snowy Egret (Egretta thula)

Black-crowned Night Heron
(NYQtIcQrax nyctlQocaxl

Least Bittern (Ixobrychu~ exllls1

American Bittern
(Botaurus lentlnglnosusl

Family Ciconildae
Wood Stork (MYQtecla amerlQgni)

Family Threskiornithldae
*Whlte-faced Ibi5 (Plegidls chihil

A,B,C,D,E,F c-p Stable Marshes, shallow
resident reservoirs, rivers,

streams, shores and
irrigation ditches

B,E,F R-P Unknown Marshes, wooded streams,
transient rivers, small pond5 and

lake margins

E,F O-p Unknown Marshes, lake margins,
transient and irrigated lands

A,B,C,D,E,F C-P Stable Marshes, ponds, lake
summer resident margins and irrigated

land

A,B,C,D,E,F C-p Stable Marshes, lake margins
summer resident and 5hores

D,E,F U-P Unknown Densely vegetated
transient marshes

A,B,C,D,E,F U-p Stable Densely vegetated marshe
summer resident

D,E,F O-p Unknown Marshes, ponds and
transient lake margins

A,B,C,D,E,F c-p Increasing Marshes and irr igated
summer resident land

r'-.

I 1
m)
ii!



Speci"es
Biogeographic
Area Inhabited Status

Population
Trend Habitat Use Area

Order Anseriformes
Family Anatidae

It Whistling Swan (0101" columbianus)

It Trumpeter Swan (Olor buccinator)

It tCanada Goose (Branta canadensis)

~ite-fronted Goose
(Ansel" albifrons)

A,B,C,D,E,F

B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

O-P
winter resident
C-P
transient

R-P
transient

C-P
resident and
transient

R-P
transient

Stable Lakes, large rivers
and fields

Unknown Lakes and large rivers

Increasing Lakes, bays, marshes,
rivers and grainfields

Stable Marshes, fields, lakes
and bays

ItSnow Goose (Chen caerulescens)

It Ross' Goose (Chen rossii)

/ It Mallar1d (Anas platyrhYnchos)

/ ltGadwall (Anas strepera)

/ It Pintail (Anas acuta)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

U-P
transient

o-p
transient

C-P
resident and
transient

C-P
resident and
transient

C-P
resident and
transient

Stable

Stable

Stable

Stable

Stable

Marshes, grainfields,
reservoir, ponds and
bays

Marshes, grainfields,
prairies, ponds and
bays

Marshes, irrigated land,
grainfields, ponds, rive
lakes, bays and reservoj
extending from lowlands
mountains

Lakes, ponds, rivers
and marshes

Marshes, grainfields,
ponds, lakes and
reservoirs



Soecles

! *Green-w1nged Teal (Anas cr~ccal

*Blue-wlnged Teal (Anas d1scocs)

l*Clnnamon Teal (Ana;l cvanootera) •

I

*Amerlcan Widgeon (Anas amer~ana)

~ * Northern Shoveler (Ana~ 9lyoeata)

! *Wood Duck .u.J,.x. sPoDsa}

*Redhead (AvtbvB amerLcgoa)

*Rlng-necked Duck {Aythya collarls}

*Canvasback (Aytbyg yal1s1nerla)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A, B, C,.D , E, F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-P
resident and
transient

U-P
resident and
transient

C-P
resident and
transient

C-p
resident and
transient

C-p
resident and
transient

R-P
transient

C-P
resident and
transient

u-p
transient

c-p
transient
R-P
summer resident

Population
Trend

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

HaQitat Use Area

Marshes, lakes, ponds,
rivers and bays

Ponds and marshes

Stock ponds, rivers,
marshes and lakes

Marshes, irrigated land,
ponds, lakes and bays

Marshes, ponds and
sloughs

Wooded rivers and
ponds

Marshes with some deep
wa ter, lakes and
reservoirs

Coniferous lakes,
wooded ponds, marshes
and reservoirs

Marshes, lakes and
reservoirs



Species

..
Greater Scaup (Aythya marllal

.. .
Lesser Scaup (Aythya a(riois)

..
Common Goldeneye

(Buceohala clangula)

.. Bufflehead (Buceohala albeola)

..

I

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

status

u-p
transient

C-P
transient

u-p
transient

U-P
transient

Population
Trend

Stable

Stable

Stable

Stable

Habitat Use Area

Lakes, rivers and ponds

Marshes, ponds and
lakes

Lakes and rivers

Lakes, ponds and
rivers

1-'.
(»

.. White-winged Seoter
(Melanltta deglandi)

"Ruddy Duck (Oxyura 1amaicensisl

"Hoode? Merganser (Hergus cucullatus)

"Common Merganser (Mergus merganser)

"Red-breasted Merganser
(Hergus serrator)

D

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E~F

A,B,C,D,E,F

O-P
transient

C-P
resident and
transient

R-P
transient

C-p
transient
u..:p
winter resident

C-P
transient

Stable

Stable

Stable

Stable

Stable

Large lakes and
reservoirs. Recorded
occurrence at Desert
Lake WMA

Marshes, ponds, rivers
and reservoirs

Wooded lakes, ponds,
rivers and reservoirs

Wooded lakes and rivers
in summer; in winter,
open rivers, lakes and
ponds

Lakes, reservoirs and
rivers



Species

Order Falconlformes
Family Cathartidae

I ..Turkey Vulture (Catbartes aura)

California Condor
(Qymnogvps c~lifornianus)

Family Accipitridae
!~oshawk (Accipiter gentilis)

Biogeographio
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

status

C-p
summer resident

x-p

U-p
resident

Population
Trend Habitat Use Area

Stable Usually seen 1n sky or
perched on dead trees,
posts, carrion or on groune

Extirpated Usually seen in sky or
perched on dead trees,
posts, carr ion or on groune

Stable Mountain woodlands

1 ..Sharp-shinned Hawk
(Accipiter sttiaty~

~ !~ooperts Hawk (Accipiter cooperii)

I ..Red-tailed Hawk (ButeQ jamaicensls)

..Red-shouldered Hawk (Buteo 11neatusl

1.. Swa lnson t s Hawk (ButeQ swa inson1)

ITn I

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C,F

A,B,C,D,E,F
.,

U-P
resident and
transient

C-P
summer resident
and transient
R-P
winter resident

c-P
resident

A-P
transient

u-p
summer resident

stable

Stable

stable

Unknown

Stable

Forests, thickets,
scruboak, desert riparian,
mountain woodlands and
aspen

Broken woodlands, dry
wooded canyons, riparian
areas, pinion-juniper
and con!fers

Open country, woodlands,
mountains and deserts

Broken woodlands,
primatily along lowland
rivers and often close to
cultivated fields

Dry plains and rangeland
with hills; open forest

- or alpine meadows with
sparse trees



Stable Open mountains, foot­
hills, canyons and deser

Species

'" Rough-legged Hawk (ButeQ lagopus)

'" Ferruginous Hawk (Buteo regal is)

..
/ Golden Eagle (AQuila chrysaetos)

..

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

p

Status

c-p
winter resident

U-P
summer resident
R-P
winter resident

C-P
resident

Population
Trend

Stable

Stable

Habitat Use Area

Open country, woodlands,
deserts and marshes

Open desert; infrequentl
marshes and farmlands
are utilized

"'Bald Eagle
(Hallaeetu5 leucoceRhalu~)

N J "'Marsh Hawk (Circus cyaneus)
o

Family Pandionidae
"'Osprey (PaDdioD haliaetus)

Family Falconidae
! '" Pra ir"e Falcon

(Falco mexicanys)

"'Peregrine Falcon
(Falco Deregrinys)

"Merlin (Falco columbarius)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

E-P
winter resident

c-p
resident

U-P
transient

C-P
resident

E-P
resident

C-P
winter resident

Increasing Lakes, rivers and marshf
surrounded by open
country with available
perching sites

Stable Marshes, fields and
prairies

Stable Rivers, lakes and
large bodies of water

Stable Canyons, open habitat
1n mountains, plains
and deserts

Unknown Canyons, high cliffs,
rivers, marshlands and
deserts

Unknown Open country and foot­
hills; often associated
with flocking passerine;



pecies

1* American Kestrel
(Falco sparverius)

Order Galliformes
Family Tetr80nidae
1* Blue Grouse (Dendrag8Dus obscurus)•

I * Ruffed Grouse
(Bonasa umbellus)

N I *Sage Grouse
~ (Centrocercus urophasianus)

Family Phaslanidae
* California Quail

(Lophortyx californicus)

* Gambels Quail (Lophortyx gambelii)

* Chukar (Alectoris chukar)

* Ring-necked Pheasant
(Phasianus colchicus)

Biogeographic
Area Inhabited Status

A,B,C,D,E,F C-P
summer resident
U-P
winter resident

A,B,C,D,E,F C-P
resident

A,B C-P
resident

A,B,C,F C-P
resident

A,B,D,E,F C-P
resident

D,E,F C-P
resident

A,B,C,D,E,F C-P
resident

A,B,C,D,E,F c-p
resident

(~)

Population
Trend Habitat Use Area

Stable Open country, prairies,
deserts, wooded streams,
farmlapd and cities

Stable Coniferous forests, aspen,
mountain brush, open
slash and burns

Stable Aspen and coniferous
forests near stream
courses

Stable Sagebrush plains
associated with pasture
lands; sagebrush parks
associated with wet
meadows

Stable Mountain brush, woodland
edges and farmlands
near river bottoms

Stable Desert thickets, usually
near \o{ater

Stable Rocky, grassy or brushy
slopes in arid mountains
and canyons

Decreasing Irrigated cropland,
pastureland, 'I'lrtflands
anti rl':!sert- va It
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...
White-winged Pheasant

(~haslanus colchlcus) E,F L-P
resident

Decreasing Irrigated cropland,
pastureland and wetland:
near Hanksville and
Blufr, Utah

Family.Meleagrididae
.. Merr iam' s Turkey

(Mel~agcls gallaoavo)

•
Order Gruiformes

Family Gruidae
It Sandhill Crane (Gcus canadensis)

N
N·

Family Rallidae
.. Virginia Rail (Hallus !Lmicola)

.. Sora Rail (Poczana garollna)

.. Coamo~ Gallinule
(Gallinula chlocopus)

"American Coot (Fyllca americana}

Order Charadriiformes
Family'Charadriidae

Semipalmated Plover
(Charadrius semLpalmatus)

F

.A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,D

A,B,C,D,E,F

A,B,C,D,E,F

L-P
resident

R-P
transient

c-P
resident'

u-p
resLdent

R-P
transient

c-p
resident and
transient

U-P
transient

Stable

Stable

Stable

Stable

Unknown

Stable

Stable

Mountainous regions wit}
Ponderosa pine, mixed
conifer and aspen wood­
lands or mountain brush

In Winter, prairies
grainfields and marshes
in summer, mountain
meadows and marshes

Marshes

Marshes and'wet meadows

Marshes, wet meadows,
lakes with bulrush or
cattails and sedges

Ponas, lakes, marshes,
and agriCUltural lands
adjacent to wetland
habitats.

Shores of marshes,
reservoirs and mudflats



Soecies

..Snowy Plover
(Charadrius glexandrinus)

! Killdeer (Charadriys yoclferus)

! Mountain Plover
[Charadrlus montanys)

American Golden Plover
(fluyialis dQminiQa)

Black-bellied Plover
[Pluyialls sQuatarolg)

Family Scolopacidae
.. Common Snipe (Capella gallinago)

,

Biogeographic Population
Ac~a Inhabited status Trend Hapitat Use Area

A,B,C,D,E,F U-P Stable Alkali and sand flats
transient

A,B,C,D,E,F C-p Stable Fields and pastures,
summer resident lawns, riverbanks,
and transient irrigated land, shores,

plowed fields, alkali
flats and gravel roads

A,B,C,F R-P Stable Semi-arid grasslands,
transient plains and plateaus

A,B,C,D,E,F U-P Stable Prairies, mudflats
transient and shores

A,B,C,D,E,F C-P Stable Mudflats, open
transient marshes and shores

A,B,C,D,E,F C-P Stable Marsh~s, irrigation
resident ditches, stream sides,

and wet meadows

.. Long-billed Curlew
[Numenlu~ amerlcanus)

.. Willet (CatQPtC9phorus semioalmatus)

! Spotted Sandpiper
[Iringg maQularia)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

U-p
summer resident
and transient

U-P
summer resident
and transient

C-p
summer resident
and transient

Declining Meadows, pastures
and wetlands

Stable Marshes, wet meadows
and muddy shores

Stable Pebbly lake shores,
ponds and stream sides



:3pecles

1 Solitary Sandpiper
(Tringa solitaria)

JGreater Yellowlegs
(Tringa melanoleuca)

Lesser Yellowlegs
(Tringa flavipes)

Pectoral Sandpiper
(Calidris melanotos)

Baird's Sandpiper
(Calidris bairdii)

Least Sandpiper
(Calidris minutilla)

Western Sandpiper
(Calidris mauri)

I

Sanderling (Calidris alba)

Short-billed Dowitcher
(Limnodromus griseus)

Long-billed Dowitoher
(Limnodromous scolopaceus)

,

Blogeograph: I
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

. Status

u-p
transient

u-p
transient

C-P
transient

u-p
transient

u-P
transient

C-P
transient

C-P
transient

u-p
transient

U-P
summer resident
and transient

C-P
summer resident
and transient

Population
Trend

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Iflip
Habitat Use Area

Stream sides, ponds
and marshes

Open marshes, mudflats,
streams and ponds

Marshes, mudflats,
shores and pond edges

Prairie pools and
marshy shores

Rainpools, pond margins
mudflats and shores

IGrassy marshes, rain-
pools, shores and alkal
mudflats

Shores, beaches, mud­
flats and open marshes

Lake shores

Mudflats, open marshes
and ponds

Mudflats, shallow
pools and wetlands



Species

Marbled Godwit (Limosa fedoa)

Family Recurvirostridae
American Avocet

(Recurvirostra americana)

Black-necked Stilt
(Himantopus mexicanus)

Family Phalaropodidae
Wilson's Phalarope

(Phalaropus tricolor)

Northern Phalarope
(fhalaropus lobatus)

Family Larldae
Glauoous Gull (Larus hyperbor,us)

Herring Gull (Larus argentatus)

1 California Gull
(Larus californicus)

1 Ring-billed Gull
. (Larus delawarensi§)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,a,C,D,E,F

A,B,C,D,E,F

A,a,C,D,E,F

A,a,C,D,E,F

o

A,B,C,D,E,F

A,a,C,D,E,F

A,a,C,D,E,F

Status

C-p
transient

C-p
summer resident
and transient

C-p
SU!!1l!1er resident
and transient

C-p
summer resident
and transient

C-p
summer resident
and transient

R-P
transient

u-p
transient

C-p
summer resident

C-p
winter resident'

population
Trend

Stable

Stable.

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Habitat Use Area

Grasslands and meadows
near lakes and shallow
lake margins

Marshes, mUdflats,
alkaline lakes, shallow
.ponds and sloughs

Grassy marshes, alkali
mUdflats; pools and
shallow lakes

Shallow lakes, marshes,
pools, shores and
mudflats

Lakes and ponds

Recorded using marsh­
lands at Desert Lake WMA

Lakes, farmlands and
dumps

Lakes, rivers, farm­
lands and dumps

Lakes, rivers, refuse
dumps, fields and cities



Species

Franklin's Gull (Larus pipixcan)

! Bonaparte's Gull (Larus philidelphia)

Forsters Tern (Sterna forateri)

I II
Biogeograph... I

Area Inhabited·

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-p
summer resident

U-p
transient

C-p
summer resident
and transient

Population
Trend

Stable

Stable

Stabie

Habitat Use Area

Prairies, marshes, lakef
and plowed fields

Rivers, lakes and
open marshes

Marshes, lakes
and reservoirs

Common Tern (Sterna hirundo)

Black Tern (Chlidonias niger)

, A,B,C,D,E,F

A,B,C,D,E,F

U-P
transient

C-P
summer resident
and transient

Stable

Stable

Lakes and reservoirs

Marshes, lakes and
reservoirs

Caspian Tern (Hydroprogne casoia)

Order Columbiformes
Family Columbidae

*I Band-tailed pigeon
(Columba fasciata)

Rook Dove (Columba lavia)

J * Mourning Dove (Zenaidamacroura)

White-winged Dove
(Zenaidura asiatica)

A,B,C,D,E,F

A,E,F

A,B,C,D,E,F
\

A,B,C,D,E,F

E,F

U-P
transient

U-p
summer resident
and transient

C-N
resident

c":p
summer resident
and transient

A-P
summer resident
and transient

Stable

Stable

~l-hlp

Stable

Unknown

Large lakes and
reservoirs

Forests, canyons and
foothills near mountain
brush (acorns) and
agricultural lands

Cities, farms and
cliffs

Farmlands, towns, open
woods, grassland and
deserts

Open woods and
river bottoms



5.Decle;,

Order Cuculiformes
Family Cuculidae

. I It Yellow-billed Cuckoo
CCOCCYZUS amerlcanus)

Order Strigiformes
Family Tytonidae

I It Barn Owl (lyto albal

..

Biogeographic
Area lnhabit~d

A,B,e,D,E,F

Status

K-P
summer resident

K-P
resident

Population
Trend

Unknown

Unknown

Habitat Use Area

River thickets and
willows

Woodlands, fields', fanns,
towns', canyons, cliffs and
dirt banks

Family Strigidae
I It Screech Owl COtus aslo)

N.....

! It Flammula ted Owl (OtU3 flammeolus)

! ItGreat Horned Owl (Bubo yirginianus)

! It Pygmy Owl CQlaucldium gnoma)

A,B,e,D,E,F U-P Stable
resident

A,B,e,D,E,F K-P Unknown
summer resIdent

A,B,e,D,E,F c-p Stable
I resident

A, B,e ,D,'E, F K-P Unknown
resident

Riparian communities and
wooded canyons

Open pine and fir
forests in mountains

Ubiquitous

Wooded canyons in open
coniferous, mixed wood­
lands and pinion-juniper
forests

*Burrowlng Owl (Speotyto cunicularia) A,B,e,D,E,F L-P
resident

Declining Open grassland, prairies,
dikes, desert, farms and
prairie dog colonies



"snecies

* Spotted Owl (Strlx Qccidental+s)

* Long-eared Owl 'Asio otus}

* Short-eared Owl 'Asio (lammeus) )

! * Saw-whet Owl 'Aegolius acadlcus)

""(X)

Order Caprimulgiformes
Family Caprimulgidae,
. Common Nighthawk

'Chordeiles minor)

Lesser. Nighthawk
'Chocdeiles acutipennls)

\

I II
Biogeographic
Area Inhabited

C,E

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

E

Status

K-P
Unknown

C-p
resident

c-p
resident

K-P
resident

c-p
summer resident

R-P .
sum~er resident

Population
Trend

Unknown

Stable

Stable

stable

Stable

Unknown

Habitat Use Area

Wooded canyons ~ith

narrow side canyons in
the desert

River woodlands,
pini~n-juniper forests,
willow thickets and
Russian olive trees

Marshes, prairies,
irrigated land and open
country with short
vegetation

Forest, conifers and
groves

Treeless plains to
mountains with open pinE
woods; often seen in fli
over country side or to~

Arid open scrUb, dry
grasslands, pastures
and desert washes

Poor-will 'fhalaenoptilus nuttallii} A,B,C,D,E,F c-p
summer resident

Stable Arid uplands with open
pinion-juniper and spar:
brush; riparian areas ar
roadsides



Biogeographic Population
!peeles Area Inhabited Status Trend Habitat U;,e Area

Order Apodiformes
Family Apodidae

!*Black Swift (Cypseloides niger) A,B,C,D,E,F U-P Unknown Open areas in mountain
summer resident country

White-throated Swift
(Aeronautes saxatalis) A,B,C,D,F C-P Unknown Open areas; wide ranging

summer resident and breeds mainly 1n dry

• mountain canyons

Family Trochllidae
! Black-chinned Hummingbird

(ArchilQchus alexandrl) A,B,C,D,E,F C-P Unknown semi-arid country near
summer resident water; semi-wooded canyons

and slopes, mountain brush
and riparian woodlands

N
~ ! Broad-tailed Hummingbird

jSelasphQrus platYcercus) A,B,C,D,E,F c-p Unknown Ubiquitous
summer resident

! Rufous Hummingbird
(SelasphQrus rufus) A,B,C,D,E,F I c-p Unknown Forest edges, thickets

summer resident in coniferous and
and transient deciduous forests,

mountain brush and
alpine meadows

I Calliope Hummingbird
(StellulA CAlliope) A,B,C,D,E,F C-P Unknown High mountains, canyons

summer resident and forest openings

! Rivoli's Hummingbird
(Eugenes fUlgen~) E,F U-p Unknown High mountain forest

summer resident openings, pine-oak
forests and canyons

~

j )



r· eog lic
..sD~e...c..le~s"""'_-I11I11 ~ --tlAJ:.r¥JeaL.l.IJ1nll.iha5l.!b;Ui~t.ae( Status

POlJu.... otiou
TrenQ

Order Caracilformes
. Family Alcedinldae

!* Belted Kingfisher
~Megaceryle alcyon)

Order Piciformes
Famlly Picidae

! Comon Flicker
(ColaDtes auratu3)

,

* Pileated Woodpecker
(DrYQcopuS »11eatusl

A,B,C,D,E,F

A,B,C,D,E,F

F

U-p
resident

C-p
resident

R-P
resident

Stable

Stable

Unknown

Rivers, ponds and lakes

Deciduous or mixed wood­
lands, open forest, farms
towns, canyons and semi­
open country

Mature coniferous and
mixed forests with many
snags

UJ
o

Red-headed Woodpecker
(Melanecpes erythcocephalus)

! Yellow-bellied Sapsucker
(SphycaDicu~ yacius)

* Williamson's Sapsucker
(SphYCaplcus thyroideus)

*Lewls Woodpecker (Asyndesmus lewi~l

!Halry Woodpecker
(Dendcocopos yillosys)

B

A,B,C,D,E,F

F

F

A,B,C,D,E,F,

R-P
resident

C-P
resident

U-P
summer resident

K-P
summer resident
and transient

c-p
resident

Unknown

Unknown

Unknown

Unknown

Unknown

Groves, farm country,
riparian areas, towns and
scattered trees,

In summer woodlands and
aspen groves; in winter
orchards and other trees

Higher coniferous forests
and burns

SCattered or logged
forests, burns, cotton­
wood groves and ponderosa
pine

Mountain forests,
woodlands and river groves



,ec ies

! Dowhy Woodpecker
(Deodrocopos pUbescen~

/Northero Three-toed Woodpecker
(Plcoides trldactyly~)

Order Passeriformes
Family Tyrannidae

Western Kingbird
(Tyraonu~ yerticalis)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D,E,F

Status

C-p
resident

U-p
resident

C-p
summer resident

Population
Trend

Unknown

Unknown

Stable

Habitat Use Area

Broken or mixed forest,
willows, poplars, riparian
woodla~ds, orchards and
shade trees

Coniferous forests

Open cquntry with
scattered trees, farms
and roadsides

w....
! Cassin's KLngbird

{TYranou~ yoclferans)

Eastern Kingbird
(Tyrannus tyrannu51

Ash-throated Flycatcher
(Myiarchus cinerasceos)

Black Phoebe (SayOents nigrlcans)

Says Phoebe (Sayorol~ saya)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

F

A,B,C,D,E,F

U-p
summer resident

! C-p
. summer resident

C-p
summer resident

C-p
resident

C-p
resident

Unknown

Unknown

Stable

Unknown

Unknown

Semi-open high country,
scattered trees, pine­
oak mountains and ranch
groves

Wood edges, parklands,
riparian areas, farms,
shelter belts, orchards
and roadsldes

Semi-arid country,
deserts, brUSh, pinion­
juniper and open woods

Stream~ide woodlands,
farmyards and towns
with cliffs near water

Open arid counlry,
deserts, bushy plains,
prairie farms, canyon
mouths and bUi!1n





species

Family Alaudidae
! Horned Lark

(Eremophila alpestrlsl

•Family Hirundlnidae
! Violet-green Swallow

(TacbycinetA thalasssina)

! Tree Swallow (Iridoprocne bicolor)

! Bank Swallow (RloarlA riogria)

J Rough-winged Swallow
(Stelgidopteryx rUf1collis)

J Barn Swallow (Hirundo rustica)

Biogeographic
Area InhabU~d

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Statu5

C-P
resident

C-P
summer resident

C-P
summer resident

C-P
summer resident

c-p
summer resident

C-p
summer resident

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Plains, desert, prairies,
fields, sparse sagebrush
flats, dirt roads, shores,
alpine meadows, alkali
flats and areas of sparse
vegetation

Widespread when foraging;
when n~sting, open forests
foothill woods, mountains,
canyons, cliffs and towns

Open country near water,
marshes, mountain meadows,
streams, lakes and wires;
when nesting requires dead
trees and snags, preferabl:
near water

Usually near water; over
fields, marshes, streams
and lakes

Near streams,' lakes and
washes

Open or sem i-"
coun h" • dijCh .. ~

f1 '. shr r

'I. :: :.... .1 v



.species
Biogeographi(,p .
Area Inhabited Status

Populatio.n
Trend

rTIp
Habitat Use Area

I Cliff S....allow
(Petc9chelidon oyrrhon9ta) A,B,C,D,E,F C-P

summer resident
Unknown Open to semi-wooded

country, neat farms,
cliffs, canyons, rivers
or lakes

I * Purple Martin (Progne subis)

Family Corv Ldae
I Steller's Jay (Cyanocitta stell~ri)

•

! Gray Jay (Perlsorius canadensis)

,~- .
SCrub Jay (Aohelocoma ~erulescens)

! Black-billed Magpie (Plca oica)

I Common Raven (Coryus corax)
I

!Common Crow (Coryus brachyrhynchos)

PlnLon Jay (Gymnorhinus cyanocephala)

JClark's Nutcracker
(Nucifraga c9lumblana)

A,B,C,E,F

A,~,C,D,E,F

A,B,C,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

I A, B, C, D, E, F'

A,B,C,D,E,F

A,B,C,E,F

U-p
summer resident

C-P
resident

R-P
resident

c-p
resident

c-P
resident

c-P
resident

O-P ,
transient

C-P
resident

C-p
resident

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Open forests of aspen
and conifers

Conifers and pine­
oak forests

Coniferous forests

Foothills, oaks,
mountain brush, river'
woods and pinion-juniper
woodlands

Foothills, ranches, sage­
brush, river thickets,
~shel~erbelts and prairie
'brush

Mountains, deserts,
canyons and cliffs

Deciduous, mixed and
open coniferous woodlands
farmlands and rlver grove

Pinion-juniper woodlands,
but ranges into sagebrush

High mountains in conifer:
near tree line



Species

Family Par idae
Black-capped Chickadee

(farU3 atcicapillus)

! Mountain Chickadee
,{ farul! gambe1U

Biogeographlc
Acea rnhab Ufd

A,B,C,D,E,F

Status

C-P
resident

c-p
resident

Population
Trend

Unknown

Unknown

Habitat U;,e Area

In summer aspen-conifer,
mixed woodlands and
forest edges; in winter
woodlands along valley
streams and tree rows

In summer mountain
forests and conifers;
in winter riparian wood­
lands at lower elevations

IN
\Jl

Plain Titmouse
(Parus inornatus)

Bushtit (fsaltriparus m1nimus)

Famtly Sittidae
! White-breasted Nuthatch

(Sltta carQ11nen5is)

I Red-breasted Nuthatch
<Sltta canaden~ls)

I Pygmy Nuthatch (Sitta DU5i1la)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D,E,F

C-P
resident

C-P
resident

C-P
resident

C-p
resident

C-p
resident

Unknown

Unknown

Unknown

Unknown

Unkl

Pinion-juniper woodlands

Oak woodlands, mountain
brush, broad-leafed and
mixed woods and pinion­
juniper forest

Coniferous forests,
pinion-juniper wood­
lands, oak brush, and
riparian woodlands

Conifn .•

f\ I!I



'Family Certidae
rBrown Creeper (Certhia familiaris)

Family Cinclldae
r Dipper (Cinclus mexlcanus)

1

Family Troglodytidae
! House Wren (Troglodytes aedon)

Rock Wren (SalDinctes obsoletus)

Canyon Wren (Catherp~s mexlcanu~)

Bewick's Wren (Thryomanes bewlckll)

Long-billed Marsh Wren
(Clst~thorus palustris)

Family Mlmidae
Mookingbird (Mimus polyglottos)

r Gray Catbird
(Dumetella carolinensis)

A,B,C,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C-P
resident

C-P
resident

c-p
summer resident

C-P
resident

c-p
resident

C-P
resident

L-P
resident

U-p
·trans1.ent and
summer resident

U-p
summer resident

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

In summer mature
montane mixed ,and
coniferous forestsj
lower elevations in
winter

Fast-flowing streams in
or near mounta1nsj lower
levels 1n winter

Woodlands of mountains
and valleys

Desert to high
mountain areas with
talus slopes and cliffs

Rocky cliffs, crevices,
and rock slides

Under brush and pinion­
juniper woodlands

Cattail marshes

Towns, farms, ranches,
roadsides, brush and
desert streamsides

Under.growth, brush or
thickets along valley
streams



Species

Brown Thrasher (Toxostoma [Ueum)

Bendire's Thrasher
(Toxostoma bendirei)

/ Sage Thrasher
(OreoscQotes mQntanus)

Biogeographic Population
Area Inhablted status Trend Habitat Use Area

D,E,F R-P Unknown Brushy places and
resident thorny thickets

F R-P Unkno.wn Desert scrub and
resident farmlands

A,B', C,D, E, F C-P Unknown Sagebrush, rabblt-
resident brush, brushy slopes

and mesas

Family Huscicapidae
/ American Robin

(Turdus migcatQrlus)

Varied Thrush (IxQceus naeyius)

/ Hermit Thrush (Cathacy~guttatys)

Swainson's Thrush
(Cathacus ystylatys)

Veery (Cathacys fyscescens)

A,B,C,D,E,F

E,F

A,B,C,D,E,F

A,B,D

A,B

'rr,
I' '

C-P
resident

o-p
winter resident

C-P
summer resident
and transient

c-p
summer resident

U-p
summer resident

Unknown

Unknown

Unknown

Unknown

Unknown

In summer towns, lawns,
farmland, open forests,
streams ides and any woode
habitat; in winter berry­
bearing trees

Deciduous and coniferous
forests usually near wate

In summer mixed woodlands
and open coniferous fores
in winter woods, thickets
and parks

Willow thickets, river
woodlands, aspens, forest
undergrowth and conifers

streamside woodlands



mec \es

- / It western Bluebird
(Slalla mexlcana)

_! It Mountain Bluebird
(Sialla curcucoides)

! Townsend's Sol ita ire
w (Myadestes townsend i)
00

Family Sylviidae
! Blue-gray Gnatcatcher

(Polioptila caerulea)

J Golden-crowned Kinglet
(Regulus satrapa)

! Ruby-crowned Kinglet
{Regulus calendula)

1

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

status

U-p
summer resident

C-p
resident

C-P
resident

C-P
summer resident

U-P
resident

C-P
resident

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

.Unknown

Habitat U;,e Area

SCattered trees, open
conifers, forests and
farms

In summer open areas
where mountain meadows
and pastures are inter­
spersed with loose stands
or single coniferous
trees; in winter lower
elevations, often open
areas with available
perching sites

In summer open coniferous
forests in the mountains;
in winter canyons, brushy
slopes and junipers

Open. mixed woods, stream­
side thickets, mountain
brush and pinion-juniper
woodlands

In s~mer coniferous
forests; in winter pinion­
juniper and brush in lower
elevations

In summer coniferous
forests; 1n winter other
woodlands and thickets



iDec1es

Family Motacillidae
Water Pipet (Anthus spinoletta)

Family Bombycillidae
J Bohemian Waxwing

(Bombycl11a garrulus)
,

J Cedar Waxwing (Bombycilla cedrorum)

Family Laniidae
Northern Shrike

(Lanius excubitor)

Loggerhead Shrike
(Lanius lUdovicianus)

Family Sturnidae
Starling (Stuirnus vulgaris)

Family Vireonidae
Gray Vireo (Vireo vicinior)

Solitary Vireo
(Vireo solitarius)

!1ll1

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

D,E,F

status

C-p
resident

U-P
winter residen~

C-P
winter resident

U-P
winter resident

C-p
, resident

C-p
resident

U-p
summer resident

U-p
summer resident

I~

Population
. Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

In summer alpine zone;
in migration and winter
plains, bare fields,
shores and irrigated fielt

Widespread and feeds
on berries

Open woodlands, Russian
olive and other fruiting
trees or orchards

Semi-open country or
open country with look­
out posts

Deserts and other open
country with lookout
posts, wires, scattered
trees and low scrub

Cities, fields, orchards
and woodlands

Brush.y mountain slopes,
scrub oak and junipers

streamside woodlands,
pinion-juniper and
Ponderosa pine forests



Decies

/Warbllng Vireo (Vireo gilyus)

Fam 11y Parulidae
/Orange-crowned Warbler

(Vermivora celata)

! Nashville Warbler
(Vermivora ruCicapLllal

Virglnla's Warbler
(YermiY9r~ xirginiae)

Lucy's Warbler (Yermivora luciaeJ

! Yellow Warbler (Pendroica oetecbtal

*Orace's Warbler (Dendroica graciae)

/ Magnolia Warbler
(Dendcoica magnolia)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,P,E,F

A,B,C,D,E,F

E,F

A,B,C,P,E,F

E,F

A,B,C,D,E,F

Status

C-p
summer resident

C-p
summer resident
and transient

u-p
transient

C-p
summer resident

u-p
summer resident

C-p
summer res ident

u-p
summer resident

U-p
transient

Population
Trend

Unknown

Unknown .

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

.ITTI':!:! iIi! I
Habitat Use Area

Deciduous and mixed aspen
wOQdlands near mountain
and valley streams

Brushy woodland clearings,
hillsides, aspens and
mountain brush; 1n
migration streamside
woodlands

Open mixed woods with
undergrowth and at
forest edges

Oak canyons, brushy
slopes and pinion~

juniper brushland

Along desert streams in
willo~s and cottonwoods

WillOWS, aspens, stream­
side trees and shrubs or
town shade trees

Ponderosa pine-oakbrush
communities of the
mountains

Coniferous forests



Species

Hermit Warbler
(Pendroica occidentalis)

IYellow-rumped Warbler
(Dendroica coronata)

,Black-throated Gray Warbler
. (Dendroica nigrescens)

.t-

.... !Townsend' s Warbler
(Pendroica townsendi)

Northern Waterthrush
(Selurus novebQracensis)

! MacGillivray's Warbler
(Oporornis tolmiei)

I Yellowthroat
(Geothylpis trichas)

1

Biogeographic
Area Inhabited

E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

U-p
summer resident
and transient

C-P
summer resident

C-p
summer resident

U-p
transient

I U-P
transient

C-p
summer resident

L-P
summer resident

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Coniferous forestsj in
migration other trees

In summer coniferous and
mixed forests; in winter
varied woods, river
thickets, brush and
gardens

In summer dry oak slopes,
pinion-juniper woodlands,
open mixed woods; 1n
migration varied trees
and brush

Coniferous forests

Swampy or wet woods,
streamsides and lake­
shoresj in migration
thickets

Low dense undergrowth
and shady, damp thickets

Cattail and bulrush
marshes, willow thickets
and streamsides

I Yellow-breasted Chat
(Icteria virens)

lml

A,B,C,D,E,F C-P
summer resident

~-: \

Unknown Dense brush along
water courses, willow
thicke ts and rfr'l \s t
ca......~"1s II :



~e3

J Wilson '5 Warbler
(W11sonia pusil1a)

American Redstart
(Setophaga rutici11a}

Family Ploceidae
House Sparrow

(Passer domesticus)

Family Icteridae
! Western Meadowlark

~ (Sturnel1a neglecta)

Yellow-headed Blackbird
(Xanthocephalus xanthocephalus)

Red-winged Blackbird
(Agelaius phoen1ceus)

Northern Oriole
(Icterus galbula}

Bi",c>",,)grc.y.._c
Area Inhabited

A,B,C,D,E,F

A,B,C

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

(\,B,C,D,E,F

A,B,C,D,E,F

IStatus

C-p
summer resident

U-P
transient

C-P
resident

C-P
resident

C-p
summer resident

C-p
resident

C-p
summer resident

opu ..on
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use ArITIIl--'-
,

Deciduous shrubbery or
thickets, streamside
growth, willows and fir
thickets in the mountains

Open secondary deciduous
woodlands and riparian
woodlands

Cities, farms and houses

Open fields, meadows
and plains

Marshes with cattail
and bulrushes; forages
in fields' and open
country

Breeds in marshes
with emergent aquatic
vegetation, forages in
cultivated land and at
the edge of water

Open woodlands, cotton­
woods or other shade
tre~s and riparian areas



SDec ies

... Scotts Oriole
(Icterus parlsorum)

Rusty Blackbird
(Euphagus caCQllnus)

Brewer's Blackbird
(Euphagus cyanocephalus)

!. Common Grackle
(Qulscalus Qulscul~l

Brown-headed Cowbird
0191othcu5 aterl

Family Thraupidae
! Western Tanager

(Picanga iudovlclana)

Family Embarizidae
Rose-breasted Grosbeak

(Pheuctlcu~ lUdovlclanus)

Black-headed Grosbeak .
(Pheucticus melanocephalus)

Biogeographic
Area Inhabited

C,D,E,F

A

A,B,C,D,E,F

A,B,D

A,B,C,D,E,F

A,B,C,D,E,F

F

A,B,C,D,E,F

Status

U-p
summer resident

O-p
transient

C-P
resident

A-P
transient

C-P
resident

C-p
summer resident

O-P
summer resident

C-P
summer resident

It'

PopUlation
Trend

Unkno\om

Unkno\om

Unkno\om

Unknown

Unkno\om

Unkno\om

Unknown

Unknown

Habitat Use Area

Pinion-juniper wood­
lands of desert mountains.
oak slopes and cottonwood
trees in canyons

Woode~ marshes and
riparian woodlands

Varied open country,
lakeshores, irrigated
pastures, feed lots,
parks and cities

Farms, fields, stream­
sides and wet woodlands

Farms, fields, barnyards
wood edges and riparian
woodlands

Open coniferous, aspen or
mixed forests; widespread
in migration

Broadleaf riparia~ areas
and aspens

Edges of second growth
deciduous woods, pinion,
riparian areas, orchards
and parks



Blue Grosbeak (Guiracq caerulea)

Lapland Longspur
(Calcarlu5 Iapponlcus)

Indigo Bunting (Passerlna cyanea)

»
Lazuli Bunting (Passerina amoena)

Green-tailed Towhee
(Chlorura chiorura)

! Rufous-sided Towhee
(PiDilo erythrophthalmus)

Lark Bunting
(Calamosplza melanocorys)

I

Savannah Sparrow
(Passercules sandwlchensls)

* Grasshopper Sparrow
(Ammodramus sayannarum)

i
LeConte's Sparrow

(Amrnospiza leconteii)

Riogef\a"',,\phjf\
t\rea .lnnabit Ii

B,C,D,E,F

A,B,C,D,E,F

A,B,D

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

F
..,: )'

h:itatys

C-p
summer resident

R-P
winter resident

R-P
summer resident

c-p
summer resident

C-P
summer resident

C-P
resident

O-P
transient

C-p
summer resident

R-P
transient

A-P
tr.ansient

r lat'
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

1 I
Habitat us\!Hll.o'le>UaoL- _

Brushy and weedy places,
willows and river thicke
and other riparian area~

Fields, grasslands,
saline flats, desert
shrubj often seen with
horned larks

Brush, farm lands and
streamsides

Mountain brush, stream­
side shrubs and farmland
tree rows

Low mountain brush,
greasewood and pinion­
juniper woodlands

Mountain brush, forest
edges and city shrubs

Plains, prairies, desert
shrub and sagebrush

Grasslands, fields,
saltgrass meadows and
open country

Dry grasslands

Tall grass, weedy
meadows and marshes



lDecies

!Vesper Sparro....
(Pooecete~ gramineys)

Lark Sparrow
(Chondestes grammacus)

Sage Sparrow (AmDhisD1za belli) •

J Dark-eyed Junco (Junco hyemalis)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-p
summer resident

C-P
summer resident

U-p
summer resident

C-P
resident

Population
Trend

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Alfalfa and grain
fields, meadows, sage­
brush and desert shrub

Open country in sagebrush
and desert shrub ·....ith
available perch sites

sagebrush, greasewood
and other desert shrubs

In summer openings and
edges of coniferous and
mixed' woodlands; in wintel
greasewood and undergrowtl

~J Gray-headed Junco (Junco can1eeos) A,B,C,D,E,F c-p
VI residentsummer

J Tree Sparrow (Soizella arboreal A,B,C,D,E,F U-P
winter resident

! Chipping Sparrow (Spizella passer1na) A,B,C,D,E,F C-P
summer resident

Unknown

Unknown

Unknown

Coniferous, mixed forests
and mountain brush

Willow thickets and
brushy areas

Mountain coniferous and
deciduous woodlands,
valley woodlands, farms,
orchards, parks and
brushlands

Brewer's Sparrow
(Spizella breweri) A,B,C,D,E,F C-p Unknown

summer resident

Harris Sparrow
(Zonotriehia Querula) A,B,C,D,E,F U-P Unknown

winter resident

sagebrush, greasewood
and other desert shrubs
or brushy areas

Brushy edges of open
woodlands, Russian
olives and w1110ws



Species
.., ...v/:!;eo~1ClyhiC'i p
Area InhabiteM Status

POYU.Lcitiou
Irend Habitat Use J]Ua

/ White-crowned Sparrow
CZonotrichia leucophrys)

White-throated Sparrow
CZonotricia albicollis)

Golden-crowned Sparrow
CZonotrichia atricaoilla)

Swamp Sparrow
CZonotrichia georgiana)

! Fox, Sparrow
CZonotrichia i11aca)

! Linco1 n's Spp. rrow
CZonotrichia 1inco1nii)

/,-

Song Sparrow
CZonotrichia melodia)

A,B,C,D,E,F

E,F

E,F

F

A,B,C

A,B,C

A,B,C,D,E,F

C-P
resident

R-P
winter reside'nt

R-P
winter resident

u-p
winter resident,

K-P
summer resident
and transien t

U-P
summer resident

, R-P
winter resident

C-P
resident

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

In summer forest edges
apd clearings. low brush
and mountain thickets; il
winter widespread in the
valleys, along fence ro~

Willows, brushy areas,
corn and greasewood

Coniferous and mixed
woodlands, woodland
undergrowth thickets
and brush

Mountain brush and
brushy areas in the
lower valleys

Marshes; in migration
weedy fields

Valley and mountain
woodlands and brushy
areas usually near water

In summer willow
thickets. brushy bogs;
in winter lowland
thickets, tall weeds
and bushes

Woodland edges, grass­
lands, cattail marshes,
thickets and brushy
fence rows



Species

Black-throated Sparrow
(Amphispiza bilineata)

Family Fringillidae
Evening Grosbeak

(Coccothraustes yespertinus)

! Cassin's Finch
(Carpodacua casaini4)

House Finoh
(Carpodacua mexicanua)

Pine Grosbeak
(PinicQla enucleator)

! Rosy Finch
(Leucoaticte arctQa)

! Pine Siskin (Carduelia pinus)

1

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D,E,F

A,B,C,D,E,F

r-­
I I

Status

U-p
summer resident

C-P
winter resident

c-P
summer resident
u-p
winter resident

C-P
resident

U-P
resident

C-P
resident

C-P
resident

Population
Trend

UnknQwn

UnknQwn

Unknown

Unknown

Unknown

UnknQwn

Unknown

Habitat Use Area

Pinion-juniper, mountain
brush and sagebrush

Boxelders, Russian olive
trees and fruiting shrubs

In summer, open cQnifer
forests Qf high mQuntains
in winter valleys

Varied habitats; towns,
ranches, open woods,
mountain scrUb, canyons,
deserts and riparian area

In summer coniferous
fQrests; in winter mixed
woods and fruiting trees

In summer alpine tundra,
meadQws and snowfields;
winters in lQwlands

Coniferous forests, alQng
edges of second growth
deciduous fQrests; in
migration seen in large
flocks in the lower valle



jDea1es

American Goldfinch
(Carduelis tristi:>

Biogeographic
Area Inhabited

A,B,C,D,E,F

~~atus

C-P
resident

Population
Irend

Unknown

.f'i! !.
"I :.

Habitat Use Ar~a

Riparian woodlands,
willows, cottonwoods,
orchards, roadsides
and sunflowers

! Lesser Goldfinch
(Carduelis nsaltria) A,B,C,D,E,F C-P Unknown

resident

l

! Red Crossbill
(Loxia curyirostra) A,B,C,E,F U-P Unknown

summer resident

Open brushy country,
open woods, wooded
streams and gardens

Coniferous forests

Mammals -- 103 species in southeastern Utah
Order Insectivora
~ Family Soricidae
~ *Dwarf Shrew (Sorex nanus) B,C,D,E,F R-N Unknown Open grass-covered

areas which may have
scattered brush, marshes,
coniferous forests and
openings in woods

! North Water Shrew
(Sorex Dalustris) A,B,C,E,F C-N Unknown

I

\

! Merriam Shrew (Sorex merriami) A,B,C,D,E,F U-N Unknown

Along nearly all
permanent streams in
mountainous areas

Arid sagebrush or
grassland areas,
mountain mahogany,
coniferous forests, aspen
and cottonwoods

/ Vagrant Shrew (Sorex yagrans) A,B,C,F C-N Unknown Marshes, bogs, wet
meadows and along
streams 1n forests



peeies

! Masked Shrew (Sorex cinereus)

! Dusky Shrew (Sotex obseutus)

* Gray (Desert) Shrew
(NotiQsorex crawfQrdi)

Order Chiroptera
Family Vespertilionldae
1 Little Brown Myotis

(HvQtls lucifugus)

Fringed Hyotis (Mvotls thvsanQdes)

! Long-eared Hyotls (Mvotla evQtls)

! Long-leggep Myotis (Hyotis volans)

Biogeographic
Area Inhabited

A,B,D,E

A,B,C,F

E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-N

C-N

R-N

C-N

U-N

C-N

C-N

~:

Population
Ttend

Unknown

Unknown .

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Moist sites in forests,
open country and brushlanc

Marsh~s, coniferous
forests and dry hillsides

Arid alluvial fans,
brushy slopes, sagebrush
and other low desert
shrub communities

Caves: mine tunnels,
hollow trees or buildings
usually near water

Caves, old buildings, rocl
crevices, pinion-juniper
and desert shrub

Coniferous forests in higl
mountains, around buildlnl
or trees and occasionally
caves

Buildings, small pockets,
crevices in rock ledges
and trees



....lD.><,;ec.....iOo)Oe~s__....qIn B__ .... Jogr_r __ ic ,
Area Inhabited If! status

Pop Jiorc
Trend Habitat Use An!P:....----

Yuma Myotis (Myotis yumanensis)

California Myotis
(Myotis californicus)

!. Small-footed Myotis (Myotis leibi..1.)

! Silver-haired Bat
(Lasionycteris noctiyagans)

Western Piplstrelle
(P1Distrellus hesperus)

Big Brown Bat (EDtesicus fuscus)

/ It Red Bat (Lasiurus borealis)

Hoary Bat (Lasiurus cinereus)

! It Western Big-eared Bat
(Plecotus townsendii)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

I A,B,C,D,E,F
\

A,B,C,D,E,F

A,B,C,D,E,F

U-N

C-N

U-N

C-N

C-N

C-N

U-N

U-N

C-N

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Caves, tunnels and
bUildings in arid areas

Mine tunnels, hollow
trees, loose rocks,
bUildings, bridges;
chiefly a crevice
dweller (up to 6,000 feet
in elevation)

Caves, mine tunnels,
crevices in rocks and in
buildings

Forest areas, occasionall
in caves or buildings

Caves, under loose rocks,
crevices, in cliffs,
buildings; arid areas nea
water courses

Caves, tunnels,' crevices,
holloM trees, buildings
and wooded areas

Wooded areas; roosts in
trees and occasionally
enter..s caves

Wooded areas

Caves, mine tunnels and
buildings utilized for
roosting; inhabits arid
western desert shrub,
pinion-juniper and pine
forests



Decies

Mexican Big-eared Bat
(Plectus Dhylloti§)

*Spotted Bat (Euderma maculata)

Pallid Bat
(Antrozou~ oallidus)

~ Family Molossidae
Mexican Free-tailed eat

(Tadarida brasiliensis)

Order Lagomorpha
Family Ochotonidae

Pika (Ochontona oc1nceos)

Family Leporidae
/ White-tailed Jackrabbit

(Lepus tOwnsendii)

/ *Snowshoe Hare (LeDu§ americanu§)

rTfll

Biogeographic
Area Inhabites1

F

Unknown

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D

A,B,C

Status

R-N

K-N

C-N

C-N

C-N

C-N

C-p

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Stable

Cyclic

Habitat Use Area

Caves In pine-oak forests
betwe~n 5,000 to 8,500
feet elevation

Arid country; it
occasionally enters
buildings and caves

Caves, mine tunnels,
crevices in rocks,
buildings and trees are
utilized for roosts;
inhabits scattered desert
shrub and pine-oak forests
below 6,500 feet elevation

Caves and buildings are
utilized for roosts;
inhabits lower and upper
Sonoran Life Zones

Talus slopes and rock­
slides above 8,000 feet
elevation

Open, grassy or sage­
brush areas at medium
elevat10n

Coniferous forests and
aspen, riparian and
brush types near conifers

11111



iDecies
Biogeographic

. Area InhabitegStatus
Population

Treod Habitat Use Area

Black-tailed Jackrabbit
(Lepus californicus)

! "'Mountain Cottontail
(Sylyilagus nuttallii)

"'Desert Cottontail
(Sylyilagus audubonii)

Order Rodentia
Family Soiuridae

VI
N Zuni Prairie Dog (Cynomys gunnisonl)

White-tailed Prairie Dog .
(Cynomys leuQurus)

I

"'Abert Squirrel (Sc!urus abert!)

1 Red Squirrel
(Ta.mia'sciurus hudsooiQus)

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D,E,F

F

A,B,C,D,E,F

'F

A,B,C,F

C-N

C-P

C-P

C-N

C-N

L-P

C-N

Stable

Stable

stable

Stable

Stable

Stable

Stable

Open grassland, sagebrush
and desert shrub areas at
low to medium elevations

Thickets, sagebrush,
loose rocks, cliffs and
forests

Open plains, foothills and
low valleys with grass,
sagebrush or scattered
pinion.-juniper

Mountain valleys, 5,000­
12,000 feet elevation;
open to slightly brushy
country with scattered
pinion-juniper

Valleys and flatlands
where vegetation is sparse

Ponderosa pines

Coniferous forests in
the moun tains



iDe,cies

*Spotted Ground Squirrel
(SDermoDhilus spilosQma)

I Rock Squirrel
(SDermoDhilu~ yariegatus)

Uintah Ground Squirrel
! (SpermQDhilus armatus)

~ Golden-mantled Ground Squirrel
! (SpermQphilu~ lateral is)

Whitetail Antelope Squirrel
(AmmQspecmophilus leucycus)

I Yellow-billied Mannot
(HarmQta flayiyentris)

*Northern Flying Squirrel
(GlauQQmys sabrinus)

Inn

Biogeographic
Area Inhabited

F

A,B,C,D,E,F

A,B

A,B,C

A,B,C,D,E,F

A,B,C,E,F

A,B,C,F

Status

L-N

C-N

C-N

C-N

C-N

C-N

C-N

Population
Trend

Unknown

Stable

Stable

Stable

stable

stable

Unknown

Habitat Use Area

Open forests, scattered
brush and grassy areas
with sandy soil is
preferred

Rocky canyons with
boulder strewn slopes,
riparian woodlands,
and ditchbanks

Meadows and edges of
fields near green
vegetation up to 8,000
feet elevation

Mountain brush, open
pine and spruce-fir
forests to above
timberline

Arid areas of low
desert and foothills
with sparse vegetation

Rocky sites or talus
slopes along valleys
or in foothills 5,000
to 9,000 feet elevation

Coniferous and mixed
forests in high mountains

rm
I!lli



I Least Chipmunk (Eutamius minimusl

Colorado Chipmunk
(Eutamius auadrivittatusl

I Uintah Chipmunk
(Eutamius umbrinusl

)

Biogeographic
Area Inhabited

A,B,C,D,E,F

C,E,F

A,B,D,E,F

( I

Status

C-N

C-N

C-N

Population
Trend

Stable

Stable

Stable

Habitat Use Area

Variety of habitat types
including sagebrush,
desert shrub, mountain
bush, coniferous and mixed
forest areas

Coniferous forests,
mountain brush areas,
rocky slopes and ridges

Coniferous forest and
mountain brush areas up
to timberline with rocky
slopes

Cliff Chipmunk (Eytamius dorsalis)

Family Geomyidae
, Northern Pocket Gopher
. (Thomomvs talooidesl

I Valley or Botta Pocket Gopher
(Thomomvs bottael

A,B,C,D,E

A,B,C,D,E,F

A,B,C,D,E,F

U-N

C-N

C-N

Stable

Unknown

Unknown

Pinion-juniper slopes,
riparian woodlands with
rocky areas

Grassy prairies, alpine
meadOWS, brush areas,
open pine forests;
generally restricted to
the mountains

Valleys and mountain
meadows; prefers loam
soil but may be found in
sandy or rocky situations



oecies

Ord Kangaroo Rat (DipQdQmys Qrdii)

Baird Pocket Mouse
(PetPgnatbus flavys)

1

Great Basin Pocket Mouse
(Perognathu~ ~arYus)

Apache pQcket Mouse
~ (Perognathus apache)
~

.Biogeographic
Area Inhabited

A,B,C,D,E,F

F

A,D

C,D,F

Status

C-N

C-N

C-N

C-N

Population
Trend

Unknown

Unknown

Unknown

UnknQwn

Habitat Use Area

Desert shrub, piniQn­
juniper and tamarisk
communities; sandy SQils
preferred but fQund on
hard soils

Prefers shQrt grass
areas with sandy or
rocky soils

Sagebrush or greasewood
and other desert shrub
CQmmunities and piniQn­
juniper

Sparse brushlands and
scattered pinion-juniper,
usually 5,000-1,200
feet elevation

Family Castoridae
; Beaver (Castor canadensis) A,B,C,D,E,F C-p Increasing Streams, lakes and

irrigatiQn systems with
pQplars, birch Qr
willQWS on the bank

Family Cricetidae
Western Harvest MQuse

(Reithrodontomya megalotis)

Canyon Mouse (Peromyscus crinitus)

A,B,C,D,E,F

A,B,C,D,E,F

C-N

. C-N

--.{ I

UnknQwn

UnknQwn

Grasslands, Qpen desert,
wetlands, irrigated farm­
land Qf dense vegetation
near water

Rocky canYQns and slQpes
with mountain brush

rITil



'ecles

I Deer Mouse
. (Peromyscua manicala1;us)

Brush Mouse (Peromyscus boyle!)

Pinion Mouse (Peromyscua truei)

Northern Grasshopper Mouse
lQnychomys leucogaster)

~ ~White-throated Wood Rat
(Neotoma albigula)

Desert Wood Rat (Neo1;oma leDida)

~Mexican Wood Rat (Neotoma mexicana)

I Bushy-tailed Wood Rat
(Neotoma cinerea)

IMuskrat (Ondatra zibethicus)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C,F

F

A,B,q,D,E

F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-N

C-N

C-N

U-N

C-N

C-N

C-N

C-N

C-N

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Stable

Habitat Use Area

All dry-land habitat and
irrigated farmland within
its range

Brushy areas of arid and
semi-arid regions; prefers
rocky sites

Rocky terrain in pinion­
juniper areas

Open country of grass,
sagebrush or greasewood
and sandy or gravelly soil

Brushland with rocky
cliffs and shallow caves

Desert floors and rocky
slopes with low desert
vegetation or arid
mountain brush

Rocks, cliffs and
mountains

High mountains with
rimrock, rock slides
and pines

Marshes, edge of ponds,
lakes, streams and
irrigation canals



)ecies

! Meadow Vole
(Microtus Dennsylvanious)

/ Mountain Vole (Microtus montanus)

/ Richardson's Vole
(Microtus richardsoni)

/ Longtail Vole
(Microtus longicaudus)

Sagebrush Vole
(Lagurus curtatus)

Family Muridae
'Black Rat (Rattus rattus)

Norway Rat (Rattus noryegicus)

/ House Mouse .!...Mwi musculus)

l
If

ITnl

•

Biogeographic
Area Inhabited

A,D

A,B,D,E

A

A,B,C,D,E,F

C,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-N

C-N

C-N

C-N

C-N \

C-N

C-N

C-N

Population
. 'Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Moist areas with dense
growth of grasses

Dense vegetation in
sagebrush-grass
communities

Creekbanks and marshes
in mountains to above
timberline

In summer streambanks,
mounta!n meadows with
dry sites; in winter
brushy areas

Scattered sagebrush with
loose soil and arid
conditions

Buildings and dumps

Burrows along building
foundations and beneath
rubbish piles

Buildings and occasionally
in fields

f@::! ,
!l.

"



pecies

Family lapodidae
Western Jumping Mouse

(Zapus Princeps)

Family Erethizontidae
! Porcupine (Erethizon dorsatum)

Order Carnivora
Family Canidae

~ / Coyote (Canis latrans)

1* Red Fox (yulpes fulva)

*Klt Fox (yulpes macrotis)

Gray Fox,
(Urocyan cinereoargenteus)

..

Biogeographic
Area Inhabited

A

A,~,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-N

C-N

C-N

C-N

U-N

C-N

Population
Trend

Unknown

Stable

stable

Stable

Stable

Stable

Habitat Use Area

Low meadows near streams
with lush growth of
grasses and forbs; fouhd
in various land habitats

Forested areas,
occasionally away from
trees if brush is
available

Ubiquitous

Forest and open
country preferred

Open level, sandy
ground preferred with
low desert vegetation

Brush and open forests



;pecles

*Gray Wolf (Cani~ lupys)

Family Ursidae
J*Black Bear (Ursu~ americanus)

*Grizzly Bear (Ursus horribilis)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,E,F

A,B,C,E,F

Status

x-p

C-p

x-p

Population
Trend Habitat Use Area

Extirpated Wilderness forests

Increasing Mountainous areas

Extirpated Remote mountainous regions

Family Procyonidae
Ring-tailed Cat

jBassarlscus astutys) l A,B,C,D,E,F C-N Stable Near water on slopes with
mountain brush, rocky
ridges and cliffs

! *Raccoon (Procyon lotor)

~ Family Mustelldae
\0 J *Short-talled Weasel

(Mustela erminea)

J *Long-tailed Weasel
(Mustela frenata)

J *Mink (Mystela yison)

*Wolverine (Gule luscus)

*Black-footed Ferret
(Mustela nlgrloes)

J *Marten (Martes caurlna)

A,B,C,D,E,F

A,B,C,F

A,B,C,D,E,F

A,B,C,F

A,B

A,B,C,D,F

A,B,C,F

O-N

R-P

C-P

L-P

x-p

E-P

R-P

Increasing Along streams, lake
borders and near wooded
areas ·or rock cliffs

Stable Brushy or wooded areas
not far from water

Stable All land habitat types
near water

Unknown Along streams and lakes

Extirpated Remote mountain regions

Unknown Prairie dog towns

Unknown Coniferous forests at
high elevations



!.Ccles

J *Badger (Taxidea taxus)

J *Striped' Skunk
(Mephitis mephitis)

J *Spotted Skunk
(Spilogale gracilis)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Status

C-P

C-P

C-P

Population
Trend Habitat Use Area

Stable Open grasslands, deserts
and high mountain forests
where prey is available

Increasing Semi-open country of
prairie, brushlands or
mixed woodlands within
two miles of water

Stable Prairies or grasslands
with brushy or sparsely
wooded areas along streams
with boulders

*River Otter
(Lutra canadensis) A,B,C,D,E,F R-P Unknowr Along streams and

lake borders

Family Felidae
J*Bobcat (Lynx tufus)

*Canada Lynx (Lynx canadensis)
I

J *Cougar (Felis concolor)

A,B,C,D,E,F C-P Declining Rimrock and mountain
brush areas

A,B,C,E,F X-P Extirpated Forested areas in
the mountains

It,B,C,D,E,F C-P Stable Rugged mountains with
forests, cliffs and ledges

Order Artiodactyla
Family Cervidae
J *Mule Deer (Odocoileus bemionus) A,B,C,D,E,F c-p Increasing Coniferous forests, desert

shrub, mountain brush,
grassland with shrubs and
other habitats where browse
species are present



eecies

/ *Hoose (Alces alces)

/ *nocky Mountain Elk
(Ceryus canadensis)

Family Antilocapridae
* Pronghorn Antelope .. <

(Antilocaeta americana)

0\
~ Family Bovidae

*Desert Bighorn Sheep
(Oyis canadensis nelsoni)

*nocky Mountain Bighorn Sheep
(Oyis canadensis canadensis)

* Bison (Bison bison)

Biogeographic
Area Inhablt~d

A

A,B,C,E,F

,B,C,D,E,F

D,E,F

B,C

E

Status

L-P

C-P

L-P

L-P

L-P

L-P

Population
Irend Habitat Use Area

Increasing Mountainous areas,
forests, mountain brush
and willow bottoms

Increasing Semi-open forests,
mountain meadows (in
summer), foothills,
plaln~ and valleys

Stable Open prairies and
sagebrush or desert
shrub plains·

Increasing Precipitous terrain on
mountain and canyon
slopes and rims with
sparse growth of trees

Increasing Precipitous terrain on
mountain and canyon
slopes and rims with
sparse growth of trees

Stable Desert shrub plains of
the Burr Desert and
mountain brush forest
habitats associated with
steep mountain slopes of
the Henry Mountains
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REGION
Game Species of Utah Soytheastern Soythern Central Northeastern Northern

10 BIG GAME SPECIES

Bison. x x
Black Bear x x x x x
Cougar x x x x x
Desert Bighorn Sheep x x
Elk x x x x x
Moose x x x x
Mountain Bighorn Sheep x x x x
Mountain Goat x
Mule Deer x x x x x
Pronghorn Antelope A .x. X X X
Subtotal 9 1 8 1 1

0\ 20 GAME FISH SPECIES
to.,)

Arctic Grayling x x x
Black Bullhead x x x x x
Black Crappie x x x ,x x
Bluegill x x x x x
Bonneville Cisco x
Brook Trout x x x x x
Brown Trout x x x x x
Chann.el Catfish x x x x x
Cutthroat Trout x x x x x
Golden Trout x x
Kokanee Salmon x x
Lake Trout x x x x
Largemouth Bass ~ x x x x
Mountain Whitefish x x x
Northern Pike x x
Perch x x x x x
Rainbow &Albino Trout x x x x x
Smallmouth Bass x x x
Striped Bass x x
Walleye x x x x x
White Bass J. -X
Subtotal 13 16 16 .11 11



REGION
Game Species of Ut'ah' Southeastern Southern Central Northeastern Northern

9 FURBEARER SPECIES

Badger x x x x x
Beaver x x x x x
Long-tailed Weasel x x x x x
Marten x x x x x
Mink x x x x x
River Otter x x x
Short-tailed weasel x x x x x
Spotted Skunk x x x x x
Striped Skunk • A A A A X
Subtotal 9 8 8 9 9

43 MIGRATORY GAME BIRD SPECIES

American Widgeon x x x x x
Band-tailed Pigeon x x x

0\
w Barrows Goldeneye x x x x x

Black Brant x x
Black Duck x x x
Blue-winged Teal x x x x x
Bufflehead x x x x x
Canada Goose x x x x x
Canvasback x x x x x
Cinnamon Teal x x x x x
American Coot x x x x x
Common Gallinule x x x x
Common Goldeneye x x x x x
Common Merganser x x x x x
Common Snipe x x x x x
European Widgeon x x
Fulvous Tree Duck x x
Gadwall x x x x x
Greater SCaup x x x x x
Green-winged Teal x x x x x
Harlequin Duck x

t1!t'!.t il!.. :
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REGION

Game Species of Utah Southeastern Southern Central Northeastern Northern

Hooded Merganser x x x x x
Lesser Scaup x x x x x
Mallard x x x x x
Mourning Dove x x x x x
Old Squaw x x x
Pintail x x x x x
Red-breasted Merganser x x x x x
Redhead x x x x x
Ring-necked Duck x x x x x
Ross Goose x x x
Ruddy Duck • x x x x x
Sandhill Crane x x x x x
Shoveler x x x x x
Snow Goose x x x x x
Sora Rail x x x x x
Surf Scoter x x
Trumpeter Swan x x x
Virginia Rail x x x x x

0\ Whistling Swan x x x x X.c:-
White-fronted Goose x x x x x
White-winged Scoter x x x x
Wood Duck ~ -K ~ :...x ...x
Subtotal 35 40 39 31 42

5 SMALL GAME-MAMMAL SPECIES
I

Abert SqUirrel x
Desert Cottontail x x x' x
Mountain cottontail x x :)C x x
Pigmy Cottontail x x x
Snowshoe Hare X X X X X
Subtotal ,4 4 4 3 3

.: tlf 11\



Game Species of Utah Southeastern
REgION

Southern Central Northeastern Northern

12 SMALL GAME-UPLAND BIRD SPECIES'

Blue Grouse x x x x x
California Quail x x x x x
Chukar ' ,"x x x x x I,

I,

Gambels Quail x x "Hungarian
".. ,'

Partridge x x C' I'
e•• :

Merriam's Turkey: ' x'- co'"
", I /j X ,',

Ring-necked Pheasant' " -.' :, x x x x x
Ruffed Grouse x x x x x
Sage Grouse ! x x X x x
Sharp-tailed; Grouse I .. , ., f • x
White-tailed! Ptarmigan .. I (':. ! .• '. x X!.-, ' ,

::.;l
.)

White-~ingedl Pheasant X A~- ~.
"0\ Subtotal 9 9 7 7 9 '-,; .... ,

\J1 1i:

I,

i
100 Total Game Speci~s in Utp.h 78 83 81 73 86

",

,I.

-., '.
!) .~.
I,) IT'

\ j ,,:



TOTAL: 364 363 358. 336 369 421

1 Biogeographic areas of southeastern Utah!:"
A- Wasatch Plateau east or Skyline Drive
B- West Tavaputs Plateau
C- East Tavaputs Plateau
D- San Rafael Swell and Desert
E- Henry Mountains and Burr Desert
F- Mountains and Deserts south of I-70 in Grand and San Juan counties

66 ~;



VERTEBRATE SPECIES OF WILDLIFE HAVING HIGH INTEREST TO THE
STATReOI'. UTAH

~'.-4·:.;;-",,;d·.~

Class of AnImal

St~tewIdel SER 2

Number of s ecIes

Valley Camp of Utah

Fish

Amphbians
1._ ",

Reptiles

Birds

Mammals

" .. .

10

;:;- .i04 .

o

61

4

·95

:... ,',",-

2

1

2

23

13

.n
, ,..J. "': 2,:':

;.

:. :

TOTAL .: ·>",,211 161-- - , 51 '~0t: 1_
-=--'=-=-"--'--'=-----------j.,.-·....--,;·'""'1,......~.---:----.-. '---,~-,----------'...------:------

4: ,;".:,:, •..~. ;.t~ -:.i~=._l~. . .:.. '_'.

1. Utah Division of Wildlife REE'sources":a's~thestate of Utah'.s "wildlife authority
:',.;...: ~ ! ; '. ~ . ~ .,: . . ' - . -~ _:"': '-, f"; -:-

-,recognizes :211 speciesbf .v..er;tebrate. V\711dlife that inhabit tne,~ta:te as being
of high interest. High inte:~'est wildlife rel:>resent 'all game spaqies 'and all
species haVing signifiqant,economic I~portance from either' a'- co'Tnsumptive
or nonconsumpt1ve perspective orspec1al asthetlc I scientific or educational
values.: ThIs.list includes all federally listed threatened.or endangered species

.. ' . ) '_ ... l.;~.~ . .:':;" ...j~ -., .-.~:'_,~ :.:;."', ~ ,~'#'.

of wllcUife. big r,··~ ,- of ,. -,' 'M • , .

. ':::1 -~ :~;,,~~~_.~~ i;,~~·!!;5.~~0~.~,~;.:i.~;;:; ,e'~:':C:f~ ~;'2~.:'Z_~:'_:,;~.~ ~':.4;:':.:-~:: ",;.~:~.
2. Evaluation of data p~sented li\!t~a,~ pi"~fRn....g~ Wi1d1ff~,R:~~oNf:Ji ..publ1cation

No. 78-1'6," Species LIst of VertebrateWHdlife That Lnhabit Southeastern Utah"
shows that 161 'of the 211' 'speclesof the states high interest wildlife Inhabit

. ..
the Southeastern Reglon(SER).Of the sUite on occasion or d·uring different

• <' '. I- --". p'

seasons of the year,. . ...- " -

! ...
"

. c:t '::'{:61:j~t""i::"~·>:Iq01:\.

",'c·.:q ~4.q,.;:.V'·~~":'ZJr;.J;

r:::'
-l~
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