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Mine Permit Renewal
Application

APPENDICES
SECTIONS R614-301-100 thru 600

VALLEY CAMP OF UTAH, INC.

SCOFIELD ROUTE * HELPER, UTAH 84526 * PHONE [801] 448-9454

At
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5i ncerely,

..

May 28, 1982

P.O. Box 11350
Salt La~eCitY,l/T 84147

-18A-

Soil
Conservation
Service

Dear Sir:

Valley Camp of Utah, Inc.
Scofield Route -
Helper, UT 84526

In response to your request we have made anexami nat; on of the soil survey
data avai labl e. On the basi s of thi s infonnati on the soil s ; n this area
do not meet the requirements for prime fannland because no irrigation water
is available and the growing season is too short.

Without irrigation water the moisture requirement for prime fannland cannot
be met.
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May II, 1990

Steve Tanner
Valley Camp of Utah
Scofield Route
Helper, Utah 84526

Dear Steve,

This letter is to document the investigations and
Glscussions relating to our visit on May 8, 1990 at your
company's mining site.

I believe the alluvial valley floor which is in question
does not start until the canyon fans out just south of
Scofield Reservoir which is approximately 0.5 miles north of
your operation. The mining activity site is located within
the steep walled canyon and is drained by the narrowly
defined Mud Creek.

We also looked at the 3 ponds (OOIA, 002A, and 003A) and it
appears they are properly maintained and designed so as to
intercept the sediment and pass the cleaner water (when it
runs and in most cases talking with you and David Hansen of
Hansen, Allen, and Luce Inc., they normally evaporate before
flowing through) beforere-entering Mud Creek). In fact,
considering the periodic testing of the water quality
through Mr. Hansen's office, there hasn't been any
noticeable amounts of anything varying from the norm.

If I can be of further assistance, please feel free to
contact me or the SCS office in Price, Utah.

Sincerely,

Richard A. Foster, CPSS
Soil Scientist
Soil Conservation Service
475 W. 100 N.

Vernal, Utah 84078
801-789-2100

I
c : Jan Anderson,

D a vi dfi:a n sen.

District Conservationist,
Ph.D., Midvale, UT

SCS, Price, UT

USDA SOIL CONSERVATION SERVICE

I

RICHARD A. FOSTER
SOIL SCIENTIST

VM , ~f\"un n!= UTAH, INC.

.1.240 W. Highway 40 (333-4)
_ Roosevelt, Utah 84066

BIIS. (801) 722-4621
78e.21 00



Pursuant to Conditions US and 1/6, the operator has sUbmitted analytical
data for the utah No. 2 and Belina Pad materials. This information has been
presented to determine the suitability of these materials as substitute
topsoils. The following delineates the sUbmitted data with a corresponding
topsoil substitute suitability rating as .defined in Table 20f the Draft
Topsoil and OVerburden Guideline (enclosed).

BELINA PAD

Sample Site t-iJ. 1
Overall Rating =Good-Fair

Parameter Depth Data Rating(5) Parameter Depth Data Rating

pH Texture
0-2 7.5 G 0-2 sl G
2-4 7.4 G 2-4 scl G
4-6 7.5 G 4-6 c P
6-8 7.8 G 6-8 c P

CaC03% Edl)

0-2 0.45 G 0-2 0.80 G
2-4 0.35 G 2-4 0.77 G
4-6 0.29 G 4-6 0.85 G
6-8 0.36 G 6-8 0.95 G

I ..
I
I
I
I
I
I
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TO:

FROM:

RE:

September 16, 1986

Technical File

James S.Leatherwood, Reclamatio~ Salls specialis44~
Substitute Topsoil Suitability, Selina Complex, Valley Camp of Utah,
Inc., ACT/007/001, Folder 1/2, Carbon County, Utah



Sample Site No. 2
Overall Rating =Good-Fair

Data Rating(5) Parameter Depth

EC(l)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Data Rating

4.7
3.9
4.5
3.4

Data Rating

0-2 0.90 G
2-4 0.75 G
4-8 0.69 G

0-2 0.039 G
2-4 0.062 G
4-8 0.063 G

0-2 3.6
2-4 5.4
4-8 4.8

QM%(3)

BELrNA PAD

BELrNA PAD

Sample Site No. 1 (COnt'd.)
Overall Rating =Good-Fair

Data Rating(5) Parameter Depth

Ot«(3)

7.2 G
7.3 G
7.5 G

0.21 G
0.39 G
0.44 G

sil G
1 G

c1 F

23.4 P
18.7 P
25.7 F

0.047 G ·0-2
0.064 G 2-40.087 G 4-60.100 G 6-8

22.5 P
21.9 P
19.3 P
24.6 P

0-2
2-4
4-8

0-2
2-4
4-8

0-2
2-4
4-6
6-8

0-2
2-4
4-8

0-2
2-4
4-8

0-2
2-4
4-6
6-8

page 2
Memo to Tech. File
ACT/007/001
Substitute Topsoil
september 16, 1986

Parameter Depth

SAR(2)

SAT%(4)

pH

Parameter Depth

CaCO)%

Texture
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page 3
Memo to Tech. File
ACT/007/001
Substitute Topsoil
September 16, 1986

BElINA PAD

Sample Site ~. 8-5
Overall Rating = Q:lod-Fair

Parameter Depth Data Rating(5) Parameter Depth Data Rating

pH EC(l)
0-2.5 7.2 G 0-25 0.75 G

2.5-5.0 7.4 G 2.5-5.0 0.80 G
5.0-7.5 7.8 G 5.0-7.5 0.84 G

7.5-10.0 7.3 G 7.5-10.0 0.90 G
10.0-12.5 7.5 G 10.0-12.5 0.78 G
12.5-15.0 7.8 G 12.5-15.0 0.88 G
15.0-17.5 7.4 G 15.0-17.5 0.92 G
17.5-20.0 7.9 F 17.5-20.0 0.88 G

. 20.0-22.5 7.5 G 20.0-22.5 0.76 G
22.5-25.0 7.5 G 22.5-25.0 0.80 G
25.0-27.5 7.4 G 25.0-27.5 0.74 G
27.5-30.0 7.4 G 27.5-30.0 0.75 G

CaCO% SAR(2)
0-2.5 0.46 G 0-2.5 0.08 G

2.5-5.0 0.42 G 2.5-5.0 0.06 G
5.0-7.5 0.38 G 5.0-7.5 0.08 ,...

u
7.5-10.0 0.39 G 7.5-10.0 0.10 G

10.0-12.5 0.37 G 10.0-12.5 0.05 G
12.5-15.0 0.35 G 12.5-15.0 0.06 G
15.0-17.5 0.30 G 15.0-17.5 0.05 G
17.5-20.0 0.41 G 17.5-20.0 0.06 G
20.0-22.5 0.36 G 20.0-22.5 0.06 G
22.5-25.0 0.32 G 22.5-25.0 0.08 G
25.0-27.5 0.40 G 25.0-27.5 0.06 G
27.5-30.0 0.40 G 27.5-30.0 0.06 G

Texture 0M%(3)
0-2.5 c P 0-2.5 3.3

2.5-5.0 cl F 2.5-5.0 4.6
5.0-7.5 c P 5.0-7.5 8.2

7.5-10.0 scl G 7.5-10.0 5.9
10.0-12.5 c P 10.0-12.5 7.7
12.5-15.0 s1 G 12.5-15.0 5.5
15.0-17.5 sl G 15.0-17.5 6.8
17.5-20.0 1 G 17.5-20.0 4.9
20.0-22.5 sl G 20.0-22.5 10.5
22.5-25.0 sc1 G 22.5-25.0 6.8
25.0-27.5 scl G 25.0-17.5 4.9
27.5-30.0 sl G 27.5-30.0 4.9
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Data Rating(S) Parameter
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Data Rating

Ratin=

G
G

Rating

G
G

Depth

Data

11
1.08
2.'

Parameter

~~(i~re
. OM~()

AiL 1.1,;(5)

G
G..I.'
G

UTAH NO. 2 PAD

Sample S1te ~. 2
, 8...rt. Depth

OVerall Rating • Good

24.5 P
21.8 P
2.4.' P
23.S P
n.5 G-F'
2'.1 ,.
20.7 p
21.S P
28.2 F
20.4 P
25.1 F
1~.7 p

UTAH NO. 2 PAD

$ampleSite No. 1
10-rt .Depth

Overall Rating .QooQ

Aating(5) Paramet.'~Dlt.

G Texture 1
G-F £0(1) lJ.79
G OM~(3) 1.'

0-2.5
2.5-5.0
5.0-7.5

7.5-10.0
10.0-12.5
'?'i.l~.O
15.0-17.5
17•.5-20.0
20.0-22.5
22.5-25.0
25.0-27.0
27.S-'0.0

Page 4
Memo to Tecn. File
AOT/OO7/001
Substitute Topsoil
5epternC.er 16, 1986

Parameter Depth

sat~( '~)

Parameter Clta

Parameter Data

SpHa.~(4) 7.4..~ JO.5
SAR(2) 0.59

•
..
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page 5
Memo to Tech. File
ACT/007/001
SUbstitute Topsoil
September 16, 1986

Sample Site No. 3
6-ft. Depth

Overall Rating = Good-Fair

Parameter Data Rating(5) Parameter Data Rating

pH 5.5 F Texture 1 G
sat%(4) 32.2 G-F EC(l) 0.31 G
SAR(2) 0.92 G OM%(3) 4.5

Enclosure(s)
JSL/djh
cc: S. Linner

L.Kunzler
0798R/6
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<4.5
>9.0

G, VCOS

>16

30
30
10

>40

>12 Fine
Texture

>15
Coarse
Texture

>5.0

25-40

25-30
25-30
7-10

10-12 Fine
Texture
10-15
Coarse
Texture

.(25 >80

15-25

15-25
15-25
3-7

6-10

Good Fair Poor unsuitable

0-15

5

0-15
0-15
0-3

6.1-7.8 5.1-6.1 4.5-5.0
7.9-8.4 8.5-9.0

Sl Cl,SICl, SIC
l, Sil SC,lS S, SC, C
SCl lFS COS, FS,
VFSl VFS
FSl
<:8 8-15 >15

0-4 5-8 9-15

<5.0
<.0.1

* Many native species have their roots in soils that are determined
poor to unsuitable by these values. Therefore, plant growth trials
may be needed where re-establishment of native species is desired.

Alkalinity as Calcium
Carbonate %

Rock Fragments (% Volume)
3 inches

3-10 inches
More than 10 inches

Saturation Percentage (%)

Electrical Conductivity

Boron
Selenium

USDA Textural Class

Available water capacity >0.10 0.05-0.10 (0.05

Sodium Adsorption Ratio
(SAR)

pH

Table 2. Suitability Limits for Rating Topsoil Substitutes*

Slope(%)
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APPENDIX L

Geotechni~al Investigation of
Cut Slopes at the Selina Mine Complex

and Haul Road
Carbon County, Utah

Prepa red for

Valley Camp of Utah, Inc.
Helper, Utah

Prepared by

Morrison-Knudsen Co., Inc.
Boise, Idaho

October, 1983
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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 formulated from that data base and other information

furnished by Valley Camp.

1. a INTRODUCTI ON

1.1 GENERAL: At the request of Valley Camp of Utah t Inc. (Valley CampL a

geotechnical investigation was initiated on September 13 t 1983 at the Helina

Mine located in Carbon County near Helper t 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

Ecc1es Canyon.

c
E
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2.2 BACKSLOPE DRILLING PROGRAM: Soil and rock samples were requi red to

evaluate the stability of the backslope above the upper portals and the

office/changehouse. To obtain these samples, four exploratory borings were

dri 11 ed to depths rangi ng from 49 feet to 61 feet below exi sti ng grade at

location shown on the Geotechnical Investigation Site Plan (Figure 1).

The hollowstem 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 significantl·y

reduce the water loss. Only in borings in the vicini!y of a 12,000 gallon

2.0 FIELD INVESTIGATION

2.1 GENERAL: The field investigoation was direded toward evaluating the

stability of cut slopes s'teeper than 2 horizontal:1 vertical. At the mine

facilities site, three major cut areas were investigated: the backslope

above the upper coa 1 stratum portals; the backs lope 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:1V.

Drilling was performed using a CME-750 drill machine mounted on an aJl­

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 soil or soft

rock by a 140 pound hammer with a free-fan of 18 inches. The number of

blows required to drive the sampler one foot (known as the IIN-Value ll
) is a

measure of the relative density of cohesionless soils and the consistency of

cohesive materials. Relatively undisturbe~ soil and SO.Ft rock samples for­

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

du!ing shipment to the laboratory.

231/103
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water storage tank, automati ca lly resuppli ed by pumped water, coul d suffi­

cient quantities of siphoned water be obtained to allow continuous coring

operations.

All borings were thoroughly backfilled with soil after groundwater readings

were taken. In the spring, Valley Camp personnel should check the bore

holes and refill them if necessary.

The boring logs 'include: the depths and elevations of major changes in soil

and rock stt:'atigraphic units; classification and description of natural

soils in accordance with the Unified Soil Classification System; locations

of disturbed, undisturbed, and cored soil and(or)roc~samples; core sample

Soil and soft rock samples were immediately sealed in plastic bags, placed

in airtight containers, 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.

I
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2.3 FILL PAD BORING: At the request of Vaney Camp ,an exploratory boring

was drilled on the existing earth fili 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

si:::ipie collection at 2.5-foot intervals. Samples were identified for

location and depth. It is o,ur 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

backfi 11 ed in the same manner as the four backs lope bori ngs.

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 5). 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 determined by' Valley Camp personnel and are referenced to

BelinaMine survey data points.

31/103
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Fracture orientations were determined using a hand-held BFunton compass.

The composite log for the cut slope behirrd the office/changehouse building
is included in this report as 118-6" (Figure 7), and the log of the cut slope
near the coal loadout chute is included as ~IB-711 (Figure 8).

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.

Detailed descriptions
the field. They are

4

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
nea r . the loadout chute. The purpose of th i s mappi ng was to detemi ne the
orientatio~ of primary and secondary joint sets and the nature. of any
infillings. 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".

2.8 RECONNAISSANCE OF CUT SLOPES ON THE HAUL ROAD:
of cut slopes on the haul road were prepared in

2.7 GENERAL RECONNAISSANCE OF MINE FACILITIES AREA: Cut slopes in the mine
fa.cilities 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.

31/103
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Joint and other fracture 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.

presented in this report as Figures 11 through 13, which are organized as an

odometer mil eage log that begins at the beg; nn; ng of the road ; n Eccl es

Canyon. Specific references to these cut slope descriptions are contained

in other parts of thi s rep.ort.

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

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.

3.2 BACKSLOPE ABOVE THE UPPER PORTALS: Boring nos. 1 and 2 were drilled in
an area in which 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 s_iltstones that exhibit

The Belina Mine lies within the Wasatch Plateau Coal Field, in an area in
whi ch all of the coal mined 1ies 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.

6

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

Structur.ally the mine lies between two northward striking, vertical dis­
placement faults, on the upthrown block ofa 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°. Undoubtedly, 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 inditated in Figure 1 of this
report. Mining personnel have indicated that at least one fault with minor
vertical displacement has been encountered underground.

31/103
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Sections A-A' and 8-8 ' (Figures 15 and 16) present simplified geologic cross
sections through boring nos. 1 and 2, respectively. The sections also show

In general. the backslope 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 on,a daylighting fault zone than a condition caused by
mining activities.

various degrees of differential weathering. Permeability of the bedrock
strata is quite high up to the depths penetrated by the borings. However,
20 hours after drilling, -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
formations at many different depths. Therefore, 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 cl ear the augers) from the bottom of the hal e.
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.
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Several tension cracks, 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 tp 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 grow"th 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
uppe r coal stratum outcrop.
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Section C-C' (Figure 17) presents the genera1ized geologic section of this

slope.

sample locations and types. as well as the existing slope configurations

above and below the bori n.gs.

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 oa'cks10pe appears to be virtually

natura 1.

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, shales, and sandstones. The bedrock strata are quite pervious.

and in some instances a ten foot core run requi red about 1000 ga11 ons of

water to complete. In most cases, core runs were made with water loss of 75

to 100%.

8

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 paral1el to the regional dip direction (to the southwest at

4°±), ~hich 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 above the oft"ice/changehouse may also occur. -

3.4 CUT SLOPE NEAR THE COAL LOADOUT CHUTE: The log of this nearly vertical

cut slope is referred to herein as "B-711 (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
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elevation of the existing tree line, although some evidence of erosional
scour can be observed.

The primary joint set generally strikes north-south (±100) and has an
average dip of abollt 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 re-port (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 and 6.0 of this report.
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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 south~/est 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 joint sets are prominent in many of the cut slope
faces and dips of the joints are generally quite steep, steep.er than the
inclination of the cut slopes. The steep dip in itself often precludes the
possibility of plane shear failure becaus"e unfavorable joint planes do not
daylight in the slope face.
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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, whi~h is a function of the stress-strain curve, depen­
dent on the sample stress history, moisture content, density and other
factors. The~e 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/established to determine 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 1,
provide information relative to the degree of saturation, compressibility
characteri sti cs, and the mass wei gMt of va ri ous strati graphi c 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 1imits) 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.

31/103
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These test data are also found in Table 3.

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

4.5 DIRECT SHEAR TESTS: Three multi-stage direct shear tests were per­
fonned on jointed rock specimens to evaluate the shear strength parameters i'
and c of the rock joints. In a rock slope stability analysis, these data
prov; de parameters for a probable fa i1 ure surface that waul d primarily.
follow existing joint patterns.

4.4 TRIAXIAL COMPRESSION TESTS: Three samples were subjected to lateral
confining pressures before an axial load was applied. These triaxial tests
(unconsolidated, undraine'd) require.a high degree of specimen homogeneity
before the data points may be combined to provide accurate values for both Ii'

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.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1131/103



Laboratory data and (or) strati graphi c informati on from exploratory bori ngs s

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.

5.0 SLOPE STABILITY ANALYSIS

5.1 GENERAL: Recognized potential modes of slope instability consist of

plane shears wedge, c{rcular, and toppling failures. Such failures are

dependent upon many factors including the slope configuration, geologic

discontinuities s and physical characteristics of the stratigraphic units.

A computer program based on a limiting equirlibrium analysis method (STABL,

Siegel, 1977) was used to evaluate the two major Selina 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 loadoutchute 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 s the worst-case unconfined compression test result

of 8.5 psi was utilized for the colluvium/talus. A significant D angle was

estimated to be 18° from NAVFAC s OM-7. This Dvalue was used to calculate.
the value of c from the unconfined compressive strength test results. For-

the \'Jeathered siltstones, direct shear test results on jointed rocks 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 dri 11 ing program" it was assumed that a potential

fa i 1ure surface woul d have 'to pass through some intact, rock. Therefore, c

was estimated to be a midrange value of 34.7 psi and" 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.
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·1
:1
:1
,I

I
I
I
I
I
I
I
I
I
I
I

-,1-·

I
I
I



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

5.3 ANALYSIS OF BACKSLOPE ABOVE THEOFFICE/CHANGEHOUSE: Figure 23 presents

the computer-generated geologic model of the C-C' section. As in the

analysis for the adjacent backslope described above, the most critical

fa il ure path passed through the co11 uvi um and (or) talus interface wi th the

bedrock. The lowest factor of safety obtai"ned was 1.9.

5.5 ANALYSIS OF THE HAUL ROAD CUT SLOPES: The potential failure plane

described between odometer mileage readings 0.14 to 0.17 on Figure 11 does

not pass the kinematic test for stability because the slope face is 3°

steeper than the 65° dip of the secondary joint set. Relati-vely minor

quantities of rock are f.ound above the daylighting joint set.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
-I
I
I
I
I

13

5.2 ANALYSIS OF BACKSLOPE ABOVE UPPER PORTALS: The computer-generated

geologic models of the A-A' and B-B' sections are included in this r.eport 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-A', the corresponding 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.

5.4 ANALYSIS OF THE CUT SLOPE NEAR THE COAL LOADOUT CHUTE: Stereographic

projections are long recognized methods of presenting kinemati.c tests for

various modes of slope instability. Using the cut slope log "B_71l 'and

deta 11 line data, stereograph; c projections were prepared for potenti al

shear plane, wedge and toppling failures (Figures 24 through 26). The

massive sandstone in this cut ;s 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 potential toppling

section, causing the entire slope to be safe.
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stratum is· not known, but a stable slope configuration should be flatter, as
evidenced by the results of the Belina ~line 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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slope that
There is no
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reading 0.92 on Figure 12, highly fractured rock may be cut to a
is slightly steeper than leng-term stability would dictate.

laboratory data available to substantiate this possibility.
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6.0 CONCLUSIONS AND RECOHMENDATIONS
6.1 GENERAL CONCLUS IONS: Slope stabil i ty ana lyses have indi ca ted 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-B', is the only backs10pe 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-calledollunstable ll condition may not be related to mining operations and
may rather be associated with natural geologic discontinuities.

The vertical 3-foot high section of coal above the massive sandstone exposed
in the cut slope by the coa1 loadout chute' is too steep, and wi 11 probably
rave1 or weather to an angl e of about 34°.

For the 0 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
tenn stability, although the cut slope at the 0.86 odometer reading may have
had the pcten:ial failure surface develop long. before the haul road was
cons 't:Llcted.

6.2 0 GENERAL RECOMMENDATIONS
6.2.1 BACKSLOPE ABOVE THE UPPER PORTALS: In the vicinity of boring no. 2
(section B-B') 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'.

Po~itive surface drainage must be directed away from the slope face, and the
slope should be smoothed andrevegetated. Seepage water should be con­
trolled, possibly by gravel-lined diversion ditches.

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

6.2.2 BACKSLOPE ABOVE THE OFFICE/CHANGEHOUSE: Some ravelling may occur
from the coal and siltstone strata, and maintenance provisions should be-anticipated.
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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 th~ 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 win 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.~-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.
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Table 2

. AtterbergL imits Test Data

Boring Depth Sample Liquid Pl astic
No. (ft.) No. Limit (~) Limit (~)---
I 5.0-6.5 1-1 38 27

2 4.0-4.5 2-1 28 19
2 9.5-10.0 2-2 35 19
2 14.3-14.5 2-3 35 20
3 5.0-5.5 3-1 36 18
3 17.0-17.5 3-3 31 19
4 9.5-10.0 4..2 29 18

.*Uquid Limit - Plastic Limit = Plasticity Index

209/71/2

Plasticity*
Index (~)

11
9

16

15
18
12
11

Group
Classi­
fication

Nt
CL
CL
CL
CL
CL
CL
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Table 3

Unconfined Compression Tests

Boring Depth Density Compressive Young's
No. (ft. ) Lithology (pef) Strength (ps i) 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 SANDSTONE 159.2 20,640

*Fa i1 ure across heal ed fracture
1confining pressure of 20 psi (triaxial test - uu)
2confining pressure of 50 psi (triaxial test - uu)
3confining pressure of 80 psi (triaxial test - uu)
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Table 4

Direct Shear Test Results*

Friction Unit
Boring Depth Type of Angl e, ~ Cohesion

No. (ft. ) Lithology Joint (degrees) c (psi)

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, usin.g five different normal stresses.
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I ~ MORRISON M"· G.~ KNUDSEN . dnlng roup
PROJECT

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

I BORING LOG
B 0 rill e hi. t had: 6-111. con t j n u ou s f II; h t CJ II Q. r

Upper Portal Backslope

Standard Penetration Test Borin~ No. 1

I
UndHuurbed Soil. Sompler: ~·in.o.l1 O&Nlo",pl"

w' Moisture Cantent, ~.I O' Cry Oensity, p;f

140.,b.Ho/l'lmer! ~O·in.Fell 12oin.OA. Split-bcrrel Sempl.r Shut 1 af 3

Pln,lralion R,sillence: W'Slows pH fool Oolt: 9-1.3-83

Figure 2

94% Recovery
(diamond bit;
bentonite and D7-E .
polymer)

Hole cased to 13.5'
with hollowstem auge!.

(on slope above
ventilation fan)

94%RQD
- (10 pieces)

I-

-

-

-

I-

-

NX
core­
Run
III ~

ISC~:"IBlowsl R.mark,

ILocation -
N: 7,226.26
W: 10,102.57

Description of Mottriel.

Silty Clay: dark gray and gray;
moist; high plasticity; very stiff.

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

r\\.-- ' --;
As above but mottled with dark
grayish-brown and wet. ,

D.pth Group
o Symbol

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

1. 5 _J---{ (Topsoil zOlle)
-=lCL

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

- medium plasticity; medium stiff.
3.5

:CL-.-
=
~

5.5 _:J---+------------------l --3-
- SPT 4 .

-CL- Silty Clay: dark brow--nish-gray and 1-1 7 N=11
:CH & dark gray; wet; medium to high

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

_:J---t--.:.~:.::.-....::...;~~~----------~--_i

-:CH

:
..::-

9.5"-r-.--+-------------------I
~~L Silty and sandy clay: dark gray, ~~~~~

_= yellowish broioffi, and brown; up to Dc.M ~
25% fine sand; moist; low to medium 1-2 38

-= plasticity; hard to very hard. Last 23
2-3" saturated from groundwater SFT l--lN-=70
perched on sandstone stringer from 1-3 ~~ Groundwater @12.3'
12.5 to 12.7 t

• (Weathered rock)
after 20 hours.

-
-=:--

13.S::J---t------------------t--;--t----·------i------
...:
-

~
-:--
~

. ..:

~20

9136.1

9138.1
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9132.1

9130.1 .
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0% RQD

Added cellulose, I,
nut shell and mor
bentonite to
drilling water: I
began drilling wi
tricone bit at 23.9'
lost circulation;I,
continued drillin
with hollowstem ,
auger; tried tricoD.~

bit again at 29.01"
and lost circulat ,
immediately •

56%
(carl
bento~

lost e:..
21.5")

00 lin 3" N=100+

NX
Core-­
Run
112 __

D&.l.l 1-4 72

iln 3'..-

SP! 1-5

? RC • CT
Valley Camp of ~,

Belina Mine, Ca: C

Upper Portal Bac

S I a II II 0 r dP, " ,t, 0 lion T" 1

Plnetrolion Rlsl'tancl: N'Blo"" pI' foo;

Figure 2a

140-lb. Hemme' I 30-in. Foil12-i II. 0.4. Solil-borr.1 S

f\As before (shale and siltstone)

Badly weathered sandstones· and
shales: brown and brownish yellow;
very soft rock.

...:

BORING LOG

.@~~~~ Mining Group

9099.6 40 1

---
:

-=-----
:

9107.6 32 _-+-_-!--_-_=-""""---:,....---~----......;.-......--/
9107.1 32.5 :::J-__.;-_Z_o_n_e_._o_f_b_r_o_k...e_n_s_a_,n_d_s_t_o_n_e_. ~

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

....:----
~

37 --4-..,.....-+--.....,."...."..--.....,...--------------4
37.5- Possible sandstone

-j---;--------------------~
- ML Siltstone: sandy silt; dark brown

:: and grayish brown; dry; slight
plastic.ity; moderately soft ~ock.
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, PROJECT

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

'I BORING LOG
Borino hI,thoe!: 6·111, contlnuou. fllOhl lIuo.r

Upper Portal Backslope

5 t Q /I d 0 r d P • II • Ira t i 0 II T., I So r in Q Ii 0, 1

Undisturbed 50il 50mpfer: ~.in,o,d. Dahl .om!'l., 140"b,Homm.rl 30-ln,Foll IZ.iI\.O.e!,Slllll.borrtf Sompl., Shltt 3 of 3

w.Moislure COlllant, %/ D'Ory Densily, pcf p.ft.trotiOIl Real.,ollc.: N'Blo ..... per foot Dol.: 9-13-83

Sands t one-:--ncrra--r-c-o-c:-k-~- ----- -- ----------- - ---- ------- ----------- ---- ---- - --------

-

-

Sompl. Blowl
No,

D&M 1-6 100 in I"

DucripliOll of Mo Ie rials

As before (siltstone)

Figure 2b

Siltstone, as before.

(Refusal of hollowstem auger ,with
carbide teeth, using CME-750 rig)

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

~
'-:-
~

D. pIn Group I
40 Symbol

--
---

j
-----

44.5 _"j---+---------------------+
___- Sandstone (poor recovery 'with

_ hollowstem auger); soft to
- moderately hard rock.

46 -="i---l~
: ~-------------------1--::

-:
48 --+---+--- ---{

:
-

49

9091. 6

9095.1

9090.6

9093.6

601

_Ef. v a I iOIl

1-9099.6

I

I

I

.1
I

I

I

I

I
I

I

I

I
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.(@~~~~N Mining Group
PROJECT

Valley Camp of Utah, Inc~

Belina Mine, Carbon County

BORING LOG
Upper Portal Backslope

eo ring Mathod: 6-11\. con,lllUClI,. (\1911' oU;lr S' Cln IS o'r eli> 1 I> 1 I r CI I Ion TIs I &oringNo.

Undislurbed Soil Sempler: 3·in.c.d. C&lolsompler

''''''eiHur. Contenl.'Y.!O.Ory Density. pet

140./b.Hamm.,! 30-in.Foli \2_iI\.O.d.Stllil-borr., Somllier Shut

PenllrOlion Reslslenla: NoBlows ptr fool 001.:

1 of 3

9-14-83 1
-Remorks

Location -
N: 7,561.28
W: lOt196.59
(Active slide

No groundwater
38 hours after
drilling.

(33% recovered)

N=19

2­
lL
19

-

I-

D&M~
2-3~

10

Semple Blews
Ne.

D&M ~
2-1 2­

10

D&M
2-2

Oescription of Moterieth

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

Weathered s;:·istone pieces.

As before but more zones of
\<leathered sandstone.

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

CL

CL&
eli

Gro·up
Symbolo

Oeplll

-. -
-:-.
..:

2.5
- CL Sandy Clay: dark yello\<lish brown;- some pieces of \<leathered ,sandstone

3.5 ."'I----Ir--.. (!.z;" diameter) .
.:. CL_ Sandy Clay: brownish yellow mottled
: with brownish gray; 20-25% fine sand;

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

·:--
··--:
:

~16

-
17

: CL,
- ca,
· &SM
·...:
·

20 ·--

6 _
- CL& Silty Clay: gray and dark gray-- CH becoming dark brownish gray; some-~ pieces of weathered sandstone; medium
j and high plasticity; very stiff to
_ hard.-
---:
--
~

11.i-'-'""J-.--+----------------------4
12: \leathered sandstone

--+---+--------------~--------I

9226.6

9227.6

9224.1

9218.8

9218.1

9213.1

9214.1

9210.1

1-9230.1

c



Upper Portal Backslope

60rinQ No. 2

Remorlts

r-

-

-

-

r-

D&M r-l§...
2-6 ~

40

SP! I .::s~

2-7 ~~=64
46

somPIIIBIOWS
No.

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

clay with

Stondord Penetrotion i.st

PI·nltrotion Flesislcnel: H-Blows per foot Doll; 9-14-83

140-lb.Hommerl ~O-in.Foli IZ.ill.o.d.Scllt.bcrr., Sampler Shut 2 of 3

Oucriplion of MOl,riols

As above but moderately hard to hard
rock (harder than above)

Badly weathered siltstone & sandstone:
brownish yellow and yellowish gray;
wet; very soft rock.

Siltstone or sandstone: JDoderately
hard rock (no recovery).

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

-
24

Depth Group
20 Symbol

: CL, lAs before (silty and sandy
. ..: CR, [badly weathered sandstone)

- &SM---:
:
--:

---
-:-:

25.5_4-/rT-:::::---If---:--------,......---------+---i--=-l
..:'~~' ~ before with thin seams of siltstone SPT 9

26. 5:1CH , S~ 2-5 ~10
- r'..':::=-=~-7::-=-=------:-___::_:_---~-~_52.0~in 5"

-: ~eathered siltstone:. sandy silt; N=60+
: gray; moist; 15-20% fine sand; soft
~ ~o moderately hard rock.
--------=-:
--

..:
32.5'"1----+-----_-----------1-

~
:

-=:
-=35.5-.,.....--+ -1

- SM&
-:ML
:

~
-=--..-

39 ~

BORIN G LOG

80rlll; l.e-thod: 6-111. continuous fll;ht t1U;1 r

.... Moisture Content. % IO· Dry Density. pef

Undisturbed Soil Sampler: ;3-in.o.l1 caN lompler

9206.1

9204.6

9203.6

Eleyotion

~210.1

9197.6

9194.6

9191.1

I

'1

I

I

I

I
I

I

I

I

I

I

I

I
I

I
I

601
Figure 3a



.@~~~~ ~Jnning Group
E
E

r----------------------r---------=-P'::'R"::O-:'J'='E"=c=r-------1
Valley Camp of Utah, Inc.
Belina MIne, Carbon County I

; Upper Portal Backslope
J-- B_O_R...,;,IN_G_L_O_G__-.,.. I..- --,. .i

80rln9 M.fhod: 6·1n. I:onlinuou. t1l9hl 01l9.r Stondord P.II.trotiOIl T.,t 80rln9 No.2'

9-14-831
Ulldist"rb ed S oi I Sompl"; ~-ill. o.c1.D&M lompl.r

wol,Coislure Content, % I 0- Dry O.n'ily. Pl:t

14o-,b.Hamlllerl ~O-lrl.FolI 12-ill.0.d.SpW-borr.1 Sompler Shift 3

Pln.tration Re'/stolll:l: NoSlow, p.r toot

of 3

Rlmork.

Hollowstem auger 1·
used as casing at
44.0'; tried. to hOl~
water head with '.
bentonite and .
cellulose to see / .
if coring was !
" possible; lost ..

head of water wi •II

30 seconds. "

~

~

"I
I
I

·1

50

-

-

-

-

r
,in 2"

I--+----I.:N.•,_-50+

/
samPI. Biowl

No.

SPT 2-9

D&..\f 12-8 ~QO

111.01. r iol.

End of Boring

O.Sl:ription ot

Weathered siltstone: sandy silt;
gray; moist; soft to moderately'
hard rock.

As bel:ore.

-
-

Figure 3b

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

SPT:2-10 100 in 3.5"
~=*===============;!=~==1N=lOO+

EIe" 0 Ii on O. plh GrOIlP

!- 9190.1 40 Symbol

9189.6 40.5

-
--
--
:-

J--
--=
i-
~

I~
I ..,
I ..,

Ci~? 1 /48
-1 ,.---.-
j
-
=-:
--
------...,;,----

9175.8 54.3
...:-

~
~-

I
~-

1
601

=

......

-:;.



Figure 4

3Borino No.

Oot.: 9-15-83

Fl.ftlorkl

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

in 2"

BolloVlstem auger
set as casing at
18.5'

See following page
for core data

N=30

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

- .

-L
11-
19

-

,...

25
r--
29

'"'23

-
,..

SPT 8
:...-.-

3-2 .#- N=42
19

-

...

SPT
':I :3

D&M
~-4

NX _

~ore

lRunfJ

Isomp" etow,l
No.

-­ 1--+---1-----------1

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

Upper Portal Backslope

Pln,'tOlion R.slslollc.: HaSIOWI p.r fool

,4o-lb.Hommerl :50-in.Fall !2-in.O.ll.SDIlI-bcrrll Sampler ShieL 1 of 3

.

Oescription of ,",ot.tiols

Silty Clay: dark brow~ to brow~;

15 to 20% fine sand; moist; low to
medium plasticity; organics upper
12". .

Silty/sandy clay .;ith sandstone:
grayish brown; zones of hard
weathered sand compose·~ 20% of 14
stratum; wet; medium and high D&.l1 II
plasticity; up to 30% fine sand 3-1 -zs
in zones of sandy clay; very stiff t~~-r--~

to hard.

Badly weathered siltstone&sandstone:
sandy Clay matrix with pieces of
moderately soft rock; brownish
yelloVl and.brownish gray.

Weathered siltstone: gray; moist;
moderately soft rock.

Silty Clay: brownish yellow; wet;
loVl to medium plasticity; stiff.
Zones of claystone ~ 3-4" thick;
hard.

Weathered shale: brownish yellow
becoming gray at 17.5 t; moist;
medium to high plasticity; very soft
to soft rock.

CL

CL

CL&
CH
VII
SM

CL,
SM
&ML

eL­
CH

Group
Symbolo

Oe plh

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

3.5 -:J----t-------------------t---
::

...:-
:

..:

~
:

8 ---l---+-----~------------__!
:

-:
-=10.5j--_-+ -l

---
-

12 --+---+-------------------;----------:
-=15.5-
--
:

..:---
~

. -
-=20 :

BORING LOG
eo r i n 9 M. 1h 0 el: 6- j n. con I I n U ou I High lou 9 I r

wahlo!Slure Conte~l. '/.1 0 0 Ory- Oe nsily, pcf

Undisl\lrb eel So i I Sompl e r: :5-ln. c.d. 1>& lot lom!>l.r

9125.8

601

9121. 3

9118.8

9117.3

9113.8

9109.3

·EI,vOlion

f-g129.3

I
I

I

I
I

I
I

I
I

I

I
I

I
I

I

:1

-

I
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I--

P ROJE CT
i

(@MORRlSON Mining Group Valley Camp of Utah, Inc. ~

. KNUDSEN Belina Mine, Carbon County I
BORIN G LOG

, Upper Portal Backslope

80,in; 1iI,'hod: 6-i n. eo n I in U ou.' f 119/1 I lug,r Slandard P,n,',otlon T, " Borin; No. 3

Undislurb ed So; t Somp.l" : 3-ift.cui. tl a 101 lo",,,l.r 14 O-Ib. Hommerl ~O-ift. Foil !2-itlO.d. Split-borrel Sompler Shul 2 of 3

... 'Iooloi"urt Conllnl, ~.I o· Ory Densily, per Pen"rolion Re.I,'onc,: N·Slo.,., per f 00 I Oclll; 9-15-1

Eil1'd~/o~ ~ed'rh Group
Oeser/plion of Moter/ols Sempl. 810ws Ihmork,- . Syml>ol No.

9108.8 20.5= CL-CH As berore 97% Recovery

1
Weathered shale: gray and bro.mish ~ODt 12% RQD (1 pi-ece)
yellow; some interbedded sandstone Nx (Carbide bit;
strata - 1-2" thick; partings at tore "unlimited" waterl
2-3" ; soft rock. Joints: 20.5', iRun supply by siphon

1
moderately smooth, open, 100 dip; "'.'1 from 12,000 gaL
21.7-22.3', closed 900 dip; 23.1- :.. potable water I
23.2' moderately smooth; 300 dip. storage tank; ....at

9105.3 24 VSandstone: bro.mish yello.... ; did not recirculate I,-- moderately hard rock. Joints: 24.2--
9104.4 24.9- 24.4' moderately rougn, open, 800

-: !~P; 24.6-24.7' moderately smooth, I- 45&600 ; 24.7'24.9', open, moderately.
9103.5

2S
o j 1

ooth. 900 dip, ...
Recovery I:\ Neathered shale: gray and brOv.7D~Sn ~ 52%

I
yellow; moist; soft rock. ~ore 15% RQD (l piece)'

I i Run ~.

=i I.,.,. I Badl\' ioTea.:hered sa.ndstone & shale: !tf2
S101.3 I 28 ~,

partingsI

i
bro....-nish yello'WT and gray; i- ,

I ~ to 2". Joints: 26.0' , open, ;

[\ every I'I rough, 750 dip. ..
Lost sample: very soft rock. I9099.3 30 .- weatnerea snal.e, S~l.tstonetxsanQst.one:

: gray and brov.7!lish yello.... ; soft roc.k- partings ~-31'_ l'i"X 78% Recovery I- ~- CorE 14% RQD (2 Piecesll-- Run-= 03 I-

-

1.
1

9096.3 33 : -- Sandstone: brov.7Dish yellow; hard;-- thin-bedded (1.5-3") • I9095.3 34 - -- r\ II---= Weathered shale and siltstone: gray -
: and brownish yello.... ; soft rock;- partings ~ 2". Joints: 39.2' , NX I- to

-: closed, 90°. CorE ... 87% Recovery
:

»~n 0% -.RQD I
-:

NX

-: CorE ~
80% Recovery I

Run 23% RQD (2 pieces) ..-
I:

. 15- ..
9089.8 39 i.': As'below

&01 Figure 4a



I
I .@~~~ Mining .Group

PROJE CT

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

I BORING LOG
Borin; Mlthod: 6-jl\. conlin~o~, ffl\lhl O~;I r

Upper Portal Backslope

S10ndord Pln,lrolion Tlsl Bo,II\9 No. 3

I
Undisl~rbed Soil Somplu: 3-in.c.~ ca", so",pl"

w· Moist~re Conlenl. ';.1 O· Or)' Oen,il)'. pcf

14C-lb.Homme,\ ~O.in.Fall 12-il\.oJ:!. Solil-borrel Sample, Shill

Oofe:

3 of 3

9-i5-83

I
I
I

Elt y a I i on

-9089.3
Depth G,o~p

40 S)'mbol

-
--. ---
~
:

-=

Oncriplion of Mo Ie rials

Weathered shale: gray and bro...mish
yellow; soft rock. Joints: 40.7 &
41.3 1

, open)rough, 200 dip. Partings
every 2 to 12".

Cont
NX As before
Core -
Run
Jl r.

- 100i. Recovery
46% RQD (8 pieces)

Figure 4b

82% Recovery
0% RQD

-

-
-

-

-

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

,

3 pieces, rough, 70 0 ; 50.0', open,
moderately smooth, 20°. Partings
every 2 to 7".

. Very soft weathered shale

-
~ ~

: Core
~ Run ~

45.5:-r----+------- --P'f6

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

-=-
:

-:
--

51 ---f---t-------------------t---r----il---------­---52 --_-+---I---------------------h!L'IA:fV f-

- Coal: thin bedded, moderately soft. Core: Partings every 1 to 3"; highly Run _
-= fractured from 55.5' to 56.5'. fJ7

~---=:..--
-l,..I

:--:-:
-
1..

61 :-
601

9083.8

9078.3

9068.3

9077 .3

I
I

I
I

I

I

I

I
I

I

I

I



.~~~~Mlning Group
BGRING LOG

PHOJECT

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

Upper Portal Backslope
I

S 0 r I ng /of.!" 0 d: 6-111. COli r j nil 0 III HI QII I 0 II Q« r Siondor.d P.n.'rotlo/l T.lt BorinqHe. 4

I

I
I

9-1~

1 of 3

001.:

89% Recovery
34% RQD (4PieCel
between 19.5' 6: ..
25')

SPT 32
4 1 _. N=50+
- 45

- No groundwater
24 hrs. after I- drilling

- I
D&M J-Q....

I4-2 2-
50 in 2"

l- I
l- I
~

ISPT ~
4-3 50 in 5"

N=80+

NX
Corel­
Run
11 I-

top 6" badly

P. n • tr a! i 0 II R., I • , one.; N- 810 W S II' r f a a t

/40-/b.Homm,,} 30-in. FOHl2-in.o.d. Split-barre I S ampl., SlIa.1

Sandstone cobble:
'Weathered.

SM

,-....,-:!"",....""~~~.",._-="""_=::__....."..,"'_=":T:':'_..,,,.,....,._:_~=_::r_--1CL, :'~.l.tY/sand.y C.l.ay, sanoy S~.l.t, ana
ML, silty sand: hard soil colluvium
&SM 'With pieces of rock.
ML "'~,...--:--__:___:_=---~-~_;__-_:_-__:'__:l

Weathered .siltstone cobble: brownis
gray; moderately soft rock.

9

9171.6

9169.6

9167.1

9168.1

-
.:

.....:
-

9165.6 10.5:
---

9164.6 11.5 -J----~
- !\

-: '--W-e-a-t~h~e-r--e~d-s-i...".l-t-s-t-o-n-e-w-:l.":""·-t,...h-s-om-.-e-----l
:_ sandstone: gray mottled with

-: brownish .gray and brownish yellow;
- soft rock.:-----=-: 1/ Weathered shale & sandstone:

9160.1 16 --_-+---411 brownish yellow and gray wI brownishf-_+-_+-:-....:....:- _
red; highly fractured; moderately

: hard rock. Joints(all open): 17.5-
- . 17.7', moderately smooth, 80°; 18.3-
: 18.4', moderately rough, 900 ,19.1-
~ 19.3', moderately smooth, 200 &900 ;

: (4 pieces).-
~

19 .::cv----....;I---As~·....b-e--14o-w---------------49156.6

"" Moisture COlltent. ".1 O' Ory O.nsity. pef

Undis!lIrb.d Soil Sompler: }-in.o.l1 DaN ,oMpl.r

EhvoI,on O.ptll GrOllp Oucriplion of MOI.riols Sompl'SIOwS R.lllorks
I- 9176.1 0 , ....5.-.Ym....;Oo;.;;.,' -------__--:---~~-_1_.....;.;.N.:.;O._!_-_+_--------~

=. CL Fill: silty and sandy clays; dark I·
gray and dark grayish brown; medium Location -

-_ stiff. ~ N: 8,031.57
9174.6 1.5 _:l---+-----------~-------,j W: 9,605.70 eaI

-: CL Sandy Clay: dark brown to brown; ~
: 25-30% fine sand; moist; 10'1.7 (on jeep trail
- plasticity; stiff. of potable ~ater

- ~ tank) I
:

-=-
4.5 ::J---+-------------:---.,.-------!

-:
i

6 .5 _:t-...,...,-+--,............."......-......,.....--.....--.....--.....-,...-..,....."~----.,..........-...-..,..,...,,n_ CL S~lty Clay: brov.-"'Iush ye.Ll.ow; TI-70X
-, fine sand; ~7et; medium plasticity;
~ stiff.

8 -=o+:_--r Silty Sand: brownish yellow; 40-45%3 SM nonplastic fines; moist; dense
4 (badly weathered: sandstone cobble).

=

'01
Figure 5



I
I .@~~~~~N Mining. Group

PROJECT
Valley C~p of Utah, Inc.
Belina Mine, Carbon County

I BORING LOG
Boring Me,hod: 6-/11. continuoul flight ouver

Upper Portal Backslope

S'ondcrd Penetretion T.st Boring Ne. 4

I
Undisturbed Soil Somphr: 3-in.a.cl. CaW.ampl.r

W• M 0 i st u r e Con Ie n I. ,../ 0 • Dry I> ens i I Y• pc f

140-lb.HOll'lmerI30-in.FOII 1::-iIl.O.ll.5PIi1oborrel 5cmplar Shut

Penetrotion Rlslstonc.: N'Slo",s per fool Cete

2 of 3

9-16-83

Remarks

As before

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

96% Recovery
9% RQD
(1 piece, belo~ 27'

-

-

-

I-

-

I-

somPlt!alOWS
No.

Cescription of Mereriols

Weathered shale: gray, brownish Contgray, very dark gray and very dark
~grayish brown; moist; medium and ~.

high plasticity; zones of siltstone; ~~re
soft: rock. 2" thick highlyfracturedJ:~n
sandstone at 20.8'. Partings every I

2 to 9".

Badly weathered shale & siltstone:
gray mottled with brownish yellow;
highly fractured in part; very soft
rock. Partings every ~ to 3" (so,me
coal in partings). Joint: 29.6­
29.8', open, smooth, 90°.

Figure Sa

Weathered siltstone: dark gray and­
gray mottled ~ith brownish yellow;
many multi-piece irregular joints;
cont ••••

Group
Symbol

Oe pth

20 .
­.....
:-..:
---

-:
::

24.k'r':+--+---------------1.- Siltstone: gray; moderately hard
25 -_;----t'" rock.

_= '-'t"::>':::',a::;n-;;r;::c1s~t'"=.o:::n~e~:~"'b::-::r~o~wn:-:::::'~::-;:::'s';::n--:-:y":':e"'Tl..~.l.,o:':"'w::-,--::g:-::r:-:a~y'::-"'"--l

and yellowish red; thin shale seams ~
26.4 (1/8"); highly fractured in part; I:or'e -

• parts moderately hard. Run
~ 12 ~

--
-=-----.--=---- ~ ~
: Core
~ Run

32. 2-r--r-~::--------:-:---:--;--__--...--.---I13
_ Siltstone: yellowish gray mottled
- with bro~~ish yello~; up to 35% fine

~_- sand; moderately hard rock. Partings
every 2-8"- with leaf fossils. PartiD~

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

~
-:
:

1
38

9151.9

9151.1

9149.7

-
. -
-=9136.1 40 :

9138.1

601

'9143.9

Eley c t i on

.... 9156.1

I

I

I
I

I

I

I

I

I
I
I

I

I
I
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SI all cI a r d?' n, Ira I iOIl T •• I 60rinqN.,. 41

.(@~l~~&rMjning Group
BORING LOG

Sorinv Mlfhoc!: G-/It conl/nuou. fllqhf oug. r

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

Upper Portal Backslope

•
I

I
I

R.morka

-

-

140-lll.Hommer\ 10-in.FQU!2-;n.O.d.Sl:llll-IlOrnl Sompltr Shltl 3 of 3

P.ne'.olion R.a/slono.: N'Slowa ptr toot Dol.: 9-16-831
0.. or I pH all of MOltr i ola somp't\s'owslNo.

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

O. pI h Gro.up

40 Symbol

---. ...;
.......­.....

EI •• olion

w.Moislur. Con,.nl. "I.T 0 0 Ory Oen,lly. pof

UndiSlurlled Soil Sompler: 3-in.o.d. O&M ,ompl.r

-9136.1

Figure 5b

I
I
I
I
1

-•

95% Recovery '.1
32% RQU "'(7 pieces,
between 43-44' &
45-50' )

100% Recovery
50% RQD (5 PieCeS)~

.~

.~

~.

.~.

~-

-
-

-

-

..

yellowishgr&y; moderatel
Partings every 2 to 5".

End of Boring

Siltstone:
hard rock.

Weathered siltstone: yellowish brown
end g=ay; badly f-:actured fro!Il.47~5

:'0 48.0 and 49.0-49.4 1
• Partings

every 2-10".

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.

\
B~a-d'·"'il-::y~w""':e""':a-:t-,h--e--r-e...a"!"'-s':"'~T"·Ll'l"". ::-t':"'s~t-o....:.~~e~:-~y...,e-d.........llo,...W-~,--S~h

brown; weathered to soil in part;

:
~:ery soft rock. Partings every ~ to

II .

-
44 -
45

:ML
-

J
J
~
---

-=-49.4_+----+------------------4
_ Claystone: dark gray; hard rock.

-:
--- NX ~

51. p;7:j:===t-g-ea5rnM'"7GiiiTiiai=Bl'iiC;--------i,!core51.Q.. f\weatnerea Colay parnng lRun ~

: 15
: Siltstone: gray and brownish

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

..: 2-3".
-

-:
55.7'"Q----1---------------------~

~
~-'-
~

60 1

9131.1

9133.1

9126.7

9124.4
9124.3

=---
9120.4

.....

----

-=-- 911.61

-- '01-..



PROJECT

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

BORING LOG
B 0 r In 9 M, 1hod: 6-lrl =0" 1/" u au. f" 0 hI 0 u 0 , r Standard P,n,'ra'io" T.II Borino No.5

Undislurbed Soil Sompler; ~-in.o.d. D&M lompl.r 140.,b.Hommer! 30-in.Fell !2-in.o.d.Splll-berrtl Sompllt Sh,.1

w-Moislure Content, .,-./ O-Ory Oensity, p=f Pen,'relio" Reslsto",,: N-S/ows per tool Cot,:

1 0 r 2

9-17-83 I

No groundwater
24 hours after
drilling.

IPurpose 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
recl~ation. Borin
log is necessarily 1
rough because of I
variations within !
the fill.

Location ­
N: 7526.24
W: 9092.96

-

-

~.

-

-

7

8

6

2

4

5

3

1

sempl'/SIOW.
No.

sandy clay; dark yellowish

silty clay; dark yellowish

Oes=ription of Mo " riels

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

Fill:
brow"Tl.

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

CL

CL

Figure 6

: CL Fill:.
7 _--t-__t-b_r_o_WTI__. --t

~. SM& Fill: pieces of sandstone and
~ CL sandy clay; brownish yellow.

--
:

-=---
11---+---+------------------4­---

-=-
.~

-:
:

1" -.... -
:------
~
----..:-

20·:

Depth GrouPlo Symbol

-_ CL
_ wI
_ coal
:

2 -.-r----I,..----------------------\
: SM Fill: silty sand ...Tith silty clay; 1----1
--= wI brownish yellow.
- CL-

..:----:-:
6

8921.3

8917.3

8916.3

8912.3

8903.3

8908.3

EIH olion

601

-8923.3

I
I

I
I

I

I

I

I

I

I
I

I

I
I

I



•
.@ ~~~&r Mining Group

BORING LOG

PROJECT

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

80 r i n g Melli ad: 6-1 n. e on II nII 011 • f Ilg III ouger Standard Pentlratlon T.st Boring No. 5

140-lb.Hommer\ lO-in.Foll \2-in.O.d.Slllll-bOrrtl Sompl., ShltlUndi"urbed Soil Sompl .. : l-in.c.d. CaM 10",1'1"

... Ma i,1 u' • Con I. nt, %1 O' Or y 0 ens i I Y• p.e f Ptnal,ollon R •• lllane'l: N"Slo ... par fool Oalt:

2 of 2 \

9-17-81

, r-

-
-

-
...

-
r-

r-

r-

-

Elf. olion

8903.3

8901.3

8897.3

8893.3

601

O. pIli Group
Symbol

20 -
-

-:
--

22 -
-
: CL

,-: wi- coal-------=
-

26 -
- CL
--,

! 3
I -J

-'
I :

-:---
30

:
...::

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

. ..:.--.

Ouerjplion of Maurial.

As before

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

Fill: sandy clay; very dark grayish
brown.

Figure 6a

Sam pia Blowst·
No.

9

10

11
r-

12 f-

Ramorks

I
I

II
Ii
II
I
I

II
I j,

II
I
I
I
I
I
I



PROJECT

@MoRRlSON Mining Group Valley Camp of Utah, Inc.
. KNUDSEN Be1ina Mine, Carbon County

Composite Log of Cut Slope
LOG OF .CUT SLOPE Behind Changehouse.-

Boriflg M.lllo d: 6-1/1. cOllr;IIUOUI f II g II f auger Standard P.II.'ratioll T • It Bo rin9 No. 6

Undislurbed Sol I Sempler: 3-ln. c.ci oIHoI lompi,r f40-rb.Hammer/ 30-ln.Fclf 12-;I\.O.d. Spllt-borrel Sampler Sh,.r 1 of 2

..... Moi,tu•• Conllnt. ·1.1 o· Ory De nsily. pef Pen.lrotio" ResIstance: N·Sla .... ' plr f 0 0 t Dafe: 9-17-83

tie Y ot; on OHlh Group I Dueripflon of Mal.rioll somPlel510WI Remarks
Symbol No.

1-9042* 0 - Sandstone: hard; fractured in part.-- Composite log of.-= t- cut slope behind:9040.5 1.5 _ the changehouse,
-= Siltstone at the center of

9039.5 2.5 - the building.
- Sandstone: hard; joints strike Depths shown in- -
:: NBOW with dip 70-90oN. log are estimated.

only, from the9038 4 .- base
"- of the coal- Siltstone stratt.E:.

9037.5 4.5 :

-= Sandstone: hard, as before. ~'-
9036 6 : ...

: Shale and siltstone: hard.

-: -9034.5 7.5 : Log begins
..: Sandstone: as before, but Coal
- seconaary joint s'ystem strikes 34 0-- N20E and 800 E.

._--
9033 9 - dips

'.'-- Alternating zones of sandstone and-
...: siltstone.

Sandstone-
: with siltstone-: - 69 0+50-

9030 12 - Thin-bedded ~-
12.Z;:: Coal silt~tone&sandstone:

9029.5 masked by raOe1ling
..: Sandstone: hard, as before •

(Range:45-70 ) 57° '"
9028.5 13. s: Sandstone with-

-: Siltstone: thin-bedded (~ to 2"); siltstone
700

i
soft rock. Source of erosion, -ravelling, and undercut.

Generalized section

...
: ,

9025 17 -
. -

Sandstone ,q,nn siltstone: 1-6". - thick-..: bedding; joints strike NIOE, dipping- 850 B. ---. - to-

19022 20

I
.

I

:1

I
I
I·
I
1
1
I
I
I
I
I
I
I
I
I *Elevation estimated from topographic map

101 Figure 7



Borin; No.

-'
-

t-

I-

Ptn.',ollon Ttsl

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

ou;,r

Sandstone with some siltstone:
massive in part (bedding 1-3" thick,
and up to 24" thick); pr.imary joints
strike NI0E, dipping 8SoE; secondary
joints strike E-W with dip 850 N.
The 24" thick bedding is actually
very tight thin-bedded sandstone.

Bottom of slope cut _

--:
:
---
~
----
----

, :

~
:

-:
:

~
..:
-

-:
. -
:

----
3

..:!
---..:

-
~
:-
]
---

~
26 -j::====t:==========================================;F===F====1

PROJECT

~ MORRISON !\rJ_· G
.~KNUDSEN Bldnlng 'roup

LOG OF CUT SLOPE

9016

Bo,ln~ Melllod:6-ln. continuous 111;lIt

I
61

Undisturbed Soil Sampler: 3o ln.o.d. OShI sampler 140o lb.HQll'lmcr! 30-in.Fall 12-in.o.d.sPllt-barrt' Sampler She.l 2 of 2

.. -Moisture Content, ~-l O-Ory Density, pcf Pln'Hotion Resistance; N-Slo .. s per foot' Oat",; 9-17-831
Eltvotion O,"'tll Group Sompl,

~ O'scription at Mot.riol' Blows Rtmark,20 Symbol No,--
, --

- 9022

c

t=-,-

!,--

60'
Figure 1&;--



tpevation estimated from topographic map

~ MoRRlSON M-· G.~ KNUDSEN lining roup

Borin9 No.7

001.: 9-17-83

Rtmarks

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 locatiop
plan).

-

~

~

r-

-

-

-
..
--
,..

-
- ,..

~

~

l-

I--

/
samPlt Blows

Nc.

Figure 8

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

Standard Penetration TI~t

Penetration R.llilonct: NoBlowl p.r fcct

140.lboHcmmerI30-in.FOll 12.in.OoCI.SPIlI-barrel Sampler Sheet 1 or 1

Base of cutr

Coal: cut almost vertically, ravels
in light wind.

Weathered shale: dark yellowish
brown.

Sandstone: massive; hard rock;
yellow..J.sh bro...-rn.

Group ISymbol Oucriplion of Materials

----.;..

--
:

Oe pIli

o

2 -

~
3.5 :::r--f--------------------;

---
:

-:---=-----:
:
-
:

~-
~

11 -
11. 2r:_:t===t';;B~e~d~d"4i:n~g-;:;p'1:a~n:eff~il'11.e;;d~w:;:il;t=lh:;--:w::e::a;-;t:}:h~e~r::e:;:id--'-4

-= °l~sandstone.

- Sandstone: massive, as before.----:
-:---:----:
:

-=-L/
~

-:
. ----25 :

LOG OF CUT SLOPE

Boring M.'ho 14: 6·ln." eonlinuaul fllghl 011 g. r

.... Ma i II ur e Conte n'. "1./ 0 • Dry" De nlit Y• pc:f

Undisturbed Soil Sampler: 3·in.c.d. OSWlomplor

8947

8945.5

El •• alion

4l949*

8938
8937.8

8924

I

I

I

:.

I

I
I

I

I

1
I

:1

I
I

I



1Ill1lHor~nn ~N-14Hl1IW.N;nlrIt. ,,~IlJTT- fTnlf nnr. n:rm _ j"'"'lT
DATA SHEET .. FOR DETAIL Ll·NE MAPPING '

III I

. LINE NO. 01 TREND S550W PLUNGE 00

fITi'Hl llTlT lrlJll w·~lllffp· JI \HI1-U~lTTn
PROJ ECT Valley Camp

ELEV. 8929 LOCATION l3el1nn

p~ Hn~ _1l1Wn-'I I

BY R. Gnle

DATE 9-17-83

-

LINE ROCK STRUCTURE GEOMETRY WIDTH FILLING W REMARKSIN]Eft~1PT TYPE TYPE STK DIP MD P LENGTH t OVERLAP TL Tu R ( )-._._.._.

PleNE end)
"--~-~"-

0 SJ S60W 90 PL 5 ' R N SH
. ----_..

5 SJ S25\-1 84E i'lL "' N R 8M 1.5" Clav.__.

9 l>'< SJ W 75N N 2" R N RHPCl
- ---11 z SJ S65\o1 80E lL 1ll' N N SHH

g -.--
25 SJ S 90 lL 3' N R SM

, -
28 ~ SJ W 83N lL 16' N N 8M becoming IH

39 ~ .~ SJ - ls8E - -- R R --
44 o~ SJ S15W 1s7w )L l' N R SH~ ...
45 @v.I BLL' ST DI\HAG ~D , OINT .
45.5 v.I< SJ S35W a6E ~ 1.5 ' N R lUI",R

~¢ BU ST
,

47 DI\HAG m }ASSIV~ RO< .K TO 62'; ....

62 ~~ SJ S75W 54S tJL 2' R N 8M
,

63 BL/\ ST O\MAG m }, ASSIVE RO< K TO 83'

83 SJ S :34E PL 2' N R SH
85 BLA 5T Df\MAG mz. ASSIyE RO<K 1'0 90'

90 (01' , SW End: at a poin 14 NE of Ie of loadcut chute dr . ve rero sndicular to C) -

GEOMETRY
o =MINIMUM DI P

P:PLA~ARn'(: PL WV R=HOUGHNESS:SMRH

TL Tu = TERMINATIONS,
WAlCR: 0:: DRY W = WET F= FLOWING H >20 0 R IN ROCK

!!!I!!!!!!!~..J!l!!!"'......J!!!!I!I!!!!!-""""-..II_L-.'--- __""--1_IL--__"" I-- ,. _



- - ..R_T ..y ... · .'fi.IiII&' IIIIiI
" ELEV. 8929 LOCATION Delina DATE 9-17-83

LINE. ROCK STRUCTURE GEOMETRY WIDTH FILLING WINlErtC.~PT REMARKS
TYPE TYPE STK DIP MD P LENGTH ±OVERLAP TL Tu R ( )

D2 (N enc)

0 ~ SJ -- 70N PL -- N R SM
0 ~ 5J S25W 76W PL 21' N N SM!Xl

21 tn 5J N85E 73S PL -- N R SM 1.S" Open...:
21 .. SJ SZOW 80W PL 7 ' N N SHf:r.1

28 (5 SJ E 78S WV 1 t N R SH 12" Clayf:-l

29 ~o SJ S15t~ 83E PL 2)' N R SM

51
u.;(5

IA~Tm hJ\MJ\ ~ ,. ..EAr.Ii: 'J' J .0 Jr.
52 SJ S15W 75E PL 8' N R SM
60 (D2 t , 5 End; at :: point 10' fro 1 D on the s me slope)

~

" ,

I,
I

\

~I~n ....(-_' r~U~IL._'10~t'·~\)_

LI NE NO. . D2 TREND S250W PLUNGE 00-

GEOMETRYTYPE
D=MINIMUM DIP

·------'~P;:==:P:::7L-'-='ANARi21~Y:~P:::!L:::...!,:7.W::-;v-;R;::-=-;n'0'o~u;;:;GTOH;-;-Nr.=:SS;:::;:;-:S~I'",R;::;;~~ll

Tl Tu = TERMIN AT IO:-=-:N::::S::'~~__I
H >20 0 R IN ROCKWATER: 0= DRY W = WET, F= FLOWING

~~~~F~IL~L~I~N~G-=-A";B~B~R:!-.E;';V'7iI':;'A~T;'I;O~N:T.S~:-"""'--~-t-~----------IL -< 20 0 N NONE
I--::-:N~----"N~O~N~E~::J..;J~~~~~~~r-----1~-------------t-r-------fT ENEC'~H-E~LO-N--I

CK TYPE ABBREVIATIONS
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F
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c
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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.

BelinaMine Haul Road
Section 19, R7E, Tl3S, Carbon County, 'Qtah

Description

Road begins on north side of Eccles Canyon.

*Evidence of movement along se~ondary joint set on 20-25'
high 680 cut slope.

Secondary set strikes E-W with dip to N @ 650
(Primary N-S + 100, dip to E @75-900)
Strike of slope 5530 E at this point.
Bedding dips into slope (SW dip direction & 40 dip)

40' high cut (above slid~ area) with 650 slope angle. Upper
portion has some overhanging rock, and cobble zone at top will
produce some rockfall.

Primary joints strike N-S + 10°, dip to E 75-90°
Secondary joints strike E-W + 10°, dip to N 70-900

Bedding dips into slope

Sa=;e c'.;t as above, but 30 I high "nose" v.,ith weathered sandstone
and siltstone cut at 45

0 to depth of 10', and competent sand-
stone cut to 60 0 •

Primary joints of competent sandstone strike NIOoW to N200 E,
dip 72-78 0 E

Secondary joints strike E-W + 106 , dip N 60-65°.
Bedding dips into slope

Center of 20' high 45-500 cut in competent sandstones.

10' high "nose" (with same joint sets as described below at
mile 0.52) will weather/ravel to smoother slope.

Beginning of cut described at mile 0.52.

Center of 700
, 25' high (500' + long) cut with 6' weathered

rock on 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 N3
0 W, dip 84

0 E
Secondary joints strike N80

0 Wwith dip 900 + 50
Bedding dip is into the slope. -

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

..
Figure 11
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Description

Drainage~ay

Major drainageway

Geotechnical Mileage Log of Cut Slopes, cont.

composed of sandstones and siltstones
Most of cut is p~rpendicular to SW

20' high, 60° cut in rock
~ith 1-8 11 thick bedding.
dip direction.

Figure 12

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

15' cut ~ith weathered rock (top 5') over competent rock with
dip into the slope.

*Possible blast damaged IInOSell rock section. 15' high that
may creep on an open, potential failure surface (~hich might
continue beneath the road pection) ~ith a strike of S600 W
and a dip of 42 0 E.

Heavy soil cover on slope described at mile 1.02, but some
competent rock strata still visible. Cut is 48 0

•

65°, 12' high cut in competent rock ~ith dip into the
slope.

*25' high cut in possible colluvium/talus on 65° slope ~ith
concave face, May be a potential slide area: top of slope
could be flattened but revegetation would be essential.

Drainageway

15' high, 550 cut in competent rock.

20' high cut in very competent sandstone', Strike of cut
parallels primary joint set (N-S + 50 ~ith dip of 82 0E).
Secondary set strikes E-W with 900 dip.

*Possible fault? Rock is highly fractured in 40-45°, 20' high
cut. Evidence of soil creep and erosion. Soil cover ·will
continue moving (perhaps 3-4' thickness)

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

0.74

0.57

0.61

0.86

0.92

0.87

0.97

1.02

1.07

1.06

1.12

1.23

Odometer
Hileage

0.69-0.72

I
'1
:1

I
I
I
I
I
I
I
I
I
I
I
I
~

I'
I
I
I



l­
E

Odometer
Hileage

1.32

1.40

1.42

Geotechnical Mileage Log oieut Slopes, cont.

Description

15' cut, 420 in weathered rock (top 6') 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
NIOoE with dip of 8S oE.

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· 8SoE.

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

Figure 13

I
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- - - ~"'- - .. - - - - - - - - - - - -

Weathered

Siltstone

tJ-4
(9176.1)

HORIZONTAL: 111 =100' .
VI:RTICAI.. : 1- ::: 40'

').

45.5 i Siltstone ----
_----- 52.0 Coal ._ 61.0

,ona1 JD~\p'P__--' Compo81te log

8-6 (::-8042)

o

B-2
(9230.1)9240

9220

9200

9180

-.. 9160...
aa.-,c 9140
0-..
" 9120,.
•-au

9100

9080

9060

9040

9020

9000

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

GENERALIZED BACKSLOPE SECiION.
,

FIGURE 14 .



1111 ~IIIH 111111 111111 '11111 :111111 IIIII1 ,11111: I11III III 111111' '11111 ·111 UIII1lI111IITf IlTlrr mm mIT

1 .f

-...
IL.......
c:
o
;:
•••iii

9250

9200

9150

9100

,9050

Silty Cloy
Colluvium

Denotes Apparont Dip Of Bedding __~__""'"­

t In Section PerpendlulQr To SW Dlp_.....:-__-.....;:"""'---
Direction1 ------,..,.-_-_-_-_-;....-... 1

$PT(1-1)

N: 11
D&M(1-2)
SPT(1 ..3)
N::: 10

NX Core 94% Rec,94% RaD

NX Core 66% Rec,O% RQD

Groundwater At 12.3'
24 Houn After Drilling

9PT( 1-5)
N =100+
D&M(1-6)

Ventilation
Fan

A'

9000
0 50 100 150 200 250 300 350 400 450 500

Horizontal IlIlJtonce ,(Ft.)

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

UPPER PORTAL BACKSLOPE SECTION A - A'
FIGURE 15

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



- - - _....- - - --- - - - - - - _......

SPT(2"9)'

N=60+~
64.3·"'---t:;II SPT(2-10) M hi. ae ne

N =100+ SI. . lOP

Weathored Siltstone
W/Zonea Of'

--=- W;;t~.r d
Sandstone

Denote. Apparent Dip Of Bedding

CIn Section Perpendli..lIar To SW Dip

Directionl-------------

9270

9070

·9020

-...
9170Ll.--.

c
0-....
>• 9120-III

o 60 100 H~O 200 '250 300 350

Horizontal Distance ,(Fl.)

VAlLEY·CAMP OF UTAH, INC.
BELINA MINE, CARBON COUNTY

UPPER PORTAL BACKSlOPE SECTION 8" 0'
( ACTIVE SLIDE AREA)

FIGURE 16

400 450 500



lIlll 1111111 111111 IHIII' '11.1111 Ifill 1 IIITIT Tmr nnn rill rrmr ;ffirr mrn nrm mm mrrr nrrr ;rmn

0-3

Office
Changehou••

-'----
82" Reo,

0" ROD

Contlnuou, NX Core

07" Ree.

IU. haD

1S2" neo.
IlS" nao
78" Reo•• (Lo,t Semple28'..aO')

14'lr. ROD '

87'lr. Rec••O%naO
80et'-nec,

23% ROD Compo.lte log

0';'0 : See borlng Log For

Generalized Section

'~:~: -:

COAL

--9 IS ex. R. c. -.:::::::::---
32.... ROD

tOO" neo.
150~ ROD

- ---

II.!S

0-4
0, :

Silty Clay Colluvium ,;r~;.

".IS Z%
. I Z7-~,'

Aa Above W/Send,tone 'W~

a. SlIbtone CObb':' ~~

/

'/f',;;,
II.es _-

W••th.red 8"..tone_-.:-
/ .-

She'. a. Sandstone ~- -
B"4'/

c::

.' . ~I~':r~n••.\W••lh.n~d §
.;:.­

Denotes·Apparent Dip Of Bedding ~..
( In Section Perpendlular To SW Dip ~

Direction) ~IJ'" ~i
. Clayatone S I 7 :::::-

. '\ -
811htone

00

9220

9020

9070

C
Q
:;::
•>• 9120u;

....•u: 9170
oJ.

8970
o 60 100 150 200 250 300 360 400

Horizontal Distance ,(Ft.)

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

'UPPER PORTAL 8ACKSLOPE SECTION C - c'
FIGURE 17

450 500
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100

BORING NO.3
DEPTH 49.7'- 50.2'

VALLEY CAMP OF UTAH, INC.
B'ELINE MINE

DIRECT SHEAR TEST ON DISCONTIUITY :

SILSTONE " 70 0 OPEN JOINT
FIGURE 18

80

60Vi
0;

(I)
(I)
w
a::
t­
(I)

c( 40
w
:c
(I)

20
C=28.3

20 40 60 80 100 120

NORMAL STRESS p,SJ.
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FIGURE 26
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FORD CHEMICAL LABORATORY. INC.
Bacteriological and Chemical,A,nalysis

40 West Louise Avenue
Salt Lake City. Utah 8.1115

Phone: 466-8761

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

i '". ._. ,. "",ef •• t"'"

I
I
I

Parameter
UIL.~ f"I,.'<lI".U

Units Method of Extraction & Analysis

_ Texture Analysis
Sand
Sil t
Clay

- TotalCombustibl e Solids
- Total Noncombustible Solids

pH - Paste
- Iron - Total, Fe
- Manqanese Mn

Sul fur
Phyri ti c Sul fur

_ Sulfate Sulfur
Drgani c Sul fur

_ Total Sul fur
- Major Ions (Salinity-Alkalinity)

Calcium as Ca
Chloride asCl-l

- Fluoride as F-l
M.:nn.:s'; I'm as Un
i .~"" _ • '-0&11 ' l';::r

Nitrogen: Nitrate as N03-1
_ Phosphate as P04-3

Potassium as K
Sodium·as Na

_ Sulfate 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 Ph
~. 'Mercury as Hq
_ 'Molybdenum as Mo
- Nickel as Ni

Selenium as Se
Zinc as Zn

: Radioactive
: Gross Alpha

Gross Beta

%
%

Units
pOM
opm

%
%

'"Ie

%

oom
ppm
ppm
ppm
ppm
porn
ppm
ppm
ppm

urn/has/em

%.

oom
porn
ppm
ppm
ppm
ppm
porn
ppm
porn
porn
ppm
ppm

pohU
piC/kQ

Sieve Analysis; USDA •. 1952; #18
Hydrometer: USDA. 1952; #18
HydrotTleter ~ USDA. 1952 ~ #lR
Dry Ash: ASTM 0 3174
Dry Ash; ASTH 0317.1
Saturated Paste; USDA. 1969; #60
AB DTPA 1
AS DTPA 1

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

Saturated Paste Extract. USDA #60
Saturated Paste Extract, USDA #60
Satura'teCi Paste Extract, USDA #60
Saturated Paste Extract. USDA #60
Saturated Paste Extract, USDA #60
AB-DTPA 1
Saturated Pa~te Extract, USDA #60
Saturated Paste Extract, USDA #60
ASTM D .2492; #26
Saturated Paste Extract, USDA #60
Saturated Paste Extract. USDA #60
Acid Titration, (23c), USDA #60

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

USGS, 1977
USGS, 1977

I
I
I
I
I
I
I
I
I
I

·1
I
I
I
I



0-2 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

Test Hole No. 1 :2PACiE.:

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

CERTIFICATE OF ANALYSIS

B;;:-(l06765

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

I
-I
.~

.()
I
I
Ir==============~============

V
·

/

---------~~~~-~~~-_:_-FORD CHEFflCAL LABORATORY, INC.

19. :=:0 0-;'.-" 50 :3·6. 40 "":to:' 20....... ._a~ •

.075 .036 ·055 ·02:::

4. 07 .:. 04 2. 4'=- -':- 14"-' . '-' -' .
:3. ~~() 4.20 c 40 t, . 70....:' .
4. 70 .:. 90 4. 50 .:. :36...' . ...' .
7. 50

...,
40 7. 45 7 f:O/ · , .

20. 60 31 ·40 4. ~50 16. 20

1 14. 00 95. 00 :=:1 .00 1 10.00

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

-J-" 50 21 90 1 c} :'::0 24. t-o.:..~. ·
.015 .010 ·006 ·002

.047 .064 .087 ·100

4"" 51 7·-' .-"e:". - · . ..::. . "::••_1

1. 650 2.400 1 900 -. ;;:00· ..::..

I'tass ium ppm U~;DA 60

PYritic Sulfur % ASTM 02492

Jturatic,n I.

rl~nium ~pm A~ DTF:A ~

=-odlum Abs(,r"ptlCtT! RatlCr

~dium Sol.Me~/l USDA 60

Zinc ppm AB DTPA 1

I'
I
I
I All reoon••r••l.I!)mined _ the ....." ...tal pr.......,., of clw"u. AutlloriD1iO" for .pul>lication of our ,""".... " cenc:IUlions, or, ....,..cu from or '.rd'"l1 ,,,...... is.~

~.'" D.'" _written .pewoWI •• m,".,.t protealO" toclienu. thcDubhc: .ftd oUJ'l.'__ ~

rlJ t. /P(lten t i a 1 TClns /1 OOOT (Ins

~itrate N03-N ppm USDA 60

I·~anir: Material I. (t.JB)

Mc,istur"e'l.

ICllYb~enuITI ppm AE: DTPA 1

IH USDA 60

;losPhorus ppm AB DTPA 1

===========-----=-=-===--------------------------)



AU f"W1)Ot1l .re,Wmitt'ed • ·the COf\ftdconulprOPftTY ofcttena. Authof'izat'lOnfor~iationof our reoon:s .c:oncJusions • or. l'X1r.C'IS from OI'r.rdiftt them. i:I , ••rwd
pend.... our _men allOl'o,,' .. a ",on..1 proteetlOft 10 cltena. ,he publiC and ourwi_.

I

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

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

::;:2;-006765

CERTIFICATE OF ANALYSIS

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

1 '":"' :'::0 ':"=. 20 ,-It::: 5(> 60. 20_. ...:..,1_,. ':1 __l •

65. :=;() c::;:'.-. 5<) 27. 50 27. ::::0_1 •.:,.

21. 40 1::;=. :.::() 14.00 1":- ~jO-.
4·~· 41 :3'? 46. ._. . . .

.057 . 1 19 . (>:=:-;J .006:

4. 50 .:. 45 2. :=:7 ':. 60..... ~.

4,500. 00 -. 450. 00 2, ::::70. 00 .:. 600. 00';;''7 ,_"

1::::0. 7-j 108. 7~=: 1 17. 2(;. 122. 00._.

• :=:0 77 e,C" ';;5. . ..... ...1 .
.250 .100 .300 .050

66.500 CIC~. :=:00 c-r, 200 77.500...J ;.

15. 81 15.3=3 14. 2c. 17.26

14.500 1'" 600 10. 500 6.650_.

Test Hole No. 1

f:ut.~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 466-8761

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

::;OIL ~=;AMF'LE:=; FROM BELINA PAD #1 COLLECTED 9-2:3-::;::3 RECEIVED
9-23-83 FOR ANALYSIS UNDER P.O. #30-::;:3-10-007831.

:=:AMPLE:

1-C: 1a Y /. U::::DA 1::::

Ca.Carbonat~ Tons/l000Tons

Conductivity ffimhos/cm @ 25

Acid/Bas~ Pot.Tons/1000 Tons

~an9anese ppm AB DTPA 1

~alcium Sol. M~q/l USDA 60

~a1cium Carbonate ppm USDA 60

-
~a9n~siuITi Sol. Meq/l USDA 60

-
~o~p~r ppm AS DTPA 1

".

Jron ppm AS DTPA 1

-
~SClr"On ::::,:.1. PPITi USDA 60

-=VALLEY CAt1P OF UTAH
='=:COF I ELD ROUTE
HELPER, UTAH

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

::: :::4526



I
I
I
I
I

r:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST lOUISE AVENUE

SAlT LAKE CITY. UTAH 84115

PHONE 466-8761

Test Hole No. 2 DATE: 12/29/e::;:

CERTIFICATE OF ANALYSIS

SOIL SAMPLE:=: FROM BELINA FAD #2 COLLECTED 9-22:-:=:;:::
RECEIVED 9-23-83 FOR ANALYSIS UNDER P.O. 30-83-10-007831.

i-Clay /. USDA le......

1'~;arJlj ./ USDA 1'-'/. .=.
,I

--_._----------_._--
:2 - 4 FT. 4 - 8 FT.

------_._----------
1(J. ~IO 1 -=, ~,O :;:() .:::0I •

20. 00 50. 00 37 . 70

69. 5(> :3(J. 50 2:1 .50

.:..=, ~:7 .-:./..--'I_I . ._"_-

.05:':: .012: . 1 12

~. 07 ~, :'::7 4. ::::';).:. ...:..
2,700.00 ::::, :'::70. 00 4,2:';'0.00

-;:5. ~:(J 117.26 127.64

.90 .75 .69

.2(>0 • 27Cr • ~:OO

51. 500 4::•• 600 44.900

21.41 15. 65 17.2:=:

4.900 :'::.600 9.::::00

o - :2 FT.

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

UTAH.

11Cium Sol. Meq/1 USDA 60

.onductivity ITImhos/cITI @ 25

~Fe~ ppm AB DTPA 1

rnpPrTI AB DTPA 1

igneS i urn Sc.l. Meq/l USDA 60

IISi1t /. USDA 18

:cid/BasE' Pot. T,)ns/l000 Tr:,ns

Ir'OD ::;c.1. PPIT, USDA 60

:1' .Carbonate Tons/1000Tons

lcium Carbonate ppm USDA 60

I
~===========================

"IALLEY CA/'1P OF
::OFIELD ROUTE

HELPER, UTAH
1=:4526

SAI"1F'LE:

I



I

P·AGE: 2

CERTIFICATE OF ANALYSIS

:=::3-006766

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

-------=~~~FORD CHEMI CAL LABORATOHY. 1NC.

-7"':- 00 :34. 60 40.20"':'-'-

·008 ·010 ·009

2.:32 '-i 50 4.03"_I.

~I 40 4. 60 e:- 10...:.. -' .
.j 60 c::- 4{) 4. :::0_'a "-' .

7. 20 -r ::::() 7.50I .
16.50 26. 40 .-... 1::"' 40.:-, __'.

1 10.00 :=:C.• 00 79.00

.012:3 .0120 .01 15

23.. 40 1€:. 70 ..... e:- 104 ......

O--;.r::- 017 <':.001· ...:.--' ·
·039 ·062 ·oc.::;:

.30 .51 .54

·95() 1 ·:=:50 1 ·990.

o - 2 FT. 2 - 4 FT. 4 - 8 FT •

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

f:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 466-8761

Test Hole No. 2

S~lenium ppm AS DTPA 1

?vritic Sulfur % ASTM D2492

~eut./Potential Tons/l000Tons

~olybdenum ppm AS DTPA 1

An reoot"U ubrnitt'R'Ct. th. CDf'tfi~Q'1 -prciDiI'r'Iyof d.it'f'llS. _Authotizattoft'cwpubliCltionof our fepot'U. c:ondusi~.Of ~ eJrttacu fromOt .r.•rdingthem .israerwed
pendano our Itlen appt0W81 • • m,,"~1 PfotectlOf'l todteftu • the pubhcand OUf'M'lws.

Mois.tur-~ /.

Potass i UITI ppm USDA 60

- ,

Sodium A&sorption Ratio

- .
7. inc ppm AB DTPA 1

.-

:E:atur-aticon I.

~r~anic Material % (WB)

:PhQsphor-lJs ppm AB DTPA 1

-
-Ni tr-ate ND3-N ppm USDA 6.0

..==~==========================



r:ut~
LABORATORY., INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84lJ 5

PHONE 465-8761

Test Hole No. B-5 DATE: 12/29/:=::;:

CERTIFICATE OF ANALYSIS

SOIL SAMPLES; FROM E:E.LI NA PAD COLLECTED ';I-15-:=:3 RE.CEl VED
9-23:-8~: FOR At..tALY:=; 1:=; Uh!DER P.O. 30-83-1 (l-(H)7:=:31 .

10 - 12.

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

7.5 - 10

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

5 - 7.5

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

(J - 2.5

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

UTAH

I
;IF==========================

I LLEY CAMP OF
. OFIELD ROUTE
.ELF'ER, UTAH

_14526

AMPLE:

~Cl·ay /. USDA 1 ,=.
'-'

l;~nd % U:=:DA 1:=:

54.50

;:::~:. 50 2:1.5(>

22.5()

.5<:.• 5(J 25.5t

.258 .168 .241 • 165 • 11

Ii 1 t 'l. U~;DA 18

:id/Base Pot.Tons/l000 Tons

I· (l n s: (I 1 • P PIT! U:=:DA 60

12.00 21. 60 16.60 21.00 25. t::.(

,
- Carbonate Tc,f/s/1000Tc.f/s.

. ci urn Ca.r-bonate PPlTi US;[IA 60

4.60 4.20 3:77

4,600.00 4,200.00 3,770.00 ::::,920.00 ::;:,700.(J(

lei urn Sol. Me"!/l USDA

Jnductivitv rnmhos/cm @

Iper- PPlTI AB DTF'A 1

60 127.74

.75

.020

12:3. 75

.80

.090

115.26

.100

11 :~:. 26

.90

.150 .2:'::(

'1'.n P~ITr AB DTF'A 1

neSlum Sol. Me"!/l USDA 60

56.500

14.79

~14. 200

14.40

6;;=.500

13.76

74.100

12:.57 1::::. 1

ta..nese PPlTJ AB DTPA 1 9.200 6.BOO 4.900

I
~~••r••ubmined II the confidental P<ClPC"1Y of et_ta. ..."'.....il;l' ..... for pUbli.CI'ion of our "PO"'. conel..,..,. • or ••",..ets from 01 '.rding til..... is ....rve<!r"S. our _in... appro,., ... m",..' pro,ect;o.. 10 cl_ts. the Ikbhc."Cf -_.



CERTIFICATE OF ANALYSIS
:=::;:-00676:::

f:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST lOUISE AVENUE

SAlT LAKE CITY, UTAH 84115

PHONE 461).8761

Test Hole No. B-5 priGE: '-,.:.

I

=======1
34.51),

I

.11
,-, 1"\

;:I~
7'1
7.5C{

11.1
7 ',' ..J-'1'
.Ol~
31·1
<.OO~

.J-
·'1

7.50C

I
I
I
I

7.5 - 10

=========

,.- - c.:.:. - I. '_'

=========
21 50 .-,.-.... 40 ,-;,.-..

~,O· ...~. .......

· 175 · 1 16 . 1~IO

.~. 7:3 '''':' 4:3 :3. C"r=-'. ,-' . _'._1

4. 60 1 • ::;:0 .-.
~.o.:..

4. 60 ,=, 20 C" 90...... ..,1 •

7.40 7. E:(} -r ;:::0I .
15. 60 - 70 1 tie 2(>'-''_Ie

';'5. 00 E:(:..OO 69. 00

.0136- .01 10 .0120

21 80 24. 60 .-:,.:. :':::0· k_l •

001 .001 ;0" 001· .~.
·062 ·0:=:0 .09(:,

C:-"-I 65 7'-'· _'.a::,. . . c·

1. 950 1 ·800 7. 100

2. ~, - 5

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

6 '':1. ~

.166

.081

4.21

.005

7.20

:;;:.10

12. ';i<)

1. 770

24.. 5<)

'19. ::;:0

, .0125

112.00

() - 2.3

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

AB DTPA 1

t~~ter·i::.·1

Sol.Meq/l USDA 60

All ,",,""s .re submitted. theconli(lenul or-"y of c1_u. A",_i..tiOn for pUblication of 0 .... reportS. conclllJions ,0<, e",raasfrom 0< regerdingthem. is .....n4d
peondi"'CiJ our ...... 'nen • .,prowl •• m"".' prOtectIon 10chenu. ttw publIc end oynel"..

Zinc ppm AS DTPA 1

_ Mel i stu r' e I.

: Me, 1YbdenulTI PPITI AB DTF'A 1

: Neut. IF'Ctt'2nt i.;, 1 T(lf\s/1000TofIS

\ ..

! Nitr'ate N03-N PPlTI LJ::;;DA 60
i

r Pho~.phor'us ppmAB DTPA 1

~Pota5sium ppm USDA 60

:=============================

I ~Yr it i c Sul flJr' /. ASTM D2492

] S:od i IJrtI

: SCldiurtI
J.

-

~. :=;at u r' a t ion Yo

I s~ 1 e f) i urn p PITI



f:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT tAKE CITY, UTAH 84115

PHONE 466-8761

Test Hole No. B-5 PAGE: 4

CERTIFICATE OF ANALYSIS
8::::-00676:3

12.5 - 15 15 - 17.5 17.5 - 20 20 - 22.5 22.3 -25

.01::::4

11.51

• 1:.•

<.(1(1

2.10C

79.0C

.20.4C

========1
6.':=:(

7.4,

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

~& h;.~
----~~Z~-/_~~------
FOF~LI CHEl'lICAL LA.E:ORATOrN~ lNC.

---_._-------------
5.50 6.80 4. :=:5 iO.50

7.80 7.44 7.90 7.50

10.50 14.50 -21.60 15.50

105.00 120.00 11'7'.00 8:=:.00

.01:22 .0165 .0180 .0135

27. 10 20.70 21.50 2:::.2()

<.0(>1 <.001 -=:.:. • 0(>1 COOl

.060 .050 .060 .064

.47 .-,,-. .50 r:;:.-,
• ~II=- .-'-::"

2.200 1.300 1. 450 1.220

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

(

' tur'atic,n I-

~ lenium ppm AB DTF'A 1

IJ05Ph(lt'us ppm AB DTF'A 1

Potassium ppm USDA 60

I'ri tic Su 1 f IJ r I. A:=;Tt1 D2492

'I'dium Ab=.(Irpticr n Ratio

Sodium Sctl.t1eq/l USDA 60

Inc ppm AB DTPA 1

I
I
-,

I'
I
I
I All.--t. erl .ubm~ • the confidefttal ...OPt'"y of ~I_", AlIthot'l.Ioon for publiotion of _ repora. conclusions. or. IJ<tra= from or f"ll'lrdil\R thtf\\. is rtsenoed

Plneli", our "'ttt... e~o..1 • e mllt..1 "'ot_.on to ~io...u. thtP<ll>h~ end 0"""1_,

I•.)~sa:i~ Mat~rial I. (WB)

U.::.DA 60



I
_.-:..•~~.

r
I

I

·)t.-

14.1

:~~~
.11,

li

2 .. 771

2.1
I

5 1;J • 5();.~.

3.150. cI·

.-:.
~.PAGE:

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

CERTI FICATE OF ANALYSIS

17.5 - 20 20 - 22.5 22.~15 -- 17.5

--------- ------------------ ---------
15. :;~() 14. 00 2(J. 00 24. :.20

60. 20 54. 50 :;:~: .5$) 24. 50

24. 50 31 ·5t) 46. 50 51 ·30

-.,-. 51 <=l 42.";tCI · • .J~I ·
• ()I?,::: ·25::: ·410 . 165

':' 49 2. SIt. 4. 1 ':' "-:. 59~" '-' ~"

:::: , 490.00 2, 960. 00 '4. l::;a). 00 .-:. 5';;0 • 00~,.
101

;;'. 7~: 99. 10 122.50 1 14. 42

':"J • ';J2 ,=n-, 71.:.• ,-1,_, • VI=' ·
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Test Hole No. B-5.

r:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 465-876'

Acid/Bas€.' Pc/t. Tons/lOOO Terns

I-Cl 03.-.( /. U::::DA 1'::-- '-'---
=l-S:arld /. US:DA 1r,c·

Mcd s tur·e 'l.

_Ca. Carbonate Tons/IOOOTons

Nitrate N03-N ppm USDA 60

Conductivity mmhos/cm @ 25

-
=Calcium Carbonate PFm USDA 60

_I~on ppm AB DTPA 1

:============================= =========

~Mansanese ppm AB DTPA 1

-
-Masnesium Sol. Me9/1 USDA 60

_N€.'ut./Potential Tons/1000Tons

-
:C~ppe~ PFm AB DTPA 1

-
: MolybdenuITI ppm AB DTPA 1

All reoot1l .ro lubmitted _ t .... c:onfidOntalprOPO<1yof cliet'tI. AIIthorizon..... for publiCition of our repo<n, conc:l",ioro&. or ,O"'''ca from 01 revordi"ll thom, is resonoed
pe'ncliftgour ""itt~n.ppro.'•• mU1w1orOtectiontO clienu .thepubhc '.ndourse-lwes.
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CERTIFICATE OF ANALYSIS
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27.5 - ~:()
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.~/,.,

/ . .~J: . ,. tIIf! .... ~ .------....--.. -_z.:f.!'- --- --------
FORD CHEMICAL LABORATORY, INC.

------------------
~:1. 40 2·~. 5()

. 11:=: .0:37

~:. c,5 ~:. t,2

6.40 5.30

4. f:5 4.91

7. :35 7. 40

:;:0. 70 2'? 2()

96.00 91.00

.0119 .0110

.... c- 10 1';:' 70..::. ...1. , .
<:.001 <::.001

.056 .061

.45 .50

1.700 1.800

=========

25 - 27.5

Test Hole No. B-5

r:ut~
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST LOUISE AVENUE

SALT LAKE CITY, UTAH 84115

PHONE 466-8761

!tdium $(I1.Meq/l USDA 60

.line ppm AB DTPA 1

I'
I
I
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lota£.£.iIJITI ppm U:=;DA 60

?Yritic Sulfur I. ASTM D2492

IaturatiOfJ /.

[

. 1€ n i urn ppm AB DTPA 1

~odium Absorption Ratio

Mcdstur'€' I.

-101 yb ~€ nUITI PPITJ AB DTF'A 1

-I..eut./pot::tial l.n:/l00010n.

Jltrate NU~-N PPITI U~DA 6u

Ir- s a nic Mat €' r- i a 1 I. (t·m)

~H USDA 60

Ih(lsPhc,r-us PPITI AB DTF'A 1

I
1
I
1I.
i

l
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:=:::::-00':,764

. CERTIFICATE OF ANALYSIS

.:;:4

5:3:.5()

17. 10

29.40

=========

27. ~r - ~:()

.066

22.00

49.50

22:.5C>

==========

25 -27.5

r:utfi
LABORATORY, INC.

Bacteriological and Chemical Analysis

40 WEST lOUISE AVENUE

SAlT tAKE CITY, UTAH 8.4115

PHONE 466·8761

lAcid/Base Pot.Tons/lOOD Tons

~Bo~on Sol.ppm USDA 60

-~?·a.n !j :.~ cr:3[tA <f ,-,
.1. 1=1

l 1 -~;i 1 t :t. U~;DA 1'='... '-'

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

-
"[
:;; VALLEY CAMP OF UTAH
:-/- :=;COF I ELD ROUTE

HELPER, UTAH
=:=:4526.

r

I:=:AMPLE:

fl-Clay % USDA 18

-

I

-
!Ca..Car·bonate Tons/1000Tc,ns 4.02
_.
=CaJrium Ca~bonate ppm USDA 60 4,025.00 3,960.00I -
:CalciufTI :':;,)1. M€"lll U:'::DA 60 1:20.25 119.01
.•.

[Cond,JctiVitY ITlmhos/clT, @

=.C~pper· ppm AS DTPA 1

lI~on ppm AB DTPA 1

.74

.420

45.500

.75

.460

43. :=:00

-rl'ta9nes i um

::Man9an€,st-

:=;col.Me"l/l USDA 60

PPTT, AB DTPA 1

14.58

11.200

15.24

10. :=:50
-
r

All ft'POI"U are ·,ubmined _ theconf.dental~yot dfltfltl. AuthorizatiOn for pUblic-lion ot our leDOrn, conclusions. or .extraC"tS 'rom or ,.,.,rdinl 1hlft'l. is reserved
penchng OVfwrme-n appro_I a • "'u"'•• prOlectlOft to Ci..enU.tM ptA)hc and o"nel·WI.



MINE: UTAII 1'·0. 2

Valley Camp of Utah, Inc.
Bclina Mine Site

Clear Creek, Utah 84526

ANALYSIS BY: INTER-MOUNTAIN LABORATORIES, INC. DATE: September 24. 1983
PAGE: 1 of 2

-r------··- -'
34.3 50."4 38.9 10.7 Loam 5.29 1. 71 1. 22 0.6

30.5 59.5 30.7 9.8 Sandy Loam 7.75 2.35 1. 32 0.5

32.2 44.0 42.5 13.5 Loam 1.81 0.41 0.97 0.9

Soluble CationsCondo
Depth mmhos/

Lab Hole Interval cm @
No. No. Ft. pH 25°C

--------

22093 1 10 1:t. - 2 Ft. 7.3 0.79

22094 2 8 Ft. - 2 Ft. 7.4 1.08

22095 3 6 Ft. - 2 Ft. 5.5 0.31

Satur­
ation

%

Particle Size

Sil t Cl ay
% I % Texture

Ca Mg
Meq/l

Na SAR
(1)

Fe. .lotes: (1) Sodium Adsorption Ratio

. - - - - •. - -_. - - - - - - ,.'. - - -



- - - - - - - - - - - - - - - - - - -
Va 11 ey Camp of Utah, Inc.

Uelina Mine Site
Clear Creek, Utah 84526

HINE: UTAlI r-..O. 2 ANALYSIS BY: INTER-MOUNTAIN LAI30RATORIES, INC. OATE: September 24, 1983
PAGE: 2 of 2

Fe Zn B N Mo Cu Mn TS
Ltlb Hole OM% K+ P04 pplll ppm ppm ppm ppm ppm ppm % AB NP AOP
No. No. ( 13) (l4) (15 ) (2) (3) (4) (5 ) (6) (7) (8) (9) (IO) (11 ) (I2)

123. 17.4. 15.1 1.09

69. 13.7 16.6 1.12

22093 1

22094 2

22095 3

1.9

2.5

4.5 68. 8.74 59.3 ' 0.66

0.84 7.13

0.85 5.'71

0.76 4.30

0;09

0.08

0.05

0.51 9.35

0.41 13.3

0.80 7.52

0.05

0.05

0.05

1.56 22.3

1.56 57.1

1.56 11.9

20.7

55.5

10.3

Footnotes: (I3)
(I4)
(I5)
(2)
(3)
(4)

I
(5)
(6)
(7)
(8)
(9)
(IO)
(11) .
(12 )

Organic Matter
Potassium
Phosphate as P
Iron OTPA
Zinc OTPA
Boron
Nitrate Nitrogen
Ammonium Extractable Molybdenum
Copper OTPA
Manganese OTPA
Total Sulfur Per Cent
Acid Base
Neutralization Potential
Acid Base Potential in Tons Calcium Carbonate per 1000 Tons of Soil

." !!I!i! lilll 11!l11 !I!!II 1!111! Ijllil 11111 III III " !II III !Ill! !! 1111 I!I!!I IllIii 1111 III I Ill! I Ii! III I !l !
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RESULTS OF VEGETATION SM1PLING AND MONITQRING
FOR THE UTAH AND BELINA REVEGETATION TEST PLOTS

1989



I
I'
I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I
I
I

Prepared by

MT. NEBO SCIENTIFIC RESEARCH &CONSULTING
Post Office Box 337

Springville, Utah 84663
(801) 489...6937

Prepared for

VALLEY CA~1P Of UTAH , INC.
Scofield Route

Helper, Utah 84526

Report by
Patrick D. Collins, Ph.D.

Fieldwork: Patrick D. Collins
P. Dean Collins

October 1989



I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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 Utah-, Division of Oil, Gas &
0.-

~1ining (DOGM) and Valley Camp of Utah, Inc. Plot construction (layout

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

Velley Ca~? of c:ah. Seed, fe~::lize~ and hydromulch by the specified

ceslgr. ";as applied by ~1t. Nebo Scientific in October of 1987.

Two main areas were used as sites for the vegetatior} 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 initia ted by sampling the vegeta tion on the t'-'o

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

site that had been previously implemented by a different c.ontractor 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

pain ts 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. rThere 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 and 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 telative

2
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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 usin'g

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 1. 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 a1. (A Utah Flora.

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

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

DOG": (L. Kunzler, Eecle.::;a:j.c:; 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
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Nomenclature

Because the author decided to use t.he most recent nomenclature for

belo.... sho....ing the old and ne.... scientific names.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
'I

I
I
I
I

Amelanchier alnifolia
Artemisia tridentata vaseyana
C. nauseosusalbicaulis
Rosa ....oodsii
Sambucus coerulea
Symphoricarpos oreophilus

Ne.... Name (Welsh 1987)

Achillea millefoliym
Artemisia ludoviciana
Linum perenne ssp. lewisii
Hedysarumboreale
Medicago sativa
Melilotus officinalis
Penstemon strictus

Elymus lanceolatus
E1 ymus smithii
Bromus carinatus,
Poa canbyi
Poa pratensis

Ame1anchier alnifolia
Artemisia tridentata var. vaseyana
Chrysothamnus nauseosus albicaulis
Rosa woodsii
Sambucus coerulea
Symphoricarpos oreophilus

Shrubs

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

Old Name (on seed mix lists)

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

Forbs
Achillea millefolium
Artemisia ludoviciana
Linum lewisii
Hedysarum boreale
Medicago sativa
Melilotus officinalis
Penstemon strictus

Grasses
Agropyron dasystachyum
Agropyron smithii
Bromus marginatus
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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----------------------------------------------------------------------

COVER

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

8

8

8

8

8

8

8

SAMPL.E
SIZE ..

SAMPL.E
SIZE ..

E.. 87

9.27

15.E.1

16.67

3.51

6.55

9.E.3

STANDARD
DEVIATION

STANDARD
DEVIATION

1.91

5.08

COMPOSITION

11.63

13.75

29.50

" MEAN
COVER

45.13

"MEAN
COVER

93.02

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

TABLE 1: 1989 SAMPLING RESULTS - 8ELINA PLOT
(NE SUbplot, Light Soil A, Fertilized)

Mulch &. Litter

Total Living Cover

Rock

8areground

Shrubs

Grasses

Forbs

.Sample size was determined by Division of Oil. Gas· & Mining (se-e
METHODS> •
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COVER BY SPECIES
--~----------------~----~---~-----------------------------------------

TABLE Z: 19S9 SAMPLING RESULTS - BELINAPLOT
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.

I
I
I
I
I
I
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" MEAN STANDARD SAMPLE RELATIVE
COVER DEVIATION SIZE FREQUENCV

0.13 O. 33 8 lZ.50
o. 13 o. 33 8 12. 50

o. 75 1. 64 8 25.00
o. 38 0.48 8 37. 50
o. 13 o. 33 8 1Z. 50

6. 50 5. 15 8 62.50
3.38 4. 15 8 50. 00

13.88 9. 91 8 87. 50
Z. 13 2.32 13 50.00
0.25 0.66 8 12. 50
1.88 4.96 8 12. 50

SHRUBS
Artemisia tridentata
Pi cea pUI'.gens

FORBS
Circi um sp.
L i l"lum 1ews i i
Urtica·dioica

SPECIES

GRASSES
Bromus carinatus
Dactylus qlomeratus
Elymus lanceolatus
Elymus smithii
Elymus spicatus
Poa pratensis
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COVER

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

8

8

8

8

8

SAMP1.E
SIZE ..

SAMPLE
SIZE ..

5.99

7.68

13.58

13.58

2.50

8.99

STANDARD
DEVIATION

STANDARD
DEVIATION

COMPOSITION

14.38

12.50

~"'EAN

COVER

31.25

41.88

7.08

~MEAN

COVER

92.92

Total covel'" and composition for the revegietation test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
sizes.

TABLE 3: 1989 SAMPLING RESULTS - SELINA PLOT
CNloJ Subplot, Light Soil A, Unfertili:z~d)

Mulch & Litter

Total Living Covel'"

Rock

Eilareground

Shrubs

Forbs

Grasses

.Sample size was determined by Division of Oil, Gas & Mining (see
trlETHODS) •
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Mean percent cover, standard deviat iOYt, sample size and rE!lat iVE!
frequency by species for the revegetation test plots of Valley Camp of
Utah.

COVER BY SPECIES

TABLE 4: 1989 SAMPLING RESULTS - BELINAPLOT
(NW Subp I ot, Li ght Soi 1 A, Unfert i li zed)

I
I
I'
I
I
I
I
I
I
I
I
I
I
I
-I
I
I
I
I

RELATIVE
FREQUENCY

SAMPLE
SIZE

STANDARD
DEVIATION

0.25 O. 66 8 12. 50
O. 63 1. 65 8 12. 50
O. 63 i 65 8 1'0 50. ~.
O. 13 o. 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 Z. 17 8 25. 00
3. 75 4. 84 ~8 37. SO
o. 63 1. 65 8 12. 50

"MEAN
COVERSPECIES

SHRUBS

FORBS
Circium Spa

ERllobiufll halleaY'IUM
Fragariavesca
Urtlca dioica

GRASSES
Brc.rnus cari rtat us
Dactylis glomerata
Elyrnus lanceolatus
Elymus smithi i
Elymus spicatus
Elymustrachycaulus



------,-----------------------------------------------------~----------

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

COVER

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

8

8

8

8

8

8

8

S~MPLE

SIZE ...

S~MPLE

SIZE ...

3.48

3.48

7.47

11.84

22.00

22.00

ST~ND~RD

DEVIATION

ST~ND~RD

DEVI~TION

8. 13

COMPOSITION

35.63

28. 13

28.13

15.42"

.fWlE~N

COVER

84.58

.fWlE~N

COVER

Total C'over and C'omposit iol". for the revegetat ion test plots of Valley
C.amp of Utah. The table shows means, standard deviat ions and sample
si zes.

TABLE 5: 1989 SAMPLING RESULTS - SELINA PLOT
(SE SUb~lot, GraySoilS, Fertilized)

Mulch & Litter

Total Living Cover

Rock

Bareground

Shrubs

Forbs

Grasses

.Sam~le size was determined by Division of Oil. Gas & JWlining(see
"'ETHODS) •
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~--------------------------------------------------------------------

Mean percent cover, standard deviation, sample size and relative
'frequel"lcy by species 'for the revegetat ion test plots of' Valley Camp of
Utah.

COVER BY SPECIES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
·1
I
I
I
I

RELATIVE
FREQUENCY

8

·SAMPLE
SIZE

STANDARD
DEVIATION

o. 38 o. 70 8 25. 00
1. 13 1. 76 8 37. 50
o. 63 1. 65 8 12. 50
1.63 3.31 8 25. 00

6. 88 10. 83 8 50. 00
1. 63 3. 31 8 25. 00
8. 75 8. 91 8 62. 50
9. 63 5.57 8 87.50
1. 25 2" 17 - 8 25. 00
3. 75 4. 84 8 37.50

" MEAN
COVER

SHRUBS

TABLE 6: 1989 SAMPLINB RESULTS - BELINAPLOT
(SE Subplot, Gray Soil 13, Fertilized)

S·PECIES

FORBS
Epilobium halleanum
Hedysarum boreale
fI'lachaerant hera canescertS
Penstemon st~ictus

GRASSES
Brc.'nLls c a ~ i na tus
Dactylis glomerata
Elymus lanceelatus
Elym'Js srrhthii
Elymus spicatu5
Pea praterrsis
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COVER

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

8

8

8

8

8

8

8

SAMPL.E
SIZE *"

SAMPL.E
SIZE *"

0.00

14.36

12.50

12.75

11.70

11.70

STANDARD
DEVIATION

STANDARD
DEVIATION

5.00

COMPDSITION

~ IItEAN
COVER

30.00

35.00

30.00

11. 61 .

" MEAN
COVER

88.39

Mulch & Litter

Tot.al eover and composition for the revegetat ion test plots of Valley
Camp of Utah. The table shows means, standard deviations and sample
sizes.

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

Total Living Cover

Baregrourtd

Rock

Shrubs

Forbs

Grasses

.Sample size was determined by Division of Oil, Gas & Mining (see
METHODS) •
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Mean percent cover, standard deviation, sample size and relative
frequency by species for the revegetat iorl test plots of Valley Camp of
Utah.

TABLE 8: 1989 SAMPLING RESULTS -9EL.INAPL.OT
(SW SUbplot, Gray SoO B, Unfertilized)

o. 63 1. 65 8 12. 50
1. 88 2. 42 8 37. 50
0.38 o. 99 8 12. 50

5.38 3.67 8 75.00
3. 38 4. 15 8 50.00
7. 13 5. 16 8 7=-- 00;;;I.

7.50 1 1. 18 8 62.50
1- 88 2. 42 8 37. 50
1. 88 4. 96 ..8 12.50

COVER BY SPECIES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
'I
I
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RELATIVE
FREQUENCY

SAMPLE
SIZE

STA·NDARO
DEVIATION

" MEAN
COVER

FORBS
Epilobium halleanum
Penst emo!'"! st r ict us
Urtica dioica

SHRUBS

SPECIES

GRASSES
Bromus carinatus
Dactylis glomerata
El ynlus larlceolat us
Elymus srnithii
Elymus spicatus
Poa pratensis

I
I
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COVER

• Sample size insures 80" accuracy within 10" of the true mean.

20

20

cO

SAMPL.E
SIZE +

9.14

5.48

17.69

STANDARD
DEVIATION

6.95

9.35

COMPOSITION

33.20

" MEAN
COVER

50.50

TABLE 9: 1989 SAMPLING RESULTS - UTAH PLOT
(Single plot d~sign)

Total cover and composition ~or the revegetation test plots of Villley
Cah'lpof Utah. The table shows meil YlS , standard deviations and sample
sizes.

Mulch & Litter

Total Living Cover

Rock

9areground

" MEAN STANDARD SAMPL.E
C.OVER DEVIATION SIZE •

Shrubs 2. 94 4. 14 20

Forbs 59. 57 14. 92 20

G,rasses 37. 50 14.09 20

----------------------------------------------------.--------~---------
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COVER BY SPECIES

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

TABLE 10: 19a9 SAMPLING RESULTS - UTRH PLOT
(Sin9 leP1ot Desoi 9 n )

I
I
I
I
I
I
I
I
I
I
I
I
I
I
·1
I
I
I
I

40.00

35.00
10.00
30.00
30.00
5.00

35.00
50.00
95.00
5.00

35.00
25.00
60.00
56.00

40.00
96.00
60.00

RELATIVE
FREQUENCY

20
20
20

20

SAMPLE
SIZE

20
20
20

.20
20
20
20
20
20
~20

20
20
20

2.15
3.89
3.35

1.62

,3.81
1.10
2.98
0.80
0.44
2.00
1. 26
4.83
0.44
0.86
0.56
2.20
2.16

STANDARD'
DEVIATION

1. 15

1.65
7.70
3.30

2.25
0.30
1. 75
0.45
0.10
1.00
1.00
7.20
0.10
0.60
0.30
2.15
2.20

" fl\EAN
COVERSPECIES

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

SHRUBS
Artemisia tridentata

FQRBS
Artemisia ludoviciana
ChaeY'lact i sdoug last i
Circium sp.
Eriogonum Spa
Gayophytum ramosissimum
Lappula occidentalis
Linum perenne ssp. lewisii
Melilotus officinalis
Penstemon strictus
Polygonumaviculare
Rumex cripus
Salsola ibe\rica
Verbascum thapsus

GRASSES
Bromus carinatus
Elymus lanceolatus
Elymus smithii

. '.
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SPECIES LIST OF VERTEBRATE WILDLIFE
THAT INHABIT SOUTHEASTERN UTAH"

utah isbel1eved to be inhabited by 734 species of vertebrate wUdlife.
FoUI' hundred forty-five of these species are protected: 2 amphibians, 2
reptiles, 26 cammals, 58 fish and 357 birds. One hundred of the protected
species are game species: 10 species of big gaJIle; 20, fish; 10, furbearers;43,
migratory gc;,me birds; 5, small gaJIlemammals; and 12, upland, small game birds.
Table 1 provides a compariso.n of inhabitation by game species between Utah
Division of Wildlife Resource's five regions.

Southeastern Utah is inhabited by 466 species of 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 ga!:le ItaIJ:!!!!lals; .and 9, ~pland, small gaine birds.

Southeastern Utah has been divided into six biogeogriiphic areas. Each
area allows an overlap of wildlife species that inhabit {contiguous low and
high ele·vation 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
froe Soldier's Sll"""'it 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 Tava,puts Plateau bounded on the east by the Colorado..Utahstate line;
on the south by Interstate 70i on the we.st 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;
High....ay 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 theWaterpocket Fold on the west.

po. Mountains and deserts of Grand and San Juan counties south of Interstate
High...ay 70 and north of the San Juan River bounded on the east by the Utah­
Colorado border and on the west by tbe Green and Colorado rivers and Lake
Powell.

Each species is listed by common name followed by the generic and s.pecific
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 (1916) and Durrant (1952).
The primary sources consulted in compiling the bird list were Behle and Perry
(1975) and Hayward et a1. (1976) although, Peterson (1969), Robbins et a1.
(1966) and Udvardy and Rayfield (1977) were also used.
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Resident - These speci~s occur yearlong in southeastern Utah.

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

Summer Resident - These species breed in southeastern Utah and migrate
elsewhere for the winter.

These species breed elsewhere but winter in southeastern

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

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

Holden (1973), Bailey et a1. (1970), Eddy (1969) and Sigler and >Miller
(1963) were consulted for preparation of the list of fishes.

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

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 \.lidespread ,'but not abundant.
R Rare - Thesespecfes are seldom identified during anyone year.
(j 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. Sigh t iogs 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.

Wj,nter Resident
Utah.

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

Fishes -- 38 species in southeastern Utah
Family Clupeidae

Threadfln Shad (DoC2S0/DQ petenense)

Family Salroonidae,
. "Cutthroat Trout (,~alm2 clarkII

Blogoographl.c
Area· Inh1).Q1~e<J

E,F

A,B,D,F

population
Status Trend Habitat Use Area

L-P stable Lake-pelagic areas

C-P Stable Lakes-rocky shores,
deep pelagic ~aterj

river..pools, riffles,
and overhanging banks

't

1* Rainbow Trout (S81m2 galrdnerU

It Brown Trout (~lmo trut.t.al

.. Brook Trout tSalvel1nul fontina1is)

Family Esoctdae
It Northern Pike (ESQX lucius)

Famlly Cyprinidae
Longfin Dace (bl2sla chrysogaster)

Carp (Cyprlnus carDio)

Utah Chub (QUA atcacia)

A,B,E,F,

A,B,E,F

A,F

E,F

E,F

A,B,C,D,E,F

A,B

I.i q I'

C-P

C-P

L-P

K-P

C-P

Stable

Stable

Stable

Unknown

Unknown

Stable

Abundant

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

Lake-pelagic and littoral areas
rivers-pools, rifnes, 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, rhers,
and lakes
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l.eatherslde Chub (Glla coJ2e1)

It Humpback Chub (Gil, cxnha)
It

BonytaU Chub ..GJ.J.JA elegans}

RoundlaU Chub (Gila robusta}

Red Shiner (HotrQJ21J lutrensls) ..

San Shiner {HotroDL;t ~tramlneu;Jl

Biogeographic
Ar~A Inhabited

A,E

B

B,e,F

B,C,D,E,F

B,C,D,E,F

F

Population
Statu; Ir~nd

c-p Stable

E-P Decreasing

E-P Decreasing

C-P Stable

C-P ,Increasing

C-P Increasing

Habitat Use Area

Pool and riffle areas

Eddies and backwaters

Haln channels of large rlv~r8

Riffles and stagnant backwaters

Riffles, poolS, backwaters,
and eddies

Riffles, pools, backwaters,
and eddies

C-P St.ableFa thead Mln!10w (Elmepbales .nromelg ;,)

b- .. Colorado Squawfish (etxchocheUus ly,c tU8)

B,C,D,£,F

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

Pools and backwat.ers

Decreasing Slow waters, edd ies, backwaters, .
and large poolS

It l.ol'lgnose Dace (Rblnlchtvs cataractae} ,

! Speckled Dace (Rhinicht.y:s Qsculus)

Redside Shiner (Rls;hatdsonluill balteatual

l

Family C8tostomldae
White Sucker (CatQstomys 99I!!JDerSOnU

Bluehead Sucker (CAtQs~Qmys dis9Qbolus)

A

A,B,C,n,E,r

A,B,n

E,F

A,B,C,D,E,F

U-p-

C-P

c-p

U-p

C-P

Unknown

St.able

St.able

Unknown

stable

Pools and riffles

Pools and riffles

Lakes, creeks and rivers

Unknown

Pools, riffles and lakes



Biogeographic
Area, IIl!Jab HeM

Populatlon
:>t51tus Trend HabitatU3e Area

Flannelmouth Sucker
(CatostoNUS lat1Q1nnlsJ B,C,D,E,F C-P Stable Pools and riffles

J Mountain Sucker
l&atostQAUS Dlatvrhynchys) A L-P Stable Pools and riffles

It Humpback Sucker CXvrauchen ·texanusl

• •
B,C,D,E,F T-P Decreasing Large rivers with

strong currents

Family Ictaluridae
II' Black Bullhead £.lctaluru:l meIas)

Yellow Bullhead l1ctalurus natalls}

II' Channel Catfish (lctalurus Qunctatus)

B,C,D,E,F C-P Stable

E,F R-P Stable

B,C,D,E,F C..P Stable

Pools, quiet water and lakes

Quiet water areas and lakes

Pools, riffles, quiet water
areas and lakes

Family Cyprlnodontldae
Plains Killifish {Fuqdulyskansa§} F R-P Stable Quiet water areas

Family Poeclilidae
Mosquito fbh (Gaambuslg aCfinb1. F R-P Stable Quiet water areas

Famlly Cottldae
It Mottled sculpin 'Cottu~ !lairsUl A C-P Stable Rocky riffles and pool areas

FamUy Perclehtyidae
It Striped Bass (Morone saxatll13) E,F C-P Increasing Lake-pelagic areas

Family Centrarchidae
Green Sunfish (("Dorols c.yap§l1us) B,C,D,E,F C-P Stable Quiet backwaters and lakes

-
Stable Lakes-littoral areas with

rocky shores and SUbmerged
brush

C..pE,F

1\ h ~ I
; ~ .

-,.­
{..-I--

It Bluegill (LeRomis macrochlru:l)
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ItLar-gE!l1loUth Bass
lMlccoDteeru5 MllDoldes}

Biogeographic
Area Illhabit~d

A,B,C,D,E,1"

Population
Stat\!s Tregd Habitat U;le Area

C-P Stable Rivers-quiet water areas;
lakos-llttor-al rocky areas,
with submer-ged bru9h

It Black Cr-appie
JP9!DoXl~ nlgcoD13culatu;}

•

E,F C-p stable Lake-littoral zone around
SUbmerged br-ush and trees,
and pelagIc areas

Famlly Percidae
-- Perch j,£~rc3 Claye;acens)

-- Walleye Oit.lz93ted ton· yitreUJ!l}

F U..P Unknown

E,F C-P Stable

Unknown

Lake-deep water around
rocky bottoms

Amphibians -- 11 species 1n sout.heaster-n Utah
Family Ambystomatldae

! It Tiger Salamander lAmby§toDla tlgrinum)

FaroUy Pelobatidae
! Great Basin Spadefoot Toad

(SpaphloDu;a tntermontanu31

A,B,e,D,E,F

A,B,e,D,E,F

C-P

C-N

Unknown

Unknown

Quiet water of ponds,
reser-volrs, lakes, tempor-ary
rain pools and streams from
arid sagebrush plains to
roUing grasslands, mountain
meadows and forests

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



Blogeogrnphlo Population
Area I nhQ.llU.cW,.lcd....· -..JSw.tlUa.LltcJjuLSls~---..Jlur.,J,ewn""'<1__....JJHwnJJl.b.lo.t,kJtnjUtIf..jjU!.:is:5i,e...AwLuei<!!ll...-'""""- __

Western Spadefoot Toad
(ScallhioDuS haRUD9ndil F K-N Unknown Washes, alkali flats,

foothllls, mountain
valleys, 1n open vegetation
and shortgrass, where soil is
sandy and/or gravelly

Family Bufonidae
J Western Toad (Burg ~greas)

•
A K-N Unknown Desert streams, springs,

grasslands, woodlands, and
mountain meadows

Red Spotted Toad (BuCgpunctatus)

I Woodhouse's Toad (Burg l1Qgdhgusei)

Great Plains Toad (Burg ~ggnatus)

Famlly Hylidae
J Chorus Frog (Pseud~~rh trher1a1:a)

D,E,F,

A,B,C,D,E,F

C,D,E,F,

A,B,C,D,F

e-N

C..N

Unknown

Unknown

Unknown

Unknown

Open grassland and rocky
canyons

Grassland, sagebrUSh flats,
woods, desert streams,
valleys, flood plains, farms,
and city backyards

Prairies, deserts, quiet
water of streams, grass..
lands and sagebrush plains

Grassy pools, lakes, .and
marshes of prairles or
mountains

- '- '~':"-' -' .. - -



Population
statos Trend "abHat Use Area
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Biogeographic
Area Inhabited

-_·.i_
11111-

Canyon Tree Frog (H:od51 arenlcolorl E,F L-N Unknown Intermlttantor permanent
streams with rocky pools

. in canyons w1th cottonwoods
or other trees

FamU y Ranldile
ft Bullfrog (Rana catesbetanat F L-P Unknown Colorado Ri ver..u~wally quiet

water where there is thick
growth of aquatic vegetation

! L.eopard Frog .(Bana j) lDhosl. A,B,C,D,E,F C-N Unknown Sprlngs, creeks, r hers,
ponds, canals, reservoirs
and wet meadows

!ptlles -- 36 species in southeastern Utah
Family tguanidae

It Chuckwalla Ulaucomalus obesus) E,F L-N Unknown Rocky hillsides

Collared Lizard (Crotaphytu8 CQ11ar1$) A,B,C,D,E,F C-N. Unknown Canyons ,rocky gullies.
mountain slopes and boulder
strewn alluv 1al fans where
vegetatiOn is sparse

Leopard LiZard
.(Crdtaphxtu.~ \f151henlU A,B,C,D,E,F C-N Unknown Arid and semi-arid plains with

bunchgrass, sagebrush or
other low desert shrub
communities; avoids dense
vegetation

L.esser Earless Lizard
(HolbrQokla.maculatal F K-N Unknown Washes, sandy stream banks and

sand dunes on shortgrass pr-a ir i.
and farttllands
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BLogcograph La Populat.1on
Area Inh;t!LI.JL\.~e~d!.- ....hlS:.x.t~a..li:.t~u :3::t. TL!r....lei:ln.c.de..- .uH.9.a.¥b~t..li:.t a~·.Lt-.,:UIL,:·3ll..:e......J.A.ur...)je~aL- __........ _

/ Eastern Fence Lizard
lAcelQD9tus .uuQulntu31 A,B,C,D,E,F C-N Unknown . Forest, woodlands, prairie,

brushy flatlands, sand dunes,
rocky hillsides and
farmlands

Desert Spiny Lizard
{ScelgpQruiJ magl~ter}

1 Sagebrush Lizard
{ScelOpOCU5 gcaclosusl

! Tree Lizard (Ucgsaucus prnatusl

1 Side-blotched Lizard
lU1l atansburtanal

Desert Horned Lizard
(Phcynosoma DlatychlnQs1

! Short..horned Li zard
(PhrynosQma QQAAlassll

D,E,F

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-H

C...H

C-N

K-N

C-N

·Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Shadscale deserts, pinion...
juniper woodland, willows
and cottonwoods.

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

Trees and rocks

Inhabits a variety of
habitat types; sandy \lashes
with scattered rocks and
low growing shrUbs

Along washes at the edge of
dunes 1n saltbrush and
sagebrush areas

Desert grassland, sagebrush,
pinion-juniper, pine-spruce
and spruce-fir associations,
extending from desert shrub
to mountain habitaU
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Family Xantusl1dae

,. Utah NlghtUzard (Xantu~ia :!1gllis)

F.11y Tel1dae
P18teau WhiptaU (CnemidoDhoru$ Y~lQ~)

Western Whiptall
CCllemldoDhocus t.lgr:ls)

Biogeographic
Area Inhabited

E,F

F

A,B,C,D,E,F

Status

L-N

K..N

C-N

Population
Tr~nd

Unknown

Unknown

Unknown

Hab1tat Qse Area

Dead clumps of yucca plants
and toIOodrat m1ddens

Mountains 1n pinion-Juniper
woodland a.nd lo,""er edges of
ponderosa pine forests

Desert shrub COmmunities
"'here plants are sparse
and there are open areas
for running

....
o

Family SClncldae
Hany~llned Sklnk

lEumecC:lJllulUy1rgatus) E,F K...N Unknown Shortgrass prairie that
extends Into the mountains;
often vacant lots, city
dUDlPS and backyards"

Western Sklnk
j.E\!mQc~a8kll~sm18nu,)

Family Boldae
/ Rubber BOa (Charina bottae)

C

A

K..N

C-N

Unknown

Unknown

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

Grasslands, woodlands, and
forests with r(jtttng logs;
often found under rocks and
under the bark of fallen or
standlng dead trees



Family Colubrldae
smooth Green ·Snake

(Q.pheodrn. xernali~}

I Striped Whlpsnake
(Mas UcoDb i.~taen18 tua1

F

A,B,C,D,E,f'

K-N

C..N

Unknown

Unknown

Damp grassy environment

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

..........

Coaohwhip {MasticODhis {l,agellum}

! Raoer {Colube.c constrictor1

Corn Snake ~EliDhe &Uttatal

! Rlngneck Snake (DladoD1)U punctitus)

E,F

A,B,C,D,E,F

F

A

K-N

C-N

K-N

Unknown

Unknown

Unknown

Unknown

Utilizes a variety 'of
habitats but avoids dense
vegetatlonj rodent burrows,
rocks and branches. are used

Meadows, sparse brush and
forest openings with semi­
arld andmolst 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

Molst habitats usually 1n
the mountains or along stream
and rlver bottoms

__iln.. - - - .~ -- - - - --rill'- -



Biogeographl0
.. Atea Inhabited

Population
stQtus trend HabUattlseAreA
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I GOpher Snake
{f ltuoQb1a melanoleueus} A,B,C,D,E,F C-N Unknown Lowlands to high mounta lns

including desert,conlferous
forest and farmland typesi
grassland and open brushland
are prescribed

....
N

1 It HUk Snaft
(LlUllDtopclth triangulum)

COlllllon Itinasnake
(LallIpronlth. &etulusl

1 .. SOnorat1<Ma8tain Klngsnake
(l,alllPtMllt1s Dyr91Deiana)

I
Long-nosed Snake

.( BhlQoqhl 11u. legonte 11

•
A,B,C,F

E,F

A

F

K-N

K-N

Unknown

Unknown

Unknown

Unknown

Variety of habitats frOl'J)
lowlands to mountains; rotten
logs and stUlJlPS are preferred

Variety of habitats frolb
lowlands to mountaIns with
rock outcrops andclUlJlps of
vegetation und... rotting
logs or rocks .

Mountains ,pinion-juniper
woodlands, mountaIn brush,
coniferous forests with
rockS, logs and dense clwnps
of vegetation

Prairies, brushland and
irrigated parts of deserts

I Western ferrestrialGarter Snake
UbamnoRbU .elegan;,l

1 Common G.rte~ Snake
(IM,mnoQbU slrtalh)

A,B,C,D,E,F

A,r K-N

Unknown

Unknown

Variety of terrestrial and
aquatic habitats from
lowlands tOlllountains

Variety of habitats,
usually near water



Black-necked Garter Snake
(IhamngDtll;t exrkgpS\;l}

Western Black-headed Snake
(Tantlll~ plaD1ceps)

Biogeographlc
An~a InhQblted

F

E,F

Population
Statu8 Trend Habitat Uee Area

K-N Unknown Desert and grasslands

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

1 NIght Snake (UXP;llglena JgrQuata) A,B,C,D,E,F C-N . Unknown Plains, sagebrush flats,
desert and woodlandsj often
round under rocks and
surface litter

FamUy Crotalidae
Hopi Rattlesnake

(Ctotalus yIrIdh nunt1u~)

....
w

Prairie Rattlesnake
(Ctgt&lus 11rld13 ylridis)

1 Midget Faded Rattlesnake
(Ccgtaly:s yiridis 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
forestsj avoids sparsely
vegetated deserts

Prefers rock plIes and
rodent burrows on gra.ss..
lands, woodlands and
fore·sts javoids sparsely
vegetated deserts

Prefers rock piles and
rod.entburrows on grasslands,
brushlands,woodlands and
(orestsj avoidS sparsely
vegetated deserts

_ _1111_ _ _ _ _ _ _/-> -- - - - - ..ITh- -
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Soec1es

Birds -- 278 species in southeastern ,Utah
Order Gavllformes

Family Gav lldae
Coltlmon l.oon (Gavla .1.mmer)

Order Podicipediformes
FamIly Podlcipedldae

Horned Grebe (rodiceDs 8urity"l •

Eared Grebe (rod.ice))s DlgrleQlll~)

l-' It Western Grebe
~

(AechmoPhorys Qceldental1U

Pled-billed Grebe
{Podllvmbys podleeD;'}

I

Order Pelecanlformes
Family Pelecanidae

..White Pellcan
lP!;leganU;l etxthrorhynchos)

Fam11y Phalacrocoracidae
.. Double-crested COrmorant

{PhalacrocoraxAurltus)

A,B,C,O,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

Population
Status Trend

U-P Stable
transient and
winter resident

R-P Stable
transient and
summer resident

C-P Stable
summer resident

C-P Stable
summer resident

C-P Stable
summer resident

L-P Stable
transient and
summer resident

U-P Stable
summer resident

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



Biogeograph1c Population
Area loho Q.lt..1:Joc.:.dlL_--NSUlt~a.¥.tu.lOl;3lo!- ......T....r..».eun.v.d ....HL...a""b...l ...tn...tJ<....JU.u:Joe...A....JJ......r.)<<:....a ____

Order ClconUformes
FamUy A.-de idae
I It Gre"t Blue Heron (Ardca hecodllls)

Green HerOn C.Butorldes strlSltus)

Cattle Egret (BygulcWl lb15)

I Snowy Egret jEgretta. thyla)

.....
\1'1

A,B,C,D,E,F

B,E,F

E,F

A,B,C,D,E,F

C-p
resident

R-P
transient

o-p
transient

CoOp
summer resident

Stablo

Unknown

Unknown

Stable

Mar3hcs, shallow
reservoirs, rivers,
streams, shores and
irrigation dItches

Marshes, wooded streams,
rivers ,small ponds and
lake margins

Marshes, lake margins,
and irrigated lands

Marshes, ponds, lake
margins and irrigated
land

Black....crowned Night Heron
(UycUcQcax nyet1cOfi;\2j:)

Least Bittern (lxQbrychYI e2j:llisl

American Bittern
(Botaurys leptlngtnosusl

Family Clconl1dae
Wood Stork (MYcterla amerigana}

Family Threskiornithldae
..WhiteoOfaced Ibis (Plegi;\dh chihil

A,B,C,D,E,F

D,E,F

A,B,C,D,E,F

D,E,F

A,B,C,D,E,F

c-p
summer residertt

U-p
transient

U-p
summer resident

o-p
transient

c-p
summer resident

Stable Marshes, lake margIns
and shores

Unknown Densely vegetated
marshes

Stable Densely vegetated marshe

UnknOwn Marshes, ponds and
lake margins

Increasing Marshes and irrigated
land

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



Habitat Use Area

-
SDecles

-1"­'1111
_.-
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Status

- _._ .. -
Population

Trend

_.­
Imll -

Order Anserlformes
Family Anatidae
* Whistling Swan (Olor: columblanus)

* Trumpeter Swan (Olor buccinator)

* ,Canada Goose (Branta canadensis)

"white.. fran ted Goose
(Anser 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

*Snow Goose (Chen Qaerulescens)

* Ross' Goose (Chen rossU)

I * Mallartd CAnas qlatyrhynchQs)

I lfGadwall CAnas strepera)

! * PintaU (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



Soecies
,
. *Creen-winged Teal {Anas crecca}

.. Blue-wlnged 'real (Anas dhcors)

h Cinnamon Teal (Anas cyanooteral'

I

It American Widgeon (Ana~ americana)

~ "Northern Shoveler (Anal glypeat.a)

1*Wood Duck.L..AJ.x. sp.oDsa}

.. Redhead (AvthIa amerlgana)

.. Ring-necked Duck (AItbya gol1acl;)

It Canvasback lAYthya yal1s1nerla)

Biogeographic
Area InhqbHcd

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
sU1Dlller resident

Population
Trend

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

HabltatUse.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
va tee, lakes and
reservoirs

Coniferous lakes,
wooded ponds, marshes
and rcscrvoirs

Marshes, lakes and
reservoirs

- _1m•• - - - - - - "" - - - - - - -In- -
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Specles

"Greater Scaup (Aythya m~rll§)

" . 'Lesser Scaup j!ythya arfinls)

It
Common GOldeneye

(Bucenbala ·s:langula)

It Bufflehead (Bus:enhah albeola)

1

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,13, 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

.....
00

.Whlte~wlnged SOoter
(MelaoUt.adeg1f.\nd1.l

- Ruddy Duck (OIIUra lamals:eoeU)

• Hooded Merganser (Mergu~cucullatu~)
I

-Common Herganser (Hec&U,J >merga03er)
." ,

It Aod..breast:.ed Merganser
(Hergus ·aerratoc)

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
resldent and
transient

R...P
transient

C-P
transient
u..;p
wlnter resident

C...p
transient

Stable

Stable

Stable

Stable

Stable

Large lakes and
reservolrs. Recorded
occurrence at Desert
LakeWHA

Marshes, ponds, rivers
and reservoirs

Wooded 1akes,ponds,
rivers and reservoirs

WQoded lakes and rivers
1n -summer; In wlnter,
open rivers, lakes and
ponds

Lakes, reservolrs and
rivers



BiogeogNlphio Population
Area Inbab ttcL-,....~lot,;tlUau~UlIul.¥;J -a.I£..rliUODlLld....__......H..ua!.!lbul...ICt~a;k.t .-JUlt.3·3,uC......ilA....ClLea2.· _

Order Fa1con 1forme s
Family Cathartidae

IltTurkey Vulture (CathartesSlura)

california Condor
(GvmOOgYP3 califoCnlc&Ou§)

Fully Acclpltrldae
l..ooshawk (AcS;lplttt gentUL;O

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C-p
summer resident

x-p

U-P
resident

Stable Usually :seen in sky or
perched on dead trees,
posts, carrlon or on groun'

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

Stable Mountain woodlands

.- .

- -lin.. - - - - - - - - - - -

I ...Sharp-shinned Hawk
(Ac¢lQltec slcclalcus)

" l..cooper's Hawk £Accipiter 090pec11)

hRed-taUed Hawk .1Butcq lamalgenslsl

IIRed-shouldered Hawk (ButeQ 11neatus)

/It SWalnson's Hawk (Bute2 Ilfa10sonLl

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
;' .1

u-p
res ident and
transient

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

C-P
resident

A...P
transient

u...p
$UlDmerre:sldent

Stable

Stable

Stable

Unknown

Stable

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

Broken woodlands, dry
wooded canyons, riparian
areas, pinion-Juniper
and conifers

Open oountry, woodlandS,
mountains and deserts

Broken woodlandS,
pI' ilDa.r'11y along lowland
rivers and often close to
cultivated fields

Dry plains and rangeland
with hills; open forest

. oralplne meadows with
sparse trees

__ -,nrl- -
I.



..
Rough-legged Hawk {ButcQ lagoDusl C...P

winter resident
Stable Open country, woodlands,

deserts and marshes

HabltatUse Area·

-_.. _.
'Ifill

_.. _.. -
Population

Trend

,---
Status

A,B,C,D,E,F

- -­( It
Biogeographic
Area Inhabited

--_.-
.'-·'.m··­I I-

~Dgcies

.. Ferruginous Hawk· (Buteo tegal1;il

..
I· Colden Eagle (Aaulla chrysa~tQ3l

,

A,B,C,D,E,F

A,B,C,D,E,F

u..p
summer resident
R..P
winter resident

C...p
resident

Stable Open desert; infrequent)
marshes and farmlandS
are utili:zed

Stable Open mountains, toot-
h111s, canyons and deser

"Bald Eagle
(Hallaeetus leuCQccDhalu§1 A,B,C,D,E,F E-P

winter resident
Increasing Lakes, rivers and marshf

surrounded by open
country with available
perching sites

!'oJ I "Marsh Hawk (Circus oyaneuslo A,B,C,D,E,F C-p
resldent

Stable Marshes, fields and
prairies

Family Pandionld~e

.. Ospr~y (eapd lQP hallae tus1 A,B,C,D,E,F U-P
transient

Stable Rivers, lakes and
large bodies of water

FamUy Faloontdae
!"I'ralrte Falcon

([alcQmexlcanusl A,B,C,D,E,F C-P
resident

Stable canyons, open hab i tat.
in mountains, plains
and deserts

.. Peregr ine Falo.on
(FalS:2 Deregrlpusl A,B,C,D,E,F E-P

resident
Unknow canyons, h1gh cH.rrs,

rivers, marshlands and
deserts

"Merlin (FalcQ cQlYlllbarlu§) A,B,C,D,E,F c-p
winter resident

Unknown Open country and foot...
hill_; often assocIated
with flocking passerine;



peCies

1* American Kestrel
(Falco sparverius)

Order Galliformes
Family Tetraonidae
I * Blue Grouse (Dendragapus obscurus)•

I It Ruffed Grouse
(Bonasa umbellus)

N I ItSageGrouse
I-' (Centrocercus urophasianus)

Family Phasianidae
it California Quail

(LQphortyx caliCQrnlcus)

* Gambels Quail (Lophortyx gambel11)

It Chukar (AlectQris chukar)

Biogeographic
Area Inhabited

A,B,G,D,E,F

A,B,G,D,E,F

A,B

A,B,G,F

A,B,D,E,F

D,E,F

A,B,G,D,E,F

Status

G-P
summer resident
U-P
winter resident

C-P
resident

CooP
resident

CooP
resident

C-P
resident

CooP
resident

C-p
resident

Population
Trend

.Stable

Stable

Stable

Stable

Stable

Stable

Stable

Habitat Use Area

Open country, prairies,
deserts, wooded streams,
farml~nd and cities

Coniferous forests, aspen,
mOuntain brush, open
slash and burns

Aspen and coniferous
forests near stream
courses

Sagebrush plains
associated with pasture
lands; sagebrush parks
associated \oIith wet
meadows

Mountain brush, woodland
edges and farmlands
near river bottoms

Desert thickets, usually
near water

Rocky, grassy or brushy
slopes in arid mountains
and canyons

it Ring..necked Pheasant
(Phasianus cqlchicus)- -In. - - - - A,B,C,D,E,F C-P

_ _ ~,r.ent_

Decreasing Irrigated cropland,_ _ _ :.:~iiitaifr.dS_



-­'s>:cles
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' .. White-winged Pheasant
(PhaSlanusColohicus) E,F L-P

resident
Decreasing Irrlgated cropland,

pastureland and wetland:
hear Hanksv llle and
Bluff, Utah

FamUy,Meleagrldldae
... MerrIam' 9 Turkey

(MeleagtLs gallapaYQ}

•
Order Grulformes

FSIII11y Oruidae... Sandhlll Crane (Orul canadensis)

Ftlllllly RaUldae
... Virglnla nan (Bally;, llmlc21a)

.. SoraRa11 Jfor~ana girol loa}

... Coomo~ Gallinule
JOalllnlJl11: ohloroous)

It AmerloanCoot JEullca USlCLcoon.),

Order Charadrllformes
FamllyCharadrlidae

Semlpalmated Plover
(Charade LIAS 3emloalmat lAS)

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
transleht

C-P
resident'

u-p
resident

R-P
transient

C...p
resident and
transient

u-p
transieht

Stable

Stable

Stable

Stable

Unknowh

Stable

Stable

tt>untainous regions witt
Ponderosa pine, mixed
conIfer and aspen wood­
lands or mountath brush

In wlhter, praIries
grainfields and marshes
In summer, mountain
meadows and marshes

Marshes

I •

Marshes and'wet meadows

M.'1r:lhoo, wet mcndowo,
lokes with bulru9h or
oot,t,all:s llnd ttcdgc~

Ponds, lakes, marshes,
and agrlcultural lands
adjaCeht to wetland
habitats.

Shores of marshes,
reservoirs and mudflats



Soegles

it
Snowy Plover

(CharadcIus alexandrinu3)

I Killdeer (Cbaradr!us yociferusl

I Mountain Plover
(Chacadrlu:l IDQnlanus)

Anaerican Golden Plover
(eluyiallo dominica)

I

Biogeographic
Areq IOhab Ugd

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,F

A,B,C,D,E,F

status

Uoop
transient

Coop
SUllllner reSident
and transient

HooP
transient

U..P
transient

Population
. Ir!;Dst

Stable

Stable

Stable

Stable

Alkali and sand flats

Fields and pastures,
lawns, r lverbanks,
irrigated land, shores,
plowed fields, alkal1
flats and gravel roads

Semi-arid grasslands,
plains and plateaus

Prairies, mudflats
and shores

N
\to) Black.bellied Plover

(Pluy1al1s SQuatarolal A,B,C,D,E,F C·p
transient

Stable Mudflats, open
marshes and shores

Felly SColopacldae
it Common Snipe (Capella ga11inago)

it Long.billed Curlew
(Numeolus americanus)

It Wlllet(CaloptC2Dhorys .sem1palrnatus)

I Spotted sandpiper
Ct.rloga maguhria)

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

u-p
summer resident
and transient

U..p
summer resident
and transient

C-P
summer resident
and transient

Stable Marshes, irrigation
ditches, stream sides,
and wet meadows

DeclinIng Meadows, pastures
and wetlands

Stable Harshes, wet meadows
and muddy shores

Stable Pebbly lake shoreS ,
ponds and stream sides

- -1111- - - - - - _ IIiiiI - - - - - - -lin- -
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Blogeograph. I
Area Inh@bUeg

- - - .- _.
Population

Tr~nc;!

- --'IIII'
Habitat Use Area

-
1 Solitary Sandpiper

(Tringa sol1tarlaJ

I Greater Yellowlegs
(Tringa melanoleuca)

Lesser Yellowlegs
(Tringa flavipes)

Pectoral Sandpiper
(Calidris melanotos)

Baird's Sandpiper
(Calidris bairdUJ

Least Sandpiper
(Calidrls minutillal

Western Sandpiper
(Cal1drls maurl)

I

Sanderling (Calidris alba)

Short-billed Dowitoher
(LlrnnodrQlllus griseus)

Long-billed Dowitcher
(Limnodromous scolopaceus)

A,B,C,D,E,F

A,B,C,O,E,F

A,B,C,O,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,&,F

A,B,C,O,E,F

A,B,C,D,E,F

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
sUll1ll1er resident
and transient

Stable

stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

Stable

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, op.en marshes
and ponds

Mudflats, shallow
pools and wetlands



Species

Marbled Godwit (Limosa (edoa)

Family Recurvirostridae
American Avocet

(RecurvirostrE\ ameriQana)

Black-necked Stilt
CHimantoDus mexicanus)

FllIIIlly Phalaropodidae
Wilson' 8 Phalarope

(PhalE\rppus tricolor)

Northern Phalarope
(Phalaropus lpbatus)

,

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

Status

c-p
transient

C-p
summer resident
and transient

C-p
summer resident
and transient

C-p
summer resident
and ,transient

C-p
summer resident
and transient

Population
Trend

Stable

Stable.

Stable

Stable

Stable

Habitat Use Area

Grasslands and meadows
near lakes and shallow
lakell1argins

Mar.shes, 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

Family Laridae
Glaucous Gull (Larus hyperboreus)

Herring Gull (baru8 argentatus)

1 California Gull
(Larus californicus)

1 Ring-billed Gull
. (Larus delawarensls)

D

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

R-P
transient

u...p
transient

C-p
summer resident

C-P
winter resident .

Stable

Stable

Stable

Stable

Recorded using marsh­
lands at Desert Lake WMA

Lakes, fa~lands and
dumps

Lakes, rivers, farm­
lands and dumps

Lakes, rivers, refuse
dumps, fields and cities
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Species
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Area Inhabited

- _.- --
Population

Status Trend

- --11m
Habitat Use Area

-
Franklin's Gull (tarus pipixcan)

! Bonaparte's Gull (Larus phllidelphia)

Forsters Tern (Sterna·fQrsteri)

A,B,C,n,E,F

A,B,C,DjE,F

A,B,C,n,E,F

c-p
summer resident

u-p
transient

c-p
summer resident
and transient

Stable

Stable

Stabie

Prairies, marshes, lake~

and plowed fieldS

Rivers, lakes and
open marshes

Marshes, lakes
and reservoirs

Common Tern (Sterna hirundo)

Black Tern (Chlidonias niger)

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

A,B,C,D,EjF

u-p
transient

c-p
summer resident
and transient

Stable

Stable

I..akesand reservoirs

Marshes, lakes and
reservoirs

Caspian Tern 'U,QtQProgne opsp1a)

Order ColUlllbiformes
Family Columbidae..
I Band-tailed pigeon

<Columba fasciata)

Rock Dove (<;olUlllba lav.1a)

/ It Mourning Dove (Zenaidamacroura)

White-winged Dove
(Zenaidura asiatica)

A,B,C,D,E,F

A,E,F

A,B,c,n,E,F
I

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

Stable

unknown

Large lakes and
reseryoirs

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

Cities, farms and
cliffs

Farmlands, towns, open
woods, grassland and
deserts

Open woodS and
riYer bottoms



SDeclu

Order Cuculiformes
Famlly Cuculldae

. I * Yellow-bllled CuckoO
(,oqCIzu; A~clqinus)

Order Strigiformes
Family Tytonidae

/ *Barn Owl (lIto ilba)

Family Strigtdae
I It Screech Owl (otu;l8.s1o)

Biogeographic
Area Inhab1t¢d

A,B,C,D,E,F

A,B,C,D,E,F

Status

K-P
summer resident

K...P
resident

U-P.
resident

Population
Trend

Unknown

Unknown

Stable

Habitat Use Area

River thickets and
willows

Woodlands, fields', farms,
towns', canyons, cl tffs and
dirt banks

Riparian communities and
wooded canyons

1* Flammulated Owl lOtus (lamme21ys)

! *Great Horned OWl (Byb2 ylrginltnus)

I *Pygmy Owl (Glaucldlum !noma}

*Burrowing Owl {SPflotIto cunlculacla)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,t,F

A,B,C,D,E,F

K-P
summer resIdent

c-p
I resident

K-P
reSident

L-P
resident

Unknown Open pine and fir
forests in mountains

Stable Ubiquitous

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

Declining Open graSsland, prairies,
dikes, desert, farms and
pra.lrle dog colonies

__HI,- -- - fill - - - ,- - - ~nl- -
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It Spotted Owl (Strlxoccidentalh).

It Long-eared Owl (AsIQ Qtusl

It Short-eared Owl CAslo OaJllmgus) 1

J It Saw..whet Owl (AegoUulJ acadlcusl
N
co

Ordercaprlmulglformes
FamllyCapr imulgidae
J COllman Nighthawk

(ChQrd~11,:s minor)

Lesse., Nighthawk
(ChQrdeiles acutlpennbl

\

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,F:,F

E

status

K-P
Unknown

C-P
resident

C-p
resident

K-P
resident

C-P
summer resident

R-P
summer resident

population
Trend

Unknown

Stable

Stable

Stable

Stable

Unknown

Wooded canyons .with
narrow side canyons in
the desert

River woodlands,
pini~n-juniper forests,
willow thickets and
nussian 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 fl j

over country side or to~

Arid open scrub, dry
grasslands, pastures
and desert washes

Poor-will {Pbala,:oopt.Uus nuttaUUl A,B,C,D,E,F C...p
summer resident

Stable Arid uplandswlth open
pInion-Juniper and spar~

brush; riparIan areas at
roadsIdes



.oe<:les

Order Apodifonmes
Family Apodldae

tBlack Swift! Cypseloldes nIger)

White-throated Swift
{Acronautesaaxa tal hJ

FamIly Trochilldae
J Black-chinned Hummingbird

(AcChUochusalexandr U

to.)

\0 / Broad.talled Hummingbird
(Sela3DhocusDlatycercus)

/ Rufous Hummingbird
(.Selasphoru3 ruru~l

/C8111ope Hummingbird
(Stellula ~alltQpe}

J RiveH i' s HURlID ingb ird
(Eugene, .(ylgeoU

..

Biogeographic
Area Inhablted

A,B,C,D,E,F

A,B,C,D,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,F

Status

U-p
summer "resident

C-p
summer resIdent

C-P
summer resident

C-p
summer resident

c... p
summer resident
and transient

C-p
summer resident

U-p
summer resident

PopUlation
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

HaijitatU~e Area

Open areas in mountain
country

Open areas; wide ranging
and breeds mainly in dry
mountain canyons

Semi-arid country near
water; semi-wooded canyons
and slopes, mountain brush
and riparian woodlands

Ubiquitous

Forest edges, thickets
in coniferous and
deciduous forests,
mountain brush and
alpine meadows

Hlgh mountains, canyons
and forest openings

High mountain forest
openings, plne-oak
torestsand canyons

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



­lOtC10

.... _._.•.
IIUt - - - _...-PO.....A.dttou

'tCfilod

,,- _.­
Habitat uselIlta -

Order CaracUformes
. FalDUy Alcedinidae

lit Belt.ed Kingfisher
l11t:gaceryl!: alCyoo)

Order PicU~orlDe3

FamUy Plctdae
I COlI'IDon Flicker

{~91aQtSUI auratu;tl

It .PUeatec!l Woodpecker
{DtyocoQus Dlleatua)

Red-headed Woodpecker
{MelpO.eCDfilS .·erythcocenbalu§}

1 Yellow-bellied sapsucker
.1~QhyrpDlcul yacilJs)

It \Ulllalllson'S Sapsucker
lSohyraDlcul thycpideus.}

•

A,B,C,O,E,F

A,B,C,D,E,F

F

B

A,B,C,D,E,F

F

U-p
resident

C...p
resident

R-P
resident

R-P
resident

C...P
resident

U-p
summer resident

Stable

stable

Unknown

Unknown

Unknown

Unknown

Rivers, ponds and lakes

Dec iduous or mixed wood...
lands, open forest ,farms
towns, canyons and semi...
open country

Mature coniferous and
mixed forests wI th many
snags

Groves, farm country,
r1 par ian areas, townsand
sea t tered trees

\ ,

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

Higher coniferous forests
and burns

. ItLewis Woodpecker {A~YQdesmYI lewl~

IHa iryWoodpecker
jJ)endcpcppp§ y1l1g3usl

F

A,B,C,D,E,'

K-P
summer resident
and transient

c-p
resident

Unknown

Unknown

Scattered or logged
forests, burns, cotton...
wood groves and ponderosa
pine

Mountain forests,
woodlands and river groves



D!:cles

! Downy Woodpecker
(DeQdrocoPQS ,Dubescens)

tNorthern Three-toed Woodpecker
(Elcoid!:stridactylusJ

Order Passertformes
Family Tyrannldae

Western Kingbird
(Tyrannus v:ertlcallsl

! cassin' sKlngbird
~ (Tycannu8 YQciferans)

Eastern Klngblrd
CXyrafinus tvrannus)

Ash.. throatedFlycatohor
(Hyltu:chusClner:fl3~~n3)

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,O,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Statu~

C-p
resident

u-p
resident

C-p
. summer reSident

U,-p

summer resident

: C-P
. summer resident

c-p
3ummer resident

Population
Trend

Unknown

Unknown

Stable

Unknown

Unknown

Stable

Hab1tat Us<: Area

Broken or mixed forest,
willowS, poplars,rlparian
woodlands, orchards and
shade trees

Coniferous forests

Open cquntry with
scattered trees. farms
and roadsides

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

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

semi-ar1d country,
deserts, brush, pinion...
juniper and open woods

Black Phoebe (Sayornla nigricans)

says Phoebe CSaygrnis saya)

- -.1111. - - -

F

A,B,C,D,E,F

- -

c-p
resident

C-P
resident

..,-~\ - - -
Unknown

unknown

-

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

Open arid country,
deserts, bushy plains,
prairie tarms, canyon_010'- an_In.. _

I
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Population - .- -
t WLllow (Tra111's) Flycatcher

(EmoIdQoax tra1111L)

t Ha_ond' s Flycatcher
(EmoldQoax hammondU)

t Dusky Flycatcher
(Emoidonax oberholseri)

Gray Flycat.cher
JEmpldoQax wrlghtU)

t Western Flycatcher
(Empldonax dUflcLl1s}

t Western Wood Peewee
.Uiont!ous sordldulus)

I

t Olive...sided Flycatcher
(ContODUS boceali:U

•

A,B,C,IJ,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

A,B,C,D,E,F

A,B,C,D,E,F

C-P
summer resident

U...p
summer resident

C...p
summer resident

K-P
summer resident

C-p
summer res.ident

C..p
summer resident

U-P
summer resident

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Breeds in willow thickets
in low valleys , along
canyons or 1n high
mountain meado~s

High coniferous forests

Breeds in mountain
brush with a scattering
of trees

Breeds in sagebrush and
pinion-juniper woodlands

Holst woods, miXed or
coniferous forests,
canyons, g.roves; must
have water and shade

Woodlands, pine-oak
forests, open conifers
and river groves

Coniferous forests,
burns and clearings;
in migration habitats
used are varied; usually
seen on tip of dead tree
or branch



Biogeographic Popula t ion
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family Alaud idae
/ Horned Lark

(EremoDlJlla alD~'trls)

•

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

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

FamUy Hirund lnldae
/ Violet-green Swallow

(Tachyclneta thalassslnal

1 Tree SWallow (IrldoPcocne bicolor1

! Bank Swallow (BicaCia clpCJcla)

1 Rough-wlnged Swallow
(StelgldoptCfYX .c.uflQ9Uls)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,~,F

A,B,C,D,E,F

c-p
swnmer resident

C-p
summer resident

C-P
swnmer resident

C-p
swnmer resident

Unknown

Unknown

Unknown

Unknown

Widespread when foragingj
when n~sting, open forest:!
foothill woods, mountains,
canyons, clifrs and towns

Open eountry near water,
marshes, mountain meadows,
streams, lakes and wIres;
when nesting requlres dead
trees and snags, preferabl
near waler

Usually near waterj over
fields, marshes, streams
and lakes

Near streams,' lakes and
washes

_ _ rliMll-- - - -,- - - - --

Open or semi-wooded
countr.y, farms, ranches,
fields, marshes and lakes;
usually near man's
habitation

1 Barn Swallow (Hlrundo custlQa) A,B,C,D,E,F C-p
swnmer resldent

Unknown

- - - Ifill -
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.Habitat U~~ Acea

-
I Cliff S~allo~

(PetrocbelldqD nyrrhonot.a}

1 It purple Martin (Peggae s.ubis)

Family Corvidae
1 Steller's Jay (Cyaoocltta stelleci.)

•

! Gray Jay (Peclsor1us canadensis)

SCrub Jay (Anbelocgma coecule5eens)

I Black-billed Magpie (Plea plea)

rComrDOo Raven (Coeyus corax)
t

I Common Cro~ 'Coryus brachycbyncbqs)

Pin1011 Jay (GymQ,othlnus cyanocephala)

IClark's Nutcratlker
(Nuclfraga 2qlublblC\na)

A,B,C,D,E,F

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

C-p
sumlTJer resident

u-p
summer resident

C-P
resident

R-P
resident

C-p
resident

C-P
resident

C-P
resident

o-p ,
t.ransient

c-p
resident

C-p
resident

Un know

Unknown

Unknown

Unknown

Unknown.

Unknown

Unknown

Unknown

unknown

Unknown

Open to semi-wooded
country, neat farms,
cliffs, canyons, rivers
or lakes

Open forests of aspen
and conifers

Conifers and pine­
oak forests

COniferous forests

Foothills, oaks,
mountain brush, rlver'
woods and pinion-Juniper
woodlands

Foothills, rantlhes, sage­
brush, r her thickets,

,.shelterbelts aM prairie
'brush

Mountains, desert.s,
canyons and tlliffs

Deciduous, mixed and
open coniferous woQdlands
farmlands and river grove

Pinlon-juniper woodlands,
but ranges into sagebrush

High mounta ins in con lrer:
near tree line



Specie;, .
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Family Par idae
! Black-capped Chickadee

'farMs atrlcaolllus}

!HQuntain Chickadee
'Patus gampel1)

Plaln Titmouse
(facus LDornatus)

Bushtit (psaltrlparus mlnlmus)

Family Slttidae
J White-breasted Nuthatch

'SUta (:arollgensl;}

J Iled-breasted Nuthatch
(Sttta canadens1s)

I Pygmy Nuthatch (StUn pusilla)

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,E,F

A,B,C,D,E,F

C-p
resident

c-p
resident

C-p
resident

c-p
resident

c-p
resident

c-p
resident

C-P
resident

Unknown

Unkno\olO

Unknown

Unknown

Unknown

Unknown

Unknown

In summer aspen-conifer,
mixed woodlands and
forest edgesj In winter
\oloodlands along valley
streams and tree rows

In summer mountain
forests and conifersj
in wInter riparian wood­
lands at lower elevation

Pinion-juniper voodlands

oak woodlands, mountain
brush, broad-leafed and
mixed woods and pinion...
Juniper forest

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

Coniferous forests

Ponderosa pines and
DOuglas ftr
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. F8JJlily Certtdae
I Brown Creeper (Certhla f amlliartsl

FamIly Cinolldae
I Dipper (Clnclus mexlcanu3)

Family Troglodytidae
I House Wren iIcoglodytes aedon)

Rook Wren (SalDlncts:sQbsoletus)

Canyon Wren {CathecDes mexleanu~)

Bewlok's Wren (Thryomanes bewlckll)

Long-bllled Marsh Wren
JClsttthorus Dalustr1s)

Family Mlmidae
Mook Ingblrd 011musDoIyglQtto;I)

I Gray Catbird
(DuJIlctelle carQllnensh)

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
·transient and
summer resident

u-p
summer resident

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

In summer mature
montanembed.and
conIferous rore~ts;

lowerelevatlons in
winter

Fast-flOWing streams in
or near mountains; lower
levels in winter

Woodlands of mountains
and valleys

Desert to high
mountain areas with
talu~slopes and aliffs

Rocky' cliffs, crevices,
and rock slides

Under brush and plnion­
juniper woodlands

CattaUmarshes

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

Under-growth, brush or
thickets along valley
streams



Brushy places and
thorny thickets

UnknownD,E,F R-P
resident

Biogeograph ic Population
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Brown Thrasher (Ioxostoma [Ueum)

Bendlre's Thrasher
{ToxostoJUa bendl[ei} F R-P

resident
Unkno.wn Desert scrub and

farmlands

J Sage Thrasher
(Qreoscoptes mOijtanus) A,B',C,D,E,F C-P

resident
Unknown Sagebrush, rabbit­

brush, brushy slopes
and mesas

FamIly HU5clcapldae
J AIDer loan Robin

(Turdus mlgcatorlus) A,B,C,D,E,F C-p
resident

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

Varied Thrush Uxoreus nacylus) E,F o-p
winter resident

Unknown DeciduouS and coniferou!
forests usually near wat

J Hermit Thrush {Catharus guttatus} A,B,C,D,E,F C...p
summer resident
and transient

Unknown In summer mixed WOodland
and open coniferous fore
in winter woods, thicket
and parks

/ Swalnson's Thrush
lCatharu:l u:ltulatu:l) A,B,D C-P

summer resident
Unknown Willow thickets, river

\otOodlands, aspens, f.ore~

undergrowth and conlfeN

J Veery (Catharus(yscescep3} A,B U-p
summer resident

Unknown streamside woodlands

__ ...w. _- - .. - - - - - - _"'1'- - - - - ......
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trend
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Habitat Use Area

-
...-.' lit Western Bluebird

($1al1a mexlcana)

It'
Hounta:lnBluebird

(Sla11aCurrucoldn)

1 Townsend's Solita lre
\.oJ {Mtade;ttes t,oWDsendll
00

Fully Sylvl1dae
! Blue-gray onatcat.oher

C.PolloptHa s:aecullil

tGolden-croWhed Kinglet
{l\eltuluisatrapal

1 Ruby-crowned Kinglet
{Beguluscalendula)

1

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
summer resident

C-p
resident

C-p
resident

C..p
summer resident

U-p
resident

C-p
resident

Unknown

Unknown .

Unknown

Unknown

Unknown

.Unknown

Scattered trees, o'pen
conifers, forests and
fanns

In summer open areas
where mountain meadows
and pastures are inter­
spersed with loose stands
or single coniferous
trees; In winter lower
elevations, orten open
areas w-tth avaHable
perching sites

In summer open contferous
forests tn the mountains;
tnw-tnter canyons, brushy
slopes~nd junipers

Open.mIXed woods, stream­
side thickets, mountain
brush and pinion-Juniper
woodlandS

In summer coniferous
forests; tn winter ptnion..
Juniper and brush In lower
eleva tions

In summer contferous
forests; in winter other
woodlands and thIckets



ipecies

Family Motacillidae
Water Pipet CAnthus spinoletta)

Family Bombycillidae
I Bohemian waxwing

tBombYcilla garrulus)

l

! Cedar Waxwing (Bombycilla cedrorum}

Family Lanl1dae
Northern Shrike

!kanius ex¢ubitor}

Loggerhead Shrike
!Lanius ludoviclanu5}

Family Sturnidae
Starling (Stuirnus vulgari5}

Family Vireonidae
Gray Vireo (VireQ vi¢iniorl

Soli tary Vireo
(Yireo solitarius1

Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,D,£,F

A,B,C,D,£,F

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E.F

D,E,F

A,B,C,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 re5ident

Population
. Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat U5e Area

In summer alpine zonej
in migration and winter
plains, bare fields,
shores and irrigated fielc

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
post3. 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

- -1111- - - - - - - ,.. - - - - - - -.jlll- -
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Area Iohabited

- ­I
Statu,

- - -Population
TreM

- -._ •.
IIHi

Habitat.Use Areq

•
I Warbling Vireo {Vireo gUyU;!}

Faro 11y parulidae
1 Orange-crowned Warbler

(Y~rlDlvorC\ celata)

1 Nashv1l1e Warbler
(Yermlyora ryCle8p1l1a)

Vlrginia's Warbler
Cyermlyorayirglnlae)

,

A,B,C,O,E.,F

A,B,C,D,E,l"

A,B,e,o,E,F

A,B,C,D,E,F

C-P
summer resident

c-p
summer resident
and transient

U...P
transient

e-p
summer resident

Unknown

Unknown .

Unknown

Unknown

Deciduous and mixed aspen
woodlands near mountain
and valley streams

Brushy woodland clearings,
hillsides, aspens and
mountain brush; in
1D1gra tlon streams ide
woodlands

Open mixed woods with
undergrowth and at
forest edges

Oak canyons, brushy
slopes and pinion':'
juniper brushland

Lucy's Warbler (yermlvora luclae)

1 Yellow Warbler {pendrolcADetechia}

"Grace's Warbler (Dendrolca graclael

I Magnolia Warbler
(Dendroiea mqgnolla)

E,F

A,B,C,O,E,F

E,F

A,B,e,o,E,F

U-p
summer resident

c-p
summer resident

U-p
summer resident

u-p
transient

Unknown

Unknown

Unknown

Unknown

Along desert streams in
w111ows' and cottonwoods

WillOWS, asp.ens, stream...
side trees and shrubs or
town shade trees

Ponderosa pine...oakbrush
communltie.s of the
mounta.ins

Coniferous forests



.§peeies

Hermit Warbler
(DendrQica occidentalis)

lYellow-rumped Warbler
(Dendroica coronata)

1

1Black..throated Gray Warbler
CDendrolca nigrescens}

J:-.... ,Townsend's Warbler
,Pendroica townsend!}

Northern Water thrush
CS,lurus noveboraoensis)

lMaoGillivray's Warbler
10pororn1s tolmiei)

, Yellowthroat
(GeothYlpls tr1chas)

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 ij..p
t.ransient.

C-p
summer resident.

L-P
summer resident.

Population
Trend

Unknown

Unknown.

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Coniferous forests; in
migration other trees

In summer cO·niferousand
mixed forests; in winter
varied woods, river
thickets, brush and
gardens

In SUlluner dry oak slopes,
pinion-juhiper woodlands,
open mixed woods; in
migration varied trees
and brush

Coniferous forests

Swampy or wet woods,
streamsides and lake­
shores; in migration
thickets

Low dense undergrowth
and shady, damp/thiCkets

cattail and bulrush
marshes, willow thickets
and streamsides

I Yellow-breasted Chat
(Icteria virells)

- _lfl)III - - - -

A, B, C, D, E, F C-P Unknown Dense brush along
summer resident. water ·courses, willow

__ .r--_, ::':5_Hl1-. _
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Area Inhabited - ­IStatus - 'lIIII)pu ~n· - '., - _ .. - -
Trend Habitat Use ArrTIlI ...........------.

I Wilson t S Warbler
(WllsQnia nusill@)

I American Redstart
(Setophaga rutlcUla)

Family Ploceldae
HOuse. Sparrow

(passer dOIDestlcus)

Family Icteridae
I Western Meadowlark

(Sturnel1a neglecta)

Yellow-headed Blackbird
(Xanthocephalus xanthocephalus)

Red-winged Blackbird
(Agelaius phoeniceus)

Northern Oriole
(Icterus galbula)

A,B,C,O,E,F

A,B,C

A,B,C,O,E,F

A,B,C,O,E,F

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

~,B,C,D,E,F

A,B,C,O,E,F

C-P
summer resident

U...P
transient

C-P
resident

C-p
resident

C-p
summer resident

C-p
resident

C...p
summer resident

unknown

Unknown .

Unknown

Unknown

Unknown

Unknown

Unknown

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 wi th cattail
and bulrushes; forages
infields'and open
country

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

Open woodlands, cotton­
woods or other shade
tree.s and riparian areas



.specles

It Scotts Oriole
Ucterys DarUocum}

R\lstyBlackbird
(EUDhagu5 caCQllnU51

Brewer's Blackbird
U:uDhagus cyanoceDhalys)

I. Common Grackle
(Qulscalu8 .ouisculaJ

Brown-headed Co\ilb ird
(tiolQtbru9 ater)

F8JIIlly Thraupidae
I WesternTanager

(Pieaon ludoylclana)

Family Embarlz1dae
Rose-breasted Grosbeak

(Pheuctlcus lUdoylclanus)

I

Biogeographlc
Arei InhibUed

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

stilus

u-p
summer resident

o-p
transient

COop
resident

A-P
transient

C-P
resident

C-p
summer resident

O-P
summer resident

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Plnion-juniper wood­
lands of desert. mount.ains
oak slopes and cottonwood
trees 1n canyons

Woode~ marshes and
riparian woodlands

Varied open country,
lakeshores, irrigated
pastures, feed lots,
parks and c lties

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 riparian areas
and aspens

Black-headed Grosbeak
<fheucticus melanoceghalu3)

- .- ·,11" - - - -

A,B,C,D,E,F C-P Unknown Edges of second growth
summer resident deciduous woods, pinion,
I,'riparian areas, orchardS

and parks-'- --I - - - - ...- - -111- -



-
Brushy and weedy places,

, willows and river thickE
and other riparian area~

Unknown

-r,"'t"- -, -, -
... "lr~Q~ H"bl~g~ qS\!I1P.....e....a........ ___

G-p
swnmer residEmt

B,C,D,E,F

_.. - ~~"'-nl,"',--
s~" .. ~':;J" . HTII~""'",__....-_..:....,.........._ ........_ ..........,.,.....,._-WArl;l.·~U1il .....lunllJn~il.2.blut Ii,~~@tcys ,

Blue Gro;\Jb~al< (Gy~ras:ils:aerulea)

Lapland LOngspur
(Calcaciu3 laDnonlCus) A,B,C,D,E,F R-P

winter resident
Unknown Fields ,grasslands,

saline flats, desert
shrUb; often seen with
horned larks

Indigo Bunting (Passecina cyanea)

•
Lazuli Bunting (Passerina amQena,)

A,B,D

A,B,C,D,E,F

R-P
summer resident

c-p
sUn1Iller resident

Unknown

Unknown

Brush,farm lands and
streamsides

Mountain brush, stream­
side shrubs and farm lane
tree rows

Green-tailed Towhee
(Chiorura chiocuca) A,B,C,D,E,F c..p

summer resident
Unknown Low mountain brush,

greasewood and pinion­
juniper woodlands

! Rufou~·slded Towhee
(llnl1o etythCQDhthalmus ) A,B,C,D,E,F c-p

resident
Unknown Mountain brush, forest

edges and city shrubs

Lark Bunting
(CalamQspizil melanQS:Qrys)

I

A,B,C,D,E,F o-p
tiransient

Unknown Plains, prairies, desert
shrub and sagebrush

Savannah Sparrow
(Passtre"liS saQdwicbiQS!S) A,B,C,D,E,F c-p

summer resident
Unknown Grasslands, fields,

saltgrass meadows and
open country

It Grasshopper Sparrow
.(A!PlDQdtalll"s sayannarul!1)

,
LeConte' 9 Sparrow

(AmmosDlza lecQnte1i)

A,B,C,D,E,F

F ., ~ ..

R-P
transient

A-P
transient

Unknown

Unknown

Dry grasslands

Tall grass, weedy
meadows and marshes



)oe¢ies

tVesper Sparrow
(rooecet,s gramineus)

Lark Sparrow
(Cbondestes grammacus)

Sage Sparrow (Ampbi$piza belli) ~

t Dark-eyed Junco (Junco hyemalis)

.,..tGray-beaded Junco (Junco canicens)
\It

1 Tree Sparrow (~pizella arboreal

1 Cbipping Sparrow (Spbella passerina)

Brewer's Sparrow
j Splzella breweri)

Harris Sparrow
(Zonotricbla guerula)

Biogeographic
Area Inhabite~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

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

Stateus

C-p
summer resident

c-p
summer resident

U-P
swnmer resident

C-P
resident

C-p
summer resident

U-P
winter resident

C..p
summer resident

c-p
summer resident

U-P
Winter resident

Population
Trend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat.Use Area

Alfalfa and grain
fields, meado~s, sage­
brush and desert shrub

Open country in sagebrush
and desert shrub -with
aval1kble perch sites

Sagebrush, grease~ood

and other desert shrubs

In summer openings and
edges of coniferous and
mixed' ~oodlands i in~intel
grease~ood and undergrowtl

Coniferous, mixed forests
and mountain brush

WilloW' thickets and
brushy areas

Mountain coniferous and
decidUous woodlands,
valley woodlands, farms,
orchards, parks and
brushlands

sagebrush,grease~ood

and other desert shrubs
or brushy areas

Brushy edges of open
woodlands, Russian
olives and willows

n· _.. _ "". __ _ :1. _ --- :[---­,:~
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Area. InhabUe<.t. . . Status - ._r_ i__ --

PopUol.ation ' JTII
Trend "aQUat lJs~. Jlu'a -

/ Whlte-orowned Sparrow
CZoDQtr1cbIa leucophrys)

White... throated Sparrow
ClonoerIe1a a1b1c0111s)

Golden-crowned Sparrow
(ZOnotrlchla atrlcanilla>

SwamJ) Sparrow
CloDotrIch1a georgIana)

! Fox· Sparrow
(ZODotci s:h1a 111aca)

I Lincoln's SIlprrow
(ZoDotricbia .11nc01n11)

,! •

. ,.'

SOng SIlarrow
(lonotrich1a m¢lodia)

..

A,B,C,D,E,F

E,F

E,F

F

A,B,e

A,a,C

A,a,C,D,E,F

C-P
resident

R-P
winter reside'nt

R-P
winter resident

U-P
winter resident,

K-P
sumlller re.sident
and transient

U-P
summer resident
R-P
winter resident

C-P
resident

Unknown

Unknown

Unknown

Unknown

Unkrtown

Unknown

Unknown

In sununerfor·est edges
apd clear1ngs, low brush
and mountain thickets; II
winter widespread in the
valleys, along fence row.
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



Spccies

Black-t.hroated Sparrow
(Amphispiza bil1oeat.al

Family Fringillldae
Evening Grosbeak

(CocQothrauates yesDertinus)

1 cassin's Finch
(Carpodacuscassinli)

House Finch
(Carpodacu~ mexicanus)

1 Pine Grosbeak
(Pinigola enuclcator)

1 Rosy Finch
(Leucgsticte aretoa)

1 Pine Siskin (Carduel1s pinus)

Biogeographic
Area Iohabltctl

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

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

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Pinion-juniper, mountain
brush and sag~brush

Boxelders, Russian olive
trees and fruiting shrubs

In summer, open conifer
fores'ts of high mountaIns
in winter valleys

Varied habitats; towns,
ranches, open woods,
~ountaln scrub, canyons,
deserts and riparian area

10 summer coniferous
forests; in winter mixed
woods and fruiting trees

In SUJl1D1er alpine tundra,
meado~s aodsoowfields;
winters in lowlands

COniferous forests, along
edges of second growth
deciduous forests; in
migration seen in large
flocks in the lower valle

"..---..,_ , <__I ,_, __ (_ :,__ -Irr- -
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Habita\; U3¢ Area

.~.-

Population
Trend

_._.
S\;atus

-- ...
( I

Biogeographic
Area Iohabit~d

-_.'.-
eclea

Amer!oan Goldfinch
(Carduells tristb) A,B,C,D,E,F . C-P

resident
Unknown Riparian woodlands,

willows, cottonwoods,
orchards, roadsides
and sunflowers

! Lesser Goldfinch
lJ;arduell:. gaaltrla) A,B,C,D,E,F C...P

resident
Unknown Open brushy country,

opellwoods, wooded
streams and gardens

1

t Red Crossbill
(Loxia curyitOstra) A,B,C,E,F U-p

summer resident
Unknown Coniferous forests

lmmals -- 103 species in southeastern Utah
Order Insectiyora
• FamllySOrlcldae
0lI ...1>watr Shrew (Sorel naous) B,C,D,E,F R-N Unknown Open grass-covered

areas which may have
scattered brush, marshes,
conife.t"ous forests and
openings in woodS

! North Water Shrew
(Sorel galustrls)

I

A,B,C,E,F C-N Unknown Along nearly all
permanent stt"eams in
mountainous areas

1 Merriam Shrew (50z:ex .m.e.t.a:iam1)
\

A,B,C,D,E,F U-N Unknown Arid sagebrush or
grassland at"eas,
mountain mahogany,
coniferous forests, aspen
and cottonwoods

1 Vagrant Shrew 'SQrel YBgrans) A,B,C,F C...N Unknown Marshes, bogs, wet
meadOWS and along
stt"eams in forests



! Masked Shrew {Sorex cinereusl

. ! Dusky Shrew (Sorex .Q.bscurus)

It Gray (Desert) Shrew
lNoUosorex crawford1)

OrderChlroptera
Family Vespertllionldae
! Little Brown· MyoUs

(MIotla lucifugu$)

,

Biogeographic
Area Inhabited

A,B,D,E

A,B,C,F

E,F

A,B,C,D,E,F

St~tus

C-N

C-N

H-N

C-N

Population
Trend

Unknown

Unknown .

Unknown

Unknown

Habitat Use Area

Moist sites in forests,
open country and brushlanc

Marshes, 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

Fringed HyoUs (Myotla tbysanodes)

! LOng-eared Hyotis (Myot!s cyoUs1

! Long-legge.d HyoUs (Myotis volans)

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,D,E,F

U-N

C-N

C-N

Unknown

Unknown

Unknown

Caves, old buildings, rocl
crevices, pinion-juniper
and desert shrub

Coniferous forests in bigl
mountains, around buildin,
or trees and occasionally
caves

Buildings, small pockets,
crevices in rock ledges
and trees

- - - -
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Area InhaiHtea' III :>tatu~ - (~op:~lor- .' ·-'m-'

Trend Habitat Use MIII)~__.............----

Yuma Hyot1s (Myotla YUDlanensisl

C8l1forniaMyot!s
(Myotla californicus)

J . Small.. footed Myotis (Myotls leib1J.)

J Silver-haired Bat
(LaslonycUtis noctiyaga.Qs)

Western Plplstrelle
(PIDistrellus hesDerus)

J Big Brown Bat (EDteslcus fuscus)

JIt Red Bat (Laslurus borealis}

J Hoary Bat (Lasiurusc~nereus)

! It Western tUg-eared Ba t
(Plecotu:s '.' t,ownsemJii)

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,O,E,F

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

A,B,C,D,E,F

A,B,C,D,E,F

U-H

C...N

U-N

C-N

C-N

C-N

U....N

U-N

C-N

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknolnl

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, ooca31ona11
in caves or buildings

Caves, under loose rocks,
crevices, in cliffs,
buildings; arid ar.eas nea
water'cotirses

Caves, tunnels,' crevices,
hollo.wtrees, buildings
and wooded areas

Wooded areas; roosts in
trees and occasionally
enter.s caves

WOOded areas

caves, mine tunnelsalld
buildings utiliZed for
roosting; inhabits arid
western desert shrub,
pinion-Juniper and pine
forests



:pecies

Mexican Big..eared Bat
(flectus Dhyllotis)

It Spotted Bat (Euderma Maculata1

Pallid Bat
(Antcozoua Dallidus}

~ Family Molossidae
HexicanFree-talled Bat

'Iadaridabraslllens1s)

Order LagOlIIorpha
FamilY Ochotonidae

Pika (Ochontona Drlnc~ps)

Family Leporidae
/ Whi te- tailed Jackrabbit

(Lepus to)Wsendli)

Biogeographic
Area Inhabited

F

Unknown

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D

H-N

K-N

C..N

C-N

C-N

C...N

Population
Treod

Unknown

Unknown

Unknown

Unknown

Unknown

Stable

ijabitat Use Area

Caves in pine-oak forests
betwee.o 5,000 to 6,500
feet elevation

Arid country; it
occasiOnally enters
buildings and caves

Caves, mine tunnels.,
crevlc~8 in rocks,
buildings and trees are
utilized for roosts i
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 6,000 feet
elevation

Open, grassy or sage­
brush areas at medium
elevaHon

/ It SnOwshoe Hare (Lepus americanus) A,B,e C-P Cyclic Coniferous forests and
aspen, riparian and
brush types near conifers



_.-
Oeclea

Black.. tailed Jackrabbit
(Lepus califocnic\1s)

*. .'.'
! MOuntain Cottontail

(SylyilaglUI nuttall1il

*f>esert Cottontail .
(Sylyilaglls f.\udubQOl1)

- '- Biogeographic
Area Inhabited

A,B,C,D,E,F

A,B,C,E,F

A,B,C,D,E,F

StatuB

C-N

CoOP

CoOp

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
pinio~-junlper

Order Rodentia
\I' Family So1ut'idae
N Zuni Prairie DOg (Cynomya gunnJAloni)

White.. tailed Prairie Dog .
(cynomya .1e\1curus)

I

-Abert Squirrel [SClurus p.bert1)

! Red Squirrel
ttamia3c1uru8 hudsoOicus)

F

A,B,C,D,E,F

'F

A,B,C,F

C-N

C-N

L-P

C-N

Stable

Stable

Stable

stable

Mountain valleys, 5,000­
12,000 feet elevation;
open to slightly brushy
country with scattered
pinion-juniper

Valleys and flatlands
where vegetation 13 spar~e

Ponderosa pines

Coniferous forests in
the mountains



"Spotted Ground Squirrel
(SDermoDhilus Spil030Pla)

/ Rock Squirrel
(Snermophllua yar:l~gatus)

•

I Ulntah Ground Squirrel
(Soermophl1us .ax:ma..t.wU.

VI
~ Golden-mantled Ground Squirrel

(Soermophllua lateralis}

Whitetail Antelope Squirrel
lA!ll!Do:!permoohllu§ leucurusl

I Iellow-bl11ied Marmot
(Marmota flayiyentrl:a}

Biogeographic
Area Inhabited

F

A,B,C,P,E,F

A,B

A,B,C

A,B,C,D,E,F

A,B,C,E,F

:1

status

L..N

C-N

C..N

C..N

C-N

C..N

Population
Trend

Unknown

Stable

Stable

Stable

Stable

Stable

Habitat U3e Area

Open forests, scattered
brush and grassy areas
wi th sandy sol1 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 10....
desert and foothills
with sparse vegetation

Rocky sites or talus
slopes along valleys
or in foothills 5,000
to 9,000 feet elevation

..Northern Flying Squirrel
(Glaucomya .aabcin":!}

_.. ,liJ...., ._..
.:fti~ - - ,-

A,B,C,r C-N

-
Unknown Coniferous and mixed

forests in high mountains
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1 Least Chipmunk (Eutim1ua m1n1mus)

Biogeographie
Area Inhab1ted Stitus

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

Population
Teend

Stable

Habitat llseAn:i

Variety of habitat types
including sagebrush,
desert shrub, mountain
bush, coniferous and mixed
forest areas

Colorado Chipmunk
(Eutamj,ua Quadriyittatus)

1 Uintah Chipmunk
(Eutallliua ulI1be1nus)

Cliff Chipmunk (Eutamlua doraalisl

F8I111y Geomyldae
1 Northern Pocket Gopher

(Tbomomya talDoldea)

1 Valley or Botta Pocket Gopher
(Thpmomys bpttae)

C,E,F

A,B,D,E,F

A,B,C,D,E

A,8,C,D,E,F

A,B,C,D,E,F

C-N

Co.N

U-N

Co.N

C-N

Stable

Stable

Stable

Unknown

Unknown

Coniferous forests,
mountain brush areas,
rocky slopes and ridges

Coniferous forest and
mountain brush areas up
to timberline with rocky
slopes

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



oesies

Ord Kangaroo Rat (DiQodpmys prdi1)

Baird Pocket Mouse
(Perognatbua flayus)

Great Basin Pocket Mouse
(PerOlmathua Daryus)

ApaohePocket Mouse
t:: (Pe·rognalbua. apa.che)

,Biogeographic
Area Inhab1t~d

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

Unknown

HaQitat Usc Area

Desert shrUb, pinion­
Juniper and tamarisk
communities; sandy soils
preferred but found on
hard so11s

Prefers short grass
areas with sandy or
rocky soils

Sagebrush or greasewood
and other desert shrub
communities and pinion­
juniper

Sparse' brushlands and
scattered plnlon.junlper,
usually 5,000-7,200
feet elevation

FamllYCastoridae
*rBeaver (Castpr canadensis) A,B,C,D,E,F C-P Increasing Streams, lakes and

irrigation systems with
poplars, birch or
\11110\18 on the bank

Family Crioetidae
Western Harvest Mouse

(BeithrodontolDya megaloUa)

Canyon Mouse (Peromyscus orinitys}

A,B,C,D,E,F

A,B,C,D,E,F

C-N

• C-N

Unknown

Unknown

Grassl aDds, open desert.,
wetlands, irrigated farm....
land of dense vegetation
near water

Rocky canyons and slopes
with mountain brush

~, - -----~-- _'lll~ - __ -\ - _. -,-- III"""



Population
Trend

-
eeles

-,-
II fil - - - - Biogeographic

Area InhabJ,ted

-- .- - ,-,- --
IITP

HabJ,tat Use Atea

-
I Deer House

(Peromyscus manlcalatus)

Brush House (Peromyscus bQylei)

,. '

Pinion House CfetQmyscua truei)

Northern Grasshopper Mouse
(Onychomys leucggastetl

·Whlte-throated Wood Rat
(N¢QtQma alblgula)

Desert Wood Rat (NeQtQma lenida)

·Mexioan Wood Rat (NeQtoma mex1cana)

I Bushy-taUed Wood Rat
(H¢9toma ~1ntrea)

I Muskrat {Cndate,a zibethlcUa)

A,B,e,D,E,F

A,B,C,D,E,F

A,a,e,O,E,F

e,F

F

A,B,c;,D,E

F

A,B,C,D,E,F

A,B,C,D,E,F

C-N

C...N

C-N

U...N

C-N

C-N

C...N

C-N

C-N

Unknown

Unknotm

Unknotm

Unknotm

Unknotm

Unknown

Unknotm

Unknown

Stable

All dry... land habitat and
irrigated farmland wi thin
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
andplnes

Marshes, edge or ponds,
lakes, streams and
irrigation canals



!Ccles

I Head ow Vole
(Miccotuapennsylyanious)

I Mountain Vole (Microtus montanua)

I Richardson's Vole
!Microtus richacdsoni)

I Longtail Vole
UUgrotus longlcaudusl

Sagebrush Vole
U.agucus guctatus)

Family Murldae
·Black Rat !Dattus cattusl

Norway Rat lRattus nocveglcusl

I House House 1f1wl musculus}

,

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
. Irend

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Habitat Use Area

Hoist areas with dense
growth of grasses

Dense vegeta tion in
sagebrl,lsh-grass
communities

Creekbanks and marshes
in mountains to above
timberline

In summer stre.aJUbanks,
mountain meadows wi th
dry sites; in winter
brushy areas

Scattered sagebrush with
loose soU and arid
conditions

Buildings and dumps

BurrowS along building
foundations and beneath
rubbish piles

Buildings and occasionally
in fields

- _,rq.... - - - - - - (-~\
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Family lapodidae

Western Jumping Mouse
(Zaous Princeps)

Family Breth!zonUdae
! Porcupine (ErethiZQI1· dorsatum)

Order carnivora
Family Canidae

~ /Coyot.el&anis lattAna)

~ Red Fox· fluloes f111xal

It Kit Fox (yulnts maccotis)

! Gray Fox.
(Utocyan clnereoacsenteus)

Biogeographic
Area Inhabited

A

A,B,C,D,E,F

A,B,C,D,E,F

A,B,C,O,E,F

A,B,C,D,E,F

Status

C-N

C-N

C..N

C-N

U-N

C-N

Population
Irend

Unknown

Stable

Stable

Stable

Stable

Stable

Habitat Use Area

Low meadows near streams
with lush growth of
grasses and forbs; fouild
in various land habitats

Forested areas,
occasionally away from
trees if brush is
available

Ubiquitous

Forest and open
country preferred

Open level, sandy
ground prefer-red with
low desert vegetation

Brush and open forests



"Gray Wolf (Canis lUpus)

Family Ur3idae
l"Black Bear (lJrsus americanus)

. "Grizzly Bear (Ur3~s borribl1ls)

Biogeographic
Area Inhabit~Q

A,B,C,D,E,F

A,B,C,E,F

A,B,C,E,F

x:..P

C-p

x-p

Population
Trend HabUat Use.Area

Extirpated Wilderness forests

Increasing Mountainous areas

Extirpated Remote mountainous region~

Family Procyonidae
R1ng-talled Cat

(13assarlscus astutusl l A,B,C,D,E,F C-N Stable Near water on slopes with
mountain brush, rocky
ridges and cliffs

1 "Raccoon (erocyon lotor)

\.11 Family Mustelidae
\0 /*Short.. tailed Weasel

(ttustela erminea)

1 *Long-tailed Weasel
(Hustela rrenata)

1 ~Mlnk (Hustela y1son)

·Wolverlne (Gulo lU$cusl

"Black-rooted Ferret
{MYate1a n1gripesl

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

O-N

R-P

, C-P

L-P

X-P

E-P

Increasing Along streams, lake
borders and near wooded
areas ·or rock cliffs

Stable Brushy or woOded areas
no t far from wa ter

Stable All land habitat types
near water

Unknown Along streams and lakes

Extirpated Remote mountain regions

Unknown Prairie dog towns

1 "Marten (Harteacaurinal A,B,C,F R-P Unknown ConiferC'''
•.&.un~

at
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Biogeographic
Area Inhabited Status

-­l11tIJ

Population
TCQnd HabitatU;,e.Acea

-
1 ft Badger (Taxideil taxus)

! ft Str1 ped' Skunk
(Mephitis mephitis)

1 ft Spotted Skunk
(SPi1Qgale g,racilia)

J\ ft River Ottel'
:;)

(Luteacanadensis)

Family Felidae
r*llobcat (LynXDlfus)

ft Canada Lynx: {Lynx canadensis}
t

1 It Cougar (Felia concolor)

rder Artiodactyla
f'81'011 y eerv idae
I .. Mule Deer· (Qdoco11eus hemionus)

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,E,F

A,B,C,D,E,F

A,B,C,D,E,F

C-p

C-p

C-P

R-P

C-P

x-p

C-P

C...p

Stable OPen grasslands, deserts
and high moun tain forests
where prey is available

Increasing Semi-open country or
prairie, brushlands or
mixed woodlands wi thin
two miles ot' water

Stable Prairies or grasslands
wi th brushy or sparsely
wooded areas along streams
wlthboulders

unknowr AI ong streams and
lake borders

Declining Rimrock and :nountain
brush areas

Extirpated Forested areas in
the mountains

Stable Rugged mountains wi th
forests, cliffs and ledges

Increasing Coniferous forests, desert
shrub, mountain brush,
grassland with shrubs and
other habitats where browse
species are present



Population
Trend Habitat U3e Area

Biogeographic
Area Inhabited... St.atus___..a<..JU<'-"-""'.......... ..,.--_--u.JaJ.:IoL- --..JJl.iiUl.IL..ldllt-Q.~~la...... _Deaies

'"/ Hoose (Alces alces) A L-P Increasing MountainOus areas,
forests, mountain brush
and willow bot toms

/ "Rocky Mountain Elk
(Ceryua eanadens1s) A,B,C,E,F C-P Increasing Semi-open forests,

moun ta in mead ows (in
summer), foothills,
plains and valleys

Family Antilocapridae
"pronghorn Antelope ..•

CAnUlge.Dca Americana) ,B,C,D,E,F L-P Stable Open prairies and
sagebrush or desert
shrub plains

0\.... Family Bovldae
"'Desert Bighorn Sheep

(Ovis eanadenaia nelaoni) D,E,F L-P Increasing precipitous terrain on
mountain and canyon
slopes and rims with
sparse growth of trees

.. Rocky Hountain Bighorn Sheep
COyU ganadenals aanadenS1s) B,C L-P Increasing Precipitous terrain on

mountain and canyon
slopes and rims wi th
sparse growth of trees

It Bison {Ditlon bison} E L-P Stable Desert shrub plains· ot
the Burr Desert and
mountain brush forest
habitats associated with
steep mountain slopes of
the Henry Mountains

_ -1m.. - .. - - - - - - -I'rn-- -
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Game SDecleQ of Utah

10 BIG GAME SPECIES

Southeastern
REGION

SQuthern Central Northeastern Northern

BUon.
Black Bear
Cougar
Desert Bighorn Sheep
Elk
Moose
Mountain Bighorn Sheep
Mountain Goat
Mule Deer
Pronghorn Antelope
SUbtotal

~ 20 GAME FISH SPECIES
N

x
x
x
x
x
x
x

x
.x.
9

x
x
x
x
x

x
X
1

x x x
x x x

x x x
x x x
x x x
x
x x x
.A X X
8 1 1

Arctic Grayling
Black Bullhead
Black CrappIe
Bluegill
BonnevllleCisco
Brook Trout
Brown Trout
Chann~lCatCish

Cutthroat Trout
Golden Trout
Kokanee Salmon
Lake Trout
Largemouth Bass
Mountain Whitefish
Northern Pike
Perch
Rainbo~ &Albino Trout
Smallmouth Bass
Striped Bass
Walleye
White Bass
Subt.ot.al

x
x x
x x
x x

x x
x x
x x
x x

X

:'lC x

X x
x x
x x

x x
x x

-X
13 16

x x
x x x
x .x x
X: x x

x
X: x x
X x x
X x x
x x x
x x

x x
x x x
x x x
X X X

x x x
x x x
X x x

x x x

-X
16 .17 11



Gam, Species of Utah'

9 FURBEARER SPECIES

SQutheastern Southern Central Northeastern Northern

Badger
Beaver
Long-tailed Weasel
Marten
Mink
River Otter
Short-tailed weasel
Spotted Skunk
Striped Skunk
SUbtotal

~3 MIGRATORY GAME BIRD SPECIES

x x x x x
x x x x x
x x x x x
x x x x x
x x x x X

x x x
x x x x x
x x x x x
X X X X oK
9 B B 9 9

American Widgeon
Band-tailed Pigeon
Barrows Goldeneye
Black Brant
Black Duck
Blue-winged Teal
Bufflehead
Canada Goose
Canvasback
Cinnamon Teal
American Coot
COlllmon Gallinule
Common Goldeneye
Common Merganser
Common Snipe
European Widgeon
Fulvous Tree Duck
Gadwall
Greater Scaup
Green-winged Teal
Harlequin Duck

x
x
x

x
x
x
x
x
x
x
x
x
x

x
x
x

x x
x x
x x
x
x x
x x
x x
x x
x x
x x
X x
x x
x x
x x
x x

X

x
x x
x x
x x

x

x

x
x
x
x
x
x

x
x
x

x
x
x

x

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

_ _.In.. _ _ _ _ _ _ ,-) - - _. - - - - Ifli- -



Game Snecies of Utah

_.- _... - _._-
(rn~- "ffi'- - - - - - _._­( I

REGION .
Southeastern Southern Central Northeastern Northern

-
Hooded Merganser
Lesser SCaup
Mallard
Mourning Dove
Old Squaw
Pintail
Red-breasted Merganser
Redhead
Ring-necked Duck
noss Goose
nuddy Duck
Sandhill Crane
Shoveler
Snow Goose
Sora Rail
Surf Seoter
Trumpeter Swan
Virginia Rail
WhistlingStotan
White-fronted Goose
White-winged Scoter
Wood Duck
SUbtotal

x
x
x
x

x
x
x
x
x

• x
x
x
x
x

x
x
x
x

J.
35

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x
x
x
x
x

....x
~o

x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x
x
x
x

....x
39

x
x
x
x

x
x
x
x

x
x
x
x
x

x
x
x

:..x
31

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

-X
~2

5 SMAl.L GAME-MAMMAL SPECIES
I

Abert Squirrel
Desert Cottontail
Mountain cottontail
Pigmy Cottontail
Snowshoe Hare
Subt.o t.al

I" 'I'

x
x
x

x x· x
x x x
x x

~ ~ X
It It 3

x
x
X
3
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Southeastern Southern Central NortheasternGalDe Soecies of Utah

12 SMALL GAME-UPLAND BIRD SPECIES

"'t

0\ ~ l'

VI

Blue Grouse
California Quail
Chukar
Gambels Quail
Hungarian Partridge
Merriam's Turkey I

Ring-necked Pheasant'
Ruffed Grouse
Sage Grouse : .
Sharp-tailed: Grouse I
White-tailed l Ptarmigan
White-tor1nged; Pheasant
Subtotal .

, \

.. ,
!",

x
x
x
x

x'..."
;, X

X

X

x
9

x
x
x
x

x
x
x
x

.x
9

x
x
x

x

x
x
x

7

x
x
x

x
x
x

x

7

x
x
x

x

x
x
x
x
x

9

"

1.'

, :

~."
f,_ :'

'·1

~.;

! ~ •. ' ,.
l i ..

100 Total' Game Speci~s in Utflh 78 83 81 73 86
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"

.,
,

~;,t·, i,;
ji ,;.~: ;;';,:

, ..~ '" F;·: }.'.
:~ ,l "f

, r:· , :(/
!~

~"J '1""

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



Table 2. Classification of the ~66 spec1esof vertebrate ""ildlife that
inhabit six biogeographic areas ""ithin Southeastern Utah.

FISH

Protected-Threatened
Protected-Endangered
Protected-Nongame
Protected-Game

AMPHIBIANS

Protected-Nongame
Unprotected...Nongame

REPTILES

Unprotected-Nongame

BIRDS

Protected-Extirpated
Protected-Threatened
Protected-Endangered
Protected-Nongame
Protected-Game
Unprotected-Nongame.

MAMMALS

Protected-Threatened
Protected-Endangered
Protected-Extirpated
Protected-Game
Unprotected-Extirpated
Unprotected-Nongame

Total Protected Species

A B

14 20

(0) (1)
(0) (3)

(10) ( 11)
(ll ) (5 )

6 5

(1) (1)
(5) (4)

18 14

(18) (14)

242 244

(1) (1)
(0 ) (0)
(2) (2)

(199) (202)
(39) (38)
(1) (1)

811 80

(0 ) (0)
(1) (1)
(2) (2)

(18 ). (19)
(0). .... (0)

(63) '(58)

.. -..-
277· :. ··286

~

Biogeographic Areas 1

C D E F

15 15 211 31

(1) (1) (1) (1)
(2) (1) (1) (2)
(9) (10) ( 12) (6)
(3) (3) (10 ) (12 )

6 7 7 10

(1) (1) (1) (2)
(5) (6) (6 ) (8)

15 14 21 28

( 15) ( 1!1 ) (21) (28)

242 235 251 262

(1) (1) (1) (1)
(0) (0 ) (0 ) (0 )
(2) (2) (2) (2)

(202) (193)- (2dS) (217)
(36) (38) (39) (41)
(1) (1) (1) (1)

80 65 66 go

(0) (0 ). (0 ) (0 )
(1) (1) (0) (1)
(2) (0) (2) (2)

(19) (12) (16 ) (19 )
(0) . . (0) (0) (0)

(58) (52) (53) (62)

279 . 263 293 317

TOTAL: 364 363 358.

.. , .....""' .....

336 369

1 Biogeographic areas of southeastern Utah'.
A- Wasatch Plateau east of Skyline Drive
B- West Tavaputs Plateau
C- East Tavaputs Plateau
D- San Rafael Swell and Desert
E- Henry Mountain.s and Burr Desert
F-Mountains and Deserts south or 1-70 in Grand and San Juan counties



VERTEBRATE SPECIES OF WILDLIF:E 'HAVING HIGH INTEREST TO THE
STATE, OF. UTAH. ~ ,,~......-~- ":'-.:- .

: .~ .~
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.. :... " ;-1

Class of Animal Number of s ecies

St~tewidel SER 2 Valley Camp of Utah

2

"tI
~ .

-;, { ...-,

.-.; ..

-. '-.~ ~.=~

: •.".- ,>

-.' ......, ~: " ...:

1

4

·95

. ".~

10

Birds
.~,-

Fish

Reptiles

Amphbians

Mammals
.'

61:.
:.. .'--

13
........
~ -! I

TOTAL 161-" 51
.vt:

- .
..... , t
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