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EVALUATION OF WILDLIFE RESPONSE TO A RETAINED
MINE HIGHWALL IN SOUTH CENTRAL WYOMING
John

Ward and
1

P.

Stanley H. Anderson

1

—

Abstract.
From 1984 through 1985 a study was made of the influence of a retained mine highwall on a wildlife
community in south central Wyoming. Vegetation species richness and diversity were greater near the highwall
compared with two adjacent sites 150 m in front of and behind the highwall. However, vegetation abundance (cover)
was greater on the two adjacent sites. Small mammal abundance, richness, and diversity were greater on the highwall
than on the two adjacent sites. Male bird abundance, richness, and diversity were greatest in front of the highwall
+ 50 m to +350 m) compared with the highwall and the area behind the highwall.
(

Current reclamation law mandates that operators reestablish the approximate original

contour of mined lands (Surface Mining Control and Reclamation Act [SMCRA] 1977).
Unless otherwise approved, operators are legally bound to regrade rills and gullies over
15.25 cm deep, fill surface depressions, and
spread topsoil evenly on all affected lands.

These practices

result in a

and food. Therefore, some

recommend regrading

biologists

now

affected areas into mi-

hills

barriers,

ternative

is

the permanent retention of a final
As mentioned above,

highwall.
SMCRA
presently requires highwalls to be backfilled

and leveled. In certain instances, raptors (especially Golden Eagles [Aquila chrysaetos]
and Redtailed Hawks [Buteo jamaicensis])
have constructed nests on highwalls before
reclamation was initiated (Fala et al. 19S2).

may indicate that highwalls could improve wildlife habitation of an otherwise flat,

This

homogeneous

surface.

Considering

Study Area

The highwall variance is located in south
Wyoming, 40 km east of Rawlins,
Wyoming, and 16 km west of Hanna,
Wyoming. This area, referred to as the Hanna

central

basin, ranges in elevation from approximately

1,900 to 2,400 m. Vegetation

(OSM) approved

(13

May

1983) a variance request by Arch Mineral Cor-

poration to leave a highwall segment on reclaimed surfaces near Hanna, Wyoming. This
Wyoming Cooperative

high, semiarid plains

is

typical of the

where sagebrush

(Arte-

misia spp.) and grassland communities dominate.

Greasewood (Sarcobatus

spp.) prevails

within ephemeral drainages (Fala et

al.

1985).

Grassland vegetation in the area includes
Artemisia spp., Chrysothamnus spp., Koele-

Agropyron spp., Stipa spp., and
Carex spp. Sagebrush communities are composed of Artemisia spp., Chrysothamnus spp.,
Atriplex spp., Sarcobatus spp., Agropyron
spp., Poa spp., Sitanion spp., Carex spp.,
Hordeum spp., Elymus spp., Juncus spp.,
Oryzopsis spp. and Bromus spp. Topography
is gentle with dissecting drainage patterns and
numerous rock outcrops. Winds are predomiria spp.,

,

this potential, the U.S. Office

of Surface Mining

Fish Department and had the con-

The objective of the variance was to develop a study comparing wildlife use of the
highwall with that of conventional reclamation from 1983 through 1985.

and undulations

sufficient to provide
escape corridors, and increased habitat diversity. One reclamation al-

nor

visual

Game and

currence of both agencies.

moderated topog-

raphy with only the macrocontours restored
(Tessman, Wyoming Game and Fish Department, personal communication). However,
wildlife biologists recognize that such conditions may be insufficient to fulfill certain
wildlife requirements including cover, shelter,

proposal was closely coordinated with the
U.S. Fish and Wildlife Service and Wyoming

nantly west to southwest. Occasional upslope
winds from the south or east occur during
winter.

Fish and Wildlife Research Unit, Box 3166. University of Wyoming, Laramie,

449

Wyoming 82071 USA.
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Highwall History

The area in which the highwall now exists
first mined from December 1977 to January 1978. The original highwall was approxiwas

m high and 1,000 m long. Reclamabegan in June 1981, and the area was
backfilled and regraded by June 1982. Because the highwall variance had not been approved by Wyoming's Department of Environmental Quality (DEQ) or the OSM, no
topsoil was applied. On 4 March 1983 the
DEQ officially approved the highwall variance, and on 13 May 1983 the OSM concurred. Topsoil was applied in June 1983.
Disking, mulching, and seeding were completed the last week of October 1983.
mately 30
tion

The
10

resulting highwall

is

approximately

m tall at the highest point and 425 m long.

The general aspect
Parent material
ural

cliffs

is

are 2.7

is

196 degrees (south).
The nearest nat-

sandstone.

km

east

and 4.2

km

north.

The area in front of the highwall (south)
to
gently slopes at a rise of 10 degrees in 158

m

the top of a contoured ridge. Immediately to
the back side (north) of the highwall is a spoil
high with a 25long and 9
bank 100

m

m

degree embankment. North of the spoil bank
is a contoured ridge that slopes at 6.5 degrees
and extends the entire highwall length. Fourteen rockpiles have been placed in the high-

Ten of these are located along the
base of the highwall. The remaining four rockpiles are dispersed on the upslope to the
south. The farthest rockpile is 122 m south.
The nearest undisturbed, contiguous sagesouthwest of
brush-grassland habitat is 75
the highwall. Small patches of undisturbed
vegetation occur in the rimrock 100 m north of
the highwall. General drainage flows to the
base of the highwall then westward.
The area south of the highwall was seeded
in October 1983, and the area to the north was
seeded in 1982. Seed was applied using both
broadcast and drill methods. Seed that was
drilled south of the highwall included (in kg/
ha) western wheatgrass (Agropyron smithii)
thickspike wheatgrass (Agropyron
(3.93),
dasystachyum) (3.93), slender wheatgrass
(Agropyron trachycaulum) (2.24), bluebunch
wheatgrass (Agropyron spicatum) (3.37),
Indian ricegrass (Oryzopsis hymenoides)
(1.12), and basin wild-rye (Elyrmis spp.)
(1.68). Seed that was broadcast included winterfat (Ceratoides lanta) (0.56), rubber rabbit-

wall area.

m
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brush (Chrysothamnus spp.) (0.28), and big
sagebrush (Artemisia tridentata) (0.28). The
area to the north was seeded with the same
mixtures except that intermediate wheatgrass
(Agropyron spp.) was substituted for blue-

bunch wheatgrass.
The area south of the highwall has also had
some supplemental seeding. Twenty-three
kilograms of sagebrush seed was hand-broadcast along the base and north-facing slope of
the highwall. Also, 11 kg each of rabbitbrush
and winterfat was broadcast in front of the

highwall area.

Methods
Small mammals were trapped 31 July2 August 1984 and 28-30 July 1985. The sample design included three pairs of transects,
each 210 m long. One pair (nos. 1 and 2) was
150 m in front of the highwall, another pair
(nos. 5 and 6) was 150 m behind the highwall,
and the third pair (nos. 3 and 4) was directly on
the highwall. The pair on the highwall included one transect (no. 3) at the base and
another (no. 4) at the top. When highwall
ledges were present, traps of transect 3 were
placed on the lower half of the highwall face.
Similarly, traps of transect 4 were placed on
the upper half of the highwall face. Eight trap
at 30-m intervals. Each
two aluminum box traps
(23 x 9 x 8 cm) and two wire mesh traps (48 x
15 X 15 cm). One of each trap type was baited
with sunflower seeds and the other with rolled
oats. Traps were left open, baited for three
consecutive nights, and checked twice daily
once in the morning (after sunrise) and once in

stations

were located

trap station included

the evening. Each small

mammal

captured

was identified by species, age, and sex; it was
then uniquely fur clipped and released. Small
mammal abundance (number of newly captured small mammals), species richness (number of species), and species diversity [Shannon- Weiner function (Krebs 1978:455)] were
determined for each transect pair.
Birds were sampled from the last week of
May through 16 June each summer. One
week prior to the sampling period, six 400-m
transects were staked out on the study area.
Three transects were located in front of the
highwall and three behind it at distances of 50
m, 150 m, and 250 m. Wooden stakes were
spaced at 100-m intervals along each transect,
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creating a 400 x 500-m grid. Bird transects
were walked once a week for three consecutive weeks in the morning before 1000 hours.
Locations of male birds (singing or calling)
were plotted on a mylar sheet overlaid upon a
schematic drawing of the area. The use of

singing or calling males to estimate bird numbers is suited to territorial, noncolonial species (Bull 1981). This index has been used to
make comparisons of bird use between areas
or between years on the same area. After the
field season each mylar sheet was overlaid
with a scaled grid (700 X 500 m). All sightings
were plotted on the grid, estimated to the
nearest meter. Each bird was assigned to one
of five quadrats. Quadrats 2 and 6 extended
150 m to 250 m in front of and behind the
highwall face, respectively; quadrats 3 and 5

m to 150 m in front of and behind the
highwall face, respectively; and quadrat 4 ex-

were 50

tended from 50

m

m

in front of to 50
behind
the highwall face. Male bird abundance (total
number of male birds counted), species rich-

ness (number of species), and species diversity [ Shannon- Weiner function (Krebs 1978:

were determined for each quadrat.
Vegetation was sampled at each small mam2
mal trapping station. A 1-m sampling frame
partitioned by 25 evenly spaced points was
randomly placed. The substrate directly under each of the 25 points was recorded. Soil
was recorded as bare ground and vegetation
was recorded by species. Vegetation abundance (number of plants counted) was tallied
within each transect. Percentages of grasses,
forbs, shrubs, and bare ground were calculated within each transect. Vegetation abundance, species richness (number of plant spe455)]

and species diversity [Shannon-Weiner
function (Krebs 1978:455)] were determined
for each transect pair.
cies),

Results
Small mammal abundance and diversity
were greatest on transect pair 3 and 4 compared with transect pairs 1 and 2, and 5 and 6
(Table 1). However, species richness was similar on all three transect pairs in 1984 and only
slightly higher on transect pair 3 and 4 in
1985. Deer mice (Peromyscus maniculatus)
were twice as abundant on transect pair 3 and
4 compared with transect pair 1 and 2, and 1.5
times more abundant compared with transect

Table

1.

Average small

19S4 and 1985.

mammal

451
characteristics from

452

July 1989
Table

6.
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Vegetation composition of the highwall area in 1984 and 1985.
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