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AVIAN USE OF SCORIA ROCK OUTCROPS

Mark A. Rumble'

Abstract.—Avian use of scoria outcrop habitats was compared to use of sagebrush (Artemisia spp.Vgrassland

habitats. Outcrop habitats exhibited higher species richness, total population density, density of lark sparrows
(Chondestres grarnmacus), and density of rock wrens (Salpinctes obsoletus). Western meadowlarks {Sttirnella ne-

glecta) and vesper sparrows (Pooecetes gramineiis) were more abundant in sagebrush/grassland habitats than in scoria

outcrops. Habitat relationship models indicated that the unique plant community and structural diversity provided by
the scoria outcrops were correlated with increased avian use.

Because of requirements that areas surface-

mined for coal and other minerals be re-

claimed to the original productivity found

prior to mining (e.g., Surface Mining Control

and Reclamation Act 1977, numerous state

laws), regulatory agencies and mining compa-
nies have sought a variety of habitat improve-

ment techniques for reclaiming surface-

mined lands for wildlife. Recently, attention

has focused on the use of rocks, rock piles, and
rock outcrops to enhance wildlife habitats, but

little is known about the effectiveness of these

or many other mitigation practices on mined
lands (Evans 1982).

Scoria (fused porcellanite) outcrops occur in

native sagebrush/grassland habitats through-

out the Powder River Basin in northeastern

Wyoming and southeastern Montana. These
outcrops resulted from erosion of soil that cov-

ered burned-out coal seams near the surface.

Several relatively mesic tree and shrub spe-

cies are associated with these outcrops. These
include ponderosa pine {Pinus ponderosa ),

juniper (Jiitiipenis spp.), skunkbush sumac
{Rhus trilobata), currant (Ribes spp.), and
chokecherry {Prunus virginiana).

Increased patchiness of vegetation in shrub

communities has been shown to be associated

with increased numbers ofavian species (Roth

1976). Rotenberry and Wiens (1980a) re-

ported that avian abundance and species di-

versity in shrubsteppe communities were as-

sociated with habitat heterogeneity. Maser,

Geist et al. (1979) and Maser, Thomas et al.

(1979) noted the importance of rocks, cliffs,

talus, outcrop, and man-made rock piles as

wildlife habitat. Wiens and Rotenberry (1981)

also noted a unique avifauna associated with

rocky outcrops. Otherwise, little information

can be found to quantify the importance of

outcrop habitats to avian species.

The objectives of this study were (1) to esti-

mate the densities of avifauna associated with

scoria outcrop habitats and compare them
with densities in the sagebrush/grassland

habitats, and (2) to evaluate the habitat associ-

ations of the avifauna that use these habitats.

Study Area and Methods

This study was conducted approximately 10

km north of Decker, Montana, on land under
lease by the Decker Coal Company. The veg-

etation of the area is classified as eastern Mon-
tana ponderosa pine-savannah, which con-

sists of scattered stands of ponderosa pine

with broad expanses ofnorthern mixed prairie

(Payne 1973). Scoria outcrops were locally

abundant and supported a unique plant com-
munitv of relativelv more mesic shrub species

(Biggins et al. 1985).

Thirty-eight study sites, 19 in scoria out-

crop habitats and 19 in sagebrush/grassland

habitats, were located and permanently

marked. Outcrop study plots were selected to

represent the full range of available outcrop

habitats (few to many and small to large out-

crops). Sagebrush/grassland habitats were se-

lected for similarity of vegetation to the scoria

outcrop plots, ignoring the direct influences

of the outcrops on vegetation. Vegetation

on the sagebrush/grassland plots generally
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Table 1. Average (± se) densities (birds per ha) and species richness of birds occupying scoria rock outcrop and

sagebrush/grassland habitats.
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Table 2. Habitat variables associated with avian use of rock outcrop and sagebrush/grassland habitats near Decker,
Montana."

Species Independent

variables

Standardized

coefficient

Percent variation

explained

Correlation

coefficient

Rock wren
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.05) to the reduction in the sums of squares

(17%) of Brewer's sparrow densities on the

study plots.

Three variables, average height of out-

crops, percent total herbaceous cover (P <
.05), and volume of outcrops taller than 1.0 m
(P < .10), were entered into the model for

total avian density on study plots. Average

height of the outcrops was positively associ-

ated with total avian density and was entered

first in the model, accounting for 58% of the

variation in bird abundance. Total herbaceous

cover, which was negatively associated with

total avian density, was entered next; volume
of outcrops taller than 1.0 m, which was posi-

tively associated with total density, was en-

tered last. Each of these latter two variables

added an additional 3% to the total variation

accounted for by the model.

Volume of outcrops taller than 1.0 m and

percent cover of needle and thread explained

45% of the variation (P < .05) in species rich-

ness. Volume of the outcrops taller than 1.0 m
was positively associated with species rich-

ness, while percent cover of needle-and-

thread grass was negatively associated with

species richness. No significant habitat rela-

tionships were found for western mead-
owlarks or vesper sparrows.

Discussion

Scoria rock outcrops provide a unique habi-

tat in this shrubsteppe region. Shrub species

such as skunkbush sumac, chokecherry, cur-

rant, and juniper are not found except in asso-

ciation with the scoria outcrops in this ecosys-

tem. The occurrence of these shrub species

was probably related to shading, protection

from wind, snow drift accumulation, and

mulch effects ofthe rocks (Biggins et al. 1985).

Rock wrens, as expected, were confined to

some of the scoria outcrop habitats. Some out-

crop study plots did not support rock wrens,

presumably because of limited foraging areas

or lack of crevices for nesting. Rock wrens

selected the habitats with larger outcrops.

Study plots with rock wrens had an average of

9.3 outcrops per ha that were taller than 1.0 m
and an average height of 0.8 m. These aver-

ages can be somewhat misleading in that plots

with rock wrens generally had several out-

crops 2.0 m or greater in height with numer-
ous smaller, sometimes single, rocks. Classifi-

cation of rock wren habitats, based on these

criteria, suggests that all suitable habitats for

rock wrens were not filled. Wiens and Roten-

berry (1981) reported high variation in local

avian population densities which may have

indicated "unfilled ' habitats. Both of the "un-

filled habitats in the present study were rela-

tively smaller and isolated from contiguous

outcrop areas and thus may not have been
large enough to meet the habitat require-

ments of wrens. Alternatively, other parame-

ters not measured in this study may have lim-

ited rock wren distributions (i.e., the

remaining 28% of variance not accounted for

by the discriminant analysis). Renaud (1979)

reported rock wrens in most eroded bedrock

outcrops in Saskatchewan.

Average height of outcrops and percent

cover of cactus were probably not the habitat

features to which lark sparrows were respond-

ing. Skunkbush sumac was closely associated

with average height of outcrops (r = .75). In

general, larger outcrops had larger sumac and

other shrubs associated with them, and lark

sparrows used these shrubs for perching,

singing, and nesting. Skunkbush sumac was

the most common shrub in the outcrop habi-

tats, and lark sparrows showed a high positive

association with sumac density (r = .70). Lark

sparrows also used areas occupied by tall,

dense sagebrush within the study area, proba-

bly because of the increased structural habitat

diversity. Wiens and Rotenberry (1981) re-

ported that lark sparrows were correlated

with shrub cover, horizontal heterogeneity,

and sagebrush coverage. Percent cover of cac-

tus was greater on grassland plots and was

closely associated with several variables in-

dicative of homogeneous single-layered

stands. It is doubtful that lark sparrows

avoided cactus, but rather they avoided habi-

tats of which it was indicative. Lark sparrows

occurred on 29 of the 38 study plots, and

regression analysis ofonly these plots resulted

in the same variables, order of entry, and

nearly the same standardized coefficients.

This would suggest that although the inter-

pretation of the regression model may be

somewhat confounded, the same two vari-

ables were describing the observed use of

habitats by lark sparrows.

Brewer's sparrows were associated with

dense areas of sagebrush within the study area

and are considered sagebrush obligates
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(Braun et al. 1976, Castrale 1982). Brewer's

sparrows nest off the ground under the dense

canopy of sagebrush (Best 1972), and in this

study dense stands of sagebrush larger than

0.5 ha usually contained at least one singing

male. Other shrub species such as Crateagus

spp.. Primus spp., Amelanchier spp., Cean-

othus velutinus, and Arctostophylos patula

(Johnsguard and Rickard 1957, Beaver 1976)

can provide the necessary habitat require-

ments for Brewer's sparrows, thus demon-
strating the importance of plant physiognomy
rather than plant species to birds when com-

pared across regions or habitat types. Best

(1972) reported Brewer's sparrows nesting in

dead sagebrush, substituting densely

branched plants for the cover normally pro-

vided by live foliage. Skunkbush sumac could

presumably provide nesting cover at least

comparable to sagebrush killed with herbi-

cide. However, Brewer's sparrows were rare

in the outcrop habitats, possibly because spac-

ing between sumac plants was too great. A
similar segregation of habitat selection was

noted by Wiens and Rotenberry (1981) for

Brewer's sparrows.

Total avian density and species richness on

study plots were both best modeled by posi-

tive associations with attributes of the out-

crops and negative associations with habitat

features characteristic of the sagebrush/grass-

land habitats on the study area. It was not

possible to separate the effects of the shrubs

and rocks in this study since the former were
dependent, at least for establishment, on the

latter (Biggins et al. 1985). Average height of

the outcrops and volume of outcrops taller

than 1.0 m were both positively correlated

with abundance ofsumac and currant (r > .70)

on study plots. Taller and larger outcrops

provide more protection from wind, greater

snow accumulation on the lee side, greater

surface area for runoffof rain, and a large mass

to ameliorate the fluctuations in soil tempera-

ture. Total herbaceous cover and percent

cover of needle-and-thread grass were higher

on the sagebrush/grassland study plots and

were indicative of the homogeneous, single-

layered stands. Thus, the negative correlation

of these variables with total avian density and

species richness was probably indicative of

negative relationships between lack of struc-

tural diversity and use of habitats by these

bird species.

Most small birds apparently distinguish

habitats on the basis of structural characteris-

tics (Cody 1985:7). Abundance of avian spe-

cies in shrubsteppe habitats has been shown
to be associated with increased vertical and
horizontal diversity of the habitat (Rotenberry

and Wiens 1980a). Even though the species

diversity in sagebrush/grassland habitats was

higher because of a more even distribution of

individuals, species richness was higher and
positively associated with the habitat pro-

vided by the scoria outcrops and the immedi-
ate plant community. Large differences in

habitat structure result in unequal species

abundance and possibly a decline in species

diversity (Rotenberry 1978). Riceetal. (1980),

Rotenberry and Wiens (1980b), and Wiens
and Rotenberry (1981) suggested that species

of vegetation were more important in deter-

mining use of areas by avian species within

habitat types. Within a habitat type, vegeta-

tive structural characteristics are usually pro-

vided by particular species. It was not possi-

ble to separate the effects of individual shrub

species from the added structural diversity in

this study. Shrub species associated with the

outcrop habitats are not typical shrubsteppe

species, and the surrounding sagebrush/

grassland study plots did not provide similar

structural diversity from which comparisons

could be made between structural diversity

and plant species. The results of this study

indicate that at least to some extent the

unique habitat provided by the scoria out-

crops and the associated plant species re-

sulted in increased species richness and total

avian densities, and a different avian commu-
nity during the breeding season compared
with adjacent habitats.

Management Recommendations

Reclamation specialists may enhance wild-

life habitats by placing suitable rocks on re-

claimed mined land. While these habitats will

be different from those originally on the site,

it does not seem unreasonable to take advan-

tage of opportunities to improve wildlife habi-

tats in view of historic losses in many areas.

Based on the results of this study, I recom-

mend the following where rock piles are se-

lected as a reclamation goal: (1) rock should be
placed in piles of varying sizes up to 2 m in

height; (2) rocks and rock piles should be
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grouped, as opposed to evenly scattered, over

large areas with approximately 9.0 rock piles

per ha taller than 1.0 m; (3) the minimum area

to include outcrop habitats should be about 1

ha; and (4) shrub species should be planted in

and around piles to encourage establishment

of unique plant communities (Biggins et al.

1985).
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