


Managers' Summary - Ecological Studies of the
Pryor Mountain Wild Horse Range, 1992-1997

Ecological Studies of the Pryor Mountain Wild Horse Range, 1992-1997 provides a synthesis of key
findings of landscape-scale, interdisciplinary studies of the effects of wild horses and native ungulates on a
rugged, mountain ecosystem. This is perhaps the most comprehensive study of a wild horse herd conducted.
This was a complex study and one involving a truly interagency approach. Six agencies either provided
input to research priority setting, funding, or both. The agencies included the Bureau of Land Management,
National Park Service, U.S. Geological Survey, Montana Department of Fish, Wildlife and Parks, Wyoming
Game and Fish Department, and U.S. Forest Service. The major research direction and effort came from the
U.S. Geological Survey and Natural Resources Ecology Lab, Colorado State University with Montana State
University and the University of Kentucky also participating. Ungulate monitoring was conducted by the
U.S. Geological Survey, Biological Resources Division, Bureau of Land Management, Billings Field Office
and the Montana Fish Wildlife and Parks, with funding by Bighorn Canyon National Recreation Area. Many
other individuals and groups were involved and deserve credit. The report printing was made possible with
funds from the Bureau of Land Management, Wild Horse and Burro Program, Washington Office. This
report was prepared by the Information Management Project, Midcontinent Ecological Science Center, U.S.
Geological Survey.
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A cooperative research effort conducted by the U.S. Geological Survey, Midcontinent Ecological Science
Center and the Natural Resources Ecology Lab of Colorado State University. Funding was provided by the
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This report is being produced solely for the immediate needs of managers. This report is preliminary and
has not been peer-reviewed nor reviewed for conformity with U.S. Geological Survey editorial standards,
except for two of the reports that have been published in peer-reviewed journals and are reprinted with
permission here. The remainder are currently in preparation for submission to peer review by journals. Field
research by the USGS continued in 1998 and 1999 with additional work planned through 2002. The
unpublished findings and conclusions reported here should be considered preliminary, subject to updating
and revision.
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14 VEGETATION DYNAMICS
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Fig. 8. Litter cover plotted for factors selected from
step-wise GLM analysis: East coordinate (A), growing
season precipitation (B), and winter horse population
(C).

Fig. 9. Absolute grass cover plotted for factors selected
from step-wise GLM analysis: Mean site precipitation
(A), growing season precipitation (B), and summer
horse population (C).
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Fig. 10. Relative grass cover plotted for factors selected from step-wise GLM analysis: East coordinate (A), north
coordinate (B), elevation (C), year (D), and soil (E). The x axes in A and Bare UTM coordinates. Means and
standard errors are shown in E.



16 VEGETATION DYNAMICS

increase up to 2,000 m and then a sharper increase
from 2,000 m to higher elevations (Fig. 11).
Exclosures did not significantly affect forb cover (P =
0.291; Fig.4h).

Relative Forb Cover

Although relative forb cover also tended to vary
with elevation, the effect of elevation on relative cover
of forbs was not quite significant (P = 0.098; Fig. 12a).
The main effect of north-south location had a signifi­
cant effect (P <0.001; Fig. 12b). However, the interac­
tion between north-south location and elevation was
significant (north x elevation: P <0.001), suggesting
that the effect of a similar shift north depended on
elevation and whether elevation changed with north­
south location (for example, moving north in the
Dryhead vs. moving north up Sykes Ridge). Exclosures
did not have a significant effect on relative forb cover
(P = 0.123; Fig. 4i).

Biomass Difference

Although the difference in biomass inside and
outside exclosures was not constant over time or space
(Figs. 13 and 14), the only factor selected in the step­
wise analysis was soil type (P = 0.007; Fig. 15).
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Fig. 12. Relative forb cover plotted for factors selected
from step-wise GLM analysis: Elevation (A) and north
coordinate (B).
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Percent Biomass Difference

The percent difference in biomass inside and
outside exclosures also varied temporally and spatially
(Fig. 16), and was significantly affected by five factors.
Percent difference in biomass depended on soil type
(P=O.OOl; Fig. 17a), elevation (P = 0.003; Fig. 17b),
and year (P = 0.043; Fig. 18a). The percent difference
decreased from west to east (east: P = 0.020; Fig. 18b),
but this east-west trend varied between years (east x
year: P = 0.003; Fig. 18c).

Principal Components Analyses

Fig. 11. Absolute forb cover plotted for factor selected
from step-wise GLM analysis: East coordinate.

peA was performed on data from each site for all
years in which all vegetation variables were measured.
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Discussion

ofoverall vegetation differences between plot types
(exclosed vs. control) and across years, but does not
produce significance tests.

We provide PCA graphical output from each site
separately and discuss overall trends in the Discussion.
The axes in each PCA plot (Fig. 19) are composites of
the nine vegetation variables, and are statistically
derived to best separate the sample points. For a
detailed description of each plot's axes, review the
eigenvalues and loadings presented in Appendix B. In
general, vegetation variables which load highly on an
axis help separate points along that axis; for variables
that have low loadings on an axis, differences in that
variable between samples have a small effect on the
spread of points. While significance tests are not
provided in a PCA, the value of the technique for these
data is in providing a way to compare the effects of
plot type vs. yearly trends on overall vegetation
characteristics, and to determine whether trends in
vegetation change across years are similar inside and
outside exclosures, or whether exclosures have larger
overall effects in certain years. In addition, it can
suggest whether vegetation inside and/or outside
exclosures is following a trend which may indicate
succesional changes over time.e
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Two studies conducted from 1992 to 1996 reported
a variety of vegetation responses to exclosures and
suggested that PMWHR vegetation responds to
interannual biotic and abiotic variation. A 3-year
intensive investigation (1992-1994) into vegetation
dynamics at five permanent exclosure sites
demonstrated significant vegetation changes between
years, but few consistent effects of exclosures across
years or sites (Peterson et at. 1997; Fahnestock 1998;
Peterson 1998). In general, their study focused on
detecting vegetation differences at smaller, site-specific
spatial scales and many of the statistical analyses
selected were chosen to pinpoint the effects of
herbivory. Data were analyzed by individual site or by
pooling data from sites located geographically close.
The second 3-year study (1994-1996) monitored
vegetation less intensively while attempting to expand
the spatial scale by sampling at 12 permanent
exclosure sites (Gerhardt and Detling 1998). Although
the analyses used in the second study addressed larger
areas of the PMWHR, they required that strict
statistical conclusions be limited to those areas actually
sampled.

720000715000710000

The time span was 4 years (1993-1996) for five sites
(Forest Service, Penns Cabin, Sykes Ridge, North
Horse, South Horse), 3 years for another five sites
(Subalpine, RAWS, Peninsula, Turkey Flats, North
Bay), and 2 years for two sites (Bat Cave and
Yellowhill). For each site, nine vegetation variables
were included in the PCA: herbaceous biomass, species
richness, total plant cover, absolute and relative grass
cover, absolute and relative forb cover, litter cover, bare
ground cover. The analyses allows visual comparisons
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Fig. 13. Map of exclosure sites in PMWHR with site
name indicated. Sites were GPS located and the x and
y axes represent UTM coordinates. Vegetation at five
sites (.) was measured for 5 years (1992-1996). At
the remaining seven sites (», vegetation was mea­
sured from 1994-1996.




