


There were no differences in 12 soil nutrients or in
runcff or sediment vield (as determined by a rainfall
simulator), between grazed and ungrazed areas. How-
ever, there were higher surface bulk densities and
lower soil infitration rates in grazed areas. Several
grasses that can increase when grazed, including
junegrass. bluegrasses, and thickspiked wheatgrass.
were more abundant in grazed areas. However, annual
production of grazing-sensitive grasses — bluebunch
wheatgrass and Idaho fescue —were notinfluenced by
grazing, as were 19 other grasses, 87 forbs, and 22
shrub species found on the study sites. Root biomass
and total plant cover were uninfluenced by grazing,
although there was less dead litter and more bare
ground on grazed sites.

The studies indicate only subtle differences
between grazed sites on winter ranges and sites pro-
tected within exclosures for 27-31 years. None of the
differences suggest departures from natural cand-
tions. The park recognizes that total protection from
grazing as in exclosures does not represent natural
conditions. The 27-31 year old exclosures only serve to
emphasize how lite elk grazing affected the drier,
winter range sites. This evidence further supports D.
Houston's contention {1982) that precipitation patterns
influenced the grassiands more than elk grazing. From
1958 to 1981, tolal piant cover more than doubled on
grazed and ungrazed study sites apparently due to a
pattern of wetter summers, at the same time elk num-
bers more than quadrupled following termination of the
artificial reguctions.

Few conclusions may be made about the effects of
elk and bison grazing upon the summer range.
because most of those studies are still in progress.
Perhaps a greater influence from grazing summer
range may be documented because ungulates graze
the plants on summer range while they are growing. in
contrast 1o grazing cured. dormant forages on winter
range afler these pfants have transported their
nutrients to their root systems in the fall. The frozen
ground and protective snow cover further minimize
grazing effects on winter range plants. One study, how-
ever, suggests that summer range grassland standing
crops. as determined from LANDSAT imagery, are sig-
nificantly correlated to optima! winter snowpack and
not to efk numbers. Summer range grassiand produc-
tion. however, was directly correlated fo elk calf crops.

Another study has found fewer plant species inside
exciosures on summer ranges. Short-statured plants
were less abundant inside exclosures. probably
because grazing did not trim taller plants. Research on
wilows and aspen has just been initiated, and wil
include studies of grazing intensities. annual produc-
tion, and the effects of drought and fire upon ungulate
preferences of plants and the production of plant sec-
ondary defense compounds.

The severe drougnt and the fires of 1988 may help to
answer several questions about the northern range. A
large number of wilow and aspen stands burned in
1988, for the first time this century. The opportunity has
been presented to document fire responses of these
species. Park biologists are predicting enhanced
growth, new seedling establishment, and greater
abundance of willow and aspen. Although palatability
may also be enhanced by the burning, many aspen
and willow stands may escape to above the height of
ungulate browsing after the fires.

As a combined result of the drougnt. burning of
winter ranges, and a severe winter in 1988-89, mule
deer numbers declined 19 percent, pronghorns 27 per-
cent. and elk 38-43 percent (cf which 14-15 percent
was harvest and 24-27 percent was winterkill.. The



cpportunity now exists to document the ungulate
recovery from the winterkill and response to large
scale bumns of both winter and summer ranges. Cur-
rently. one group of biclogists is predicting fire-related
enhancement of elk carrying capacity due to greater
nutrient content and greater forage production in
burned areas. Another group of scientists is predicting
only moderately enhanced carrying capacity and only
minar or no increase in elk numbers as a result of the
fires. This group maintains that fire-related enhance-
ment of forage quality is often minor {only a few per-
centage peintsy and the effects may be short-lived,
lasting perhaps only 1-3 years, Additionally. elk are so
efficient at selecting a consistently high leve! of
nutritious forages. especially on summer ranges. that
even though fires enhance forages. the net benefit to
elk is relatively minor. The fires of 1988 have provided a
unique apportunity to investigate these conflicting
hypotheses on a large scale.

Abstracts from the First and Second Annual Meet-
ings of .Research and Monitoring on Yellowstone's
Northern Range (January 28-29. 1988 and March
22-23. 1989) are available from J. Varley. Chief of
Research, Box 168, Yellowstone NF, WY 82180. Alsc
available from the same address is a Summary of
Significant Findings dated July 15, 1389, and copies of
finat reports on the winter range exclosure studies (soil,
grasslands) and the pond sediment studies.
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