Study Documents Mountain Goat Impacts
at Olympic National Park

Approximately 12 mountain goats were
deliberately introduced to the Olympic Moun-
tains in the 1920s; the animals subsequently
spread throughout the Olympic Range. Olym-
pic National Park was created in 1938, Al-
though mountain goats are native to the
nearby Cascade Mountain Range, historical,
archaeological, and anthropological evidence
indicates they were absent historically from
the Olympic Peninsula. The estimated Pen-
insula-wide mountain goat population was
550 to 800 in 1980, 1,175 plus or minus 171
(standard error) in 1983, and 389 plus or
minus 106 (SE) in 1990. Several hundred
animals were removed from Olympic NP
between 1981 and 1989,

The mountain goat is a generalist herbi-
vore, strongly associated with cliffs and rock
outcrops (Chadwick 1983). Its food habits
vary considrably among populations because
of this association. Diets apparently are
dictated more by whatever plant species are
present than by a preference for any particu-
lar species or growth form.,

Seasonal Distribution

In the Olympics, mountain goats are sea-
sonally migratory and are distributed in
“nodes” or subpopulations. Subalpine and
alpine areas above 5,000 feet generally are
considered to be summer range, but even on
hot summer days animals sometimes are
found as low as 2,000 feet. Goats generally
winter on steep south and southeast facing
outcrops and cliffs below 5,000 feet, and may
be found down to 1,000 feet. Our studies
were conducted in mountain goat summer
range, which we defined as the region above
5,000 feet.

Previous studies of the interactions be-
tweenmountaingoats and their summerrange
in Olympic NP clearly demonstrated that
goats changed native ecosystems. Plantcom-
munity effects included reduced moss and
lichen cover, increased exposure of mineral
soil from wallowing and trampling, and rear-
rangetnent of plant species dominance rela-
tionships in favor of ruderal species (plants
found mainly in disturbed areas, so-called
disturbance-oriented species). In addition,
three Olympic Peninsula and one Olympic
Peninsula/Vancouver Island endemic plant
taxa were consumed by goats {these are “nar-
row" endemics—they are found on the Olym-
pic Peninsula or the Olympic Peninsula and
Vancouver Island, but nowhere else in the
world).

Even though the aforementioned studies
demonstrated that goats substantially altered
native plant communities, additional investi-
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gations were required to extend the evalua-
tion in space and time. Previous studies were
conducted chiefly in one area of the park over
a four-year period. Consequently, a series of
investigations was begun in 1981 to expand
our understanding of mountain goat/vegeta-
tion and soil interactions. Objectives wereto
describe plant communities and large herbi-
vore sign in mountain goat summer range
(5,000 i) and to test the following two gen-
eral mull hypotheses:

(1) Reducing mountain goat densities will
not result in changes to the relative abun-
dance of plant species (i.e. plant community
structure).

(2) Mountain goats pose no threat to the
long-term persistence of rare plants.

Methodology Employed

We employed a variety of independent
study methods from 1981-1992 to achieve
these objectives:

(1) Extensive surveys of vegetation and
herbivore use were conducted in high, medi-
um, and low goat density areas within ihe
107,490 acres of land free of glacial ice above
5,000 feet;

(2) Permanent plots were established in
three areas to quantify plant community re-
sponses to intentional reductions in goat den-
sity. (This is a unique aspect of our study —
goat density was reduced intentionally
through live capture concurrently with our
permanent plot studies in areas with vastly
different climates; thus we did not have to
rely on exclosures as a means of evaluating
the effects of herbivores);

(3) Potential effects of goats on the long-
term persistence of rare plants were assessed
using data on rare plant geography and abun-
dance;

(4) The demography and autecology of a
particularly rare endemic taxon (Olympic
Min. milkvetch—we estimate the total pop-
ulation as about 4,500 plants) was investigat-
ed; and

(5) A series of historical photographs was
used to examine qualitatively the vegetation
changes over a 70-year period, specifically
addressing the relationships among climate,
human use, natural disturbance, and moun-
tain goats.

In common with all other studies of ungu-
Iate grazing systems, our work demonstrated
that introduced mountain goats have indirect
and direct effects on the vegetation of the
Olympic Mountains. We have no reason to
believe that the overall biotic effects of goats
on Olympics vegetation differs appreciably

from mountain goat grazing systems where
the animals are native. Nonetheless, changes
in the park's vegetation due to goat activity
have been substantial, and the status of rare
plant populations in goat habitat is of con-
cem.

Plant Community Changes

Mountain goats modified the structure of
subalpine plant communities of the Olym-
pics. Following the reduction in goat density,
ruderal species such as yarrow decreased
while selected goat forage species such as
Idaho fescue increased at Klahhane Ridge
(estimated annual precipitation, 40-60™).
Yarrow cover exceeded that of fescue when
goat density was high; it was less than fescue
by the end of the study.

We believe mountain goats changed the
nature of the competitive relationship be-
tween these two species, particularly since a
laboratory study demonstrated that Idaho
fescue was the stronger competitor except
when clipped (del Moral 1985). Similar
changes in plant cover of these two species
were observed in comparative photographs
in exclosure studies (Pfitsch and Bliss 1985).

Modifications of plant communities also
occurred in another area of the park. Mount
Dana (estimated annual precipitation 200+
inches) plots exhibited statistically signifi-
cant changes in the plant cover of selected
and non-selected plant species, butnochange
in dominance, Percent cover of dominant,
strongly competitive species such as showy
sedge appeared not to respond to lower goat
density. This does not necessarily mean that
the sedge was unaffected by goats. This
highly productive species is consumed by
goats and may compensate for loss of grazed
plant tissues. Graminoid species are well-
known for compensatory response to graz-
ing.

Mountain goats also influenced the Olym-
pic ecosystems by wallowing and trampling.
Wallows disturb soils and create mineral
substrates for colonization by plants. Studies
of Klahhane Ridge goat wallows (and bison
wallows elsewhere) have shown that distur-
bance-oniented plant species dominate wal-
low edges and that this community differs
from surrounding vegetation.

Presence of Wallows

We did not examine vegetation surround-
ing goat wallows, but did document the pres-
ence of wallows, There are fewer in areas of
low goat density, but at least one wallow was
found in each of the 22 arcas examined across
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