METHODS

(

The 84,000 acres of the middle Gros Ventre drainage selected for this study con-
tained most of the aspen stands influenced by wintering elk (fig. 4). Within this area
100 sample plots were located by a method in which one plot occurred at random within .
each 33.3 acres of the 3,330 acres of aspen type delineated on the Forest Service 1956
Timber Type Map. Each plot was circular and 1/20 acre in size. Aspen ages were
estimated by increment cores extracted at the 10-inch height from two trees containing
wood sound enough for ring analysis and located nearest the plot centers. Ring counts
were made in the laboratory with the aid of the acid-phloroglucinol staining technique
of Patterson (1959). All aspen trees (individual stems taller than 10 feet) within
plots were tallied by 6-inch d.b.h. size classes and condition classes: i.e., live,
died in the current season, or died before the current season. Trees were assigned to
current year mortality if unweathered dead leaves still remained in the crown. Dead
trees that had fallen to the ground were not included in the sample unless they were
windfall of the current season.

Sampling began in August 1970 and was completed in September, before fall colora-

tion. This short time span insured a fairly comparable estimation of current mortality

on all plots. Special efforts were made to record indicators that might suggest the
cause of mortality in both classes of dead trees and the presence of injury or disease
on all trees. Aspen sprouts within the plots were tallied, their heights determined,
and any evidence of injury from browsing, insects, or diseases was recorded. The
presence and ground coverage pfovided by young conifers, conspicuous shrubs, grasses,
and forbs were also noted since understory vegetation can provide clues as to the
degree of inherent stand stability and disturbance.
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Figure 4.--Boundaries of the Gros Ventre study area,
County, Wyoming.

Teton National Forest, Teton






.“;,Figure 8.--Big game' scars
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on a 9-inch-diameter = °
aspen trunk. The fresh =~
toothmarks near the o
center and lower right

of this late-summer
photo are suspected to

have been made by a
moose.  The scar on the ™
upper left likely was™ =~
from elk chewing of the
previous winter and
that on the right from
elk a year earlier.
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Unfortunately, mortality tends to open the crown canopy which can initiate a chain
of events that result in rapid stand deterioration. Graham, Harrison, and Westell
(1963) noted that deterioration following the opening of aspen crown canopies can some-
times render '"...within a 5- or 10-year period a valuable stand...to a worthless
condition.'" Presumably, increased exposure to sunlight and associated sunscald that

results from opening the canopy increases the susceptibility of remaining trees to harm-
ful insects and diseases. This is an alarming hypothesis for the Gros Ventre elk winter

range where most stands of aspen are already.in at least the early stages of deteriora-
tion. It also seems reasonable to suspect, as Beetle (1968) suggested, that remaining
trees become more ''vulnerable to wind'' as stands are opened up through overstory
mortality.

It should not be overlooked that some mortality in a relatively dense aspen over-
story might improve wildlife habitat by increcasing forage production in the understory.
Concerning the Coconino National Forest, Reynolds (1969) reported that thinning aspen
from 229 sq.ft. basal area per acre to 42 sq.ft. per acre significantly increased the
production of forbs, perennial grasses, and aspcn sprouts. In the Gros Ventre, live
aspens averaged only about 138 sq.ft. per acre in the 1970 plots, but 16 percent of the

plots had less than half that amount. Natural mortality seldom resulted in fallen trces

in numbers sufficient to create barriers to animal movement such as Reynolds had noted
and it is assumcd that incrcased forage is readily available to big game.
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In most Gros Ventre plots there were numerous aspen sprouts (X = 653 per acre),
but far too few escaped browsing and pests for successful replacement of overstory
mortality. In fact, replacement was occurring on only three of the 100 sample plots.
Insects and diseases were injurious to sprouts in addition to the detrimental effect of
browsing by elk, moose,:deer, cattle, and rodents. The aspen leaf miner was prevalent
and Marssontna leaf blight and leaf hoppers were observed. On some of the wetter sites,
Pollaceia shoot blight was devastating. Sprouts that were stripped of leaves by moose

“late in the growing season were particularly sensitive to frost injury, which may par-

tially account for the severe impact of browsing.

A study of the associated vegetation in the aspen sample plots reinforces the
conclusion that much of the Gros Ventre aspen is changing. Of the 100-sample plots,-
only 13 plots showed a species composition that was essentially identical to the stable:
Populus tremuloides- Symphortcarpos oreophilus habitat type described by Reed (1971).
Nevertheless, there is some encouragement from these 13 plots because their 1970 mor-
tality rate was only about two-thirds of that in the remaining 87 plots. Also, these
plots contained a greater proportion of trees in the smallest size class, in which mor-
tality was only about one-third that of the remaining 87 plots. This -supports general
observations suggesting that some stands of aspen will persist much longer than others.
Forty-seven of the 100 plots had spruce or fir saplings in their understory; this, and
the abundance of plants such as buffaloberry (Shepherdia canadensis), indicate that
perhaps half of the aspen in the Gros Ventre occupy sites that are somewhat like the
Abies lasiocarpa-Pyrola secunda habitat type of Reed (1969). It could also be argued,
however, that the occurrence of plants such as pinegrass, balsamroot (Balsamorhiza
sagittata), and sagebrush (Artemisia tridentata), along with the presence of conifer
saplings in 73 plots, is indicative of a state of browsing disclimax (in the sense of
Beetle 1968) in otherwise stable aspen. In either case, it is evident that if the
current trends continue, perhaps one-half to three-fourths of the area now in aspen
will succeed to conifers. Some of the remaining will go to shrub, grass, and forb
communities, and at best, only a token amount will remain as a dominant aspen type.

The high rate of mortality in the aspen overstory on the Gros Ventre elk winter
range appears to be caused mostly by a mixture of pathogenic fungi and insects which
invade trees wounded by hig game. The situation is critical because the combination of
heavy browsing and pests prevents aspen sprouts from replacing dead trees. If current
trends continue, most of the aspen type will ultimately be eliminated from the Gros
Ventre winter range. Additional data about the potential for regenerating these aspen
stands are needed before an aggressive and intensive management. program can be initiated
to preserve both the aspen type and the big game herds. -
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