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Project Background: Lemhi County is home to 9,064 miles of streams and rivers.  They are 
considered critical habitat for Chinook salmon and steelhead.  It has become common practice to 
fence livestock out of riparian areas to protect the area from the impact of grazing.  There are 30 
miles of riparian exclosures from projects completed by Upper Salmon Basin Watershed Program 
within the Lemhi watershed.  This does not include exclosure projects from Idaho Department of 
Fish and Game, United States Forest Service or Bureau of Land Management.  Some of the 
exclosures have been in for over 15 years.  Little or no measurable monitoring has occurred on 
many of the exclosures.  The question has been asked repeatedly by agencies and ranchers if the 
exclosures are meeting the goal of improved vegetation.  This study was designed to answer this 
question. 
 
Protocol:  Vegetation sampling occurred in Lemhi County riparian pastures and exclosures during 
the summer of 2011. Sites were divided into exclosure age classes based on the amount of time 
since grazing had occurred: 0-4 years (“young”), 6-12 years (“medium”), and 15+ years (“old”). 
Riparian pastures were included in the young category because little change in vegetation is likely 
to be seen in less than five years. Nineteen sites—ten young, four medium, and five old—were 
identified on ten waterways in the Lemhi River, Pahsimeroi River, and Carmen Creek watersheds. 
Three sites, all in the young category, were later rejected due to differences in site potential. 
 
Each selected exclosure or riparian pasture contained 7 transects extending between the channel 
and the exclosure fence, perpendicular to the channel as in the cross-section composition riparian 
monitoring method (Winward 2000). Transect starting points were randomly established using the 
roll of one die; the given value was multiplied by ten to find the distance, in paces, from the 
specified end of the exclosure to the first starting point. This point was located 1 m from the green 
line. Coordinates were recorded and the point marked on a GPS unit for later transfer to a GIS map 
layer. A transect was established between the waterway and exclosure fence, extending from the 
selected point in a line perpendicular to the channel (Figure 3). Each successive transect was placed 
at a distance of 40 paces along the green line. This was adjusted to 30 paces in small exclosures to 
ensure enough transects on a site. A total of seven transects (at a maximum of 15-m long) were 
established per exclosure or pasture, varying with exclosure size and accessibility. Where the 
transect location was too brushy to place a full transect, a short transect or an ocular estimate was 
taken. Where the transect location transitioned too rapidly into uplands or an area outside the 
exclosure, the transect was shortened or omitted. 
 
A photo point was established for each transect. A photo of the transect area was taken from the 
starting point, with a photo board centered in the photo at 2 m from and the same height as the 
camera. 
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A densiometer reading was also taken at each transect, 1 m from the green line, to determine 
overhead canopy cover. A convex densiometer was held level 1 m above the ground and the 
proportion of sky lacking overhead cover determined in all four cardinal directions. These values 
were later converted to percentages and averaged for each transect to give an estimate of 
overhead cover. 
 
Along the described transect, a 50x50-cm quadrat was placed at 2 m from the transect origin and 
each successive 2 m. A minimum of 5 quadrats per transect were possible as fences were built to 
maintain a minimum of 10.7 m (35 ft.) between the fence and the stream. However, in many cases, 
5 quadrats could not be placed due to stream wandering or a rapid transition into an upland 
community. In each plot, percent cover for each species was recorded using modified Daubenmire 
cover classes:  
 
Results:  Overhead/canopy cover, woody species density, woody species cover, woody debris cover, 
litter cover, bare soil cover, noxious and common weedy species cover, total herbaceous cover, and 
shrub diversity were compared among young, medium, and old age classes. No differences in any of 
these variables were seen over time of exclusion. 
 
Correlation between overhead cover and a number of other variables, none of them correlated 
with exclosure age, suggests that factors such as woody species dominance may play a greater role 
in determining vegetation composition than grazing in woodland riparian systems. Overhead cover, 
for example, influences availability of light to the understory; once a dense woodland community is 
established, shade-tolerant species are favored. 
 
A significant inverse correlation observed was that between shrub density and noxious weed cover. 
The noxious weeds present in these communities—primarily Canada thistle (Cirsium arvense), 
spotted knapweed (Centaurea stoebe), and houndstongue (Cynoglossum officinale)—are 
disturbance-tolerant species that do not compete well with the taller and more competitive 
shrubby species found in woodland riparian communities, regardless of presence or absence of 
grazing. 
 
Data did not verify the increase in litter and weed cover rangeland managers had identified when 
grazing is removed from riparian systems. We did observe increased litter levels in ungrazed open 
meadow systems but did not have sufficient data for a comparison of cover in these systems over 
time. Although no difference was seen in noxious or noxious and common weed cover among age 
classes, a higher level of noxious and common weed cover was observed in the medium-aged 
exclosures, perhaps indicating the usefulness of grazing or woody species dominance as weed 
control mechanisms. Further study in more open-meadow systems would be useful, as effects of 
disturbance in these systems may vary greatly from the effects observed in woody systems. 
 
The use of livestock grazing exclosures to allow overutilized riparian systems to benefit by resting 
for a few years is well-documented, but our research indicates that, at least in woody systems, the 
same results may be achieved by managed grazing as by livestock exclusion. Use of one tool over 
the other should be determined based on management objectives. We observed wild variability in 
the health of riparian exclosures and recognize that the health of a system in a long-term exclosure 
is influenced by its health at the time of exclusion.  


