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ABSTRACT

A comparison was made between two woody riparian 

trend plots from one Bureau of Land Management (BLM) 

allotment grazed during the hot season and another BLM 

allotment grazed during the cool season. Statistic, 

field, and photographic studies showed that willow (Salix 

sp.) growth and reproduction was severely damaged by 

cattle grazing on the allotment used during the hot season. 

However, on the allotment grazed during the cool season 

there was a substantial increase in willow growth. Since 

cattle prefer the cooler and more nutritious riparian 

zones during tne warm summer months, the number of days 

cattle spent there increases substantially compared to 

the warmer adjacent uplands. To correct this situation, 

the length of stay on a pasture grazed during the hot 

season should be based on the percentage of pasture actually 

being utilized by cattle during that time period, and 

not on the pasture as a whole.
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INTRODUCTION

Riparian zones represent unique ecosystems associated 

with streams, drainages, or other wet areas where animal 

and plant communities are influenced directly by their 

close association with water. These areas are critical 

habitats in maintaining viable populations of fish, birds, 

and mammals. They provide forage and water for domestic 

animals, and they play an integral role in water quantity 

and quality (Roath and Krueger, 1982).

Riparian zones are subject to many uses as well 

as many critical impacts. Cattle, wildlife, and other 

forms of livestock which concentrate on the riparian 

zone have a key impact on the plant communities. Overgrazing 

by these animals in the riparian zone directly influences 

the reproduction of many species of trees by heavy browsing 

and hedging of younger plants. Many outdoor activities 

such as hunting, fishing, and other forms of outdoor 

recreation supply the riparian zone with added impacts. 

Thus, these areas which are subject to combined impacts 

and activities, draw the needed attention and concern 
of stockmen, conservationists, government agencies, recrea

tionists, and wildlife, watershed, and range scientists.

This paper is concerned with the effects cattle 

have on willow (Salix sp.) on two Bureau of Land Management
1



2

(BLM) allotments located in Beaverhead National Forest. 

Both allotments are managed by a BLM "rest-rotation" 

type of grazing system. I will compare data from one 

of the allotments grazed during the hot season (July 

10 through September 1) and another allotment grazed 

during the cool season (spring, early summer, fall, and 

winter). Since cattle prefer to feed in the riparian 

zone during the hot season (Kauffman and Krueger, 1984), 

I will show how cattle have affected the willow growth 

and reproduction, based on the duration of time spent 

on the pasture as well as stock rates, and present a 

detailed comparison of the two allotments under study. 

Recommendations will be given to improve current grazing

systems and help preserve the unique ecosystem of the 

riparian zone.



GENERAL DESCRIPTION OF THE STUDY AREA

Dixon Mountain Allotment

The Dixon Mountain Allotment (Fig. 1) is approximately 

three miles southwest of Dell, Beaverhead County, Montana, 

(Fig. 2) T 14 S, R 9, and 10 W. The topography is mostly 

sloping foothills and swales which head in steep, rocky, 

and timbered slopes. Elevation varies from approximately 

6,040 ft to 7,730 ft. The allotment occupies 2,699 acres.

Vegetation is predominantly sagebrush, including 

mountain big sagebrush (Artemisia tridentata), black 

sagebrush (Artemisia arbuscula nova), and low sagebrush 

(Artemisia arbuscula). Common grasses include bluebunch 

wheatgrass (Agropyron spicatum), Idaho fescue (Festuca 

idahoensis) , needle-and-thread (Stipa comata), and Sandburg 

bluegrass (Poa secunda) . Curlleaf mountain mahogany 

(Cercocarpus led ifolius) and rubber rabbitbrush (Chryso-

thamnus sp.) are also common.

Soils are mostly deep, loamy, skeletal Calcic Cryobo- 

rolls and Typic Cryoborolls, with small inclusions of 

Typic Cryochrepts and Typic Cryothents. Erosion hazard 

is severe over most of the allotment; compaction hazard 

is moderate on approximately one-quarter of the area.

The allotment is in a 14 to 16 in rainfall zone.
« 3
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Fig. 1. Location of Dixon Mountain Allotment in Beaverhead National Forest
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Precipitation drains into Big Sheep Creek and the Red

Rock River.

Mule deer (Qdocoileus hemionus) and antelope (Antilo- 

capra americana) use the allotment yearlong. Deer use 

the steeper, mountainous areas, mountain mahogany slopes, 

and moist sagebrush swales. Antelope use the lower terraces 

and swales. Some sage grouse (Centrocercus urophasianus) 

are also present on the allotment.

A portion of Big Sheep Creek (Fig. 2) which originates 

in the Bitterroot and Tendoy Mountains of southwestern 

Montana flows through this allotment. This is a widely- 

noted sport fishing stream, receiving heavy use by resident 

and nonresident fisherman. Both rainbow trout (Salmo 

gairdner i i) and brown trout (Salmo trutta) are found 

in portions of the stream running through the allotment.

The allotment was used by cattle, sheep, and horses 

prior to the mid 1960’s. Only sheep used the area under 

a rotation system until 1974, when the operation was

converted to cattle. The BLM subdivided the allotment

into four pastures. Three and four were the only pastures 

studied in this paper (Fig. 1).

South Black Canyon Allotment

The South Black Canyon Allotment (Fig. 3) lies north

west of Bannack Pass along the Idaho/Montana border, 

20 miles southwest of Grant, Beaverhead County, Montana 

in T 11 and 12 S, R 14 and 15 W. Topography varies from
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Fig. 3. Location of South Black Canyon Allotment in Beaverhead National Forest.
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creek bottoms and gentle slopes to steep forested moun

tains. Elevation ranges from approximately 7,200 ft 

to over 9,100 ft along the Continental Divide. Precipita

tion varies with elevation, from approximately 14 in 

to 20 in. Total number of acres in the South Black Canyon 

allotment is 8,240.

Soils are mostly deep loam and gravely loam, with 

slight to moderate compaction hazard and mostly moderate 

to severe erosion hazard.

The lower slopes and ridgetops of the allotment 

are mostly grassland consisting of bluebunch wheatgrass 

(Agropyron spicatum), Idaho fescue (Festuca idahoensis), 

and mountain big sagebrush (Artemisia tridentata). Higher 

elevations and north facing slopes are covered with conifer

ous trees such as lodgepole pine (Pinus contorta latifolia) 

and Douglas fir (Pseudotsuga menzies i i glauca). Small 

meadows are also interspersed at higher elevations and 

consist of bluegrass, sedges, and rushes.

Higher elevations of the allotment provide spring, 

summer, and fall elk (Cervus canadensis) habitat. Elk

calving occurs in the Nip and Tuck Creek and Divide Creek 

drainages, particularly those areas rested from cattle 

use. Mule deer (Qdocoileus hemionus) make low-intensity 

use of the area during the spring, summer, and fall. 
Moose (Alces alces) populations are increasing causing 

significant browsing on riparian areas, particularly 

along the south fork of Divide Creek. Sage
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grouse (Centrocercus urophasianus) make extensive use 

of the allotment. Sport fishing is good throughout the

allotment.

The allotment is used primarily for cattle grazing 

and is subdivided into four pastures (Fig. 3). This 

paper will be concerned with only one pasture called 

the BLM Pasture which has a portion of the south fork 

of Divide Creek (Fig. 4) located within it. All plots

studied from the south fork of Divide Creek were located

along the BLM Pasture.



Fig. 4. Location of Divide Creek Basin in Beaverhead County, Montana.
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LITERATURE REVIEW

Historical Review

When a number of herbivores are confined to a riparian 

zone not previously subjected to heavy grazing pressure, 

succession is initiated due to the upset of the balance 

of competition among plant species. Each kind of herbivore 

has its own destinctive food preference when offered 

a mixture of plant species, and this results in damage 

to those plants which are most palatable. Heavy and 

repeated removal of these plants reduces photosynthetic 

capacity and food reserves, and in turn dwarfs root systems, 

so that these plants are weakened and their population 

dwindles (Daubenmire, 1968).

Historically, there is no record where or who first 

recognized that the riparian ecosystem was subjected 

to damage by cattle. However, by the early 1960's there

was sufficient interest in the tree-shrub associations

of the "woody draws" in southwestern North Dakota to 

stimulate some small-scale investigations of the composi

tion, structure, and condition of a few representative 

stands (Boldt, et al., 1978). As the results of these 

early studies reached range managers and scientists, 

these woody draws became subjected to evaluations throughout 

the entire region.
1 1
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These early studies and evaluations revealed the 

many woody stands in the upland draws had already disap

peared and had been replaced by stands of forbs and- 

grasses. Other woody stands were in a serious state 

of decline/ while very few showed a healthy, productive 

condition.

The reasons for declining conditions in the woody 

stands are several. For example, the trees in many stands 

appeared to be nearing the end of their life spans. 

Insects and diseases were also contributors to the declining 

conditions. However, all researchers in these early

studies noted an almost invariable connection between

woody stand deterioration and concentrated use by livestock, 

primarily cattle.

Riparian Ecosystem

The riparian ecosystems have been defined in a number 

of related ways. Roath and Krueger (1980) define the 

riparian zone as those areas associated with streams, 

lakes, and wet areas where plant communities are predomi

nantly influenced by their close association with water. 

The riparian zone has also been defined as those areas 

with vegatation rooted at the water's edge (Kauffman 

and Krueger, 1984). Myers (1981) refers to the riparian

zone as wetlands which form the interface between the

aquatic and the upland ecosystems. Myers (1981) suggests 

that the riparian zone is composed of two ecotones, aquatic-
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riparian and riparian-terrestrial, which exist in close 

proximity to each other. While the streams and other 

wetlands supply increased water availability to the riparian 

ecosystems, other factors such as soil composition, wild

life, aquatic and plant diversities, increased productivity 

of the biomass, and use by recreationists and stockmen 

make the riparian zone among the most productive and 

useful ecosystems.

Past and current research in the field of riparian 

ecosystems indicates the vast importance of these zones, 

and how they can be affected by various factors. For 

example, research has been done on the vegetation along 

these wetlands, the importance of riparian zones to wildlife 

and livestock, affects of livestock on the zones, stream- 

bank erosion, and many other related studies.

Importance of the Stream Riparian Vegetation

The vegetation along the wetlands is an important 

component to the riparian ecosystem. Cummins and Spengler 

(1970) showed that riparian vegetation produces the bulk 

of the detritus that provides up to 90% of the organic 

matter necessary to support stream communities. Since 

small streams are mainly heterotrophic, Cummins (1974) 

feels up to 99% of the stream energy input may come from 

the bordering riparian vegetation, and 1% derived from 

stream photosynthesis by algae and mosses. Therefore, 

uncontrolled removal of the riparian vegetation along

CORETtE LIBRftRY 
CARROLL COLLEGE
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a stream would reduce the energy supply for aquatic organ

isms.

Vegetation along streams exercises important controls 

over physical conditions in the stream environment. 

Healthy riparian vegetation provides stabilization to 

streambanks, determines bank morphology, and may reduce 

damage to streambanks caused by ice, animals, and other 

debris (Platts, 1979).

Streamside vegetation of the riparian zone influences 

water temperature. Woody plants provide shade, preventing 

adverse water temperature fluctuations. Also, the roots 

of trees and shrubs and herbaceous vegetation stabilize 

streambanks. The streamside vegetation acts as a "filter" 

to prevent sediment and debris from entering the stream 

(Kauffman and Krueger, 1978). Woody plants of the riparian 

zone provide nesting sites for game and nongame birds,

and also furnishes cover for wildlife. The structure*
and diversity of trees and shrubs are important to the 

birds’ presence and influence the number of insects avail

able as food for fish, birds, and mammals (Skovlin, 1984).

Cattle Benavior

In a study of cattle behavior from fencing the ri

parian corridor in the Blue Mountains of Oregon, cows 
with calves and yearlings made disproportional use of 

the meadow bottoms in the early grazing season (Skovlin, 

1984). Cattle made between 12 and 20 times the use in
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riparian zones during the first third of the summer season, 

as compared to the last two thirds, and by late summer 

grazing was confined almost entirely to the steep upland 

slopes.

Marlow (1985) showed that unlike the bison (Bison 

bison) which makes little use of riparian areas and move 

every one to two days, cattle prefer to feed in riparian 

zones and rarely leave an area unless forced. Therefore, 

the riparian zone becomes repeatedly grazed while the 

adjacent uplands are subjected to little use. Regardless 

of how long cattle are held in a pasture, the level of 

use between the riparian zone and adjacent uplands never 

becomes equal (Marlow, 1985).

Riparian zones often make up less than 4% of the 

total land area within a pasture (Kauffman and Krueger, 

1984). A study of cattle behavior in the riparian zone 

of a summer grazed mountain pasture in east-central Oregon 

found that 80% of the herbage used under moderate stocking

came from the streamside meadow that constituted 2% of

the pasture (Skovlin, 1984).

The length and steepness of the slope effect the 

distance cattle will travel to graze. For example, Skovlin 

(1984) showed that cattle grazed on a 40% slope 1/2 mile 

from the bottom only half as much as a 20% slope at the 

same distance. Myers (1981) indicates that in steep 

topography, yearling cattle have been observed to disperse 

away from bottoms much more than do cow and calf pairs.
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have a

uplands

This provides a beneficial aspect to management of the 

riparian ecosystem.

Because the riparian zone will stay green and nutri

tious longer than the surrounding upland vegetation, 

it will therefore become more sought after by cattle 

as the dry season progresses. Riparian vegetation will 

higher proportion of plant species than adjacent 

during the hot season. Also, Skovlin (1984)

indicates the biomass of riparian vegetation is often 

ten to 20 times higher than adjacent uplands, and therefore 

animals still expend less time and energy to obtain their 

daily intake of biomass on the riparian zone than on 

adjacent uplands.

Temperature makes the riparian zone more desirable 

to animals than adjacent uplands during summer grazing 

periods. Shade, wind movement in drainages, and evapora

tion have a cooling effect greater than adjacent upland 

conditions. The presence of drinking water also makes 

the riparian zone more favorable during the warm summer

grazing period. Marlow and Pogaenik (1986) reported 

that cattle spent most of their time feeding in upland

areas during June and early July (cool season). However,

beginning in late July cattle shifted their feeding activity 

to the riparian zone and continued to feed until early 

October (hot season).
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Impacts of Cattle on Riparian Vegetation

It has been reported by many researchers that inappro

priate livestock management results in an overuse and 

degradation of the riparian ecosystem. Kauffman and 

Krueger (1984) suggested that one of the most destructive 

forces in riparian ecosystems is the impact of overgrazing 

by cattle. Livestock grazing can affect stream channel 

morphology, shape and quality of the water column, and 

the structure of the soil portion of the stream bank 

(Platts, 1981). Platts (1979) showed that improper live

stock use of riparian zones can affect streamside environ

ment by changing, reducing, or eliminating vegetation 

bordering the stream. Ames (1977) suggests that improper 

grazing can have a considerable effect of vegetation 

resulting in decreased vigor, biomass, and an altera

tion of species composition and diversity. Ames (1977) 

also indicates that improper grazing can impact terrestrial 

wildlife habitats causing a subsequent decrease in wildlife 

species and numbers.

Daubenmire (1968) indicates the effect of heavy 

grazing or browsing is to bring about a change from a 

community in which some or all of the plant species furnish 

food to herbivores, to a new community in which the plants 

are relatively unpalatable or unfavorable.

Kauffman and Krueger (1984) suggest that impacts 

to riparian vegetation by cattle can be seperated into: 

(a) compaction of soil, which increases runoff and decreases
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water availability to plants; (b) herbage removal, which 

allows soil temperatures to rise and increases evaporation 

from soil surface; and (c) physical damage to vegetation 

by rubbing, trampling, and browsing.

Daubenmire (1968) suggests that in limited areas 

trampling may be so excessive that an entire area within 

a riparian zone may be destroyed. The impact of cattle 

trampling on soil, compaction, bulk density, and subsequent 

effects of forage growth have been documented by many 

soil scientists (Kauffman and Krueger, 1984).

According to Skovlin (1984) and Kauffman and Krueger 

(1984) , the impacts of herbage removal can be divided 

into two categories according to vegetation structure: 

(1) utilization of herbaceous vegetation and subsequent 

impacts on species composition, diversity, and biomass 

production; and (2) utilization of woody vegetation and 

subsequent impacts on foliage cover, structural height 

diversity, and stand reproduction. The purpose of this 

paper however, is concerned mainly with utilization of 

woody vegetation.

The effects of cattle on woody vegetation is a crucial 

impact on the riparian zone, because of its importance 

on wildlife habitat, insulation and shading effect, and 

its nutritional role. Kauffman and Krueger (1984) indicate 

that while mature vegetation approaches senescence, exces

sive grazing pressures have prevented the establishment 

of seedlings, thus producing an even-aged nonreproducing
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vegetative community.

Overbrowsing on woody vegetation bordering streams 

can generally be termed negative according to Kauffman 

and Krueger (1984). Knopf and Cannon (1982) found that 

cattle significantly altered the size, shape, volume, 

and quantities of live and dead stems of Salix sp. Cattle 

grazing can also influence the spacing of woody species 

and the width of the riparian zone. It was found that 

shrub production was 13 times greater in an ungrazed

area than in a severely overgrazed area. On a stream

rested from continuous grazing for ten years, alder (Alnus 

sp.) and willow (Salix sp.) provided 75% shade cover

over areas that had been of shrub canopy cover before

exclosure (Kauffman and Krueger, 1984).

Skovlin (1984) indicated that riparian shrub and 

tree regeneration in areas that have been continually 

grazed need at least two to three years of rest from 

grazing followed by light seasonally controlled use for 

reasonable regeneration.

Number of Cattle and Days Spent on the Riparian Zone

The number of cattle and the amount of time spent 

on the riparian zones are important factors in determining 

the overall impact of cattle. The number of cattle days 
spent on the riparian zone are usually based on actual 

sighting. Myers (1981) indicates that light stocking 

removes most of the herbaceous production from the riparian
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zone, and continued stocking contributes to increased 

trampling damage to banks, soil compaction, utilization 

of woody species, and a reduction in the amount of late 

summer herbaceous regrowth.

Willow Relationship to the Riparian Zone

Willows (Salix sp.) provide one of the principal 

sources of browse on western mountain ranges. Willow 

is highly palatable to cattle, and they probably make 

the greatest use of these plants. Cattle tend to browse 

willow heavily on western ranges because willows become 

an important late summer feed due to an increase in palata- 

bility as the season advances (Smith, 1981). As a general 

rule of thumb, whenever willows show serious injury due 

to overgrazing, the herbaceous cover on the riparian 

zone is most likely depleted.

Coverage

In this paper coverage is defined as percent of 

the ground included in vertical projection of the total 

natural spread of foliage of the plant species (Dauhenmire, 

1968). The aim of this technique is to estimate the 

two-dimensional area that is directly influenced by individ

ual species. This canopy coverage percentage should 

be higher than foliar coverage, which is evaluated as 

the sum of shadows that would be cast by leaves and stems 

of each species, because canopy coverage ignores sunflecks
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between leaves and gap between foliage.

Some system of evaluating canopy coverage is usually 

done by gathering coverage data from several small plots, 

and estimating the coverage to the nearest tenth of a 

percent.

By using this technique to determine coverage percent

age, one may estimate the value for each species in a 

large plot for the purpose of characterizing stands and 

grouping them into associations. In this experiment 

a more precise application of this method was necessary. 

A series of small plots were established in each allotment 

and separate coverage estimations were made of Salix 

sp. using the values in Table 1. The advantage of this 

method, according to Daubenmire 1968), is that there 

is little chance for personal error in class assignments,

and when the statistical results from a number of small

plots are averaged, fine differences can be seen.

In the field the only number recorded is the class 

number. Later when averaging data within an allotment 

or plot, the midpoint of each coverage class (i.e., 15% 

for class 2) is used rather than averaging the class 

numbers. According to Daubenmire (1968), class 1 is 

made small so as not to overestimate poorly represented 

species, and class 6 is necessarily small since the midpoint 
of this range would give a plant which covered all of 

every plot an average of only 97.5%.

Coverage is determined separately for each species
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within each plot regardless of where each individual 

species are rooted. Daubenmire (1968) shows that since 

the canopies of different species are commonly interlaced, 

and those of different stature are commonly superimposed 

over the same area, the sum of coverages for a stand 

commonly exceed 100%.

This canopy coverage technique developed by Daubenmire 

is sufficiently accurate to repeat year after year on 

the same area. However, one negative aspect with this 

technique is that it does not show how the net changes 

are brought about.

In this paper, the net changes were calculated using 

the Daubenmire criteria for coverage estimation, and 

the factors which brought about the net changes were 

the number of cattle and the days spent on each allotment.



MATERIALS AND METHODS FOR WOODY RIPARIAN TREND PLOTS

Site Selection

Site selection for woody riparian trend plots were 

based on areas which showed potential for vegatative 

change, i.e., suppressed willow reproduction. The plots 

were located in an open or semi-open area easily accessible 

by field personnel. In the Bureau of Land Management, 

Dillon Resource Area, more than 300 woody riparian trend 

plots were selected between 1976 and 1979. The procedure 

the BLM used for site selection along any one stream 

was to establish three plots per mile of synonymous riparian 

habitat. The three plots established per mile were called 

a reach number for that particular stream.

Establishment

A 5-l/2ft steel post was set in the center of each 

plot location. The center post was labeled with a BLM 

study tag which included the unit and reach numbers, 

i.e., Dillon west, reach number one, and plot number 

one (D.W. 1-1). Four 5/8in by 24in rebars were placed 

15m from the center post in locations that contained 

typical riparian vegetation between the center post and 

each rebar (Fig. 5). The direction and distance from 

the center post to the rebar was recorded.

23



Rebar-

Rebar

Fig. 5. Typical diagram of a woody riparian trend plot with 

varying angles between the rebar and center post.

24
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Reading the Plot

The cover board, which is a l/3m by 2m plywood board 

marked in vertical 0.5m segments, was placed vertically 

over the center of each rebar (Fig. 6). As one field 

worker held the coverboard vertically over the center 

of the rebar, a second field worker took a photograph 

of the coverboard from the center post. The type of 

camera used was a 34mm single reflex Cannon with a 50mm 

lens. The type of film utilized was Kodachrome 64. 

For identification of each photo, an Sin by 5in piece 

of cardboard containing the plot number, reach number, 

and the unit was placed within the camera's field of

view.

The vegetative cover of Salix sp. for each rebar 

within a plot was recorded in the field using a Daubenmire 

coverage class number (Table 1). This was done by consider

ing each 0.5m board segment a vertical quadrant. By 

looking at the amount of Salix sp. covering each board 

segment a proper coverage class number was assigned, 

i.e., from 0.0m to 0.5m on the cover board, a three may 

be assigned according to Daubenmire coverage class numbers, 

whereas the board segment from 0.5m to 1.0m may be assigned 

a five. The coverage class number was recorded on the

trend station field form.

After the Kodachrome 64 slides were processed, they

were labeled and placed within the proper stream folder. 

The photos showed both typical problem areas and improved
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FIG. 6. Cover board centered vertically over the center of the 
rebar.
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Table 1. Daubenmire values for coverage estimation.

COVERAGE CLASS RANGE OF COVERAGE 
%

MIDPOINT OF COVERAGE 
CLASS %

* o-1 0.5

1 1-5 3.0

2 5-25 15.0

3 25 - 50 37.5

4 50 - 75 62.5

5 75 - 95 85.0

6 95 - 100 97.5

* trace of coverage.
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areas on the riparian zone. The importance of the photos 

was to provide a permanent record of the condition of 

a particular plot.

Plots were read from early morning to late afternoon 

during June, July, and August. Data were recorded from 

plots which were in rest treatment and livestock treatment. 

This procedure required two people; one to take the photo 

and one to determine the cover. The plots I studied 

were pre-established; the actual study I did was to deter

mine the vegetative cover of Salix sp. in each plot and 

calculate the total vertical percentage for Salix sp. 

The total cover percentage of Salix sp. in each height 

category was also calculated. These calculations are

described below.

Computations and Evaluations

The vertical cover mean percentage for Salix sp. was 

calculated by averaging the midpoint coverage class percen

tage of the four board segments for all four rebars within 

a plot. The total cover percentage of Salix sp. was 

calculated by averaging the midpoint coverage class

percentage



RESULTS

Riparian data from the two streams were compared. 

Tables 2 and 3 represent the number of cattle, year, 

and the date cattle occupied the pasture for each stream. 

It was hypothesized that willow (Salix sp.) vertical 

cover and willow cover by height categories, showed a 

decrease on the riparian zone along the south fork of 

Divide Creek, due to higher concentrations of cattle 

on riparian portions within the BLM pasture during the 

hot season (growing period) (Table 2). It was also hypothe

sized that willow vertical cover and willow cover by 

height categories showed an increase in the riparian 

zone along Big Sheep Creek due to lower concentrations 

of cattle on riparian portions within pastures 3 and 

4 during the cool season (period of no growth).

Field data were first obtained from the south fork

of Divide Creek in 1981, and then again in 1986. Field 

data were obtained from Big Sheep Creek first in 1982 

and then again in 1986. Therefore, the changes which 

have occured concerning willow growth have been measured 
over a five and four year period respectively. Comparisons 

were then made between the years the field data were

first and last collected .

To test the hypothesis the vertical cover percentage
29



Table 2. Number of cattel, years, amd the duration of 
time spent on the BLM pasture in the South Black Canyon 
allotment along the south fork of Divide Creek.

YEAR ♦CATTLE DATES

1981 225 08/11-09/30

1982 rested rested

1983 225 06/16-08/15

1984 225 08/15-10/03

1985 rested rested

1986 225 06/16-08/15
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Table 3. Number of cattle , years, and the duration of
time spent on pastures 3 and 4 in the Dixon Mountain 
allotment along Big Sheep Creek.

YEAR PASTURE #CATTLE DATES

1932 3 194 05/10-06/09
4 70 10/01-12/31a

1983 3 150 10/01-12/31b
4 70 10/01-12/31a

1984 3 rest rest
4 70 10/01-12/31a

1985 3 124 10/01-12/31a
4 70 10/01-12/31a

1986 3 124 10/01-12/31a
4 70 10/01-12/31a

a use on the pasture was 
the time period.

made for only 30 days during

b use on the pasture was 
the time period.

made for only 25 days during
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for Salix sp. was calculated for each transect along 

both streams, and the vertical cover mean percentage 

was computed utilizing data from all the transects for 

each stream (Tables 4 and 5). Also, the total cover

percentage for Salix sp. in each height category for 

each transect along both streams was calculated, and 

the mean cover percentage in each height category was 

also computed utilizing data from all the transects for 

each stream (Tables 6 and 7).



Table 4. Vertical cover percentage and vertical cover 
means from data obtained in 1981 and 1986 along the south 
fork of Divide Creek in the BLM pasture on the South 
Black Canyon allotment.

VERTICAL

TRANSECT #

49-1

49-2

DW50-1

DW50-2

COVER %

1981 1986

15.6 0.0

16.9 10.7

0.0 0.0

2.2 5.0

VERTICAL COVER MEAN 8.7 3.9
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Table 5. Vertical cover percentage and vertical cover 
means from data obtained in 1982 and 1986 along Big Sheep 
Creek in pastures 3 and 4 on the Dixon Mountain allotment

TRANSECT

VERTICAL COVER %

# 1982 1986

T-l-1 32.5 61.9

T-l-2 40.0 78.1

T-l-3 18.1 flood (0.0)

T-l-4 34.4 97.5

T-l-5 26.9 97.5

T-l-6 8.1 67.5

T-l-7 46.3 64.7

VERTICAL COVER MEAN 29.5 66.7
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Table 6. Total cover of Salix sp. in each height category 
for each transect and the mean for each height segment 
from data obtained in 1981 and 1986 in the BLM pasture 
on the South Black Canyon allotment.

1981 HEIGHT CATEGORIES

TRANSECT # 0.0m-0.5m 
(%)

0.5m-l.On 
(%)

i 1.0m-1.5m
(%)

1.5m-2.0m 
(%)

49-1 19.0 0.5 0.3 43.0

49-2 48.8 18.8 0.0 0.0
50-1 0.0 0.0 0.0 0.0
50-2 8. 8 0.0 0.0 0.0

MEAN 19.2 .075 .075 10.8

1986 HEIGHT CATEGORIES

TRANSECT # 0.0m-0.5m 
(%)

0.5m-l. Oir 
(%)

i 1.0m-1.5m
(%)

1.5m-2.0m 
(%)

49-1 0. 0 0.0 0.0 0.0
49-2 42. 5 0.3 0.0 0.0

50-1 0.0 0.0 0.0 0.0
50-2 18. 8 1.5 0.0 0.0

MEAN 15. 3 0.45 0.0 0.0
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Table 7. Results of a comparison showing total coverage of 
Salix sp. in each height category for each transect and the 
mean for each height segment from data obtained in 1982 and 
1986 in pastures 3 and 4 on the Dixon Mountain allotment.

1982 HEIGHT CATEGORIES

TRANSECT # 0.Om-O.5m 
(%)

0.5m-l. Oi 
(%)

n 1.0m-1.5m
(%)

1.5m-2.0m 
(%)

T-l-1 20.0 56.3 38.8 15.0

T-l-2 97. 5 61.3 1.3 0.0

T-l-3 26. 3 37.5 8.8 0.0

T-l-4 73.8 62.5 1.5 0.0

T-l-5 38.8 41.0 18.8 1.3

T-l-6 2. 5 15.0 15.0 0.0

T-l-7 91. 3 73.8 18.8 1.3

MEAN 49. 9 50.8 14.7 2.5

1986 HEIGHT CATEGORIES

TRANSECT * 0.Om-O.5m 
(%)

0.5m-1.0m 1.0m-1.5m
(%) (%)

1.5m-2.0m 
(%)

T-l-1 97.5 56.3 67.5 26.3

T-l-2 97.5 97.5 67.5 50.0

T-l-3 flood(0.0) 0.0 0.0 0.0

T-l-4 97.5 97.5 97.5 97.5

T-l-5 97.5 97.5 97.5 97.5

T-l-6 37.5 85.8 85.0 62.5

T-l-7 97. 5 91.3 50.0 20.0

MEAN 75.0 75.0 66.4 57.7
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DISCUSSION AND CONCLUSIONS

In this study, I have been concerned with the effects 

cattle have on willow growth on the riparian zone located 

along two streams in southwestern Montana. Using the 

statistical data obtained from field studies, I have 

concluded that the increase in willow growth along Big 

Sheep Creek is due mainly to cattle being allowed to 

graze on pastures 3 and 4 during the cool season (Table 

3). However, statistical data also reveals that the 

decrease in willow growth along the south fork of Divide 

Creek is due to cattle being allowed to graze on the

BLM pasture through much of the hot season (Table 2).

Between 1981 and 1986, the mean vertical cover of 

Salix sp. from transects studied along the south fork 

of Divide Creek has decreased 4.8% (Fig. 7). The total 

cover of Salix sp. in each height category has decreased 

39% in the 0.0m to 0.5m segment, 4.4% in the 0.5m to 

1.0m segment, 0.075% in the 1.0m to 1.5m segment, and 

10.8% in the 1.5m to 2.0m segment (Fig. 8).

Marlow (1985) indicates that cattle prefer to feed 

in riparian zones during the hot season and rarely leave 

the area unless forced. Therefore, during the warmer 

summer months, cattle will concentrate on the cooler, 

more nutritious riparian portions of the pasture, while
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Vertical Cover 
Mean Percent

1981 1986
Year

Figure 7. Vertical cover percentage of Salix sp. from transcets studied along the South Fork of 
Divide Creek in the South Black Canyon allotment.
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■ 1981 

3 1986

0.0m - 0.5m 0.5m - 1.0m 1.0m - 1.5m 1.5m - 2.0m

Haight Categories

Fig. 8. Total cover of Salix sp. with respect to each height category from transects studied 
along the South Fork of Divide Creek in the South Black Canyon allotment.
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the adjacent uplands is subjected to only limited use.

In the five-year study conducted on transects from 

the south fork of Divide Creek, willow growth decreased 

even when the pasture was rested in 1982 and 1985. Duff 

(1978) noted that willow populations which have been 

grazed upon annually took a four year rest to recover, 

and eight years to show increased vigor in the willow 

stands. Therefore, the one year rest given to the BLM 

pasture every three years seems to have no effect in 

maintaining normal willow populations.

Between 1982 and 1986, the vertical cover mean percen

tage of Salix sp. from transects studied along Big Sheep 

Creek has increased 37.2% (Fig. 9). The total cover 

of Salix sp. with respect to each height category has 

increased 25.1% in the 0.0m to 0.5m segment, 24.2% in 

the 0.5m to 1.0m segment, 51.7% in the 1.0m to 1.5m segment, 

and 55.2% in the 1.5m to 2.0m segment (Fig. 10).

Myers (1981) indicates that cool season use of the 

riparian zone is usually variable. In Big Sheep Creek 

the cattle tended to concentrate more on the adjacent 

uplands during the cooler season. Marlow (1985) suggests 

that cattle spent most of their time feeding in upland 

areas during June and July, and by late July their feeding 

activity is shifted to the riparian zone and is continued 

through the first of October. This suggests that the 

length of the grazing period during the hot season should 

be based only on the forage available in the riparian
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Fig. 9. Vertical cover percentage of Salix so. from transects studied along 
Big Sheep Creek in the Dixon Mountain allotment.
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75 75

Fig.10. Total cover of Salix sp. with respect to each height category from transects studied along Big Sheep Creek in the 
Dixon Mountain allotment.
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zone. Although this may appear to limit cattle days 

spent on each pasture, Marlow and Pogaenik (1986) suggest 

the riparian zones usually produce three to four times 

the forage than upland areas do.

Regrowth potential of riparian species is great 

enough that, during most years, regrazing of the same 

pasture can occur at short time intervals (25 to 30 days). 

Pasture 3 was rested only one time between 1982 and 1986 

in the Dixon Mountain allotment due to such low stocking

rates and the late seasonal dates cattle were used on

the pastures (Table 3). Therefore, cattle grazing on 

a pasture during the cool season will have very little 

effect on willow growth within the riparian zone. However, 

since cattle spend most of their time on the riparian 

zone during the hot season, willow growth will decrease 

substantially if repeated grazing is carried out on that 

particular pasture. Thus, the best grazing system to 

follow should have no hot season use, coupled with one 

or two years of rest at some interval within the grazing

system.

Both allotments were currently following a "rest-rota

tion" grazing system. According to Myers (1981), the 

"rest-rotation" grazing principle is a principle in grazing 

management, not a specific system as such, and includes 

great variability. Platts (1978) concluded that "rest-rota

tion" grazing, without special protective measures for 

the stream and streambanks, will not maintain nor restore
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the healthy riparian zones. It is the author’s opinion 

that as the grazing schedule is devised, stocking rates 

for pastures grazed during the cool season should be 

based on the percentage of forage available on both the 

riparian zone and the adjacent uplands. However, grazing 

schedules devised for use of a pasture during the hot 

season should be based only on a healthy recoverable 

percentage of the riparian forage available. As soon 

as that healthy percentage is used up, cattle then should 

be moved to another pasture or fenced away from the riparian 

zone until it can recover from browsing and grazing.

Marlow (1985) suggests that simply fencing off the 

stream from all use is not practical for the landowner 

and may be detrimental to wildlife movement. The cost 

of extensive fencing and maintaining those fences would 

not be economically efficient for the landowner or the 

BLM. However, the author feels that by simply fencing 

major portions of the riparian zone, protection of the 

riparian vegetation could be managed successfully. Also, 

by initiating an on-the-ground management (similar to 

sheep herding) of cattle, this could also protect riparian 

vegetation from heavy browsing or overgrazing. Marlow 

(1985) suggests that even greater benefits may be realized 

from improved riparian grazing management, if riparian 
zones are found capable of storing excess water landowners 

and government agencies may also provide upland sheltered 

areas for cattle grazing during the warm season. By
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allowing cattle to graze in pastures only during the 

cool season would help preserve riparian vegetation, 

since cattle seem to disperse to the adjacent uplands 

during this period.
Although the unique ecosystem of the riparian zone 

has been recognized for roughly twenty years, grazing 

managers have been trying to devise a management system 

which protects the biological stability of the riparian 

zones. Livestock may seem to upset the equilibrium of 

the riparian zone, but by using proper management practices 

this habitat can be preserved in a healthy, productive,

and reproducing manner.

In those areas which experience hot, dry summer,

the more nutritious green forage is largely limited to

the riparian zone. These areas, like those found in

the South Black Canyon allotment, must be restricted 

to overgrazing. If these areas are not managed, problems 

like those previously mentioned will result.

The allotments I studied will continue to be studied

by the BLM, and by seeing dramatic changes in vegetation 

like those studied on the willow, they will give grazing 

managers the information needed to make changes in their 

current grazing systems.
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