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Figure 2. Caliper's LabChip XT was run in order to calculate the average size distribution, and banding profile of Artemisia 
NTS 5S RNA amplicons. Electropherograms showing amplification products from: (A) Artemisia tridentata subspecies 
tridentata (basin big sagebrush); (B) Artemisia tridentata subspecies vaseyana (mountain big sagebrush); (C) Artemisia 
tridentata subspecies wyomingensis (wyoming big sagebrush); (D) Artemisia arbuscula (gray low sagebrush). 
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Synopsis 

 

The distribution and behavior of cattle 
grazing three riparian pastures was investigated in 

northeastern Oregon using one second Global 
Positioning System (GPS) collars. Time spent by 

cattle in the channel, on stream banks and in 
vegetative communities was quantified as well as the 

movement behavior within each community. 
 

Summary 
 

The objective of this study was to determine 
channel and stream bank occupancy by cattle as 
compared to the other areas of the pasture and the 
preference and movement behavior expressed by 
cattle toward different vegetative communities 
within each pasture. One second GPS collars were 
deployed on cattle in three different riparian pastures 
at separate times during the year.  

In all three pastures the cattle did not move 
evenly throughout the pastures. Cattle preferred to 
rest in areas that were dry and open. Cattle were 
stationary for more than 50% of the time in each 
pasture and consistently rested between dark and 
4:00 a.m. Stationary locations (stationary > 10 
minutes) were distributed throughout selected 
communities.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Interaction with the stream was found to be 
1-2% of total occupancy. Cattle were either neutral 
in preference or avoided these areas relative to their 
acreage and a majority of the time spent in these 
areas was spent moving not resting. Cattle did not 
prefer to be in the stream bank zone (16 ft on the 
outside of both stream banks) in any pasture. The 
stream bank zone was used primarily as a travel 
corridor to get to and from the stream to drink or 
cross.  
 

Introduction 
 

Management of riparian systems in the 
western United States has and continues to be the 
subject of environmental controversy. In the arid 
west a significant portion of rural economies is 
dependent on the water and forage derived from 
these systems. Conversely, environmental concerns 
about the management of these lands and the 
potential impact on endangered species have placed 
these lands under increased scrutiny. A literature 
review of this subject by the National Research 
Council (2002) indicated that:  
“Traditional agriculture is probably the largest 
contributor to the decline of riparian areas…” and  
“The primary effects of livestock grazing include 
removal and trampling of vegetation, compaction of 
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underlying soils, and dispersal of exotic plant 
species and pathogens. Grazing can also alter both 
hydrologic and fire disturbance regimes, accelerate 
erosion, and reduce plant or animal reproductive 
success and/or establishment of plants. Long-term 
cumulative effects of domestic livestock grazing 
involve changes in the structure, composition, and 
productivity of plants and animals at community, 
ecosystem, and landscape scales.” 

However, other authors (Bryant 1982, Gillen 
et al. 1984, Roath and Krueger 1982, Kauffman et 
al. 1983, Wagnon 1968, Laliberte et al. 2001, 
Buckhouse et al. 1981, Ballard 1999, Wilson 2010) 
report research results that indicate that cattle can 
graze rangelands containing riparian areas without 
harming these riparian areas and that managed 
grazing can maintain and improve riparian systems.  

In the middle of this controversy cattle 
research in riparian areas has been evolving with 
improved technology. Collar tracking systems began 
using a combination of observation and telemetry in 
the1950s and 1960s and more recently Global 
Positioning Systems (GPS) to track animal 
movement. These collars have the ability to track 
cattle movement every second, allowing the 
researcher to know exactly where cattle are without 
disturbing them. The purpose of this study was to 
develop a data set of cattle movement in riparian 
pastures using the one second collar technology to 
help sort through the confusion of what cattle do or 
do not do in these riparian systems. 

 
Materials and Methods 

 

Study Area 
 

The riparian pastures used in this study are 
located in the Blue Mountain Province of 
northeastern Oregon (Anderson et al. 1998). 
Precipitation within the province occurs primarily as 
snow between November and March. The Catherine 
Creek pasture is a 130 acres pasture unit located on 
the Hall Ranch of the Eastern Oregon Agriculture 
Research Center (EOARC) 9 miles southeast of 
Union, Oregon. Catherine Creek runs for 1.2 miles 
through the pasture and it can be 3 ft deep and 
approximately 82 ft wide. Cattle typically graze this 
pasture in mid August and stay until early October. 
The primary vegetation communities in the unit 
include riparian shrub, dry meadow, hawthorne and 
pine community types. The Milk creek pasture is 
adjacent to the Catherine creek pasture and also 
contains 130 acres. Cattle typically enter this pasture 
in early October and stay into November. Milk 

Creek averages 7 ft wide and less than 3 ft deep and 
runs through the pasture for approximately 1 mile. 
The dominant vegetation communities of Milk 
Creek include wet, moist and dry meadow 
communities as well as upland communities of 
ponderosa pine. The North Powder pasture contains 
195 acres in Baker County in northeastern Oregon. 
Cattle typically enter the pasture in mid July and 
stay throughout the summer months. The Powder 
River flows through the pasture for approximately 
1.2 miles and averages 33 ft wide and over 3 ft deep. 
The major vegetation communities in the North 
Powder pasture include willow, baltic rush, 
quackgrass and saltgrass community types.  

Pastures were delineated using aerial 
photography that was taken on 17 September 2009. 
Aerial images were acquired at high resolution (≈ 8 
inch by 8 inch ground pixel size or 1:706 scale) 
using a Canon EOS Rebel XSi 12.4 megapixel 
digital conventional color camera mounted in the 
belly of a Cessna 182 aircraft. Images were 
corrected for lens curvature and geographically 
registered to USDA National Agriculture Imagery 
Program (NAIP) 2009 imagery. Pasture mosaics 
were made that show vegetative communities and 
stream position. The GIS layers for vegetative 
communities, stream boundaries and fences in each 
pasture were field verified using a handheld GPS. 
All pasture data layers (aerial photographs, 
vegetation, stream and boundaries) were entered into 
a GIS database for use in ArcGIS 10 (ESRI 2010). 

 
Animals and GPS Collars 

 

Ten randomly selected cows were collared 
for each of the three riparian pastures designated for 
the study. In each pasture, two sequential trials of six 
days were conducted because GPS data loggers 
record for approximately 6.25 days on a set of 
batteries. After the first half of the trial cattle were 
gathered, collar batteries and secure digital cards 
replaced, and cattle were returned to the pasture for 
another six days (2nd half). Upon completion of the 
second trial cattle were gathered and collars 
removed. Thus, each collared cow had the potential 
for 12 days of track logging per pasture per year.  

Collars collect latitude, longitude, elevation, 
GPS date/time, velocity, bearing, number of 
satellites used for the positional fix and fix quality 
on a 1-second interval. Data points before the cattle 
entered the pasture were removed from the data set. 
Only days with complete data sets (98% of the day 
recorded) were used in this analysis.  
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Data retrieved from the collars were 
converted into ASCII text format that could be read 
into Microsoft® Excel® and ESRI® ArcMap® and 
split the data into 24 hour periods. To make an even 
data set, five cattle were merged into herd by day 
shapefiles for 10 days in each pasture each year. The 
Animal Movement Classification Tool (Johnson et 
al. 2009) was used to determine if the cattle 
preferred to be stationary or moving (> 0.001 kph 
for more than 3 consecutive seconds) in each 
community. Stationary positions (those with 0 
velocity for 10 minutes or longer) were located by a 
central point. 

Descriptive statistics in the form of 
percentages, averages and totals were used to 
describe the pattern of animal occupancy and 
activity. Relative preference indices (RPI), where 
appropriate, were utilized to assist in the description 
of animal preference. Chi-square assessments (p < 
0.05) of occupancy and activity differences were 
used to verify the statistical importance of 
mathematical differences (Snedecor and Cochran, 
1973). 

 
Results 

 

Cattle spent at least 50% of their time being 
stationary. In this study, the amount of time resting 
was similar regardless of pasture location, time of 
year or differences among cattle. Cattle tended to 
bed down around dark and remain relatively still 
until about 4:00 a.m. PST (Figure 1). By contrast, 
daytime resting periods occurred throughout the day, 
but did not follow an established pattern. Daytime 
resting generally appeared to be influenced by 
factors such as thermal conditions, weather, pasture 
topography and vegetation, grazing locations and 
individual cattle preference.  

Cattle tended to prefer resting locations in 
the drier community types. In general these locations 
reflect shared characteristics of good visibility, 
higher (drier) elevation and deeper soil. It is 
assumed that these attributes provide comfort against 
predation and insects and favorable bedding. 
Although the cattle preferred to be stationary in 
these communities they also tended to begin grazing 
periods in these same areas. Some stationary 
locations were observed around trees but tended to 
occur on the edge of an open community.  
The dry meadow communities were selected in all 
pastures for both grazing and resting activities. The 
hawthorne and willow communities that had 
sufficient soil and moisture characteristics to support 

palatable understory vegetation were also preferred 
in all pastures for grazing activity. Cattle in these 
communities preferred to be moving (average of 0.5 
mph) or were neutral in their preference suggesting 
that grazing was occurring. Shrub height was well 
passed the grazing height of cattle in all pastures. 
The preference for grazing these areas appeared to 
be related to the greenness of vegetation found 
beneath the shrubs. By contrast, the dry pine 
communities studied in the Milk Creek and 
Catherine Creek pastures were strongly avoided and 
used primarily for resting. Vegetation beneath these 
shaded areas are drier and loose greenness earlier in 
the growing season. Preference for the vegetative 
communities, channel and stream bank zone is 
located in Tables 1, 2 and 3. 

 

 
 

Figure 1. An example of a typical day of a cow in the Milk 
Creek pasture. The x axis is the time in Pacific Standard 
Time (PST) using military time. The y axis is in kilometer 
per hours. Resting locations are the pink and blue lines, 
done only to differentiate between resting periods. Velocity 
shown in the resting periods is GPS error that occurs 
when the unit is not moving. 

 
Cattle tended to be indifferent or avoided the 

channel area of pastures. Overall cattle spent 1-2% 
of their time within the channel area. Most of this 
time was dedicated to drinking or crossing the 
stream. The amount of time drinking was 
approximately 3-4 minutes/event. Cattle avoided 
stream areas as resting locations and selected stream 
crossings where the stream banks were gently 
sloped, avoiding channel areas with steep banks and 
deeper channel water. This selection process resulted 
in cattle accessing less than 10% of the channel 
length in all pastures. 

Cattle spent a minimal amount of time (2%) 
in the bank buffer zone that was 16 ft on the outside 
of both banks of the channel and consistently had no 
preference for this zone. These areas were used 
primarily as travel corridors to get to the stream for 
water or to reach a crossing location. The cattle 
occupancy data indicate that cattle do not prefer 
theses areas. 
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Table 1. Summary of cattle activities within the community 
types identified in the Milk Creek pasture. Designation of 
No and Yes by community in the preference column 
indicate significance (P < 0.05). NS indicates non 
significance. 
 

 Milk Creek  

Community Preference 
Relative 

Preference Index 

Channel NS 0.9 

Bank (5 m) No 1 

Wet Meadow Yes 1.6 

Moist Meadow Yes 1.7 

Dry Meadow Yes 1.5 

Wet/Moist 
Meadow 

NS 0.8 

Wet/Moist 
Meadow w/ 
Hawthorne 

Yes 1.4 

Pine/Wheatgrass No 0.4 

Pine/Rye No 0.2 

 
Table 2. Summary of cattle activities within the community 
types identified in the North Powder pasture. Designation 
of No and Yes by community in the preference column 
indicate significance (P<0.05). NS indicates non 
significance. 
 

North Powder 

Community Preference 
Relative 

Preference Index 

Channel No 0.4 

Bank (5 m) No 1.6 

Willow Yes 4.2 

Baltic No 0.2 

Saltgrass Yes 1.5 

Small Channel No 0.4 

Quackgrass NS 0.7 

Complex NS 1.0 

 
Conclusions 

 

Throughout the two year study we found 
that cattle do prefer certain communities over others 
and are either neutral in preference or avoid the 
channel and stream bank. These results are in 
contrast with the general belief that cattle are a 
primary occupant of the stream bank and channel 
and a source of significant bank alteration. This 
discrepancy indicates that additional research needs 
to be undertaken to determine if the indirect 
measures currently being used to measure cattle 

impact on bank alteration are providing an accurate 
measure of cattle contribution. 

 
Table 3. Summary of cattle activities within the community 
types identified in the Catherine Creek pasture.  
Designation of No or Yes by community in the preference 
column indicate significance (P<0.05).  NS indicates non 
significance. 
 

Catherine Creek 

Community Preference 
Relative 

Preference Index 

Channel No 0.2 

Bank (5 m) No 0.4 

Dry Meadow Yes 3.3 

Hawthorne 
Baltic 

Yes 2.8 

Hawthorne Dry NS 1.1 

Pine No 0.2 

Riparian Shrub No 0.5 
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Synopsis 

 

The occupancy of free ranging cattle was 
studied in Northeast Oregon from April 2008 to 

October 2009 to determine preference of cattle use 
of slopes, vegetative communities, stream use and 
cattle dispersion. This study is a part of the 10 year 

study; Evaluation of Wolf Impacts on Cattle 
Productivity and Behavior. 

 
Summary 

 

Global Positioning System and Geographic 
Information System technologies were employed to 
evaluate cattle occupancy of three landscape 
attributes on different grazing allotments. 
Topographic characteristics, vegetation over-story 
and occupancy of zones around perennial streams 
was analyzed. An appraisal of total landscape 
occupancy for each allotment was performed by 
individual animal and by animal sets as an 
evaluation of the home range concept as applied to 
managed domestic cattle. 

Cattle preferred slopes <12%, did not avoid 
slopes 12-35% but did avoid slopes >35%. Cattle 
were indifferent to north and south aspects. In site 1 
mixed conifer was avoided while the pine/fir and 
upland grass were equally preferred. Cattle in site 2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

and 3 preferred the mixed conifer. In site 2 they 
strongly avoided the pine/fir and upland grass while 
only moderately avoiding these same communities 
in site 3. Cattle in site 1 and 3 were indifferent to all 
stream zones. In site 2 cattle preferred stream zones 
out to 90 ft. However, cattle occupied the aquatic 
habitat zone (0-30 ft) <1% in all sites.  
 

Introduction 
 

Decades of study on the distribution of cattle 
on rangelands has led to a large accumulation of 
knowledge connecting environmental factors to 
cattle behavior while grazing in rugged terrain 
typical of forested public lands. However much of 
our understanding of these relationships was 
acquired in the absence of the gray wolf. It is 
anticipated that introduction of gray wolf predation 
will impact our understanding of the hierarchal 
choices foraging animals routinely make while 
grazing rangelands.  

The successful establishment and 
subsequent growth of the gray wolf population 
within the Yellowstone and Central Idaho 
ecosystems has led to the migration of the species 
into adjoining areas where they interface with 
domestic livestock. Increased predation on domestic 
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animals represents an obvious direct financial loss to 
the livestock industry and associated communities.  

Little is known of the potential change in 
spatial and temporal activities of livestock on 
rangeland that come in contact with the new apex 
predator. It has been speculated in a recent 
vegetation case study within the greater Yellowstone 
ecosystem that the inclusion of the wolf may 
encourage improvement in ecological condition of 
riparian ecosystems through reduction of use by 
large ungulates in these sensitive areas. 
Unfortunately, these speculations are based on 
minimal data and provide little insight into the 
relationships that wolf packs may have on managed 
public lands designated for multiple-use. 

Establishment of the gray wolf into 
Northeastern Oregon is anticipated and provided a 
window of opportunity to contrast livestock activity 
in areas with high wolf incidence to areas with little 
to no wolf presence. A ten year study was initiated 
in 2008 with cooperation between Oregon State 
University (OSU), the Agriculture Research Service 
(ARS) and the University of Idaho (UI). Information 
contained in this report relates to cattle behavior and 
landscape use on areas of no wolf/ low density wolf 
occurrence. The phrase no wolf/low wolf occurrence 
means zero to transient evidence of wolf occurrence 
as documented by the absence of wolf scat, Rancher 
observation of wolf predation and the lack of official 
statements by Oregon Department of Fish and 
Wildlife documenting wolf activity in the study 
areas. The study encompasses two grazing seasons 
and describes landscape use relative to topography, 
vegetation and perennial stream use as a water 
source for free ranging cattle in Northeast Oregon. 
Specifically, the objectives of this study are:  

1. Develop landscape attributes maps 
appropriate for analysis of animal GPS locations.  

2. Analyze GPS locations with specific 
questions relative to landscape attributes.  

3. Evaluate and summarize results of GPS 
queries to suggest animal behavior. 

 
Materials and Methods 

 

The study area was located within the 
Wallowa Whitman National Forest and contains 
three active grazing allotments totaling 108,655 
acres (43,972 hectares). Study Site 1 has an 
elevation gradient of 3,608ft to 8,285ft and is 
dominated with slopes 12-35%. Site 2 ranges in 
elevation from 3,113ft to 5,655ft with a significant 
proportion of the landscape at slopes less than 12%. 

Study area 3 is different from sites 1 and 2 having an 
elevation range from 2414 to 5245ft, with the 
greatest portion of land area classified with the > 
35% slope designation. The 0-4% area percentage is 
similar to site 2.  

In 2008 and 2009 ten mature beef cows with 
calf were randomly selected from each allotment 
herd and were collared with the Clark Animal 
Tracking System (Clark et al. 2006) prior to the herd 
moving into the grazing unit. The cattle were 
otherwise left alone by researchers during the season 
long trial to interact with their environment in the 
way ranch and agency personnel administer and 
carry out the spatial and temporal design of grazing 
use within the respective study sites. 

Global Information System (GIS) maps 
were collected or generated for the study area to 
delineate the landscape attributes of slope (0-4%, 4-
12%, 12-35% and >35%), aspect (north versus 
south), elevation, vegetation type (ponderosa 
pine/Douglas fir (pine/fir), mixed conifer and upland 
grass) and perennial stream occurrence. Occupancy 
of the area around perennial streams was 
additionally analyzed using buffer zones of 0 – 33 ft, 
33 – 66 ft, 66 - 99 ft, 99 – 132 ft, 132 – 164 ft and 
164 – 197 ft on both sides of the watercourse. The 
appraisal of landscape occupancy for each allotment 
was performed using individual sample animals and 
animal sets to evaluate the home range of managed 
domestic cattle. 

The two year study deployed 60 collars and 
yielded 1,719,181 GPS locations that were used in 
the subsequent analyses. Descriptive statistics of 
average, percentage and standard deviation are 
reported where they relate to the question posed for 
the analysis of the attribute. Relative preference 
indices (RPI) were generated when area occupancy 
relative to the study site area was determined. The 
numerical importance of the RPI differences was 
verified through Chi-square assessment (p < 0.05) of 
attribute category differences (Snedecor and 
Cochran, 1973). 

Results 
 

In all allotments, cattle preferred slopes less 
than 12%, were indifferent toward slopes between 
12 and 35% and avoided slopes greater than 35% 
(Table 1). Cattle showed no preference toward north 
or south aspects. 

Cattle occupancy of vegetation was variable 
among allotments. In study area 1 mixed conifer was 
avoided while the pine/fir and upland grass were 
preferred. Cattle in study area 2 preferred the mixed  
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Table 1. Study area topographic and occupancy values. 

Site 1 (08/09) 
Attribute 

%Occupied 
Area % 

RPI 

0 - 4% 4 - 12% 12 - 35% > 35% North South 
6.51 27.13 54.25 12.11 38.70 61.19 
2.85 14.14 53.69 29.32 43.61 56.27 
2.28 1.92 1.01 0.41 0.89 1.09 

Site 2 (08/09) 
Attribute 0 - 4% 4 - 12% 12 - 35% > 35% North South 

%Occupied 7.40 30.52 49.72 12.36 40.38 59.53 
Area % 3.88 18.42 50.03 27.68 45.31 54.62 

RPI 1.91 1.66 0.99 0.45 0.89 1.09 
Site 3 (09) 

Attribute 0 - 4% 4 - 12% 12 - 35% > 35% North South 
%Occupied 13.83 34.73 39.30 12.14 52.37 47.49 

Area % 3.91 10.91 22.27 62.91 52.21 47.70 
RPI 3.54 3.18 1.76 0.19 1.00 1.00 

 
conifer avoiding areas of pine/fir and upland grass. 
In study site 3 cattle also preferred mixed conifer 
and displayed moderate avoidance toward upland 
grass and pine/fir (Table 2). 

Evaluation of riparian buffer zones 
determined that cattle in site 1 and 3 were indifferent 
to all zones, demonstrating equal dispersion 
throughout. In site 2 cattle preferred the first 99 ft 
adjacent to perennial streams over areas 99 to 197 ft 
away from water. In all study sites, cattle occupied 
areas beyond 197 ft between 96 and 98 percent of 
the time and the aquatic habitat including the 
immediate buffer zone (0 – 33 ft) less than 1% of the 
time (Table 3). 

Total landscape occupancy was variable 
between allotments. Individual animal averages were 
40 to 50% less per year in site 1 compared to study 
area 2. Variation between animals was also less in 
area 1 compared to area 2. Results from site 3 
analysis were limited to data from a single year 
(Table 4). 

 

Table 2. Study site vegetation community and occupancy 
values. 

Site 1 (08/09) 
Attribute Upland Grass  P. Pine/D. 

Fir  
Mixed Con 

% Occupied 8.80 37.64 53.56 
Area % 6.48 26.95 66.57 

RPI 1.36 1.40 0.80 
Site 2 (08/09) 

Attribute Upland Grass  P. Pine/D. 
Fir  

Mixed Con 

% Occupied 5.66 24.46 69.88 
Area % 14.38 40.92 44.69 

RPI 0.39 0.60 1.56 
Site 3 (09) 

Attribute Upland Grass  P. Pine/D. 
Fir  

Mixed Con 

% Occupied 35.59 24.30 40.11 
Area % 43.95 28.77 27.27 

RPI 0.81 0.84 1.47 

Conclusions 
 

The objective of this research was to 
evaluate with GPS and GIS technologies the 
distribution of cattle in commercial grazing 
operations under conditions of low to no wolf 
impact. In the short term, the information reported 
above is designed to contribute toward current 
allotment administration. In the long term, these 
same data sets will serve as a baseline for the 
detection of changes in landscape usage due to the 
anti-predator responses being exhibited by cattle as 
predation levels increase. 

Analysis of the occupancy of topographic 
landscapes in this study substantiated a number of 
past evaluations of how landscape features influence 
decisions made by cattle under present conditions. 
The data demonstrated that cattle largely favored 
slopes of less than 12% regardless of the area 
studied. Cattle were indifferent to steeper landscapes 
up to 35% using them in proportion to their area. 
This lack of overall variation in slope use testifies to 
the influence of this factor in controlling cattle 
distribution.   

The vegetation analysis determined that 
mixed conifer was preferred in site 2 and 3 over that 
of the pine/fir and upland grass while in site 1 the 
upland grass and pine/fir were preferred over mixed 
conifer. It is not known why these differences 
occurred but elevation and slope likely influenced 
the greenness of forage at different times of the 
grazing season. In addition the relative size of the 
mixed confer area in site 1 may have influenced the 
preference levels being exhibited by cattle. 

Analysis of the riparian buffer zone around 
perennial streams was the most illuminating of all 
the attributes analyzed. It was found that in site 1 
and 3, where streams are topographically confined 
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and express minimal (area) riparian wetland 
development; cattle did not have a preference for 
any of the distance categories established. In other 
words, the defined zones had near equivalent 
dispersion over the area evaluated. In site 2, where 
streams were less confined and the area of flood 
plain/wetland development was greater, cattle 
exhibited preference toward the first 99 ft adjacent to 
the stream over the area between 99 and 197 ft. 
However, regardless of these differences cattle did 
not use the area around perennial water more than 
upland areas. Cattle were found on areas beyond 197 
ft of the stream 96 to almost 99 percent of the time.  

It appears that restricting topography may 
also reduce the area occupied by individuals and 
increase the degree of occupation overlap. For 
example in site 2 where flatter terrain predominates, 
cattle covered over 30% more area compared to site 
1. 

This type of occupancy analysis of the 
landscape may be of importance to land and ranch 
managers in the future to identify areas of 
concentrated occupancy in extensive environments. 
For example in this study it was determined that 
although it is commonly believed that cattle spend 
most of their time in perennial stream corridors the 
position data demonstrated that they actually spend 
most of their time occupying uplands. Similarly 
these techniques could assist in identifying areas of 
little to no use for targeted evaluation to increase the 
effectiveness of range improvement projects. 
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Table 3. Stream area occupancy for the buffer zones of the three study sites. 
 

Stream Area 
Occupancy 

Percent occupied in buffer zone 
 

Cumulative percent occupied 0-60m 

Site 1 
(08/09) 

Site 2 
(08/09) 

Site 3
(09) 

Site 1 
(08/09) 

Site 2 
(08/09) 

Site 3
(09) 

Buffer Zones 
 

% % % 
 

% % % 

0m-10m 
(Aquatic 
Habitat) 

0.18 0.86 0.19 
 

0.18 0.86 0.19 

10m-20m 
 

0.20 0.88 0.20 
 

0.39 1.74 0.39 

20m-30m 
 

0.21 0.68 0.21 
 

0.59 2.43 0.60 

30m-40m 
 

0.18 0.53 0.19 
 

0.78 2.96 0.79 

40m-50m 
 

0.17 0.43 0.19 
 

0.95 3.39 0.98 

50m-60m 
 

0.17 0.34 0.19 
 

1.11 3.73 1.17 
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 Table 4. Percent area values of polygons of 95% isopleths representing sample animal occupancy. 

 

Landscape 
occupancy 
Analysis 

Percent occupancy at 95% of GPS locations 

Site 1 Site 2  Site 3 

2008 2009 2008 2009  2009 

Sample % %  % %  % 
1 4.66 2.5  6.15 10.06  19.64 
2 5.59 7.27  9.66 12.6  21.09 
3 6.51 7.63  11.28 13.42  21.32 
4 6.65 7.73  11.42 14.77  22.36 
5 6.94 8.02  11.81 15.35  23.63 
6 7.73 8.17  14.91 15.49  23.73 
7 9.89 10.51  16 18.07  24.75 

Total 47.96 51.84  81.23 99.75  156.51 
Rng 5.23 8.01  9.85 8.01  5.11 
Avrg 6.85 7.41  11.6 14.25  22.36 
Stdev 1.66 2.41  3.27 2.54  1.79 

Sample polys merged 29.12 33.91  47.33 52.75  47.35 
Two years merge  49.44   65.35   
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Conflict stressors, spatial behavior and grazing budgets of cattle  
 

Contact Person: Douglas E. Johnson – OSU Department of Rangeland Ecology and Management           
Address: 302B Strand Agriculture Hall, Oregon State University, Corvallis, OR 97331 
Phone Number: (541) 737-1624 
Email: douglas.e.johnson@oregonstate.edu 
 

Project Objectives: The objective of this study is to develop equipment and software that can monitor stress in 
beef cattle as reflected in heart rate, body core temperature, and movement patterns and to evaluate the relative 
effect of common stressors such as noise and activity during gathering and handling. 
 

Project Start Date: January 2011 
Expected Project Completion Date:  
 

Project Status: 1) Our existing GPS collars were showing quite a bit of wear, especially the cabling to antennas 
and power lines from battery packs, so we decided to build new units.  Because the GPS boards used in the 
original design were no longer available, we redesigned the GPS collars using GPS boards that log continuously 
(1 second intervals) but do not write each point to an SD card.  This was done so we could extend the logging 
duration and reduce the number of times animals had to be gathered and handled. The new units were tested at 
static locations and could log for 19 days and collect over a million positional locations when powered by “D” 
cell batteries.  We constructed 30 collars using a new collar design that places the GPS antenna inside the box 
with the batteries.  This allows neck straps to be adjusted in the field and easy conversion from one type of animal 
to another.  This means that units could be used on sheep, horses, goats, or livestock guarding dogs.  Since these 
units do not write to an SD card, a potential drawback is that the GPS log information is held in volatile memory 
until the unit is turned off and the information written in a retrievable format.  If the unit receives a physical shock 
or the electrical supply is interrupted, the information can be lost.  We tested these units on sheep in small 
pastures and found that the units performed well; however, sheep in small pastures are easier on collars than are 
free-roaming cattle.  We performed a second test on heifers in small pastures and again found that the collars 
performed well.  We just completed a third field test to evaluate units and determine their reliability with free-
roaming cattle.  Only two units of 16 were able to log data.  We are bench testing new PCB boards that write to a 
micro SD card and will fit in the existing collars to ensure accuracy and compatibility with project goals.  The SD 
card will preserve data even if power to the unit is lost.   This will, of course, reduce the length of time that collars 
can be deployed.  Duration of logging with the new boards is currently being determined.  
2) A second printed circuit board design was purchased (20 units) that writes to an SD card and can be 
programmed to accept input from external sensors.  We have worked with two digital types of sensors.  The first 
is a thermistor attached to a wire that records temperature at a chosen interval.  The second is an infrared 
thermometer that functions similarly to the thermistor.  This electronic setup will allow us to log date and time 
stamped positions and temperature as determined from either an infrared thermometer that can be placed in the 
cow’s ear or a thermistor against the skin.  The temperature obtained from the ear should be the more reliable 
index of body core temperature. 
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3) We re-programmed firmware on the Clark ATS to improve accuracy and flexibility of the units.  This firmware 
was bench tested and appears to substantially improve the quality of collected data.  Field testing is proceeding at 
this time. 
4) Last spring we tested heart rate monitors on cattle and found that current designs do not reliably monitor heart 
rate.  We are continuing to work on this issue, but at this time we cannot monitor heart rate on free roaming 
animals. 
5) Several stand-alone recording thermal sensors were purchased by the project and are available for use with 
mature cows. 
6) Several software programs were created to facilitate the processing of collected data. 
7) Trials with cattle will be conducted this fall as animals become available. 
 
Potential Benefits of Sagebrush Consumption by Cattle 
 

Contact Person: Jose Alberto Perez-Amaro and Ricardo Mata-Gonzalez – OSU Department of Rangeland 
Ecology and Management           
Address: 205B Strand Agriculture Hall, Oregon State University, Corvallis, OR 97331 
Phone Number: (541) 737-7355 
Email: amaroj@onid.orst.edu and ricardo.matagonzalez@oregonstate.edu 
 

Project Objectives: To determine if small amounts of dietary sagebrush would have beneficial effects on cattle. 
 

Project Start Date: June 2011         
Expected Project Completion Date: June 2012 
 

Project Status: Previous research has shown that sagebrush produces plant secondary metabolites such as terpenes 
which serve the purpose of deterring its consumption by herbivores. Many herbivores limit the intake of otherwise 
nutritious plants such as sagebrush because of the toxicity posed by plant secondary metabolites.  However, it has 
also been established that plant secondary metabolites in small amounts can promote good animal health due to their 
anti-parasitic, anti-bacterial, and anti-fungal properties.  Therefore, it is possible that at appropriate doses plant 
secondary metabolites can be more beneficial than detrimental for animal health.  A controlled feeding trial was 
conducted to explore the potential benefits of limited sagebrush consumption in cattle.  Sagebrush was mixed with 
hay in the diets of five fistulated steers at rates of 0%, 0.5%, 1%, 3% and 9%.  Every steer had each diet for 
periods of 21 days.  Live weights and hay consumption were periodically recorded and fecal material was 
obtained for posterior laboratory analysis.  Live weights increased in a curvilinear fashion as the proportion of 
sagebrush increased.  A maximum proportion of sagebrush in the diet with positive effects in weight gain might 
be 5%. However, sagebrush consumption of 9% or more would have negative weight consequences.  These 
preliminary results will be complemented with further analyses to better elucidate the potential benefits of 
sagebrush consumption by cattle. 
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REPORT STATUS OF STUDIES FUNDED BY THE OREGON BEEF COUNCIL 

Progress report not required for studies funded prior to 2009-2010 FY and with a full report submitted. 

 
Projects funded in 2007 – 2008 FY 

  Report Status 
Abbreviated Project Title Senior Investigator Progress Full 
    
Rangeland Ecology and Management    
Wolf impact on cattle productivity and behavior D.E. Johnson  X 
Development of digital charting system for range health D.E. Johnson  X 
Livestock, plant community, and sage-grouse food sources J. Miller  X 
    
Animal Sciences    
Digestibility of cool-season in dairy farms T. Downing  X 
Female hormones and immune cells in cattle M. Cannon  X 
Diagnostic test for pregnancy detection in cattle F. Menino  X 
Assay to assess bovine embryo viability during transfer F. Menino  X 
Farm-based livestock manure/biogas production  M. Gamroth  X 
Glycerol supplementation to cattle C. Mueller X  
Copper and Zinc in dairy forage systems T. Downing  X 

    
Projects funded in 2008 – 2009 FY 

  Report Status 
Abbreviated Project Title Senior Investigator Progress Full 
    
Rangeland Ecology and Management    
Wolf impact on cattle productivity and behavior (cont.) D.E. Johnson  X 
Rangeland vegetation and sediment monitoring L. Larson X X 
    
Animal Sciences    
Late gestation protein supplementation of beef cows D. Bohnert  X 
Grazing options with Brassicas and Fodder Radishes C. Engel  X 
Maternal marbling potential and ultrasound technology  C. Mueller  X 
Replacement heifers sired by high or low-marbling bulls C. Mueller X X 
BVDV and BVDV PI screening to initiate BVDB control B. Riggs  X 
Selenium supplementation and retention in beef cattle G. Pirelli X X 
Farm-based livestock manure/biogas production (cont.) M. Gamroth  X 

    
Projects funded in 2009 – 2010 FY 

  Report Status 
Abbreviated Project Title Senior Investigator Progress Full 
    
Rangeland Ecology and Management    
Wolf impact on cattle productivity and behavior (cont.) D.E. Johnson  X 
DNA analysis for cattle diet in sagebrush rangelands R. Mata-Gonzales X X 
Behavior and distribution of cattle grazing riparian zones D.E. Johnson  X 
    
Animal Sciences    
PFG2α to improve uterine health and reproductive efficiency M. Cannon  X 
Disposition and reproductive performance of brood cows R. Cooke X X 
Acclimation to handling and heifer development R. Cooke X X 
Farm-based livestock manure/biogas production (cont.) M. Gamroth  X 
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Projects funded in 2010 – 2011 FY 
    

  Report Status 
Abbreviated Project Title Senior Investigator Progress Full 
    
Rangeland Ecology and Management    
Conflict stressors, spatial behavior and grazing budgets of cattle D.E. Johnson X  
Behavior and distribution of cattle grazing riparian zones (cont.) D.E. Johnson  X 
Grazing and medusahead invasion in sagebrush steppe  D. Johnson X X
Weeds to suppress cheatgrass and medusahead  P. Dysart X X 
Effects of wolves on cattle production systems (cont.) D.E. Johnson  X 
Quantities diet analysis in cattle using fecal DNA R. Mata-Gonzales X X 
    
Animal Sciences    
Protein Supplementation to Low-Quality Forage D. Bohnert X X 
Disposition, acclimation, and steer feedlot performance R. Cooke X X 
Nutrition during bull development on calf performance C. Mueller X X 
Changes in milk parameters in dairy cows with metabolic disorders A. Villarroel X  
Extending grazing season with warm season and Brassica forages S. Filley X X 
Oral Selenium drench at birth to calves J. Hall   
    
    

Projects funded in 2011 – 2012 FY
    

  Report Status 
Abbreviated Project Title Senior Investigator Progress Full 
    
Rangeland Ecology and Management    
Revegetating sagebrush rangelands Invaded by Medusahead D. Johnson X X 
Potential benefits of Sagebrush consumption by cattle R. Mata-Gonzales X  
Effect of wolves on cattle production systems (cont.) D.E. Johnson   
Evaluation of conflict stressors on spatial behavior and grazing 
budgets of cattle (cont.) 

D.E. Johnson X  

    
Animal Sciences    
Effects of camelina meal supplementation to beef cattle R. Cooke X X 
The economics of grassed-based dairying in Oregon T. Downing X  
Yeast culture supp. improves feed consumption in cattle G. Bobe X  
Western Juniper - Induced Abortions in Beef Cattle C. Parsons X  
A pilot study to evaluate in the association of metabolic disorders in 
early lactation and the incidence of anoestrus in dairy cows 

A. Villarroel X  

 

 

Page 87



  

  

  

  

  

  
  

  

  

  

  

  

OOrreeggoonn  SSttaattee  UUnniivveerrssiittyy  

 

 

 

 

BBeeeeff  CCaattttllee  SScciieenncceess  
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

We acknowledge Mrs. Flavia Cooke (Faculty Research Assistant – OSU, EOARC Burns) for 
replicating and assembling all reports. 




