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WHY JOIN THE SOCIETY FOR RANGE MANAGEMENT? 
Today, ranch growth, increased income and productivity, or sometimes survival, depends on making the most of 

every facet of your ranching operation. This calls for specialized knowledge in a number of areas. 

The primary objective of the Society for Range Management is to provide that kind of specialized information 
about range management in an accurate, concise, and timely manner, and to distribute it to the range industry. 
Society for Range Management members are entitled to: 

Rangelands—a bi-monthly magazine reporting the practical experiences of others in range management as well as the 
political events affecting rangelands. 
The journal of Range Management—a bi-monthly update on the latest research on rangeland, livestock production, and 

related subjects. 

Quarterly Newsletter—information about local happenings in your Section. 

Local Meetings and Field Days—throughout the year you'll be kept informed of opportunities to increase your knowledge at 

meetings in your area. 

Section Meetings—Section meetings offer the opportunity to meet and discuss common problems with other ranchers and 
technical specialists in your area. 

International Meetings—those interested in expanding their knowledge of range management on a broader scale may want 
to attend a SRM international meeting. These meetings draw national and international leaders in the fields of range 
management and range policy. 
If you're looking for a way to learn more about range management and don't have a lot of time to invest, join the 

Society for Range Management today! Check with your tax advisor; you will find your membership expenses are 
business related and tax deductible. 
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of the Internal Revenue Code, and also is classed as a public foundation as 
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The objectives for which the corporation is established are: 

—to develop an understanding of range ecosystems and of the prInciples 
applicable to the management of range resources; 

—to assist all who work with range resources to keep abreast of new findIngs 
and techniques in the science and art of range management; 
—to improve the effectiveness of range management to obtain from range 
resburces the products and values necessary for man's welfare; 

—to create a public appreciation of the economic and social benefits to be 
obtained from the range environment,' 

—to promote professional development of its members. 

Membership in the Society for Range Management is open to anyone engaged 
in or interested in any aspect of the study, management, or use of rangelands. 
Please contact the Executive Secretary for details. 

Rangelands serves as a forum for the presentation and discussion of facts, 
ideas, and philosophies pertaining to the study, management, and use of range- 
lands and their several resources. Accordingly, all material published herein is 

signed and reflects the individual views of the authors and is not necessarily an 

official position of the Society. Manuscripts from any source—nonmembers as 
well as members—are welcome and will be given every consideration by the 
editors. Rangelands is the nontechnical counterpart of the Journal of Range 
Management; therefore, manuscripts and news items submitted for publication in 

Rangelands should be of a nontechnical nature and germane to the broad field of 
range management. Editorial comment by an individual is always welcome and 

subject to acceptance by the editor, will be published as a "Viewpoint." 
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Danny Freeman 

Dr. Patricia G. Smith is known as Pat Smith throughout the 
Society for Range Management. She hasn't always been 
editor of the Journal of Range Management nor production 
editor of Rangelands. The evolvement came gradually from 
the time she was a child growing up in Cleveland, Ohio, until 
the present time. There were a number of steps she took and 
decisions made along the way which brought her to her 
present stature as editor extraordinaire. 

Pat has had the usual amount of schooling and educa- 
tional background. Her first college degree was from Notre 
Dame College of Cleveland in 1949, with majors in English 
and art and minors in Latin and education. Summer jobs and 
extra-cirricular activities included work on publications. One 
summer she served as editor of the Jewish Review and 
Observer, a weekly newspaper. On that job she worked with 
the paper from copy preparation through mailing and billing 
and watched its being produced in the print shop. 

After graduation from college she began teaching at pri- 
vate secondary schools in the Cleveland area and continued 
for 17 years, usually serving as publications advisor. Her next 
degree was an MA in English from Loyola University of Chi- 
cago in 1959. 

Seven years after graduating from Loyola University, Pat 
came to Colorado to work as a photo-journalist for a 
Catholic weekly newspaper which required her travelling 
extensively throughout southern Colorado for stories. The 
next fall (1967), she began teaching writing and literature at 
the Colorado Springs campus of the University of Colorado. 

In 1969 Pat Smith moved to Denver so she could study at 
the University of Colorado at Boulder and continueteaching 
at Colorado Springs. Lo and behold— Pat graduated with a 
PhD degree in communication in 1972 with research disser- 
tation on communication style and cognition. Each step 
along the way Pat was preparing herself (unknowingly) for 
eventual work as editor for the Society for Range Manage- 
ment. 

That's when It happened—while she was working on her 
PhD dissertation she met Francis T. Colbert, executive 
secretary for the Society for Range Management. "Confiden- 
tially", said Pat, "I didn't know that range existed except in 
cowboy songs, which I love." When Colbert learned of Pat's 
educational and working background, he hired her imme- 
diately to lay out and paste up the Journal of Range Man- 
agement, "which was being brought into the Range Society 
office at 2120 South Birch Street, Denver. That's the way 
Francis wanted it; he wanted to see the JRM evolve in the 
office before his eyes. 

Later, as Smith says, "When I was found to be literate, I was 
also given the task of helping with copy editing of the Journal 
and proofreading Ran geman's News and similar tasks with 
newsletters that were being produced at the Society head- 

quarters." 

Things were running along smoothly and Pat was learning 
more every day about the Range Society and its publica- 
tions. Then Francis Colbert died suddenly of a heart attack 
on April 11, 1974. After that Smith took over the responsibili- 
ties of production editor. Soon the equipment arrived to do 
the entire JRM in the office, as Francis had planned. That fall, 
October 1974, she took over the duties of associate editor of 
Rangeman's Journal, with Jeff Powell as editor. 

Pat Smith continued to grow in her job as editor with SRM. 
She served as production editor, with Don Hyder as editor, 
for all the publications of the First International Rangeland 
Congress, which was held in Denver in August 1978. 

For JRM she served as production editor with Bert Reid 
and Rex Pieper as editors and Dave Smith, Lorenz Brede- 
meier, Floyd Kinsinger, and Jan Duck as managing editors. 
Since March 1983 Peter Jackson has been managing editor. 
Upon the retirement of Rex Pieper as editor of JRM, Pat 

applied for the job and was appointed editor of JRM begin- 
ning in March 1982. At that time the SRM Board of Directors 
set up a new system with a number of associate editors to 
assist with technical matters and advise Pat in putting out the 
Journal of Range Management. 

From time to time, as she gained experience and know- 
how Pat has been assigned additional tough jobs around the 
office. She has worked with authors and editors of the entire 
sciential and monograph series, production of many being 
done at least in part in the SRM office where she works. Pat 
has also worked with newsletter editors and program chair- 
men for annual meetings, etc. Her latest new assignment is to 
supervise the editorial input for the Communication on 
Renewable Resources (CORR) electronic database. 

Pat commented, "I don't know whether this constitutes a 
career in range management, but it is certainly a career in 

publishing!" I say it is a career in range management because 
she is devoting 100 percent of her working day to the publish- 
ing of range management material in JRM, Ran gelands, and 
other SRM publications. 

Pat, like all of us, has hobbies and other interests besides 
range management. She is an excellent photographer of 
nature, dogs, and horses. As a result of her reading at SRM, 
she became interested in landscaping with native plants. She 
built much of her own greenhouse to further this work, with 
solar heat no less! She enjoys target shooting too. Her most 
active recent hobby is early music: she plays with some 
success the soprano, alto, and tenor recorders and also 
plays the tenor viola da gamba, (whatever that is), giving 
performances with an early music group. "It's all fun", she 

says. "Then, when all else is caught up or the weather is bad I 
curl up with a mystery story." 

I have known Pat Smith since the spring of 1975 when I was 
appointed editor of Ran geman's Journal at the SRM annual 

meeting held in Mexico City, Mexico. She does an outstand- 



4 Ran gelands 6(1), February 1984 

ing job of putting Rangelands together and getting it out on 
time. 

As Ran gelands Editorial Board members and editor final- 
ize manuscripts and articles, they are sent to Pat Smith in 
Denver where they are stockpiled until published. Pat's job is 
to select and choose articles and other material and fit them 
together for each issue. She strives for interest and variety with very good results. 

We need to revIew the major journal publications of SAM 
so the reader will have a better grasp of just what Pat's job is 
now. 

The Journal of Range Management was first published in 
October, 1948 with 62 pages—only one Journal that year. The next two years had four issues each. Beginning in Janu- 
ary 1951 and to the present, JRM has been published six 
times a year. So, the JRM was a going thing long before Pat 
Smith was hired. It is a highly esteemed publication, espe- 
cially by scientists interested in the field of range manage- 
ment. Due to Pat's being there, it has steadily improved the 
past twelve years since she has been involved in its produc- tion and publication. It also has grown in size. Today, each 
issue contains 136 pages. 

Rangeman's News (RN), a bi-monthly publication, came 
into being at the insistence of the SRM Advisory Council. 
The first issue was June 1969 with Francis Colbert as editor. 
It was published every other month—the months JRM was 
not published—until it was replaced by Rangeman's Journal 
(RJ) in October, 1974, with Jeff Powell as its founding editor. 
While RN was in existence, 32 issues were published with a 
total of 448 pages, or an average of 14 pages each. 

Ran geman 's Journal was established, at the request of the 
SAM Advisory Council, as a popular style magazine to 
replace RN. RJ began with 32 pages in each issue. It came 
Out the same months as did RN. RJ ended with the December 

1978 issue; by then it was averaging 36 pages. By action of 
the SAM Board of Directors the name was changed from 
Ran geman 's Journal to Ran gelands effective with the Febru- 
ary 1979 issue. Rangelands started out averaging 44 pages 
but has grown until now the regular size is 48 pages. 

As mentioned before, I was appointed editor in February 
1975 and have remained editor the past nine years. I shall be 
succeeded as editor of Ran gelands by Gary Frasier during 
the SRM annual meeting in February 1984 at Aapid City, 
South Dakota. 

One can see that Pat Smith in her pursuit of excellence has 
had to work with many different people—with one major 
goal, and that is to improve the two major SRM publications, 
JRMand Rangelands. This she has done and is continuing to 
do. 

For the record Pat Smith is editor of the Journal of Range 
Management and production editor of Ran gelands. In my 
rare visits with Pat at Denver or at annual meetings the 
conversation invariably turns to SAM and its publications. She 
told me once, I'm the most read person in the field of range 
management. I read at least once, and usually more, every 
article that appears in JRM and Ran gelands." That's a lot of 
reading, but I know she does it. 

As we so often hear, no one is indispensable—but I tell you 
Pat Smith would certainly be hard to replace. SAM, JRM and 
Ran gelands are better today because of Pat's presence at the 
SRM office the past 12 years. In August1982, president Jack 
Bohning and the Denver staff gave Pat a surprise 10th anni- 
versary dinner in recognition and appreciation of her ten 
glorious years of devotion and loyalty to SAM and its many 
publications. 

It is with great pleasure that I am able to present this 
"treatise" on Pat SMith in this issue of Rangelands highlight- 
ing "Women in Aange Management", my last issue as editor. 

Membership in the Society for Range Management... 
• is open to those engaged in or interested in the study. 

management, or use of range ecosystems and the 
intelligent use of all range resources • includes research scientists, ranchers, governmental 
agency administrators and technical personnel. 
teachers, students, and people from the business 
community • provides members with two ptblications-one ori- 
ented to research (Journal of Range Management) 
and the other oriented to practical resource manage- 
ment (Ran gelands) 

• offers opportunities for face-to-face exchange of 
ideas at local, national, and international meetings of the Society. 

Dues vary according to type of membership and 
geographical section. For application forms and ad- 
ditional information, contact the: 

Execufive Sec&tory 
Society for Pange Manqgement 
27o0 West Fifth Avenue 
Denver, Coloodo 80204 
(303) 571-0174 
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From a Housewife to Range Manager 
Belle Frasier 

Our sandhill ranch was a family operation with my hus- 
band Wilber making the major decisions. We were close, as 
are nearly all ranching couples. We were together 24 hours a 
day. He didn't pack a lunch and leave for the day. Together 
we fixed windmills, made fence, painted buildings, bought 
and sold cattle. We even shared hobbies, or worked at them 
simultaneously. While I quilted, he painted. We designed 
personalized Christmas cards, using photos of his oil paint- 
ings. Together we played a great part in the revival of square 
and folk dancing that swept the country over 30 years ago. 
Wilber became one of the best callers in southwest Nebraska. 

Over the years I served as advisor to and confidant of my 
husband. Our operation as a separate but equal" business 
arrangement that could be proved as being mine in 'more 
than name only" began in our early years together. With a 
$900 inheritance from an uncle I slowly began to build my 
own business. I remember well that first year I bought 9 head 
of yearling heifers, mortgaged them at the bank, and bought 
10 more. When they sold, I doubled my money. I was off and 
running! I remember, too, how we laughed together because 
the sales ticket listed the purchaser as "Belle"—my not-so- 
often-used name. No other was necessary. In successive 
years I bought more and more, keeping them separate and 
branding on the shoulder-not the hip and side as Wilber had 
done. 

But then came one fateful day in March 1975. It was not the 
first time that a prairie fire had swept across the pastures, but 
it was the first time that one had raced with dead aim on our 
home. Only the valiant head-on efforts of the Rural Fire 
Department saved our buildings. As in the past, we were 
thankful that no one had been hurt. However, it was thought 
necessary that Wilber go to the hospital. He had collapsed 
from smoke inhalation and had been treated by the resusci- 
tation unit. 

His last look backward as he left his beloved home was a 
sad one. The fury of the fire had subsided but the area of 
charred grass came within 100 yards of the house. It was a 
scene of desolation. Fences were down, rows of firebreaks 
were running without seeming pattern, wisps of smoke 
showed where cowchips were still burning embers. The fire 
trucks left, but clumps of neighbors and friends were still 
assessing the damage and shaking their heads at the tragedy 
of a prairie fire on a windy March day when the grass was 
crackling dry. 

Early in the morning of the second day in the hospital 
Wilber passed away. Such things happen all the time; but this 
could not be—this was Wilber and I needed him. 

Almost before I knew it the funeral was over; the children 
and grandchildren had gone home and I was faced with 
putting the pieces back together. I knew there was nothing 

Bentz Studio Photo 

worse than being a rancher without grass. Take care of the 

grass and it will take care of you. So fences would be needed 
to separate the burned area from the other pastures to give 
the new growth a start—cattle prefer the tender shoots and 
would not give it a chance. Planned for, but not yet pur- 
chased yearlings for the pastures had to be bought. I was 
helped in this by my brother-in-law, CO. Frasier, who went 
with me to sales and helped buy the necessary stock. After 
that they had to be branded, vaccinated, and dehorned. That 
was a one-time operation, and I have branded hundreds of 
head before, but the surveillance and treating of sick ones 
lasted for weeks. 

There were the usual unexpected minor crises—one day I 
noticed a heifer with two complete loops of wire drawn 
tightly around its ankle, cutting into the flesh to the bone. I 

The prairie fire that caused the death of Wilber Frasier. 

Belle Frasier 

Belle lives on 4W Ranch, Parks Neb. 

Editor's Note: Congratulations to the author, mother of the editor-to-be, for a 
job well done. 
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knew it would probably cause the foot to drop off. To catch 
and throw it with a horse would have been simple for Wilber 
who could rope scores of calves by the head or heels without 
a miss. My hired man and I had to do the job with a pickup. 
This mean a frantic chase around and around, back and forth 
over ruts and with many missed loops. Finally, we made a 
catch, then had to throw the critter by brute force. I was 
knocked down and began to wonder if it was worth it. Since 
then I have had a horse run away with me, stumble, and throw 
me over its head. There were to be other mishaps. 

Even more difficult was my having to re-adjust the loan 
from the Production Credit Association (PCA). It was a 
touchy arrangement, since the previous year had been a 
financial disaster—we had dropped around $40,000 on our 
cattle operation when the bottom fell out of the cattle price. 
The PCA was very helpful, but it was suggested that the 
following fall they would probably have to rewrite the paper 
to mortgage the ranch again. I am proud to say that was not 
necessary; the cattle that year showed a substantial profit. 

For several years I continued to buy stock heifers in the 
spring, run them on grass all summer, and sell them in the 
fall. That made it possible for me to go, worry free, to visit my 
children and grandchildren in the winter. 

Four years after the loan re-adjustment I installed two 
center pivot irrigation systems covering 360 acres. The 
resulting big corn crops have been miracles. My brother-in- 
law, CO. Frasier, oversees the actual farming operation. 

Only a widow who has been left as I was knows the turmoil 
of settling an estate. I had a very good lawyer who gave me 
great confidence. We discussed every aspect of the case and 
he recommended we file a wrongful death suit. The fire was a 
result of carelessness when some workmen on a neighbor- 
ing ranch, installing a center pivot irrigation system in an old 
field of waist-high grass, started a welder at a time when fire 
danger signals were Out, all vegetation was crackling dry, 
and a high wind was blowing. I had three lawsuits before I 
finished. It did not bring Wilber back, but it helped with the 
estate taxes. 

I had had a feeling of despair for a while because Wilber's 
premature death had come before we were able to arrange 
an orderly transfer of property to future heirs. We had been 
considering forming a family corporation to insure an orderly 
transition to heirs when we were gone and to save on estate 
taxes. I went ahead with our plans and since June 1st, 1979 
have operated as FRASIER's Inc.. I can not ever be sure what 
will happen when I am gone, but at least it should not be 
necessary to sell the place to pay the inheritance taxes. I 

started "gifting" shares of stock to my children and grand- 
children so now they all own substantial shares of Corpora- 
tion stock. I sincerely hope they all continue to be pleased 
with this arrangement. 

The figuring of the estate taxes by the Internal Revenue 
Service was simplified greatly by the fact that I had a com- 
plete record, correct to the penny, of my venture since it 
started with $900. It showed that I had bought and sold, kept 
my cattle separate, and helped on farm expenses. I had even 
bought an additional 80 acres of land that Wilber had insisted 
be in my name only. He had been proud of it all. 

I heartily recommend that other ranch wives keep similar 
records of their contributions. Of even greater importance, 
participate in the operations at least to the extent of knowing the state of the business. 

It was such a relief to have my lawyer tell me that every- 
thing we had done for several years facilitated the transfer of 
the estate with minimum taxes. He said it was almost as 
though we had anticipated the crisis and planned for the best 
way to meet it. Everyone knows that the next time, when 
ownership of the family ranches passes to succeeding gen- 
erations, will be much more traumatic, but I have found 
wonderful peace of mind in knowing that everything is pro- 
gressing in an orderly fashion. 

I continue to learn. As I mentioned before, there is nothing 
worse than being a rancher without grass. Take care of the 
grass and itwilltake care of you. Learning about grass seems 
to be a continuous learning experience. Suddenly last 
summer I noticed with great surprise that a hill that had not 
been pastured for 40 years had an enormous growth of 
sagebrush—much thicker and heavier than across the fence 
in the pasture. It amazed me—it was a direct antithesis of what 
I had been led to believe. I discussed this with my brother-in- 
law, Kenneth Frasier. He said he was equally surprised this 
summerto find more grass in the pasture he used than in one 
he'd let lay idle—that one had a growth of weeds. I am sure 
there are many more interesting things to learn. 

It will be 48 years this spring since I was married and 
moved to a sandhill ranch in southwestern Nebraska. With 
the exception of two years when my husband and I owned a 
ranch in the Colorado mountains, now the site of the Vail golf 
course, this has been my life. It has been a life with a good 
many hardships, but also one of a lot of satisfaction. I am 
always glad to get back here after a trip to the hurly-burly of 
California or other places congested with people. Here I can 
find places out in the pastures where no fence is in sight and 
see the country as it has been since the beginning of time. 

The author branding cattle. 



Habitat is defined as "the area or type of environment in 
which an organism or biological population normally lives or 
occurs." Why do they live there? Obviously, because all their 
life requirements—food, cover, and water—are met. What 
are the requirements of moose and wapiti (elk), and where is 
there conflict? Maybe the conflict is minimal and moose and 
elk can inhabit the same local area. The life requirements of 
both moose and elk will be compared to examine the possi- 
bility of co-existence between the two for the purpose of 
game ranching. 

Population and Distribution 
Moose were originally found in all the forested sections of 

Alberta. Then, according to Webb (1959), their numbers 
dwindled to an extreme low by the year 1900. The species 
actually became extinct in the southern foothills and sub- 
alpine zones. Population increases in the northern mixed- 
wood and foothills regions after the turn of the century pre- 
ceeded a southward drift of moose to the southern foothills 
regions. By 1920, moose began to reappear in the south and, 
following a series of severe fires, reached high densities in 
the late 1930's. 

Elk or wapiti were formerly abundant over almost the 
whole of the province. A series of severe winters in the late 
1800's changed the picture greatly. They were almost extermin- 
ated. By 1907, there was only an estimated 1,000 left in three 
regions of the province. Around 1920, the tide began to turn 
once more, and elk began to become more numerous. Native 
herds increased and were re-introduced to the National 
Parks and Cypress Hills. 

Present populations of moose in Alberta are 250,000, and 
of elk are 20,000. 

Moose spend the majority of their time foraging in the 
Boreal forest area of Alberta. They also occur in the Boreal- 
Cordilleran Transition Zone, and in the Sub-alpine Forest. 

The highest densities of elk occur in the foothills and 
subalpine cover types where they graze the grassy slopes of 
the Fescue-Wheatgrass Zone in the winter. In early spring, 
the majority of the elk move off the Fescue-Wheatgrass Zone 
and use the snow-free openings within the Douglas-Fir 
Zone. During the summer months, the majority of the elk 
feed at lower elevations in the Fescue-Wheatgrass Zone. 

Habitat Location by Foraging Preferences 
Moose are primarily browse feeders and must have a plen- 

tiful supply of succulent willow, birch, or aspen twigs (Webb 
1959). The highest occurrence of browsing and most pre- 
ferred browse species were observed in the tall shrub habi- 
tat. Moose browsing does occur in cutovers, though most 
browsing takes place within 80 meters of cover, according to 
Hamilton et al. (1979). Terrestrial feeding forms the bulk of 
the summer diet in dry weight, but aquatic habitat is a very 

About the Author:Cindy grew up in a small farming community in Manitoba. 
She received a Bachelor of Science degree, University of Alberta, in the spring 
of 1982 with a major in plant science and range management. Her main interest 
is in the maximization of output and income from agricultural resources. She is 
currently back at the University of Alberta working the Master of Public 
Management program. 

important element of summer moose diet. Aquatic feeding is 
much more common in June than later in the summer, and 
somewhat more common during the morning and evening 
than in the afternoon. 

Elk are largely grass feeders, and spend approximately 
70% of their time in timbered areas, and 30% in open areas. 
Elk habitat is on a continuum, ranging from almost totally 
covered to almost totally open. Elk individually select for and 
adapt to slightly different habitats or niches. This is a highly 
efficient way to "fill up" the available environment and is an 
example of the broad ecological amplitute of elk (Stelfox and 
Taber 1969). 

Browse was the major component in the diet of elk in 
winter in this study. Elk ate a variety of browse species, aspen 
being the most important both in proportion and frequency, 
according to Hunt (1979). Willows are the second most fre- 
quent browse species. In early spring, elk feed on the new 
flush of upland grasses. In summer, elk feed on green forbs 
and grasses. In late summer, elk forage in the aspen forests 
on foliage; and in early winter, grasses and fallen leaves 
predominate in the diet (Hudson 1981). 

Grasses are most important in the summer, and sedges are 
of minor importance in each season. Forbs are of moderate 
importance in the diet of elk. Agricultural crops are eaten 
when available in the autumn and are particularly important 
for maintenance of good body condition prior to winter 
(Hunt 1979). 

Habitat Location by Season 
Moose have been observed to restrict winter activity to the 

thickest available cover. The combination of heavy cover and 
abundant browse contribute to moose preference for the tail 
shrub habitat, especially in winter. Moderate weather during 
spring and summer and reduced needs for closed shelter 
contribute to the increased use of off-river habitats during 
the summer. 

Stelfox and Taber (1969) have reported that elk habitat 
components may (or may not) be used during different sea- 
sons for different reasons. In summer, elk prefer small wet 
parks and broken parks. These areas provide nutritional for- 
age and high qual ity thermal cover. During fail, use areas and 
preferences change. Use of all timbered types increases, 
especially those stands with an interspersion of small, dry 
parks which are used as foraging areas. The highly preferred 
stands are mature, with good hiding cover. As age of stand 
increases, elk use increases. 
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Habitat Location by Snow Depths 
Hamilton et al. (1979) have noted snow hampers moose 

movements, and moose may only travel as far as necessary 
into a cutover to meet their browsing requirements. The 
effects of snow depth, however, only come into play after a 
critical level is reached, usually thought to be around 75 cm. 
Moose seek coniferous cover when snow depths reach 76-86 
cm. 

To avoid deep snow, elk also seek coniferous cover and do 
not venture into open areas. Snow depths of 45-50 cm will 
cause elk to move to areas with shallower snow, even at the 
expense of leaving better forage behind. During the deepest 
snow cover, Leege and Hickey (1977) have observed elk in 
creek bottoms utilizing waterways for ease of maneuvering. 

As well as snow affecting location of elk, it also affects their 
elevational distribution. During low snowfall winters, most 
elk use is concentrated at the 1,200 meter elevation level, 
whereas during severe winters, elk use is greatest at 600 and 
900 meters (Leege and Hickey 1977). 

Mid-winter localization of moose and elk in the Canadian 
Rockies is as follows: above the dense coniferous forest in 
the open-canopy subalpine region, one-third of the elk and 
moose are found; at the opposite elevational extreme, the 
transitional prairie zone, two-thirds of the elk are wintered 
(Stelfox and Taber 1969). 

Leege and Hickey (1977) have suggested that ungulates 
are severely restricted when deep, soft snow exceeds about 
two-thirds of their chest height. If deep snow prevailed, elk 
would suffer most under these conditions. Moose would be 

Habitat Location by Cover Requirements 
A need to avoid hunters and animal predators may motivate 

moose to avoid browsing far from horizontal cover. Deciduous 
trees and heavy shrub growth can function as escape cover, 
which helps to explain the apparent attractiveness to moose 
of even small deciduous islands. Another reason for keeping 
close to forest edges may be the desire to avoid exposure to 
wind. Hamilton et al. (1979) have demonstrated that moose 
use residual islands as a wind break and appear to derive 
benefits from shallower snow depths on the lee sides of 
residual cover stands. 

Cover is extremely important to elk, but the type of cover 
required is variable due to seasonal changes in climate. Elk 
restrict their movement and primarily use the dense north 
slope mixed conifer type in response to temperature and 
forage. During July and August, the use of thermal cover 
increases with increased daytime temperature and as the 
upland meadow forage cures and becomes less palatable. 
During September through November, elk thermal cover 
requirements decline with moderation in daytime tempera- 
tures and elk use the canyon grasslands. 

According to Leege and Hickey (1977), elk rarely use 
mature timber for cover on clear, sunny winter days. When 
snow depths permit elk to feed in the clearcuts, they will do 
so. Elk seek shelter under conifers when the wind chillfactor 

Aquatic feeding habitat of moose within close proximity to aspen cover. 

least affected since they can cope with snow and can reach 
browse which is generally unavailable to elk (Bouckhout 
1971). 
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approaches minus 30°C and under all temperatures when 
wind velocity exceeds 50 kph. 

Elk require tree and shrub cover for escape (Stelfox and 
Taber 1969). During the fall hunting season, the highest elk 
use occurs in stands with low sight distances. This is a 
reflection of elk preference for high quality hiding cover 

during the fall, and results in their increased consumption of 
browse during the winter season. 

Summary 
The moose is a specialist feeder, with their diet consisting 

mainly of twigs (browse) of tall and short shrubs in winter, 
and foliage and wetland grasses and sedges in the summer. 
The habitat of moose is almost totally restricted to forested 
areas. In the boreal forest, aquatic plants contribute little 
energy, but may provide sodium where it is deficient (Hud- 
son 1981). 

The wapiti or elk is a generalist feeder, and their diet 
consists of grasses, sedges, and short and tall shrubs. As the 
snow deepens, elk begin to browse more as the accessibility 
of grasses, forbs, and sedges becomes limited. Browse 
makes up a large part of the elk's diet, but its role is critical in 
the maintenance and survival of elk and moose during the 
winter season (Hudson 1981). 

The habitat of elk ranges from open areas to forested 
areas. The compound distributions of moose and elk result 
in a fairly uniform pattern of browse utilization (Bouckhout 
1971). The only conflict which arises is that both moose and 
elk depend heavily on browse for winter maintenance. Elk 

are, however, successful competitors because they are flexi- 
ble and resourceful feeders, exploiting all forage layers and 
all habitat types. 

Conclusion 

In the Boreal Forest of Alberta, crop agriculture and live- 
stock production are limited by climate, topography, and the 

cost of land clearing. The boreal forest has several character- 
istics which make it valuable for game ranching. These are a 

relatively shallow snow cover, productive soils, large native 

populations of ungulates (including moose and wapiti), 
undulating plain landscape with low hills interspersed with 
small lakes and marshy areas, and thin-crowned aspen 
forests (Telfer and Scotter 1974). 

Game ranching has excellent potential for integration into 
schemes for multiple land use. Therefore, there is great 
potential for elk and moose ranching on this marginal land. 

Wapiti and moose in the proper combinations can provide a 

balanced use of the range resources and a high consumptive 
efficiency. Careful management must be taken so that the 

stocking rate is low enough to ensure there is enough 
browse for the winter, as this is the only area of potential 
conflict in moose and wapiti grazing systems management. 
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Only 7°h of the ranchers forced off White Sands Missile 
Range after the 1940's are still alive, but the fight for addi- 
tional compensation and the return of their ranges still 
continues. 

Recently, New Mexico State University agricultural econ- 
omists got involved, not to aid the ranchers or the govern- 
ment, but to provide figures on the opportunity cost of not 
ranching for what is now a 43-year period. 

Drs. John Fowler and James Gray first prepared a report 
containing data and information on cattle prices and valua- 
tions of ranches on WSMR at the request of Howard McDon- 
ald, a rancher challenging compensation paid by the govern- 
ment for range confiscated in the 1940's. 

The report has since been developed into Range Improve- 
ment Task Force Report 15, available to those interested in 
figuring the value of former WSMR ranches. 

"McDonald and other ranchers need factual information to 
present to the federal General Accounting Office review of 
their cases," Fowler said. "We have historical budgets, 
market value surveys and the expertise to prepare objective 
facts for what has been an emotional issue." 

Before 1940, ranchers owned and leased grazing range on 
what is now the WSMR. War conditions in the 1940's promp- 
ted the government to lease the area for military purposes, 
but many ranchers continued to pay state lease fees, hoping 
to protect their ranch holdings in the event that the govern- 
ment moved off the range. 

Despite the end of the 1940's war effort, the government 
continues to occupy the area. The government paid for many of the deeded land portions of ranches, but many ranchers 
claim the compensation was too low. 

The economists figured income ranchers would have 
received and value their ranches would have if the govern- 
ment had not taken the area in terms of historical budgets, 
land sales and capitalized values. 

Historical budgets prepared by NMSU agricultural econ- 
omists since the 1930's and a 1979 survey on the market 
value of different size ranches provided figures that allowed 
the economists to calculate net returns to operator labor, 
management and total capital for typical 450-head and 
1,000-head cattle ranches in New Mexico. 

'These typical ranch budgets are starting points," Fowler 
explained. "With information on them, we can extrapolate 

values for ranches of different sizes." 
New returns for the 1000-head ranch in 1982 dollars during 

the 43-year period ranged from losses in some years to a gain 
of $172,476 in 1979. 

When adjustments were made for the consumer price 
index and interest rate payable on savings deposits for each 
year so that valuation was in terms of 1982 dollars, the 
cumulative bank balance income for the ranch over the 43- 
year period came to $10 million. 

"The $10 million represents foregone income, in 1982 dol- 
lars, that a rancher with a 1,000-head ranch on WSMR would 
have made over the period between 1940 and 1982," Fowler 
said. "It doesn't take into account lease payments received 
and paid over the period." 

The economists personalized the budgets for the 992- 
head McDonald ranch and the 450-head Ira and Laura 
McKinley ranch by adjusting for net lease payments. 

They developed a net lease payment schedule which lists 
yearly total lease payments received from the federal govern- 
ment less total lease fees paid primarily for state lands. 

Taking lease payments into account, foregone net income 
in 1982 dollars for the 992-head McDonald ranch was $4.9 
million. Foregone net income for the 450-head Mckinley 
ranch was $925,347. 

"With these two ranches, we see economies of size work- 
ing over time," the economist noted. "The smaller McKinley 
ranch cannot be operated as efficiently as the larger Mc Don- 
ald ranch in terms of labor, animal feed and other factors. 
The differences compound over time." 

The second method the economists used to figure ranch 
value is based on ranch carrying capacity and value per 
animal units. 

The value per animal unit in New Mexico in 1982 is $1,654, 
according to research conducted in 1981 and updated to 
1982 using the New Mexico Grazing Land Index. Multiplying 
that figure by the number of animal units on a ranch at the 
time of displacement will give ranchers figures for the cur- 
rent value of their ranches. 

In the case of McDonald's ranch, the 992-head operation 
was worth approximately $1.64 million in 1982. 

"This is the easIest method for ranchers to figure the value 
of their ranches themselves," Fowler said. "This report has 
the formulas they need, so all they have to know is the long 
run carrying capacity of their ranges. 

Lastly, the economists used several levels of interest rates 
and the standard ranch appraisal capitalization process to 
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determine the average net value of the 1000-head ranch in 
1982 dollars. 

A capitalization rate at 12% placed the ranch value at 
$765,015, while a capitalization rate at 1O% made the ranch 
worth $918,020. Capitalization rates of 7 5/8% and 3% placed 
the ranch value at $1.2 million and $3 million. 

"The federal government uses the 7 5/8% capitalization 
rates. We feel the 7 5/8% or the 3% rates are the most reason- 
able rates," Fowler said, "because these are primarily federal 
land ranches." 

In addition to the budgets, the report contains trends of 
private and state land grazing fees per head per month and 
gross average livestock prices per hundredweight in New 
Mexico between 1940 and 1982. 

This information and the formulas provided with each 
valuation technique will allow ranchers to figure their per- 
sonal ranch value or set up a price scenario with their own 
sales records. 

"Much of this report is support data that has been availa- 
ble, but not compiled in one source," Fowler said. "It is the 
practical information necessary to figure ranch values in 
terms of 1982 dollars." 

Report 15, 'Alternative Valuation Methods for Cattle Ran- 
ches on the White Sands Missile Range 1942-1982," is a 

cooperative project involving the Range Improvement Task 
Force, and NMSU Agricultural Experiment Station and 

Cooperative Extension Service. The report is available from 
NMSU Agricultural Information Bulletin Office, Box 3A1, 

NMSU, Las Cruces, NM 88003; telephone 505/646-3228. • 

Kangaroo Rats 
Diana E. Sjoberg, James A. Young, Kent McAdoo, and Raymond A. Evans 

Kangaroo rats (Dipodomys ssp.) are small, beautifully 
marked mammals found in the arid portions of western north 
America. They are distributed from southern portions of 
western Canada to central Mexico, as far west as California, 
and east to central Kansas and Oklahoma. Kangaroo rats 
occupy the sparsely vegetated areas of dry steppes and even 
the most barren of western rangelands. Recent studies of the 
seed and seedbed ecology of such important range forage 
and browse species as Indian ricegrass (Oryzopsis hyme- 
noides) and bitterbrush (Purshia tridentata) have shown that 
seed collection and caching activities of rodents such as 
kangaroo rats are essential in the regeneration of these 
plants. 

The kangaroo rats are strictly nocturnal. Because of this, a 

person can spend much time on the open range without ever 
actually seeing them. However, loose soil reveals paw prints 
and strange curved impressions made by long balancing 
tails, verifying the rat's nighttime activities. People camping 
on rangelands occasionally observe kangaroo rats in the 
evenings around the campfire. The animals approach timidly 
at first but become much bolder with each successive ven- 
ture into the campsite, filching whatever may be found. 
Opportunistic and swift in their nocturnal activities, kanga- 
roo rats reside during the day in burrows dug in soft soils. 

Authors are undergraduate research assistant, Univ. Of Nevada. Reno, 
range scientist, USDA, ARS; wildlife scientist, Univ. Of Nevada, Reno; and 
range scientist, USDA ARS, Reno, Nev respectively. A list of literature cit- 
ations used in developing this manuscript is available by writing the authors. 
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Taxonomy 
Kangaroo rats belong to the order Rodentia (rats, mice, 

beavers, squirrels, marmots, etc.). This group is classified as 
such because of their upper persistently growing incisors. 
The family Hetermyidae includes kangaroo rats (Dipody- 
mus), pocket mice (Perognathus), and kangaroo mice (Micro- 
dipodymus). 

Kangaroo rats are sometimes confused with pack rats 

(Neotoma spp.). The pack rats are widely distributed on 
western rangelands, especially in pinyon/juniper woodlands. 
The pack rats belong to the family Cricetidae so they are not 
closely related to the kangaroo rats. 

The family of heteromyids appeared in the Oligocene, but 
kangaroo rats are known from as recent as the Pliocene 

epoch when the vast deserts formed in western north Amer- 
ica. Of 20 species identified in current taxonomic texts, only 
two species are currently threatened with extinction. Those 
are the big-eared kangaroo rat (Dipodomys elephantinus) 
and the Texas kangaroo rat (D. elator). It has been suggested 
that the kangaroo rat is closely aligned taxonomically with 
the family Sciuridae (squirrels and chipmunks). The most 
widely distributed of the 21 generally recognized species is 
Ord's kangaroo rat (0. ordii) which ranges from Alberta and 

Diana S/oberg 
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Saskatchewan throughout the western United States. 

Physical Description 

Depending on the species, kangaroo rats weigh between 
1.2 to 6.3 oz. when fully grown. The Giant kangaroo rat (D. 
ingens) is the largest species at 4.5 to 6.3 oz (127 to 179 g); in 
contrast, Merriam's kangaroo rat (D. merriami) weighs a 
mere 1.2 to 1.75 oz. The most common kangaroo rat, Ord's, 
weighs 1.5 to 2.5 oz. These little mammals have a most 
unusual body structure. The head is very large and takes up 
to half of the body length. The expressive dark orbital eyes 
are placed high on the skull allowing the kangaroo rat to 
observe around him. The placement of these eyes have been 
likened to those of snakes. Despite the large eyes, research- 
ers believe their eyesight is poor. 

The forelegs of the kangaroo rats are short and not very 

strong, but are adapted for use in manipulating small food 
items. The hind legs and feet are long and powerful, quite 
similar to those of the Australian kangaroo for which the 
animals are named. The tail is used by the rats for balance in 
the same manner as kangaroos. 

Kangaroo rats are considered to be among the most beau- 
tiful of rodents. Coloration varies with the species; upper 
coat color ranges from pale yellow to dark brown shades, 
and the underside is usually white. The very long tail is 
typically dark with white stripes on the sides and a terminal 
tuft of hair. 

Life History 
Most species are reproductively active from February to 

August. They are capable of producing multiple litters annu- 
ally, with 2 to 3 young per litter, and an average gestation 
period of 29 to 33 days. The most common occurrence is a 
litter in early spring and another during late or early autumn, 
if fall germination of herbaceous plants occurs. 

The young are born naked in nests constructed in the 
burrows. The nests usually consist of dried grasses, seed 
hulls, and root fibers. The coat of the young is complete at 10 
to 14 days, and their eyes open when they are 10 to 18 days 
old. Functioning of the cheek pouches coincides with wean- 

ing at approximately 17 to 22 days. By their 11th day of life 
the young can leap 3 to 4 inches vertically. When they are 
about 3 weeks old, they begin leaving the den with their 
mother. Life span is typically about 2 years under natural 
conditions. 

Adaptations 
Kangaroo rats are highly adapted structurally, physiologi- 

cally, and behaviorally for the arid environment which they 
inhabit. Physiological adaptations in the kangaroo rat result 
in conservation of water. Highly specialized kidneys concen- 
trate their urine up to five times that of man. Kangaroo rats 
also have decreased ventilation in their lungs which reduces 
water loss. Some species use their lower incisors to strip 
away the top layers of shrub leaves to get to the most succu- 
lent inner layers from which they obtain water. The rodents 
cope with the daytime desert heat by remaining under- 
ground where it is cool and moist in their burrows; above- 
ground foraging occurs in the cool of the night. In periods of 
extreme cold or low food intake, the little mammals will 
become torpid to reduce energy consumption. 

The senses of hearing and smelling are highly developed 
in the kangaroo rats. They have a larger expanded portion of 
the tympanic bone, giving them the ability to hear extremely 
well. This keen hearing helps them in their escape from 
predators. Their excellent sense of smell is also an asset; it is 
important to them in relocating cached food stores, and 
because of their solitary nature, it is essential for finding 
reproductively active members of the population. 

Behavior 
Kangaroo rats bound along at top speed of 12 mph, and 

their hops have been measured at 28 inches. The home range 
for adult males averages about one-half acre in area. Within 
this area they excavate their burrow systems which generally 
have at least three separate burrows. These additional bur- 
rows, found at the base of shrubs, provide escape routes for 
the animals. Usually, kangaroo rats are solitary in their living 
habitats, and only during mating and litter raising do they 
share burrows. Up to 8O% of their time is spent in these 
burrows. 

Despite their small size, the ferocity of kangaroo rats is 
surprising. They jump on their opponents and puncture the 
flesh with the toes of their powerful hind legs. Biting is also 
part of the battle. Witnesses have attested that battles 
between kangaroo rats are noisy and often fatal. Researchers 
also warn of nasty bites received from frightened, captured 
subjects, although some species can become quite tame. 

Natural Enemies 
Kangaroo rats have many enemies. Among the birds that 

prey on kangaroo rats are great horned owls, barn owls, and 
red-tailed hawks. The mammalian predators that feast on 
these desert rodents include gray foxes, kit foxes, bobcats, 
and coyotes. Skunks occasionally prey on kangaroo rats, but 
with limited success. Reptiles such as rattlesnakes and 
gopher snakes also utilize the rodents in their diets. Many 
parasites plague the kangaroo rats. Fleas and ticks use them 
as hosts. 

Habitat 
Kangaroo rats are found in areas of low rainfall and humid- 

ity, high summer temperatures, and high evaporation rates. 
They usually inhabit areas of the upper and lower Sonoran 
life zones. Ord's kangaroo rats seem to prefer the disturbed 

Merriam's kangaroo rat, a common rodent of western desert 
range-lands. (Authors Note: We could not find a photograph show- 
ing the kangaroo rat's beautiful tail. When photographers photo- 
graph the rat they either stand on the tail or attach a clip to make it 
stand still and therefore never frame the tail.) 
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soil of road sites where tunneling is easier. These disturbed 
sites are often dominated by weeds which provide cover and 
a high annual seed production used for food. Other kanga- 
roo rats also seem to prefer loose sandy or gravelly soils 
supporting widely spaced xerophytic shrubs. In most cases, 
loose earth is necessary for burrowing sites apparently 
because of the rats' weak forelegs. 

Food Habits 
Seeds are the primary food source for kangaroo rats, 

although other plant parts are also consumed. Insects are 
also important in the diets of Merriam's kangaroo rats, and 
possibly other species as well. 

The favored food items of the kangaroo rats in a California 
study included brome grasses (Bromus spp.), filaree (Ero- 
dium spp.), and fescues (Festuca spp.). In the Southwest, 
kangaroo rat species prefer grama grasses (Bouteloua spp.), 
needlegrass (Stipaspp.), pigweed (Amaranthusspp.),fescues 
(Festuca spp.), and plaintain (Plantago spp.). A study in the 
Sonoran desert showed that availability of resources influ- 
enced the pattern of food utilization, but that the preferences 
of various heteromyid species determined the exact quanti- 
ties used. 

Kangaroo rats have various means of gathering and stor- 
ing food. These methods are related to the necessity of 
staying underground for long periods and to the seasonality 
of food resources. Gathering and storing activities are 
further enhanced bythefunctional use of the cheek pouches 
for transporting food items. (As mentioned previously, kan- 
garoo rats have an exceptional sense of smell which enables 
relocation of stored food.) 

Caches are the most commonly known storage method 
utilized by kangaroo rats. The rodents gather seeds and put 
them in their pouches. Caching usually occurs around the 
immediate vicinity of the burrow opening or at the end of 
well-worn runways. Besides storage, another advantage of 
depositing seeds in the soils is the resulting enhanced water 
content of the seeds. Kangaroo rats indicate a preference for 
seeds stored in soil for a time over those not cached in soil. 
Seeds absorb moisture at nighttime temperatures when the 
humidity in the soil rises. Some seeds may contain upto 30% 
free water and in these arid areas the additional water 
becomes a critically important resource. Because the recovery 
of these seeds is by smell, the depth of burial is shallow. A 
study done on Merriam's kangaroo rat in Arizona indicated 
that at a soil depth of 0.25 inches, 83% of the seeds were 
recovered. The lowest recovery rate (56%) was a depth of 1.0 
inch. 

Although kangaroo rats are well known for their seed eat- 
ing preferences, they need other items to balance their diets 
nutritionally. This balance is accomplished through the use 
of germinated seedlings. Seeds are very low in carotene, 
whereas seedlings, especially coleoptiles or cotyledons, are 
very rich in this precursor of vitamin A. Kangaroo rats may be 
deficient in vitamin A and their reproduction potential there- 
by impaired unless their diet includes germinating seedlings 
from their seed cache system. 

Recent studies with seeds of Indian ricegrass carry this 
scenario a step further. Seeds of this grass are highly dor- 

mant, partially because of the indurate lemma and palea 
which persist around the seed. Kangaroo rats are selective in 
the types of Indian ricegrass seeds they collect. They choose 
primarily the forms with the best chance for germination. 
Most importantly, before the rodents cache these seeds, they 
remove the lemma and palea, thus greatly enhancing germi- 
nation. Although the kangaroo rats then prey on emerging 
seedlings, the key to natural regeneration of Indian ricegrass 
is this partial grazing which reduces intraspecific competi- 
tion among the remaining seedlings in individual caches. A 
similar scheme may exist for other species such as bitterbrush. 

Management Implications 
Kangaroo rats attracted interest in the 1920's and 1930's 

when drought and improper grazing affected many desert 
ranges. Many believed that these small mammals were par- 
tially at fault for the deterioration of the range. Studies on 
these deteriorated sites were completed by the U.S. Biologi- 
cal Survey, now known as the U.S. Fish and Wildlife Service, 
and many other studies have been completed since. In the 
Southwest, it was especially apparent that the bannertail 
kangaroo rat (0. spectabilis) and its extensive mound system 
was causing a loss of forage availability due to the surface 
disturbance on the range. Various methods were devised to 
remove the offending rodent, including use of poison grain 
similar to methods used for prairie dog control. In the 
absence of these animals, range grasses tended to return but 
the economic implication was that it was not cost effective to 
improve degraded rangeland by this method when degrada- 
tion could have been avoided in the beginning, with sound 
grazing practices and management. 

With deteriorating range conditions, less desirable plant 
species are usually the last plant utilized by grazing cattle. 
Kangaroo rats can further increase the numbers of these 
undesirable plant species through their activities. Various 
studies have also indicated that large seeded perennials are 
detrimentally influenced by kangaroo rats during periods of 
low seed production. Because of the small numbers of seeds 
produced, the gathering activities of the rodents can have a 
detrimental impact on plant reproduction. Also, their gather- 
ing of seeds on broadcast seeded areas can be especially 
aggravating. 

The results of most studies have shown that detrimental 
effects by kangaroo rats occur in cases where the range is 

already in a deteriorated condition. Problems caused by 
these rodents are considered only to be additive to the exist- 
ing situation and not due entirely to their actions. 

On the other hand, the kangaroo rat can be very helpful in 
its own way to the land that provides it a living. In good seed 
years, rodents favorably affect seed dispersal and germina- 
tion of large seeded perennial grasses and tall, shrubby 
plants. Recovery of desired range vegetation might be 
enhanced by the differential feeding pressure of certain 
rodents. Soil quality too can be affected by kangaroo rats. 
Their burrowing and caching promotes water infiltration and 
retention, thus improving soil moisture. This favorably affects 
the survivability of seedlings in arid regions and could be 
important in the natural maintenance and improvements of 
our rangelands. S 
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Jean Snider Schadler- 
a Woman in Range Management 

Sherry Turner 

Jean Snider Schadler and husband Lonny's Coleman Val- 
ley ranch includes several thousand acres in Oregon, Cali- 
fornia, and Nevada. It is about as far from the "maddening 
crowd" as you can get in the continental United States. Their 
headquarters is 100 miles northeast of Alturas, Calif., and 
100 miles southeast of Lakeview, Ore. 

Jean and Lonny have two children, Mary Barbara, 6, and 
Katy, 2. She does the regular cooking and housekeeping 
chores on the ranch, serves as a "buckaroo," or cowboy, 
when needed, builds fence and operates haying and feeding 
equipment. In addition to herother chores she considers her 
main jobto be bookkeeping and working with federal agency 
representatives. "Our ranch is 5O% dependent on public land 
grazing permits," says Jean. "I work with the government 
while Lonny handles the cattle. I have to understand the 
federal objectives and perspectives and be well enough 
acquainted with procedures to protect our personal invest- 
ment and meet the federal objectives." Her efforts the last 
few years have been directed through the Modoc/Washoe 
Experimental Stewardship Program. She served as chairper- 
son of the steering committee from its organization in April 
of 1980 until October1982. During this time the Program had 
a guiding force in improving cooperative rangeland man- 
agement on public lands in the Stewardship Area of northern 
California and northwestern Nevada. 

in addition, the Stewardship Program is experimenting 
with several administrative and rangeland management pro- 
grams, including the "Grazing Fee Incentive" program where 
permittees receive a credit towards the annual grazing fees 
in exchange for range improvements they complete on their 
BLM or National Forest grazing allotments. 

The Coleman Valley ranch's dependency on public graz- 
ing lands is typical of many ranches in northeastern Cal ifor- 
nia and northwestern Nevada where the Stewardship Pro- 
gram exists. Ranches were established in the early days 
where sufficient water to grow forage flowed from a moun- 
tain range into a valley. A ranch was developed at the site and 
an oasis formed surrounded by hundreds and sometimes 
thousands of acres of semiarid rangelands. 

Because of the water and intensive management and 
development, the private lands came to have many times the 
productivity of the natural rangelands. Early ranchers found 
they could extend the productivity of their ranch by grazing 
livestock on the vast range acreages during portions of the 
year. Their entire ranching operation was dependent upon 
the surrounding rangeland as well as their deeded property. 
Most of these ranchers today would have to reduce their 
operations substantially if they could not use the public 
lands. In many cases, ranches would no longer be economi- 
cally viable. 
"Many times the cow manager has been blindsided because 
he doesn't fully understand what is expected of him as a 
livestock operator on the public lands," says Jean. 

The author is with the Bureau of Land Management, Susanville, Calif. 

She remembers attending a permittee meeting with Lonny 
a few years ago where the ranchers and Bureau of Land 
Management (BLM) employees were fighting over an Envir- 
onmental Impact Statement. Soon after that meeting Jean 
helped form the Surprise Valley Range Improvement Permit- 
tee Committee. 

At that time, the Challis Stewardship Committee in Idaho 
was just getting underway. Participants from the Challis 
Committee were invited to come to Alturas to talk about their 
program. Encouraged by the new ideas expressed, the 
Forest Service, BLM and ranchers decided to "take a look at 
this Stewardship Program." 

The Stewardship Program is based on the concept of 
encouraging users of public range and forest lands, through 
incentives and other positive approaches, to take better care 

Jean Snider Schadler 

Photo by Modoc County Record, Alturas, California 
Left to right: Glenn Bradley, Modoc National Forest Supervisor; 

Jeanni Conlan, present Stewardship committee Chairman; Jean 
Schadler, past Stewardship Committee Chairman; and Rex Cleary, 
BLM-Susanville District Manager. 

This photo was taken recently when Jean Schadler was honored 
at a dinner meeting of the ModoclWashoe Experimental Steward- 
ship Program for her exceptional efforts as a chairman of the Ste- 
wardship Steering Committee for two and one half years. 

Jean is still a very active member on the Stewardship Executive 
Committee, as well as being on several sub-committees including 
chairing the sub-committee for preparation of the 1985 Report to the 
U.S. Congress. 
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of such lands. It also fosters the idea of resolving conflicts by 
bringing together, in the planning stages, the various interest 
groups involved in management of the rangelands. The pro- 
gram is directed by a steering committee composed of 21 

individuals representing various interests, agencies, and 
points of view including state wildlife agencies, wild horse 
representatives, grazing permittees, federal land manage- 
ment agencies (the Bureau of Land Management and U.S. 
Forest Service), federal conservation agencies (Soil Conser- 
vation Service and Agricultural Stabilization and Conserva- 
tion Service) and environmental representatives. 

'As past chairman of the steering committee, I tended to 
be in the limelight," Jean noted, "but the committee is made 
up of a lot of talented, secure people," 

"Make consensus work" became Jean's motto. Members 
of the committee agreed that all decisions or actions of the 
stewardship program would be reached by consensus. Con- 
sensus is unanimous agreement of all members present and 
acting. Thus, any member of the committee has veto power 
over any proposal. Any matter not receiving unanimous reso- 
lution is, and has been, sent back to a working committee for 
further study or tabled. 

"Jean's leadership has really kept the stewardship pro- 
gram moving," says Lee Delaney, Cedarville Resource Area 
Manager for the BLM. 

As a life-long participant in American movements, Jean is 
reserving judgment on the cooperative management move- 
ment until she sees how the agency professionals use this 
model program. "In the meantime," says Jean, "the steward- 
ship program saved the life of my family's business. That was 
our goal. That makes it a success." 

Jean's background in social programs of the 1960's prob- 
ably helped provide her with the kind of experience that adds 
to her ability. She's a rancher's daughter and grew up near 
Lakeview, Ore. She attended and graduated from the Univer- 
sity of Oregon at Eugene in 1968 as a journalism major. For 
10 years following college she worked in social programs in 
the Portland area. 

"I came home to rest one summer and haven't left since," 
Jean said. "I began working for the Schadlers, met and mar- 
ried Lonny." 

"Young ranchers just out of college think they can join all 
the organizations and attend all the meetings but soon find 
out that the work piles up and they're way behind," says 
Jean. "As a rancher's wife I have time to do that kind of work. 
It may be something other ranch women will get more into in 
the future." 

"Now I'm trying to learn how to monitor," says Jean pur- 
posefully. Monitoring is determining the direction and rate of 
change of range conditions over a period of time. "I want to 
know more about our home range than anyone else possibly 
could." 

BLM District Manager Rex Cleary summed it up when he 
said, "In leading us through the first two and a half years, 
Jean was a relentless taskmaster. That was a major factor in 
the successes that have been achieved." 

Jean is a relentless taskmaster with herself as well as in a 
leadership role. That characterizes how she approaches life 
in general. 

As a "woman in range management" Jean is a creative 
force to be reckoned with. I 

BLM Saves in Inventorying 
Oregon Artifacts 

verytning irom arrowheads to Model T hoods were 
located under a cost-saving method BLM's Prineville archeolo- 
gists used for inventorying historic and prehistoric features 
on 21,771 acres of central Oregon land the agency proposes 
to trade for 20,664 acres of state of Oregon land. 

Federal law requires BLM to analyze the impact to cultural 
resources of any action that could adversely affect them. 
Howew, the state would manage the land substantially as 
does BLM. 

The sophisticated method substitutes sampling and prob- 
ability calculations for a more costly 100 percent inventory. 
The work cost about $8,500 instead of the $30,000 that oth- 
erwise would have been spent. 

Likely Spots Chosen 
The survey work was concentrated on areas where human 

activities would have been more likely. Computerized soil, 
vegetation, and fauna surveys provided the backbone for the 
calculations. These were combined with studies of how 

plants were used by indigenous people and the outcome was 

identifying 1,649 acres as likely to contain prehistoric archae- 

logical sites eligible for the National Register of Historic 
Places. 

The most likely spots: diverse past or present habitats, 
soils more than 12 inches deep, big game cover, available 
water—at least seasonally, pristine habitats more diverse 
than existing ones, topographic breaks, caves and over- 
hangs, edges of plant types or water. 
Signs Noted 

Signs of more recent historic times were soldered tin cans, 
glass bottles, domestic utensils, a rock wall, and even auto- 
mobile parts such as that Model T hood. 

Results shown that the area had at least intermittent use by 
both prehistoric and historic people, but no substantial set- 
tlement ever existed. The earliest habitation was at least 
7,000 years ago with 35 prehistoric sites logged and ten more 
historic sites dated from 1880 to 1930. 

Others involved in the project were the Oregon State Div- 
ision of Lands, Oregon State Historic Preservation Office, 
University of Oregon Museum of Anthropology, and BLM's 
Oregon state office.—BLM News 
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Marilyn Samuel, Range Researcher 
Richard H. Hart 

"I'm Marilyn—talk to me about Range Management" reads 
the lapel tag worn by the stylish, dark-haired lady. That tag 
signals the enthusiasm and knowledge Marilyn Samuel 
brings to the range profession. 

Like several of us, Marilyn did not originally plan a career 
in range. Born in California, she lived in the Bay Area until 
her junior year in high school. Then the family moved to 
Cheyenne (her father was a civilian missile contractor). In 
1960 she entered the University of Wyoming, where, she 
says, "I took all the ecology that was available, before it was 
fashionable." She earned her B.S. in zoology in 1964 and her 
M.S. in botany in 1966. I tried to convince her to publish her 
Master's thesis, "The Genus Potentilla (Rosaceae) in Wyom- 
ing", but Robert Dorn beat her to it with his "Flora of 
Wyoming". 

A job announcement letter on a UW bulletin board led 
Marilyn to apply for a job as research assistant (botanist) 
with the USDA's Agricultural Research Service at the Chey- 
enne Horticultural Field Station, Cheyenne, Wyo. She star- 
ted work in August, 1966, with Pathologist Bill Thyr, on 
control of bacterial canker of tomatoes. Marilyn discovered 
that growth of the canker bacteria was inhibited by another 
previously undescribed bacteria, and this was the subject of 
her first paper, published in 1974. Beginning in 1968, she also 
assisted Horticulturist Gene Howard in breeding strawber- 
ries, raspberries, and tetraploid carnations. Several breeding 
lines of carnations and canker-resistant tomatoes were deve- 
loped in these programs. 

Marilyn's involvement with range began in 1974, when the 
Cheyenne station was renamed the High Plains Grasslands 
Research Station. She went back to school, taking several 
courses in range management at the University of Wyoming 
and Colorado State University. She also trained with USDA 
Range Scientists Don Hyder and Walt Houston at the Central 
Plains Experimental Range near Nunn, Cob. 

Marilyn was promoted to botanist (support scientist) and 
joined the new Range and Livestock Management Research 
program at Cheyenne. Under this program, Marilyn has 
primary responsibility for research on range plants and plant 
communities. She determines environmental and manage- 
ment effects on species composition and productivity of 
range and cultivated pasture, and monitors the effects of 
stocking rate and grazing systems on range plant species 
and communities. She also studies differences among clones 
of blue grama in their potential for revegetation; frequency 
and intensity of grazing by cattle on standing milkvetch; and 
competitive relationships of range grasses. "Finally", she 
says, "I'm back in the kind of botany for which I got my 
degree." She has been author or co-author of nineteen range 
publications. 

The author is research agronomist, USDA, ARS, Cheyenne, Wyo, 82009. 

None of this rather dry history really tells you much about 
Marilyn Samuel as a person, particularly the energy and 
devotion she gives to the art and science of range manage- 
ment. Since joining SRM in 1974, she has attended every 
Annual Meeting of the Wyoming Section and every SRM 
Annual Meeting since 1976. She's not just "here for the beer," 
either. She has presented six papers and co-authored two 
others. She participates actively in all meeting activities, and 

is ready to talk range anytime and with anyone. She was 
Publicity Chairman (she is not fond of the term 'chairper- 
son") of the 1979 SRM Annual Meeting in Casper, Wyo. 
Continuing her work in spreading the good word, she was 
appointed to the SRM Information and Education Commit- 
tee in 1980, and became Chairman in 1981 and 1982. While 
on this committee, she was instrumental in helping to 
develop the information and membership brochures of SRM 
and received a letter of commendation from President Jack 
Bohning. She also chaired the Wyoming Section I and E 
Committee in 1980. She was commended by Gary Frasier, 
associate editor for JRM, for the quality of her manuscript 
reviews, and she is now on the Editorial Board of Range- 
lands. Marilyn modestly downplays her Society activities, 
saying "If you want ajob in SRM,just open your mouth." The 

Marilyn Samuel (standing) with UW students and summer biolog- 
ical aids Pam Wiant left and Patty Smith right. 
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members in the Wyoming Section know better; they gave 
Marilyn their "Trail Boss Award" in 1980 in recognition of her 
services and accomplishments. 

Marilyn is an excellent role model for young people with an 
interest in range or any other science. She helps guide the 
300 to 400 grade and junior high school students who visit 
the High Plains Grasslands Research Station each year. She 
has been called on to teach biology classes in the Cheyenne 
school system, and has judged both Laramie County and 
District Science Fairs. 

How does Marilyn deal with being a "woman in range"? 
Maybe Patty Smith, UW range student and Marilyn's summer 
aid, summed it up best by saying, "As far as work is con- 
cerned, Marilyn sees herself as no different from her male 
counterparts. The same 'rules' apply for scientists whether 
they are male or female." Marilyn Samuel's achievements 
testify to how well she understands those "rules". Her family 
understands too; daughter Sheri, an eighth grade gifted stu- 
dent, is thinking of a career in science. 

Overseas: Women Are at Home on 
the Range 
Linda Howell Hardesty 

In the past decade, professional women have become 
fairly common in universities, government agencies, the 
Society for Range Management, and other places where 
range managers congregate. The degree to which we have 
been accepted and encouraged by male colleagues speaks 
to their credit. However, in overseas work, range manage- 
ment remains a predominantly male field. This is true even 

though women can make a unique contribution because of 
the more defined gender roles which exist in many countries. 

Among the reasons why more women are not involved 
overseas is our recent entry into the field. Team leaders want 
experienced personnel and few women have been around 
long enough to have this experience. But this is a temporary 
situation which is rapidly resolving itself. 

Assuming qualified women are available, a more difficult 
problem is that many men feel ill at ease traveling and work- 
ing with a woman. When conditions are difficult, men may 
feel an exaggerated sense of responsibility for a woman's 
safety or comfort, and at the same time resent this self- 
imposed obligation. Host country nationals can make erron- 
eous assumptions about a woman's relationship with team 
members which embarrass everyone. Living quarters lack- 
ing privacy, common or nonexistent bathrooms, plans for a 
dubious evening's entertainment, all can cause discomfort if 
a woman is part of the group. Some fear that women will lack 
credibility in cultures which still exclude women from tradi- 
tionally male disciplines. 

In my experience these "disadvantages" have never been a 
real handicap though they sometimes give us all a great 
laugh. Considering the possible advantages of having a qual- 
ified woman on the team it may be worth the effort to seek 
one out. 

Women have different experience, points of view, and sen- 
sitivities. This can be invaluable in forming an accurate pic- 
ture of an unfamiliar culture or production system. On a 
recent assignment, our team was debating why cattle weren't 
pastured on the uncultivated commons above the villages. 
Cattle are stabled at the house and fed cut forages or led to 
graze nearby roadsides and fallow fields. This is the woman's 

job, as the men are often away working. Fixing an evening 
meal with local ingredients such as dried beans is time- 
consuming. There is too little daylight for the woman to lead 
her cows any distance, give them enough grazing time, and 
return home to make dinner. Changing this grazing system 

Linda doing field work in Brazil 
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will require changes in household routines or labor distribu- 
tion. Many men might have difficulty recognizing this as a 
factor in livestock production. 

Most of the world's rangelands are used by subsistence- 
level producers. This differs from the market-based system 
which we usually work. A subsistence economy integrates 
the needs and resources of the family, the community, and 
the environment to minimize risk and dependency. Like it or 
not, most women have been raised with a home-centered 
bias which may make understanding and working within a 
family-based, subsistence economy easier. 

A second advantage is that women professionals may not 
seem as intimidating and thus be able to win confidence 
more rapidly and have access to more reliable information. A 
man may be more willing to risk exposing his ignorance, 
errors, or uncertainties to a woman than to another man. We 
all had stunning proof of this on a farm visit where the team 
had closely questioned the producer on his feeding pro- 
gram. The reported reproductive performance of his cows, 
and their excellent condition just didn't add up against his 
forage base and lack of supplemental feeding. Later, I took 
him aside to try rephrasing the question. As it turned out, he 
did supplement—heavily. He even gave me a product label, 
along with an apology. He hadn't wanted to mention the 
supplement in front of the government veterinarians because 
they did not approve of the product. In a similar manner, 
women might be effective in range extension and other pro- 
motional work where success depends on being perceived 
as helpful and non-threatening as well as knowledgeable. 

Concerning credibility, I have been better accepted by 
male colleagues overseas than by some in the U.S. I have 
found this even in countries where women's roles are still 
very restricted. The U.S. is known for the freedom and flexi- 
bility of its professional women and, approving or not, we are 
the subject of considerable curiosity. Having no culturally 
conditioned response to this situation, men are forced to 
improvise and respond to you as an individual. Perhaps it is 
due to my novelty, but I have been accepted, invited to 
meetings, given introductions, assistance, support, informa- 
tion, and confidence from foreign male colleagues well 
beyond the stated terms of any formal collaboration. I have 

to conclude that credibility problems, if they exist, can be 
overcome. 

Perhaps the most essential argument for including women 
in overseas projects is the number of countries in which 
women either control or have a major part in range livestock 
production. Often this is a hidden role, unnoticed, or reported 
by reference works or host country officials. Yet when you 
get to the field, there they are. Throughout much of Africa 
and the Middle East, small ruminants may be the woman's 
property, or if not, at least her daily responsibility. Yet men 
outside her own family may be forbidden any contact with 
her. Onecountry in which I worked isstriving to maintain and 
improve its native cattle breeds. Part of the program is to 
provide approved bulls to each village. We visited a farm 
where the woman led out the village bull and her own five 
cows. A government representative lectured us on the fine 
points of the bull's conformation, then proceeded to evaluate 
the cows using similar criteria. The woman tried unsuccess- 
fully to interrupt and later showed which cow's calves she 
actually kept, revealing a selection system based on milk 
rather than meat production. And it is she who has actually 
been deciding which calves stay in the herd and which go to 
slaughter. It makes sense for women to work with production 
systems run by other women rather than having to rely on 
second-hand information relayed by men who may have 
more authority than knowledge. 

Women have different insights, access to information, and 
credibility, all of which can enhance the range of intercultu- 
ral exchange and add to our ability to understand and 
improve livestock production in less developed countries. 

Returning briefly to the reasons more women aren't 
involved in overseas work, I would suggest that any compe- 
tent professional woman has already dealt with these issues. 
Working overseas with a woman is less disconcerting than 
most men suspect. If she is a good scientist and works well 
with people, then encouraging her involvement overseas can 
result in a more complete and effective program. 

Acknowledgment: I would like to thank Dr. Thad Box for reviewing 
this manuscript, and much more importantly, for his encouraging 
me to try overseas work. In so doing, he has added tremendously to 
my enjoyment and satisfaction with my chosen work. 
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Women in Range 
Sandra L. Emrich 

I am employed as a reclamation specialist with the Colo- 
rado Division of Mined Land Reclamation. It is through this 
position that I became directly involved with rangeland 
issues. However, my interests and past experiences paved 
the way for my role as a woman in range. 

Having grown up in Denver, Colorado, I took advantage of 
its close proximity to the mountains. Many summers were 
spent backpacking and exploring different parts of the State. 
As a result of my recreational activities, I developed an inter- 
est and respect for the out-of-doors. 

In high school I took several ecology and environmental 
conservation classes. These classes stressed the delicate 
balance within and between natural environmental systems. 
This was a period in time (the early 1970's) when the ecology 
and environmental movements were very popular. Given my 
interest in the out-of-doors it seemed only natural to study 
ecology in college. 

That is what I did. At the University of Colorado in Boulder 
I enrolled in the environmental biology program with a con- 
centration in plant ecology. Course work included labora- 
tory work and extensive field work. 

Before graduation I had the opportunity to work with the 
Colorado Natural Areas Program and the U.S. Fish and Wild- 
life Service conducting an inventory of potentially endan- 
gered or threatened plant species in the Piceance Basin in 
northwestern Colorado. This project was very educational 
and altered my perspectives on environmental matters. I 
came to the realization that politics and government play an 

integral role in the management and preservation of natural 
resources and ecosystems and that not only is it important to 
understand the physical aspects of the environment, but the 
laws that govern those resources as well. This belief was 
reinforced as I began my job search. 

After graduation with a Bachelor's degree in biology 
(1978), I began working for an environmental consulting firm 
in Denver as a field technician. The projects I became 

involved in were primarily baseline vegetation studies. These 
studies characterized the existing vegetation communities, 
and the information was used to develop reclamation plans. 
The studies were required as a result of recently passed 
environmental laws. Additionally, I worked on reclamation 
projects, report writing, and vegetation research plots. The 
experience gained as a consultant proved valuable in my 
present job. 

As a reclamation specialist with the Colorado Divsion of 
Mined Land Reclamation for the past three years, I review 
coal mine permit applications for compliance with the Colo- 
rado Surface Coal Mining Reclamation Act. I also inspect 
coal mines for compliance with the same law. The job 
requires a working knowledge of a wide range of disciplines 
including land use, soils, vegetation, wildlife, hydrology, 
mine engineering, and reclamation planning. Information on 
these disciplines is reviewed to insure that the mining and 
reclamation plans will minimize environmental impacts and 
produce effective reclamation. 

Since my academic training is in plant ecology my specific 
responsibilities at the Division include reviewing vegetation 
baseline data, and revegetation plans in the office and 
assessing the success of revegetation efforts in the field. 
Additionally, I work closely with geologists, hydrologists, 
range scientists, and engineers on the Division staff during a 
permit review. My job requires a great deal of interaction with 
mine operators, land owners, and other state and federal 
government agencies. As you can imagine, there are many 
technical and legal considerations that must be balanced 
when reviewing reclamation and post-mining land use plans. 

With reclamation being a relatively new science there are 
many ideas on how rangelands should best be reclaimed. 
Numerous studies have been conducted and the knowledge 
continues to grow. Reclamation of rangelands in Colorado 
has been largely successful and will continue to improve as 
we learn more about reclamation techniques. 
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Students Range the Range on Field Trips 

Jean L. Rehmeier 

"Field experience is a very important part of what can be 
done by a university to produce effective range managers," 
according to Dr. F.E. Fee" Busby, division head Range Man- 
agement, University of Wyoming in Laramie. The statement 
was made in reference to the annual Range Management 
field trip offered to UW students during their week-long 
spring break. This field trip is designed with the main objec- 
tive of familiarizing range students with some geographically 
unique rangelands in the country. 

"There are ideas outside Wyoming worth knowing, and 
experiencing these ideas is the best way for students to learn 
them" said Busby. The UW Range department whole-heartedly 
backs this mode of teaching. "Most years spring weather is 
so severe in Wyoming that if students are going to get good 
field experience we've got to go to a warmer, and therefore 
more southern climate," adds Busby. 

Students sign-up for the field trip during regular class 
registration and receive class credit for it. However, the stu- 
dents themselves are partially responsible for funding this 
trip. This year the AMAX* foundation helped out by taking 
some of the financial burden off the students, which contrib- 
uted to the success of the trip. 

The students themselves came from drastically different 
geographic ecosystems, which added considerable depth to 
the group. Mike Blake, from Argentina, and Dave and Marc 
Booth of Sheridan, Wyo., are examples of the diversity of 
students. 

The group, led by Drs. Dan Rodgers and Quentin Skinner, 
took off Saturday, March, 5, 1983. They braved the winds and 
snow of a storm that would stay with the vans until they 
approached the Utah border. This was a proper send off from 
Wyoming for these students whose purpose in leaving 
Wyoming was appropriately exemplified. 

The first stop following a scenic drive through the moun- 
tainous area of Provo, Utah, was the Desert Range Experi- 
ment Station outside Milford, Utah. Ralph Holmgren was the 
host and tour guide for the group. A tour of the station 
revealed the flat, dry terrain that is characteristic of a cool 
desert ecosystem. This experiment station was established 
in 1933 with lands from the public domain set aside by the 
President of the United States. "This station as typical of arid, 
low shrub deserts. It is a 'cold desert,' allowing livestock 
grazing in the hills and valleys in the winter," said Holmgren. 

This area, in terms of climate and terrain, contrasts with 
The author is a student, Range Management Division, College of Agricul- 

ture, University of Wyoming, Laramie 82071. 

Editor's Note. Ordinarily, we don't publish students' range management field 
trips because all universities teaching range management offer field trips 
along with the course studies. But this one was so interesting and well done 
that we thought it desirable and appropriate to publish so all Rangelands 
readers will know what generally occurs on range field trips for university 
students. 

'AMAX is a word, not an acronym, and is a part of the AMAX Coal Company. 

the range in areas surrounding the University of Wyoming. 
"There is so much flat, you can see for miles until you finally 
reach the horizon," said Sandy Wyman of Wisconsin. "The 
distances are very deceptive." 

The Utah station grazes mainly sheep, unlike the Zimmer- 
man Ranch that has cattle on the cool desert range of central 
Nevada. A family-owned ranching corporation, Evan and his 
wife, in addition to their sons and their families, have made 
their living from desert ranching for over 30 years. 

The students spent the night on the RO ranch, one of 
several adjoining ranches in the corporation. The next day 
students were audience to a talk from Evan and his son Ted. 
After this talk, students were taken on a tour of several range 
sites. "We use rest-rotation, and control our cattle with water 
mainly," said Ted about their grazing system. "We don't use 
any fencing, except to keep the cattle off the highways." 

On a ranch encompassing the many acres in this opera- 
tion, getting around to check on the cows can be an arduous 
task. "We have our own helicopter that my brother is licensed 
to fly. It comes in real handy when the cows are in areas 
impassable because of snow or if we need to locate strays," 
Ted said. 

When asked about how he thought the Federal govern- 
ment could help ranchers, Evan replied, "I think it's good 
management to keep ranchers that are good range manag- 
ers in business." 

After a long but beautiful drivethrough the Sierra Nevadas 
and Death Valley, the group arrived at Morro Beach, Calif. 

Brad Strauch (boots in hand), Mitchell, Neb., Dave Booth, Sheri- 
dan, Wyo., Jeff Petty, Laramie, Wyo., and Mike Blake of Argentina at 
Morro Beach, Calif. Strauch has been caught of f guard by the tide 
and is forced into a quick retreat. 
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This was a first-time experience of the Pacific Ocean for 
most of the students. 

Curiosity for the ocean and for the many frogs and lizards 
encountered during the trip was reflective of the culture 
shock students experienced. 

The colorful history of the Eagle Ranch in San Luis Obispo 
County was an interesting backdrop to the efficient cow-calf 
operation that now exists. A ranch settled by a German baron 
in the late 1800's, the Eagle Ranch was one of the first 
purebred Angus breeders in California importing the initial 
stock from Scotland. The Eagle presently runs blackbaldies 
under the supervision of ranch manager Meredith Gates. 
"We stock light enough that supplemental hay isn't really 
necessary. During a tough season we may use barley or 
wheat stubble," said Gates. Then he went on to add that the 

tough season is usually in the summer time when grasses lie 
dormant and in the fall when the heifers and cows are 
calving. 
"There has been no hunting allowed here for the last 50 

years," said Gates, adding that "Many blacktailed deer, wild 
turkeys, quail and other wildlife here tend to stick around the 
bald areas where brush control by burning has been used. 
The deer as well as the cattle will browse on shrubs keeping 
them somewhat under control." 

"Goat herds work well in trimming back the shrubs but 
most cattlemen don't want the bother," said Bill Weitkamp, 
farm extension advisor in San Luis Obispo County. 

That afternoon was spent en route to San Joaquin Experi- 
ment Station. This station was established in 1935 by United 
States Forest Service for annual grassland experimentation. 
Don Duncan, a resident research head was the tour guide 
giving students an outline lecture on research that had and 
was presently being conducted. 

One of the outstanding characteristics of the experiment 
station was the different types of plants used for forage. 
Many of the plants that are considered invader species in 
Wyoming are "perfectly legitimate as forage here, and not 
only that but can be more productive than excellent condi- 
tion range in the mid-western grasslands," said Duncan. 

"There Is, however, extreme variation of the annual forage 
production from year to year which makes it impossible to 
manage for," said Dauncan, and adds, "The most efficient 
use of this range is a stocker operation. You can hardly 
overgraze this annual grassland unless there is danger of 
gully erosion. You'll hurt the cows a long time before you'll 
hurt the range." 

Going from a primarily cattle producing area at San Joa- 
quin to Hopland Field Station in the southeastern part of 
Mendocino County, sheep production appeared to be the 
rule instead of theexception. Al Murphy, the superintendent 
at Hopland, was host to a tour of the different projects in 

progress at the station. Most of the experimentation was 
studies that directly or indirectly affected the sheep industry. 
The major breed was Cordale, but Targee and Finn sheep 

At the Eagle Ranch, students were audience to talks from ranch manager Meredith Gates and San Luis Obispo county agent Bill Weitkamp. 
This hay meadow of alfalfa and hardinggrass has five cuttings a year, a total unheard of in the short grass prairies of the Rocky Mountain 
Region. 
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hybrids were being tested. 
A very Interesting project on its fifteenth year of study is a 

coyote control experiment. A limiting factor in sheep ranch- 
ing here is coyotes. They account for 10-15 percent loss per 
year. 'This takes its economic toll on producers, making our 
work of critical importance," said Murphy. 

At Hopland a large network of pens is maintained to raise 
coyotes from young, then collect waste materials from which 
an attractant and/or repellent element is derived. This is then 
used to lure males for catchment or for repellent in a disper- 
sal system. 

The field trip was brought to a close with a stop on the way 
east in Elko, Nev. Here students were audience to the Saval 
Ranch Research and Evaluation Project, "an interdiscipli- 
nary evaluation of intensive livestock grazing management," 
according to a handout given students. There are seven 
different study areas consisting of: climatology, watershed, 
vegetation, fisheries, wildlife, livestock and economics. The 

steering committee for the project was a CRMP (Coordi- 
nated Range Management Planning) group. 

This set of mini-lectures, given by the principal investiga- 
tors from each group, was especially interesting to students 
because they covered the entire gamut of the different 
science disciplines to be found in range management. 

Unfortunately, Nevada, like Wyoming, is plagued with 
unpredictable weather, especially in the form of snow, so 
students were not able to see the Saval ranch. 

Thus ending this year's range field trip, a tired group of 
students then returned to Laramie, most of them to sleep it 
off only to get cracking on a research paper that fulfills the 
requirements for the class. Now the job of sorting out who 
was where, and who had done what, had better be in the 
students notes. However, most of the lessons learned wer- 
en't written down in lecture notes or handouts. Most of what 
will stay with these students will be the country, the people, 
and the stark differences that make a well-rounded and 
knowledgeable range manager. 

The annual grassland ecosystems (Eagle Ranch pictured) throughout California were very interesting to these students who had been 
studying range in a short-grass prairie environment. The oak trees were parasitized by mistletoe, another feature of the area that these 
students had never seen. 
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Women: a Growing Range Resource 

Berta A. Youtie 

Ten years ago It was quite unusual to meet a female range 
conservationist employed by a government agency. Recently 
an increasing number of women have shown an interest in a 

range management career and a noticeable number of 
women are entering the professional work force. Equal 
opportunity legislation has aided women in securing employ- 
ment within the federal agencies. However, women as indi- 
viduals must prove their abilities in order for the old barriers 
to dissipate. 

In 1977 I applied for a seasonal position with the Bureau of 
Land Management (BLM). Responsibilities were to conduct 
a rare and endangered plant inventory on nearly 2.5 million 
acres of federal rangelands. Since no women had previously 
been hired for a field position by that office, the supervisors 
were skeptical. However, my qualifications were good. I had 
a degree in botany with range training and I had identified 
plants and mapped vegetation types on National Parks and 
Nature Conservancy lands in the sagebrush grassland region. 
The people I listed as references were all questioned, in 

particular, regarding my abilities to work under strenuous 
field conditions. 

I obtained the position and began work in February before 
the snow melted from many areas. To accomplish my job I 

would leave the office on Monday morning, drive backroads 
to locate suitable sites, hike to inaccessible areas, camp in 
the evenings, and return to the office on Friday afternoons. 
By the end of the summer I had demonstrated that even a 
woman raised in Philadelphia could survive on the range and 
successfully complete the job. Today many women biolo- 
gists and range conservationists in similar situations have 
proven their competency. 

When I first enrolled in rangeland resources classes at 
Oregon State University in 1973, only three women were 
associated with the program. During the ensuing years, I 
worked for the department as a work study student and later 
as a research assistant. When I left Oregon State in 1981, a 
much larger number of women were enrolling in range 
courses. Women constituted 50 percent of the graduating 
seniors in 1980 and three women were enrolled in graduate 
programs. In view of this apparent increasing interest by 
women in rangelands, I wondered if other universities were 
experiencing similar trends. 

Last spring I conducted a survey of 28 U.S. universities 
which offered a degree program in rangeland resources or 
range science. I asked the schools to provide data on the 
number of men and women who were granted B.S., M.S. and 
PhD. degrees in range from 1970 through 1983. Many of 
these schools did not have a separate range department, but 

included range science within agronomy, plant science, 
botany, forestry, natural resources, wildlife or animal science 
departments. A few universities granted combined degrees, 
but these were not included in the following summary. Six- 
teen of the 28 universities provided usable information. 

Valerie Guardia-Harper monitoring range trend near Moscow, Ida. 

Berta Voutie 

The author is graduate research assistant. Department of Plant, Soil and 
Entomology Sciences, University of Idaho, Moscow. 
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Table 1. The number of women earning degrees in range resources and the percentage of rangeland resource degrees that were granted to 
women from 16 u.s. universities (1 970-1983). 

Years/Degrees 

Number of w omen granted de grees in rangel and resources 
Percentage o 

g 
f rangeland resource degrees 
ranted to women 

B.S. M.S. PhD Total B.S. M.S. PhD 

1970 1 0 0 1 1.5 0 0 
1971 0 1 0 1 0 5.0 0 
1972 0 2 0 2 0 8.0 0 
1973 4 2 1 7 3.5 6.0 7.1 
1974 2 4 0 6 1.5 8.9 0 
1975 6 0 0 6 4.8 0 0 
1976 12 0 1 13 8.2 0 4.5 
1977 24 6 1 31 18.2 9.7 4.5 
1978 28 10 2 40 17.2 15.2 9.5 
1979 46 14 1 61 21.1 26.4 3.6 
1980 57 9 3 69 30.0 12.7 14.3 
1981 40 19 2 61 23.8 24.4 10.5 
1982 39 9 0 48 26.2 11.0 0 
1983 35 9 0 44 31.3 19.1 0 

Totals 294 85 11 390 

Thetotalnumberotwomenearning each degreeeach year 
and the percentage of total degrees which were granted to 
women were analyzed to determine if there were significant 
trends. There was a statistically significant increasing trend 
in both the number and percentage of women granted pro- 
fessional range degrees from 1970 through 1983 (Table 1). 

In 1970 only one woman graduated from the 16 responding 
universities with a Bachelor's degree. However, since 1977 
women have constituted a yearly average of over 20 percent 
of the graduating seniors. Perhaps, this recent growth of 
female interest in the range management profession reflects 
the change of the female role in our society and the 
increased awareness of environmental issues. 

Even though there has been an increase in the number and 
proportion of range degrees granted to women, the critical 

question is whether or not these women are obtaining 
employment in their profession. Statistics from the federal 
agencies have been difficult to obtain; however, at the end of 
the third quarter of 1983 the U.S. Soil Conservation Service 
included 20 women in their employment of 299 range con- 
servationist. As of October 1983, 70 out of 514 U.S. Forest 
Service range conservationists were women. The BLM em- 
ployed 31 (6.7°h) females in their range program in 1983. If 
these available figures are taken as estimates of the percent- 
age of range positions held by women in federal agencies, 
then the 10 percent average is only about one-half of the 
proportion of Bachelor's degrees earned by women from 
1977-1983. Alternate employment sources and a lag between 
graduation and professional employment may account for 
part of this difference. 

In addition to federal employment, women in the range 
management profession may be finding positions with uni- 
versities and with other state and private concerns. Since 
statistics on these sources of employment have not been 
obtained, it is difficult to objectively evaluate whether or not 
women are entering the job market at the same rate they are 
graduating from universities or if they are dropping out or 
experiencing some personal prejudice. A survey of women 
members of the Society for Range Management may be the 
best way to evaluate some of these questions. 

I have neverfelt any personal discrimination because I was 
a woman. I have always found range management profes- 
sionals to be helpful and encouraging. The inspiration and 
support of Dr. A.H. Winward and E. William Anderson 
encouraged me to pursue my interest in rangeland ecology. 
Currently, I am seeking an advanced degree in a rangeland 
entomology program at the University of Idaho. 

Women need to be encouraged to further their education in 
rangeland resources. Although women are entering the pro- 
fession in increasing numbers, there is a smaller proportion 
of women obtaining advanced degrees than Bachelor's 
degrees (Table 1). Hopefully, with higher education, women 
will attain greater responsibilities and add much to the range 
management profession. 

Valeria Guardia-Harper and Berta Voutie inventoring range condi- 
tion near Moscow, Ida. Valeria is a range and wildlife employee with 
the Nezperce National Forest. 
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Sherri Mauti 

I just recently ran across a copy of the article I wrote for the 
Western Horseman magazine in 1979 while working on the 
Coronado National Forest. While reading through it, the 

thought came to mind that Danny Freeman had requested an 
article from me back then. 

Since that article, I have worked on the Prescott National 
Forest and lam nowworkingforthe Bureau of Indian Affairs 
in Keams Canyon, Ariz., atthe Hopi Agency. The duties have 
been varied but the fact that I'm female seems to make a 
difference each place. After having worked in three different 
areas and two agencies, I have determined that the basic 
on-the-ground range management is the same whether you 
are a male or female, only the initial approach to the individ- 
ual rancher is different. The fundamentals of livestock 
movement, watering facilities, fence construction, reseed- 

ing, etc., will hold pretty well true across the board for 
anyone. We all have access to the same knowledge. Individ- 
ual application varies because of the rancher, livestock type, 
terrain, and existing facilities. No problem, right? Wrong! 
On-the-ground acceptance by people can vary from imme- 
diate acceptance to absolute refusal to work with a "woman." 
Heaven forbid! 

I was told once by a forest range staff officer that any time 
spent drinking coffee and visiting with a permittee/rancher 
was not wasted because you were building a working rela- 
tionship with them. I still believe that is true. 

In one case, I was warned In detail about how very hard 
several ranchers were to get along with. Some, but very little, 
cooperation had been obtained by previous forest service 

personnel, usually under a threat of some kind. Acting on the 
advice I had received earlier, I went to their home to talk 
management plans, around their kitchen table. When they 
were on their 'home ground" it was easier for them to relax 
and get down to management. They were not intimidated by 
an official office and the forbidding "desk." Besides, the 
office couldn't find me at a ranch. It was only a short time 
before they came to accept me and respect my judgements 
and opinions. Management with these people became much 
easier as time was spent with them on the ground and know- 
ing them as living, breathing people who had separate per- 
sonalities (no matter how crusty.) These people are rare 
treasures in my memories. They taught me alot about people 
management, as well as land management. 

Although during my tour with the Forest Service I had 
some trouble with acceptance by the ranchers, it was the 

wives that were most suspicious of me. The woman calling 
"her" husband or spending several days on horseback wasn't 
usual and was not to be trusted. After afew visits to the home 
they decided I was "harmless." 
Shortly after moving into a new area I remember calling a 

rancher one day and his wife answered the phone. After 
asking for him and failing to identify myself, there came the 

very cold question, "Who is this?" After a short time she got 
to know me and a lot of joking about early suspicions was 
tossed back and forth. 

Nonacceptance of me, as a professional range conserva- 
tionist is not limited to the ranchers. Many of the professional 
people I work with have a hard time believing I am "for real" 
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About the Author: The author was raised on a ranch near Holbrook, Arizona. 
She graduated from Brigham Young University in 1974 with majors in botany 
and range management. Her first professional job as range conservationist 
was in 1975 on the Coronado National Forest in southern Arizona. Sherri Mauti 
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and that I can handle the job. Since the beginning, many have come to accept me, but there are a few who will go to 
their graves believing I will never be a real range conserva- 
tionist because I can't grow a beard, won't chew tobacco, or 
drink Jack Daniels. But these doubters did one very impor- tant thing for me, they never allowed me to give up or believe 
I know everything. I kept going in spite of them and now I am 
in debt to them forthat. I wouldn't have tried nearly as hard if 
they had been on my side. Thanks fellas, even if I wasn't too 
appreciative at the time. 

As a woman, you will find a few ranchers who just can't 
stand to see a woman saddle her own horse. I remember one 
rancher whose headquarters were situated such that we 
always had lunch at the house. Horses were unsaddled at 
lunch to grab a bite and roll. It never failed that my horse was 
saddled for me when we got back to the barn. His reasoning? 
"My wife doesn't saddle her own horse, neither should you." That was his way of showing his acceptance of me as an equal. I believe my greatest tribute of acceptance was from a third 
generation, opinionated rancher. After nearly two and a half 
years of work with him and countless saddle hours, he 
saddled my horse after a rest break. I can't remember just what he said when he did it, but again, it was his way of 
saying I was OK in his book. That day will always stand out in 
my mind as the actual complete acceptance into a very closed organization of special people. 

As any range conservationist can tell you, there are always those ranches at which you can get lunch, and/or even 
supper if you time it right. I had several firsts at these meals, 

including Rocky Mountain Oysters, but I would not trade 
dinner at the Hyatt Regency for a good ranch-style meal with 
real, genuine people. My favorite beverage was, and still is, 
fresh milk and it was usually abundant at the ranches. Since 
arriving at the Hopi Agency most of my range management 
experience has been jockeying paper and working on the 
problem-laden Hopi Partitioned Lands (HPL). This is part of 
the former Joint-Use Area that was awarded to the Hopi 
Tribe. The job entails coordinating the livestock use by the 
Navajos awaiting relocation, with law suits, court decrees, 
tribal wants, and the Code of Federal Regulations. Not 
exactly on-the-ground management, but it is still a very 
important part of any range management program. I have been promised that field work is to come, (some- 
day). Maybe I can even do it on horseback if I can figure out 
some good reasons why I have to use horses. Actually I 
would use any excuse to indulge in my favorite pastime of 
horses, on official time. 

The new and upcoming device in range/ranch manage- 
ment is the computer. Currently it does some of my paper- 
work, but it still has me very much intimidatecMaybe some 
day, I will get the best of it. A good course on "computer 
management" would be very helpful to anyone in range. One 
other thing about today's range management. If we could cut 
the phone cord, we would have more time to do our job. I have and always will believe that women belong in range 
management and related fields. The only difference between 
male and female range conservationists is, and rightly 
should be, our approach to the subject and to people. • 



For some, the sandhills of western Nebraska are a prison to 
be escaped, a barren birthplace to flee as soon as ambition or 
opportunity allow. 

But for others, the hills have unequal beauty as herds of 
cattle graze on green meadows or snowdrifts form dazzling 
sculpture against deep blue skies. For them, the sandhills are 
a source of freedom and fulfillment that nothing else can 
provide. 

Among the former group are many success stories; doc- 
tors and lawyers, writers and engineers—none would deny 
the appeal of their birthplace, but all have chosen concrete 
over yucca, social life over "The Good Life". 

Though not a sandhiller by birth, Irene Graves of Ains- 
worth is one member of the latter group the hills can be 

proud to call their own. The holder of a Ph.D. in range nutri- 
tion, Dr. Graves is more likely to be found clad in faded denim 
than laboratory white. 

"I guess the aesthetics of ranch life appeal to me. They're 
more important to me than making that discovery that's 
going to change the world", she said. 

Born on an Illinois farm, Irene came as a child to the 
sandhills ranch she and her family still operate. She started 
her studies in range management before the age of 8, when 
she began identifying and collecting native plants as part of 
4-H projects. 

She was 14 when she first teamed up with her younger 
brother, Lowell, fora range demonstration, which took them 
to the state fair two years. But it was a Mullen rancher who 
probably spurred her on the most, Irene said. Don Cox 
enjoyed "tutoring kids in range management" and when 
Irene took part in a range activity, it was often through his 
efforts. 

"He'd say 'Have you got your thesis done yet? Have you 
got your thesis done yet? in later years when she was work- 
ing on her doctorate, which she earned in 1979 from Colo- 
rado State University. Foregoing a Masters, her previous 
degree was a Bachelor of Science in Animal Science and 

Range Management from the University of Wyoming. 
Irene is now hosting the latest of several range manage- 

ment interns, Jean Keller of Bismarck, North Dakota, a stu- 
dent at Montana State University. Although they are now 
more common, when Irene started, women in range man- 
agement were rare. "I was it", she said. 
In fact, Irene was the first girl to attend the annual Society for 
Range Management-sponsored range camp at Halsey, in 

This article is a reprint from, Ainsworth Star-Journal, Ainsworth, Neb., 
October 13, 1983. 

1970. It wasn't that women weren't welcome, it was just that 

arrangements couldn't be made to house both boys and girls 
at the camp, officials explained. Even then, Irene was the 

only girl in attendance. 
At the University of Wyoming, Irene traveled with the 

Wyoming Range Management Plant Judging Team, compet- 
ing at International Collegiate Range Plant contests held in 

Washington, D.C. in 1972, and Boise, Idaho in 1973, as well 
as other contests. She was the secretary of the Society for 

Range Management Student Conclave in Durango, Cob., in 

1973, and was also admitted as a student member of the 

Alpha Zeta Honorary Fraternity that year. She has addressed 
international meetings several times, including the Youth 

Range Forum in Reno, Nev. in 1971, the SRM annual meeting 
in Casper, Wyo., in 1978 and again in 1981 in Tulsa, OkIa., 
and Calgary, Alberta, in 1982. She served on the SRM's 

Advisory Council in 1981 and 1983. 

Rangelands 6(1), February 1984 27 

4wtáte 7daáe4 4a6 ?e et €€e 

Bruce Crosby 

Irene Graves with protector, companion and partner. Irene says, 
"Ace can do the work of two riders. Give me a good Australian 
Shepherd and grass and we'll find the cattle and make life worth 

living." 
Photo by A,nsworth Star-Journal 
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Irene views her involvement in range management and 
return to range life philosophically. 

"It was predestination, I suppose", she reflected. "I tried 
everything. I was going to be a dress designer—I even tried 
being a girl once. That lasted about six months." 

Now back in denim, she oversees the family cow herd 
while brother Lowell is in charge of the corn crop. "We like to 
say Irene has the cows, Lowell the corn, Dad runs in between 

and Mom keeps us going." The father, Harvey, is still very 
much involved at 73. Irene said the cattle are "wintered" on 
cornstalks before being brought into the dry lot in February 
and divided according to breeding requirements. 

At calving time, Harvey "calves" out the heifers and black 
cattle, while Irene tends the crossbreds. They are then com- 
bined and "spring pastured" on "cold-season annuals" 
before spending the summer on native grasses and river 
pastures. 

"I find I'm healthier and happier in the 'applied' position 
rather than the theoretical", she said. The applied position is 
just as challenging for her as the theoretical position, how- 
ever, as betrayed by the tone of her voice as she lists some of 
the challenges now facing range managers. 

Ranchers will need more "simple application—the eco- 
nomics and laborto applythethings we know", she said. She 
cited the power drill as a major advance in range manage- 
ment, but said costs of up to $13 per acre plus seed and 
chemicals and a waiting period of five years before the range 
can be used, are major drawbacks. 

She said ranchers are rediscovering "old tried and true 
things that were being lost, but now we're having to go back 
to them." Irene said this year's government's P1K program 
(payment in kind) has also added momentum to the reincar- 
nation of old conservation techniques. 

The goal of range managers should be "improvement 
management rather than just preservation; improved pro- 
duction within the plant community as well as beef produc- 
tion," she said. This region is an especially good laboratory 
for testing management techniques. "In the sandhills, if you 
don't treat it (rangelands) right, it simply blows away. It's less 
tolerant of ill management. 

Irene explained one of the ways that her position on the 
ranch contrasts with that of a professor: "I do work. (I'm) not 
being paid by someone else to create an idea." 

The main breeding herd will come when called but they won't line 
up for counting. 
Photo by Ainsworth Star-Journal 

Old "31 "is 13 years old and has had 14 calves including two sets of 
twins. 
Photo by Ainsworth Star-Journal 

Temperment is important when one handles cattle alone. The late 
calf heifers are literally hand-fed. 
Photo by Ainsworth Star-Journal 
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There are drawbacks, however. 
"I guess my continual exposure to the ranch has clouded 

my innovation somewhat. That's why I appreciate the interns." 
Besides serving on the SRM advisory council and helping 

to further the field among youngsters, Irene has had a 

chance to return a favor. Nowadays, when Don Cox, a former 
SRM president, is able to attend afar-flung range activity, itis 
often because his former pupil, Irene Graves, has made the 
effort to get him there. 

Grazing Crested Wheatgrass Range in the Inter- 
mountain West 

Don D. Dwyer and Mia E. Owens 

Crested wheatgrass has been called the "golden grass of 
the West" not only because of its late summer and fall color 
but also because of its grazing value for livestock and wild- 
life. For most Intermountain ranchers, crested wheatgrass is 
critical to their livestock production system. The discussion 
that follows helps to describe why the grass is so important 
to ranching and how current research is contributing to its 
use and management. 

Year-long Ranching Enterprise 

During the course of a year the typical Intermountain area 
cow-calf operator uses several kinds of seasonal rangelands, 
from low-elevation desert winter range to high-mountain 
forested summer range. Each type of range varies with 
respect to its inherent productivity, animal carrying capacity, 
and management problems. Together, they represent the 
component parts of a rancher's entire year-long enterprise. 
In general, the principle of limiting factors applies to the 
extent that the maximum size of the livestock production unit 
is determined by whichever seasonal range has the smallest 
total grazing capacity. Throughout much of the Intermoun- 
tam area the mid-elevation foothill range type (range occup- 
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ying the 6,000 to 8,000-ft elevational zone) used principally 
for spring grazing, sets the upper limit on the size of the 
year-long operation. 

In comparison to mountainous summer range, the foothill 
type is limited both in extentand inherent productivecapac- 
ity. Also, in contrast to desert winter range, the foothill type, 
while more productive, is much smaller in area. Those opera- 
tors who must supplement or replace native winter forage 
with expensive home-produced or purchased hay are increas- 
ingly anxious to terminate feeding as early as possible in 

spring and move animals onto rangelands. This frequently 
places an extra burden on foothill ranges because of the 
potentially damaging effects of grazing plants before "range 
readiness" occurs or before the forage is physiologically 
capable of withstanding defoliation by grazing. 

Fortunately, of all the seasonal range types, foothill ranges 
offer the greatest potential for improvement under informed 
management. Large areas exist where topography is rela- 
tively gentle and soils are deep and well developed. Precipi- 
tation, ranging from 11 to 15 inches annually, is sufficient to 
assure that responses to management will be prompt and 
likely. Many acres of foothill ranges are producing levels of 
forage far below their potential because they are dominated 
by plant species such as big sagebrush and juniper. 

Seeded Ranges 

Replacement of low-forage-value native plant communi- 
ties with seeded stands of introduced wheatgrasses has 
been a major thrust of range improvement on foothill and 
desert ranges during the past 30 years. Originally introduced 
to the United States from Eurasia, crested wheatgrass has 
been used most extensively on the majority of land area 
seeded. It is remarkably tolerant of grazing and maintains a 

long-term competitive position in the plant community. 
Other species that have also received widespread usage 

Mia Owens 
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include intermediate wheatgrass and Russian wildrye. These 
three species all tend to be drought- and cold-tolerant, are 
palatable and nutritious for grazing animals and, very impor- 
tantly, they initiate spring growth considerably earlier than 
most of their native counterparts. Thus, they afford the 
rancher a source of early forage that can relieve some of the 
expense of extended winter feeding. 

Grazing Value of Crested Wheatgrass 
For the sole purpose of producing usable livestock forage, 

seeded wheatgrasses are clearly superior to poor-condition 
native rangeland, at least forspring and autumn grazing. For 
example, research conducted by Cook (1966) near Eureka, 
Utah, demonstrated a six-fold advantage to crested wheat- 
grass over native sagebrush-juniper range (1,148 vs 190 lb 
forage per acre). At the nearby Benmore Experimental 
Range Station with slightly less annual precipitation, smaller 
but still major advantages favored crested wheatgrass over 
similar native vegetation (965 vs 199 lb per acre). Other 
research in the Intermountain area has demonstrated com- 
parable levels of production. 

When translated into terms of animal production, crested 
wheatgrass continues to demonstrate superiority to native 
rangeland. Yearling daily gains of 1.4 and 2.0 pounds for 
native and crested wheatgrass ranges, respectively, have 
been shown in Utah during a 6-week spring grazing period 
(Cook 1966). Over an 11-year period at the Benmore Exper- 
imental Range Station, an average of 43 pounds of animal 
gain per acre was measured under moderate spring grazing 
of crested wheatgrass (Frischknecht and Harris 1968). Addi- 
tional work in Wyoming (Kearl and Cordingly 1975) suggests 
that cows that have the advantage of abundant early spring 
forage from crested wheatgrass will rebreed much quicker 
after calving than cows on native shortgrass range. Thus in 
terms of economics, reseeding native range can be a highly 
profitable venture if potential increases in livestock gains 
and reproductive efficiency are considered in conjunction 
with the usual benefit of enhanced grazing capacity. 

Current Research 

Many of the crested wheatgrass stands in Utah and other 
areas of the Intermountain West are presently in a reduced 
state of grass production due to shrub reinvasion. This deg- 
radation has prompted a research program conducted by the 
Range Science Department at Utah State University which 
will provide information on: (1) how to renovate decadent 
crested wheatgrass stands, (2) the extent to which sage- 
brush in the plant mix is desirable, (3) how to manage graz- 
ing to minimize sagebrush reinvasion, and (4) which grazing 
techniques will most efficiently maximize profits from crest- 
ed wheatgrass range. The studies being conducted are 
cooperative and multidisciplinary, involving 15 scientists. 
The overall effort recognizes the value of crested wheatgrass 
for grazing and is directed toward improved management 
and productivity of crested wheatgrass range. This research 
is being pursued on lands administered by the Bureau of 
Land Management near Eureka, Utah, which are believed to 
be representative of foothill rangelands throughout the 
Intermountain area. 

Patterns of Grazing 
To realize maximum grazing potentials on crested wheat- 

grass stands, livestock feeding behavior and nutrition (includ- 
ing day-to-day and year-to-year patterns of grazing) must be 
understood. Research thus far conducted has yielded impor- 
tant information regarding these 2 parameters. For example, 
cattle grazing is found to be neither random nor uniform 
(Norton and Johnson 1981). A preference for plants of 
intermediate size classes (about 4 inches in diameter) is 

apparent, with relatively light grazing occurring on the smal- 
lest plants. Likewise, large wolf plants and plants with an 
abundance of standing dead (over-winter material) remain 
practically untouched (Norton et al. 1983). 

Standing dead material appears to be especially important 
in determining the probability of a plant being grazed as well 
as how much will be taken by the animal. Under normal 
early-summer grazing pressures, about 70% of the plants are 

Cattle in the Intermountain West depend heavily on crested wheatgrass range especially in May and June. 
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grazed with only 17°h of these being grazed more than once. 
In addition, plants used heavily one year are likely to be 
preferred again the following year (Norton and Johnson 
1981). The net effect is a patchy distribution of livetock use 
due to the avoidance of plants having an abundance of stand- 
ing dead materials. 

Early spring grazing studies on crested wheatgrass begun 
in 1982 indicate that heavy grazing while inflorescences are 
still in the boot stage may successfully reduce reproduction 
of this grass. The resultant fewer seedheads reduce the 
amount of standing dead material that overwinters. Thus 
utilization should be more evenly distributed during the sub- 
sequent grazing season, providing more efficient use of 
availableforage without reducing the vigorof the stand (Nor- 
ton et al. 1983). 

Cattle Nutrition 
Other studies seek to determine how much available for- 

age is necessary to sustain high levels of animal perfor- 
mance. The amount available and nutritional quality of for- 
age affect the level of dry matter intake by livestock, which in 
turn affects animal response. Intake estimates for Angus 
heifers grazing matured, crested wheatgrass stands were 
obtained during the 1978 and 1979 grazing seasons. As the 
amount of forage declined, animals compensated by increas- 
ing both eating rate and daily time spent grazing (Havstad et 
al. 1983). When crested wheatgrass availability declined to 
about 110 lb of dry matter per acre, body weight losses were 
recorded. These losses, however, could not be attributed to 
restricted intakes of forage nor to declining forage quality. 
The only other possible explanation appears to reside in an 
elevated maintenance energy cost under conditions of 
scarce forage (Havstad and Malechek 1982). 

Most grazing management decisions hinge on available 
forage. The decision about when to initiate grazing has been 
based on the amount of forage leaf area necessary to sustain 
the animals and perpetuate healthy, vigorous plants. Like- 
wise, the decision to remove animals from a pasture has been 
based on remaining forage. For grazing-resistant species 
such as crested wheatgrass, however, perhaps greater atten- 
tion should be given to the needs of the animal. 

Shrub Rein vasion 
Well-managed stands of crested wheatgrass may remain 

productive for over 20 years following seeding; however, 
reinvasion by sagebrush and other shrubs is almost a cer- 
tainty where seed is plentiful. The encroachment of shrubs 
into crested wheatgrass stands appears to be affected by the 
kind of animal species allowed to graze. On the seeded 
pastures under study, sheep grazing represented the only 
livestock use until 1965 when cattle grazing began. Most of 
the sagebrush plants now in the pastures are less than 18 
years old, which means that sagebrush establishment occur- 
red after the transition in livestock use. The cattle do not 
utilize the sagebrush. Even near water troughs where the 
vegetation is heavily overgrazed, small sagebrush plants 
remain untouched. 

Vigorous stands of sagebrush are also found within exclo- 
sures that were set up after the pastures were seeded in 1952. 
Thus, it appears that sheep grazing, as opposed to cattle 
grazing or no livestock use, can be a successful means of 
controlling sagebrush encroachment into seeded ranges. 

This has been demonstrated in previous research (Frisch- 
knecht and Harris 1973). Our research now focuses on 
determining the relationship between biomass and density 
of invading sagebrush with depression of grass production. 
it has been demonstrated that sagebrush invasion of seeded 

ranges can be slowed or halted by periodic grazing with 
sheep rather than cattle. 

Foothill ranges represent a critical land resource type in 
the Intermountain West. They are the major source of spring 
forage for the livestock industry, as well as wintering grounds 
for big game herds, habitat for several small mammal and 
avian forms, and important watersheds. 

Hundreds of thousands of acres of foothill rangelands 
have been seeded, principally to crested wheatgrass, since 
the 1930's when seed became readily available. Many of the 
stands in Utah and other Intermountain areas are presently 
producing less grass than in prior years due to reinvasion by 
native shrubs. 

There is little reason to doubt that future demands for red 
meat products will impose additional resource demands on 
rangelands. This will be prompted partly by increases in 
animal numbers, but mostly by the shift from use of cereal 
grains for animal feeding to forage-based feed supplies. 

Seeded ranges in the Intermountain region offer much 
greater forage potential and grazing tolerance than do native 
ranges. Improved ranges, however, require a higher intensity 
of management than may be justified on native ranges. To 
fully optimize the higher productive potential of seeded 
ranges, the manager and livestock producer need grazing 
management systems based on extensive information about 
plant-animal interactions. 

Research conducted by Utah State University on crested 
wheatgrass seedings near Eureka, Utah, is attempting to 
develop optimum grazing strategies for improved produc- 
tion from seeded ranges. in addition to investigating utiliza- 
tion and nutritional quality of grass forage, cattle response 
and influence on the vegetation, ongoing projects are look- 
ing at opportunities to improve the crested wheatgrass for- 
age resource by introducing palatable shrubs and legumes 
into the seedings and by planting new hybrids and strains of 
wheatgrass and wildrye where crested wheatgrass stands 
have become decadent and in need of rejuvenation. 
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Range science offers a broad spectrum of professional 
opportunities. For example, one can focus on an entire 
career on mining alone. In that context, there are aspects 
such as environmental law, baseline studies, reclamation, 
and research that allow for professional specialization or 
generalization. Some range scientists find understanding of 
the world through focusing on detailed structures, some through 
the broad view of biological systems, and some through 
developing theoretical frameworks or applying practical 
solutions. For me, the study of the practical and the interrela- 
tionships between the fundamental terrestrial components 
has been most rewarding. 

Since I had a long-standing interest in plants, animals, and 
the environment, I majored in zoology/chemistry at the Uni- 
versity of Northern Colorado. Curiously, this undergraduate 
program left me uninspired. In addition, the one course I 
took in botany also proved to be somewhat of a drudgery 
because its scope was too wide, and the course appeared to 
be designed more to weed out the wheat from the chaff, 
rather than to serve as a natural springboard for students 
with a bent for botany. 

For me, neither botany nor zoology alone seemed to 
satisfy an innate curiosity. After a 2-year stint, I realized that 
teaching high school biology was not the right career for me. 
My experience with teaching led me to think about why I was 
dissatisfied with courses on "plants" or animals, despite my 
fascination with them. 

After considerable gnashing of teeth, I stook back and 
compared my educational experiences with my personal 
interests. In a totally undramatic way, I realized that my 
interest was in ecology. Consequently, I entered the masters 
program in range science at Colorado State University. Its 
program was well balanced, and its reputation was solid. 
Range science dealt with the interrelationships among many 
parts, and the interrelationships formed something on a 
grand scale that has always kept me in awe. Rather than 
focusing strictly on the internal workings of plants as in, say, 
plant physiology or plant morphology, range science offers a 
more satisfying view of the world because it uncovers the 
roles that plants, soil, animals, and climate play in creating 
the environment that we take for granted. It seemed to me 
that range science offered more practical applications than 
other disciplines in terms of conserving the environment. 

During my graduate studies, the courses I enjoyed the 
most were plant taxonomy and mined land reclamation. 
Mined land reclamation was particularly fascinating because 
it taught the importance of fitting together sound scientific 
principles with a system of environmental laws, and most of 
all a sense of practicality. Developing reclamation plans 
seemed to be the ideal integration of all my learning. Furth- 
ermore, the test of a successful reclamation plan lay not only 

in its scientific validity, but also in down-to-earth terms such 
as dollars and cents. I had to confront real-life situations, not 
idealized laboratory scenarios. 

When I decided that working for industry was my occupa- 
tional goal, it stirred some strong sentiments among my 
friends who were die-hard environmentalists. Some of them 
believe that nature should be spared at any cost to techno- 
logical progress. While I greatly respected the environment, I 
knew it was possible for industry to act responsibly toward 
the environment. I didn't see how progress could be achieved 
by assuming a confronting, blindly adversarial posture 
against industry. Afterall, if there were better technologies 
for minimizing harm to the environment, industry would be in 
the best position to fund this kind of research. Government, 
because of its funding limitations, is often restricted to filling 
a role that is often little more than that of a policeman. 
Certainly, I believed that my views were realistic. Even if 
industry had a poor record in certain areas, it nevertheless 
could be improved. Whereas, tha abolition of industry and 
technology would leave us in a world that I'm not quite 
prepared to welcome. 

One of the most important things to do when you're look- 
ing for ajob is to get to know as many people in the business 
as possible. Myfirst big break in finding ajob began at (of all 
things!) an SRM meeting. I was referred by friends to the 
manager of reclamation for NERCO, a major Northwest coal 
mining company. I promptly introduced myself to him, and 
we hit it right off discussing my background and training. 
Fortunately for me, it just so happened that his company was 
looking for people with reclamation training, and he asked 
for my resume. 

As a vegetation scientist for NERCO, I had the opportunity 
to apply my knowledge to problems associated with coal 
mines in the Rocky Mountain region. My responsibilities 
included designing, directing, and performing technical 
tasks on environmental baseline studies. I assisted in writing 
mine permit applications; I wrote reclamation plans; I per- 
formed revegetation research and alluvial valley floor investi- 
gations. 

Discovering the difference between practicality and theo- 
retical designs is usually as unobtrusive as running into plate 
glass. I'm sure readers who went from academe to industry 
vividly recall the embarrassing moments when they realized 
that the great arsenal of university knowledge they brought 
with them was powerless against routine, everyday prob- 
lems. I remember our amusement when several of my col- 
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leagues and I were told by a heavy equipment operator that 
the size of a research plot that we had been arguing about for 
hours was meaningless-a scraper couldn't physically turn 
around in it! For tidbits like this I'm grateful to industry for the 

opportunity to learn what is workable in the real world, and 
what is not. By far, the most rewarding professional accomp- 
lishment has been the development of a practical sense to 
handle situations that no textbooks can answer. The need for 
good professional judgment is especially evident when you 
try to satisfy that famous regulatory commandment: Return 
the land to the approximate condition before disturbance. 
Which of the hundreds of native species will you use? Where 
will you get the seeds? Where and how will you plant these 
seeds economically? The answers aren't sitting on research 
shelves. They have to be in your head shortly after you are 
given the problem. Industry wants results quickly. 

With expectations of more variety in projects and having 
seen some signs of faltering in the coal industry, I accepted 
an offer from Camp Dresser & McKee, a major environmental 
consulting firm in the Denver area. As a senior vegetation 
scientist/project manager, I dealt with problems concerning 
plant ecology and reclamation for projects dealing with ura- 
nium, hard rock, oil shale, and abandoned mines. In addition, 
I learned the business end of consulting: proposal writing, 
costing, managing work teams. 

When the twilight of the consulting industry appeared, I 

went to work for Superior Oil Co., which had established its 
interest in oil shale development and production. As an 
environmental scientist for Superior, I reviewed all environ- 
mental work performed for the company. I wrote massive 
volumes of environmental impacts and mitigation plans, and 
I worked with engineers to make sure that their plans did not 
conflict with environmental regulations. Given a demand for 
oil shale development, it seemed to me that reclamation of 
spent shale would be the next cutting edge of research, and 
that here would be an opportunity to participate. As every- 
body knows, the price of oil plummeted in response to the 
sagging world economy. Together with lackadaisical admin- 
istration policies for backup energy, the oil shale industry 
pretty much collapsed. So did jobs at this firm. 

Again, as an environmental consultant—this time for 
VTN—l look back at some patterns that are rather typical 
among environmental professionals. One inescapable observa- 
tion is that there is a tendency to seesaw from industry, to 

consulting, to government. This primarily results from eco- 
nomic necessity: you go where the jobs are. As one might 
expect, there is often a high degree of competition for quali- 
fied people. Since the recent vagaries of world and national 
economics have had such devastating effects on the min- 
ing/energy industries, adaptability for the environmental 
professional has become imperative. Marketing, for exam- 
ple, is probably feared by every "scientist." However, there is 

little doubt that the person with this skill is in a considerably 
more valued position. 

It's natural to question whether industry or consulting is 
more rewarding. I find it difficult to choose one over the 
other. On the one hand, working in industry offers a more 
deliberate, single purpose working environment. There is the 
feeling of security in working for a company that can back its 
projects with substantial resources. However, It is easy to 
become pigeonholed in a particular industry. For instance, if 
you work for a coal mining company, all of your practical 
knowledge revolves around coal. On the other hand, the 
diversity that consulting offers can be quite challenging. 
Instead of concentrating your efforts on one or a few limited 
projects, you generally have to concern yourself with many 
projects and proposals at the same time. Deadlines are much 
tighter, and proposal panics become a way of life. 

In every work situation that I have encountered, I have 
noticed how essential it has been to keep one's mind open to 
new disciplines. For instance, my first impression of the role 
of socioeconomics in a resource development project was 
one of indifference. However, as I learned more about the 
realities of project development in a real-life community, I 
was stunned that plant ecology meant little to a local popula- 
tion that would gain or lose jobs as a result of the project. In 

fact, issues such as this can often determine the course and 
economic feasibility of a project. The same can be said of the 
role of archaeology, wildlife, hydrology, ect. There is a com- 
plex maze of issues that must be reckoned with before a 

project can integrate the work of a range scientist. 
Comparatively speaking, there are relatively few women 

practicing range science professionally. However, I sense 
that more are entering afield that has historically been occu- 
pied by men. We are witnessing a greater acceptance of 
women not only in the science itself, but also in allied indus- 
tries. I sincerely hope that more encouragement is given to 
women who are considering entering the profession. S 



Fossil evidence suggests that ancestors of the pronghorn 
antelope have been on the North American continent for the 
past 25 million years. Reports by early explorers show that at 
one time pronghorn ranged over much of North America 
west of the Mississippi River. In Canada, antelope were 
reported as far north as Edmonton, Alberta, and Carlton 
House, Saskatchewan, from the foothills of the Rockies in 
the west, east to the Red River, Manitoba. 

Before European settlement of North America, prong horn 
numbers were estimated by Ernest Thompson Seton to be 
30-40 million, equal to or in excess of those of the bison 
(Mitchell 1980). At the end of the 19th century, with the 
increase of human settlement on the western rangelands, the 
pronghorn decreased drastically. This has been blamed on 
increased fencing, agricultural development, improper stock 
grazing practices, drought, market hunting, and illegal year 
round hunting. In Canada, completion of the Canadian 
Pacific Railway in the 1880's and the subsequent expansion 
of ranching and settlement, contributed to the decline of the 
pronghorn and other wild ungulates. Livestock range use is 
often more intensive than that of wildlife and wildlife had no 
time to adapt to livestock and their grazing patterns. The 
livestock industry spread rapidly during the late 1880's, and 
by the turn of the century, domestic grazing was an impor- 
tant factor influencing wild ungulate ecology. Abusive range 
use was most severe from 1880-1930, when unrestricted and 
selective grazing by livestock led to widespread alteration of 
soils and vegetation. Locally, winter mortality, disease and 
predation were also important for reducing antelope numbers. 

Pronghorn were numerous In Alberta at the beginning of 
the 20th century with a population estimate of 10,000 animals 
(Mitchell 1980). The most severe winter recorded in Western 
Canada occurred in 1906-1907, during which domestic stock 
and uncounted antelope perished. Many pronghorn were 
forced by storms into Montana and many failed to return to 
Canada in the spring. In fact, pronghorn antelope range in 
Alberta was virtually unused in 1907. Pronghorn numbers 
continued to decline and in 1913 legislation was used to 
close pronghorn hunting in Alberta. The season remained 
closed until 1935. However, after three more severe winters, 
by 1924 there were only an estimated 1,030 antelope remain- 
ing in Alberta. 

Because of the precarious situation of the pronghorn pop- 
ulations, two areas in Alberta were set aside as pronghorn 
antelope preserves, Nemiscam National Park, and Wawas- 
kesy Park. Also, a series of Orders-in-Council were passed 
by Alberta Legislation allowing Charles J. Blazier to capture 

pronghorn for relocation to Banff National Park and Wain- 
right Buffalo Park. These orders also allowed Blazier to cap- 
ture pronghorn neonates and raise them on a pronghorn 
antelope farm at Lake Newell in Alberta. These raised 
pronghorn were used for the next ten years to replenish 
stocks at various areas in Alberta and the United States. 

By 1932 an estimated 2,400 animals ranged in Alberta and 
Saskatchewan. Despite low numbers, crop damage was 
being reported as early as 1927 and 1929, and a number of 
the farmers in Alberta wwere demanding reductions of some 
local herds. 

By 1937, the population in Alberta was estimated to have 
risen to 15,000 animals. This estimate and the 21,000 prong- 
horn estimate of 1945 are considered too high because of the 
severe losses during the drought years of 1933-1937, but 
they show a trend of increased numbers in the late 30's and 
early 40's. 

After 1945, pronghorn numbers declined once more. 
Aerial survey estimates byG.J. Mitchell in 1955-59 show that 
pronghorn populations fluctuated around 11,000 animals. In 
1964, pronghorri antelope reached their peak abundance in 
Alberta at some 21,000 animals. Useable range area in 1964 
was much smaller than that of the early century, being 
concentrated in the southeastern corner of the province. 
After 1964, a downward trend in numbers began. By 1974 the 
population levelled off at between 10,000-11,000, where it 
remains today. 
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Pronghorn range is found in the mixed prairie, or short 
grass plains. This biome is important for beef production in 
Alberta and Western Canada, and this is the largest source of 
conflict in range management for pronghorn and other wild- 
life species found in the Great Plains Region. The major 
browse species of pronghorn antelope are pasture sage 
(Artemisia frigida) in the spring and summer, and silver sage 
(Artemisia cana) in the fall and winter. These are replaced by 
big sagebrush (Artemisia tridentata) in the United States. 
Because these species are highly unpalatable to cattle, they 
are considered weed species and are often removed from the 
range. 

Range management involves range improvement and 
grazing management practices. Brush management, revege- 
tation and fertilization can significantly increase grass yields, 
whereas manipulation of grazing time and intensity often 
results in relatively minor productivity changes. But over 
large areas, seeding and brush removal are not feasible, so 
range management must be practiced. Management can 
occur at the animal or plant level. Manipulation of the envi- 
ronment by animals can occur in several ways, one being the 
use of different kinds of wildlife, to reduce less desirable 
species temporarily. Another is to change the grazing 
regime. Studies so far indicate that rest rotation, or deferred 
grazing is least harmful to wildlife and may even be benefi- 
cial. During deferment, the range vegetation is ungrazed by 
livestock throughout the growing season. Range improve- 
ments including brush control and reseeding can be imple- 
mented during either the rest or deferred periods. Cattle are 
better competitors than wild ungulates on poor range for 
native forage, especially on continuously grazed areas. 
Allowing the range to rest increases opportunities for both 
wild ungulates and domestic livestock. 

Habitat degradation Is considered the key pronghorn 
management problem today. To complicate this, pronghorn 
in Alberta use widely different ranges throughout the year, 
but most occupy specific wintering areas. Preferred habitat 
consists, on the average, of 88% native grassland vegetation 
with varying densities of silver sagebrush cover (Barrett 
1981). This is especially important for fawns when choosing 
bedding sites. The best protection is afforded when on the 
mixed grass prairie, with or without low densities of silver 
sagebrush. Cultivated land is used very rarely. 

The ultimate limiting factorof pronghorn antelope popula- 
tions is food availability in the winter, although summer and 
fall ranges determine fat reserves (Barrett 1981). Areas pre- 
ferred are those with shelter from the wind, where snow does 
not accumulate to a great depth. Such areas include the lee 
sides of hills or ridges. These are areas that cattle tend not to 
graze due to the relative unpalatibility of the vegetation. If 
these areas were left in shrubs including sage, suitable wild- 
life habitat would remain and some brush control would be 
maintained. 

In southern Alberta, nitrogen and nitrogen plus phospho- 
rus treatments have been used on pronghorn winter range 
(Barrett 1981). A general increase in the density of Artemisia 
cana was produced, but the protein levels of the plants 

remained constant. Antelope showed a preference for these 
treated areas. 

In Alberta as elsewhere in Canada, game is the property of 
the Crown, but the private land owner is in full control of the 
habitat. If wildlife is to compete for space, ways must be 
found to reimburse private land owners if they maintain habi- 
tat in a way suitable for wildlie production. 

Wildlife, as a land-use form, falls almost entirely into the 

category of an incidental product for which practically no 

developmental funds are expended. Yet, in addition to govern- 
ment revenue from hunting licences and the economic value 
of both resident and nonresident hunter spending, wildlife 
has an aesthetic value which can not be priced. 

In Alberta, Crown range improvement projects are aimed 

primarily at increasing carrying capacity for cattle, not for 
multiple use. Increased interagency and resource user 

cooperation is necessary to correct his problem. Economics 
are important when making decisions for wildlife. A standard 
on which the value of range for production of a species in 
relation to other raw material and species would also be 
useful. Then emphasis (in multiple use management) could 
be placed on management in proportion to expected returns 
from all sources. 

I would like to conclude by letting you know what is being 
done in Southern Alberta today. In fact, little range research 
is being conducted on multiple land useorthecattle-wildlife 
competition problem. Work has been done with pronghorn 
antelope with a recommendation for further management 
research. The recommendations were to regulate the extent 
of cultivation, fall and winter grazing, fence construction, 
industrial development and for the development of accesses. 

References Cited 

Barrett, Morley. 1982. Ecology of Pronghorn on Northern Ranges. 
PhD. Univ. of Alberta. 

Mitchell, G.J. 1980. The Pronghorn Antelope in Alberta. Univ. of 
Regina Sask. Monogr. 

Artemisia cana Pursh habitat near Man yberries, Alberta. 



Edie's Love of Plants 

George L. Smith 

Ran gelands 6(1), February 1984 

By the time Edith (Edie) Hadle was 10 or 12 years old she 
was digging up everything from Red Cedar to Buffalograss 
and planting them around the house in Kingman County, 
Kansas. "I became fascinated with plants as a child so I was 
hooked on them a long time ago," she recalls. 

This Soil Conservation Service technician admits, "I guess 
I have always looked at plants, including forbs, from an 
ornamental point of view, first." And she took that view with 
her to Kansas State University where she enrolled in Orna- 
mental Horticulture on the G.l. Bill following service in the 
Army as a medical lab technician during World War II. 

"A professor at KSU told us native forbs are respectable, 
that they are beautiful, and that we didn't have to call them 
weeds. That was when I started roaming the rangeland 
around Manhattan collecting and studying the many native 
plants, including forbs," she says. Her feeling that native 
forbs are not all weeds has never changed. So, what is aforb? 
Edie's definition is more of what a forb is not, rather than 
what it is. A forb, she says, is a non-woody, non-grassy, 
herbaceous plant. They have been an important part of her 
entire life, both privately and professionally. 

Although Edle did not have quite enough credit hours to 
receive herBS degree, she did receive her MRS degree when 
she married Fred Hadle. That was followed by new careers as 
homemaker and mother. In 1951 her husband joined the KSU 
faculty as superintendent of the Horticulture Farm. That 
move provided ample opportunity to keep her green thumbs 
busy. Her major project was the development of an ornamen- 
tal garden at the hort farm 400 feet long and 20 to 50 feet wide 
where she had an extensive collection of plants. "I tried to 
create a situation similar to what the plants had grown in 
naturally," she explains. So her ornamental garden had a 
pond, a bog area and a rocky area. "It was fun," she says, 
"and the area attracted a lot birds and animals ranging from 
snails to deer." 

The KSU hort farm, where the Had les lived for 22 years, is 
located south of Manhattan on the Kansas River and is near 
the USDA, SCS Plant Materials Center (PMC). In 1967 the 
manager of the PMC asked Edieto come to work for the SCS 
as a clerk-typist. "I wasn't very excited about going to work 
as a typist but I have always been conservation minded so 
working for the SCS would be in keeping with that," she 
explains. But Edie soon found she did not enjoy working 
inside. "Fortunately, the manager discovered that plants 
were really my thing. He lacked the time for taking notes for 
plant evaluations, so pretty soon I was doing them because I 
like to. Actually, I was in a dual position until 1975 when I was 
made a fulltime tehnician. You might say that suddenly I was 

being paid for working with my hobby," she says. 
The purpose of the Plant Materials Center is to assemble 

grasses, legumes, forbs, trees and shrubs, and evaluate 
them. The desirable ones are increased for use in range 
seeding, watershed cover, critical areas, wildlife habitat and 
other conservation purposes. Edie's day-to-day responsibili- 
ties include doing a lot of those evaluations. She can be seen, 
with clip board in hand, measuring plants for height, width 

and spread, and taking visual ratings. Measurements and 
observations are recorded and the numbers are done up 
fashionably for a computer. She explains that the initial eva- 
luation of plant materials includes: germination and seedling 
vigor; rate and season of growth; seed habits and yield; 
disease and insect resistance; cold and drouth tolerance; 
and forage production. Edie has some 1,500 grasses and 
forbs under her tender-loving-care, which makes record 
keeping mountainous by most standards. 

"We have grown as many as 200 different species of forbs 
here at the Center and we may have a couple of hundred 
different plantings of one species. The purpose is to try to 
find half a dozen plants that do better than all the rest. When 
we find them they are increased, then field tested and 
released," she explains. Edie does the mechanics of record- 
ing information on the plants and there is a lot of it. The plant 
science staff makes the selections. 

Edie Hadle observing her "plots" 

Kansas Farmer Photo 

George L. Smith is senior consulting editor. Kansas Farmer magazine. 
Topeka. A shorter version of this article appeared in the Nov. 5, 1983, issue of 
Kansas Farmer. 
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Two Sides to Crossbreeding 
Beef cattle breeding plans using crossbreds can provide 

potential advantages but will not automatically assure suc- 
cess. Results from our studies at the Lethbridge Research 
Station show that crossbreeding can cause difficulties as 
well as gains for the cattleman. Management inputs will 
change depending on whether cattlemen choose to raise 
British breed, exotic, or species crossbreds. 

Initial results from crossbreeding trials in North America 
have demonstrated that combinations of Hereford, Shor- 
thorn, and Angus can produce modest gains over 
straightbreds in weaning weight of calves and conception 
rates of dams. Calving problems and feeding and manage- 
ment requirements are similar to those of straightbreds. The 
plan is simple and the results predictable. 

In more recent studies at our Substation near Manyberries, 
Alberta, heavy-milking exotic crossbreds, such as the Sim- 
mental >< Angus, produced progeny with high weaning 
weights. However, under drought stress 26 percent of these 
cows failed to show estrus. Many of the large, heavy-milking 
crossbred cows had no measurable backfat at weaning time. 
They required up to 30 percent more feed than the Hereford 
X Angus cross during severe winter weather to survive, 
calve, and rebreed successfully. 

Unfortunately, the potential for rapid growth rates of some 
exotic crossbred calves is accompanied by heavy birth 
weights, calving difficulties, and death losses, and by the 
need for extra manpower during the calving season. Fortu- 
nately, hybrid vigor from a cross between two breeds can be 
substantial without emphasizing large size or rapid growth 
rate in the sire breed. The selection of a sire average in 
growth or mature weight will reduce the likelihood of heavy 
birth weights and death losses at calving, and still provide a 
significant advantage from hybrid vigor. Some breed associ- 
ations can recommend easy calving sires for crossing 
purposes. 

Sometimes a species cross, such as the Brahma X Shor- 
thorn, will yield an extremely productive dam in a tough 
range environment, even though both of the parental breeds 
lack hardiness during the winter. Brahma X Hereford cows 
were used on a lifetime productivity phase of this same 
study, and produced 26 percent more calves and 52 percent 
more kilograms of beef to weaning than straightbred Here- 
ford cows. 

However, not all species crosses are productive. For exam- 
ple, Bixon >< British breed crosses were hardy at Manyber- 
ries, but fertility was virtually non-existent in firstcross and 
backross bulls and was reduced by about 20 percent in the 
cows.—John E. Lawson, Animal Geneticist, Weekly New- 
sletter, January 19, 1983, Lethbridge. 

Obtaining Plant Genes from the 
Soviet Union 

New genetic sources of plant material could help improve 
the hardiness, vigor, and drought and disease resistance of 
new prairie cereal varieties. Introduction of new genes is 
crucial to upgrading the hardiness and resistance of present 
varieties. Consequently, at the Lethbridge Research Station 
we are continuously searching for new plant genes from 
around the world. The Soviet Union, because of its immense 

size and location, is an obvious source of such material. 
The Vavilov Institute in Leningrad is the principal agency 

of the Soviet Union for obtaining seeds of potentially useful 
plants and for exchanging material with other countries. The 
seed collection of the Institute is enormous, presently hold- 
ing about 3000,000 entries, much of it from within the Soviet 
Union. Although the Soviet Union covers a wider range of 
vegetation and climatic zones than Canada, in the more 
northerly areas the two countries have a common climate 
and vegetation. Consequently, plant materialfrom the Soviet 
Union is of great interest to Canadian plant breeders. For the 
same reasons, the Soviets are eager to obtain plant material 
from Canada, especially seed of our newer varieties—Dr. 
J.B. Thomas, Wheat Breeder, Weekly Newsletter, June 15, 
1983, Lethbridge. 

Propane Gas Bubbler Keeps 
Livestock Tanks Open 

Chopping ice-covered livestock tanks to give animals a 
drink is a time-consuming chore most ranchers would like to 
avoid. 

A propane gas bubbler may be just the device to do the 
work for them, says an Extension specialist. "This bubbler, 
marketed by Stockman's National Supply Co., slowly releases 
bubbles from a five-gallon tank of propane placed at the 
bottom of a stock pond or tank," said Extension Agricultural 
Engineer Charles Hohn. "The propane tank is ballasted by 
about 75 pounds of rocks or other material." 

"Propane is nontoxic to livestock and humans. It can't 
ignite at the low-concentration level used for the bubbler," 
Hohn said. 

The system is inexpensive to install. One five-gallon tank 
of propane lasts three months. It should be removed, cleaned 
and stored in the spring. Late in the fall, the tank should be 
refilled and reinstalled under water. 

The bubbler costs less than $100, not including the pro- 
pane tank. 

The bubblers are reported to be working well in New Mex- 
ico and Arizona, Hohn said. For more information, persons 
can write to Stockman's National Supply Co., Inc., P.O. Box 
917, Pueblo, Cob. 81002. 

What Every Horse Owner Should 
Know About the Wild Horse 
Situation 

For over ten years the horse industry has been bombarded 
with information about our Nation's wild horses now under 
the jurisdiction of the Bureau of Land Management and the 
US Forest Service. Much of the material that has been written 
has been inaccurate, untrue or half true. 

What are the facts? To begin with, beyond a shadow of the 
doubt, most of the horses on our western ranges are des- 
cended from stock that either escaped from ranches or were 
turned out intentionally rather than having direct exotic for- 
eign lineage. Further, three factors have drastically influ- 
enced these animals. 

First, during the era of the Government remount stations, 



and later as the market for saddle horses blossomed, there 
was a strong infusion of domestic stallions to upgrade the 
quality of horses that either the ranchers were using them- 
selves or selling. The beneficial result of that upgrading is 
evident in several of the BLM herds today. 

Secondly, when the price of canner horses increased in 
the 1960's, some ranchers turned out draft stallions and of 
course through the years a certain number escaped to the 
wild. Today, that influence also exists in some herds. 

Finally, in some areas, a process of inverse culling has 
occurred as many of the most desirable animals have been 
removed for private use leaving the less desirable 'out there" 
to reproduce. With no natural predators to keep numbers in 
check, it was only a matter of time before herds would 
increase beyond the capacity of available feed. 

While the Adoption Program has gone a long way towards 
placing surplus horses into private hands, there is a limit as 
to what that program can accomplish under its present con- 
straints. Most horses that are adopted as yearlings, two, 
three, and four year olds have a good chance of being 
domesticated. However, once they have spent 5 to 10 years 
or more in a totally unrestrained environment, their chances 
of adjusting to captivity declines dramatically. It isn't that 
none of them can be trained, some can; however, the percen- 
tage of success decreases as the horse's age increases. Why 
is that? It gets right down to the all important basic of horse 
behavior wherein flight is the first line of defense! When we 
domesticate the horse we not only teach it to go on com- 
mand, but more importantly, to whoa on command. The 
ability to stop it when we wish to do so is the major diffe- 
rencebetween having it under control or not. 

Domestic horses are halter trained and introduced to res- 
traint at an early age. Wild horses can assimilate that same 
training fairly easily until the flight response is so deeply 
ingrained in their nature that is is only with great difficulty 
that their natural response reactions can, in essence, be 
reprogrammed. The older they are, the less likely that is to 
occur. 

BLM and the Forest Service are well aware that primarily 
only the younger horses should be going through the Adop- 
tion Program. They also know that many of the older animals 
that are adopted eventually end up at the slaughter house, 
much the worse for wear after a year's unsuccessful attempt 
at domestication. However, under current law, they have no 
other alternative to reduce numbers but to shoot them. 

Legislation, S#457 and HR#1675, has been introduced to 
allow the agencies to sell the excess unadoptables. The sales 
authority is the exact same authority now held by the US Fish 
and Wildlife Service for horses under their jurisdiction. That 
agency has been selling horses for over 6 years with few 
problems. 

There has been what might be characterized as nearly a 

hysterical reaction to the possibility that some of the horses 
sold will goto slaughter; however, approximately 1/3 million 
domestic horses a year are now going into the human con- 
sumption slaughter market. This doesn't include those 
horses still going into the pet food market, yet there is no 
outcry about them. The fact is, all of the horses simply can't 
stay on the range. There are other considerations involved, 
such as wildlife habitatand the condition of the range itself. It 
has been charged that BLM intends to remove nearly all the 
wild horses. Our organization has in its files a letter dated 
April27, 1982, from BLM Director Robert Burford in which he 

states the intended herd size will be 25,000 head. We agree 
that this is a reasonable and viable herd size. By the end of 
this summer it is anticipated that there will be approximately 
1,500 horses in BLM corrals for which there is no adoption 
demand. Essentially they will be older horses and/or draft 
crosses. Costs will continue at about $80,000 a month to 
maintain these holdovers and there will be no end in sight 
until legislation provides relief. 

With a projected deficit of over $200 billion dollars in our 
Nation's immediate future, this fiscal irresponsibility is just 
one of many issues that Congress must address. It will take 
individual responses from YOU, the horse owners of Amer- 
ica, to give it priority for positive action.—Sharon Saare, 
Issues Analyst, TRAIL, Inc—from South Dakota Section 
Newsletter. 

More on Buffalograss 
Those who read Tom Pozarnsky's article on buffalograss 

in the October 1983 issue and want more information about 
this very durable and efficient grass should contact David S. 

Nuland, Extension Horticulturist, at the Institute of Agricul- 
ture and Natural Resources, Panhandle Station, 4502 Avenue 
1, Scottsbluff, Nebraska 69361. David has a fine leaflet 
entitled, 'Buffalograss - Energy Efficient Turf for Lawns." 
The information in this leaflet would complement Tom's fine 
article. 

Wildiand Shrub Symposium 
The Shrub Research consortium is sponsoring a Wildland 

Shrub Symposium on the Biology of Artemisia and Chryso- 
thamnus" on July 9-13, 1984, at Brigham Young University, 
Provo, Utah. 

Papers are invited which deal with any aspect of the biol- 
ogy of Artemisia or Chrysothamnus including ecology, phy- 
siology, genetics, evolution, taxonomy, management, horti- 
culture, manipulation, distribution, uses, and impact of 
pathogens and/or insects. Presentations will be limited to 20 
minutes. The proceedings will be published. A 2-day (July 
9-10) field trip to south-central Utah will precede 3 days of 
papers. If you would like to present a paper, sendthetitle and 
abstract, by April 15, 1984, to: Dr. E.D. McArthur, Chairman, 
Shrub Research Consortium, Shrub Sciences Laboratory, 
735 North 500 East, Provo, UT 84601. 

For further information about the symposium and facili- 
ties, contact: Dr. Robert Hales, Conferences and Workshops, 
Brigham Young University, 297 CONF, Provo, UT 84602. 

Soil-Water History Symposium 
The Agricultural History Society, University of Missouri- 

Columbia, and the Soil Conservation Service will hold a 

multidisciplinary symposium on the history of soil and water 
conservation at Columbia, Mo., May 23-26, 1984. Among the 
speakers will be agricultural economist Sandra Batie, agron- 
omist Chris Johannsen, historian Harold Pinkett, Canadian 
research officer J.W. Morrison, and British experts on con- 
servation in Africa Norman Hudson and Michael Stocking. 
For program and registration information contact Susan 
Flader, Department of History, University of Missouri, Colum- 
bia, Mo. 65211, or Douglas Helms, P.O. Box 2890, Washing- 
ton, D.C. 20013. 
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Legislative Log 

The Second Session of the 98th U.S. Congress was scheduled to convene on January 25, 1984. Being an election year, 
many forecasts are for an early fall adjournment and delays of controversial legislation until 1985 or later. The first few weeks 
will be filled with the "State of the Union" and the "Annual budget messages" from the President in addition to planning 
schedules for this Congressional session. Some people believe that foreign policy issues involving Lebanon, Central 
America, and a few other countries will delay the usual schedules of the Congress. There are also many differences having to 
do with budget deficit levels and tax revisions. There are many natural resource issues that will be competing for attention in a 
growing competitive climate. Money and peopleto carry on natural resource agency program is likelyto befurthercurtailed 
in F.V. 1985 budgets over this year. 

Public Land Sales 
Congress appears to have side-tracked the administra- 

tion's attempt to sell large areas of national forest under the 
Asset Management Program, according to the Wildlife Man- 
agement Institute. No national forest land has been disposed 
of yet. The sale of Bureau of Land Management property has 
been scaled down also. Pressure from Congress apparently 
forced that agency to continue its normal land trade and 
disposal program instead of going to massive sales as 
predicted. 

National Outdoor Recreation Resources Review Commission 
Late in the 1983 session the Senate passed a bill to estab- 

lish a National Outdoor Recreation Resources Review Commis- 
sion to study and recommend recreational policies and pro- 
grams for the future. The Senate strongly supported the bill. 
It is expected to clear the House and be enacted this year. 

Acid Pain 
Senate began hearings in late 1983 on 4 introduced Bills to 

reduce emissions of acid rain producing pollutants. House 
held no hearings on 3 introduced Bills. All bills vary in terms 
of amount of reduction, financing mechanism, and control 
technology mandated. The northeastern States press for 
5O% sulfur dioxide reduction mostly in Midwest industries. 
West opposes nation wide fee system that forces use of "Scrubbers' 
to protect East's high-sulfur coal, hurting its low-sulfur coal 
business. Senate Environment Chairman plans a bill from 
committee by March 1984. Observers predict no action 
before 1985. 

Non-Point Pollution 
Similar Bills in both Houses to amend Section 208 on the 

Clean Water Act have broad support from commercial land 
users and conservationists. The Administration, however, 
does not support the need for more legislation and are con- 
tent with the existing 208 language. 

Clean Water Act 
The 1983 Congress is of a mind to strengthen the Act, 

which was not the case in 1982. However, controversy on 
changes to Section 404 permitting is holding up charges in 
the Clean Water Act. The forecast is for a 50/50 chance of 
passage in '84. State control of in-stream flows is the central 
point of disagreement. 

Sodbuster Bill 
In mid November the Senate approved the Sodbuster Bill, 

S-663. This bill denies price supports and other financial 
incentives for crops grown on lands unprotected against 
erosion that are classified as highly erodible by the U.S. 

Department of Agriculture. 
The Senate bill as finally approved is as it was originally 

introduced by Senator Armstrong. It had reached the full 
Senate in a form that would have affected all of a farmer's 
crop. As amended the bill denies federal assistance only for 
that portion of a crop grown on erodible land not cultivated in 
the preceding 10 years. 

HR. 3457, the House version of the Sodbuster legislation 
is still pending. 

Wild Horse and Burro Act Amendments. 
S-457 by Senator McClure and others and HR. 1675 by 

Congressman Bolkman will likely get attention during the 
coming session. 

There are other legislative items and issues too early to 
report at this time which will be covered in future Ran gelands. 

Ninth North American Prairie 
Conference 

The Ninth North American Prairie Conference will be held 
in Moorhead, Minnesota, 29 July through 1 August, 1984. 

The theme of the Conference, hosted by Concordia College, 
Moorhead State University, and North Dakota State Univer- 

sity, is: The Prairie: Past, Present, and Future. The Confer- 
ence program includes invited speakers, contributed papers, 
symposia, workshops, poster sessions, and field trips devoted 
to various aspects of prairie ecosystems. The ecology, man- 

agement, restoration, classification, interpretation, utiliza- 
tion, and preservation of prairies are some of the topics 
scheduled for consideration. Others include prairie wetlands, 
landscaping with prairie species, and the ecology of pre- 
European people on the prairie. The latter topic is being 
given special emphasis at the 1984 meeting. Pre-conference 
and post-conference field trips are also planned for those 
interested. 

For further information on the Conference contact: Dr. 
RH. Pemble, Department of Biology, Moorhead State Uni- 

versity, Moorhead, Minnesota 56560, (218-236-2572). 
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Current Literature of Range 
Management 

This section has the objective of alerting SRM members 
and other readers of Rangelands on the availability of new, 
useful literature being published on applied range manage- 
ment. Readers are requested to suggest literature items— 
and preferably also contribute single copies—for including 
in this section in subsequent issues. Personal copies should 
be requested from the respective publisher or senior author 
(address shown in parentheses for each citation). 

The Beef Cattle industry: Changes and Challenges; by AM. Koch 
and J.W. Algeo; 1983; J. Anim. Sci. 57(Supp. 2):28-43. (Univ. Nebr., 
MARC., Clay Center, Nebr. 68933) Reviews accomplishments 
and changes in the beef cattle industry over the past 25 years and 
projects and the challenges during the next 25 years. 

Broadcast Seeding Success In Eight Pinyon-Juniper Stands After 
Wildfire; by Susan Koniak; 1983; USDA, For. Serv. Res. Note INT- 
334; 4 p. (USDA, Intermountairi For. & Range Expt. Sta., 507- 25th 
St., Ogden, Utah 84401) Studied trends in seeded species survival 
after wildfire in Nevada and California. 

Cattle Grazing with Sheep: A Plus for Rangelands and Production; 
by ,.J.E. Bowns and D. H. Matthews; 1983; Utah Sc 44(2):38-43. 
(Bulletin Room, College of Agric., Utah State Univ., Logan, Utah 
84322) A southern Utah study reveals benefits in range condition 
and red meat production from common use grazing. 

Condition Parameters of White-Tailed Deer in Texas; by John G. 
Kie, Marshall White, and D. Lynn Drawe; 1983; J. WildI. Mgt. 
47(3):583-594. (U.S. For. Serv., Pacific Southwest For. & Range 
Expt. Sta., 2081 E. Sierra Ave., Fresno, Cal. 93170) Compared the 
usefulness of different measures of physical condition in deer. 

Control of Rayless Goldenrod (isocoma wright!!) with Soil-Applied 
Herbicides; by Darrell N. Ueckert, Steven G. Whisenant, and 
George W. Sultemeier; 1983; Weed Sci. 31(2):143-147. (Texas 
Agric. Expt. Sta., Ate. 2, Box 950, San Angelo, Tex. 76901) Studied 
pelleted herbicide control of rayless goldenrod in western Texas 
and associated forage response. 

A Critical Review of Literature on Puma (Foils concolor); by Allen E. 
Anderson; 1983; Cob. Div. Wildl. Spec. Rep. 54; 91 p. (Cob. Div. 
Wildl., Res. Center Lib., 317W. Prospect, Fort Collins, Cob. 80526; 
$1.00) Reviews mountain lion population characteristics, habitat, 
predation, and management. 

Elk Habitat Use Relative to Forest Succession in Idaho; by Larry L. 
Irwin and James M. Peek; 1983; J. WildI. Mgt. 47:(3):664-672. 
(Dept. Zool. & Phys., Univ. Wyo., Laramie, Wyo. 82071) Related 
habitat selection by elk to physiography, forest stand structure, 
and understory production within a mosaic of plant communities. 

Evaluating Proposed improvements of Public Rangelands; by Fred 
J. Wagstaff; 1983; USDA, For. Serv. Gen. Tech. Rep. INT-150; 4 p. 
(USDA, Intermountain For. & Range Expt. Sta., 507 - 25th St., 
Ogden, Utah 84401) Needs, basic concepts, procedures, and eva- 
luation checklist for use by public land managers. 

Managing intermountain Rangelands—Improvements of Range and 
Wildlife Habitats; by Stephen B. Monsen and Nancy Shaw (Eds.); 

1983; USDA, For. Serv. Gen. Tech. Rep. INT-157; 194 p. (USDA, 
Intermountain For. & Range Expt. Sta., 507- 25th St., Ogden, Utah 
84401) Symposia papers presented on range improvement tech- 
niques at the 1981 Twin Falls and 1982 Elko workshops. 

111 Range and Forage Plants of the Canadian Prairies; by J. Loo- 
man; 1983; Agric. Can. Pub. 1751; 225 p. (Canadian Govt. Pub. 
Centre, Supply & Services Canada, Ottawa, Can. K1A OSO; $11.00, 
Canada; $13.20, other countries) Summarizes the ecology, identi- 
fication (including line drawing), value, and management implica- 
tions of 111 common and/or economically important plant species. 

Livestock Management Survey Results, 1982; by Calvin C. Boykin; 
1983; Farm Management Unit, Division of Planning and Statistics, 
Ministry of Agric., Gaborone, Botswana; 126 p. (Ministry of Agri- 
culture, Priv. Bag 003, Gaborone, Botswana) Livestock manage- ment practices, production levels, costs, and returns based on 
interviews with representative livestock owners in Botswana. 

Preventing Livestock Water from Freezing; by Dan W. Mckenzie, 
Timothy J. Kashuba, David Waddington, Cecile M. Leboeuf, etal.; 
1983; USDA, For. Serv., Equip. Dev. Center, San Dimas, Cal.; 17 p. 
(USFS, Equip. Dev. Center, 444 E. Bonita Ave., San Dimas, Cal. 
91773) A state-of-the-art evaluation of the following approaches: 
water circulation, mass insulation, heat pipe, and solar energy. 

Progress in the U.S. Soil Survey; by J. Clatie Powell; 1983; J. Soil & 
Water Cons. 38(5):407-41 0. (USDA, Soil Cons. Serv., Washington, 
D.C. 20013) Includes a map showing the status of modern soil 
survey by state and county as of Jan. 1, 1983. 

Radial Pastures: Good Grass Mileage; by Ariz. Agric. Ext. Serv.; 
1983; Ariz. Land and People 34(3):1-4. (CoIl. Agric., Univ. Ariz., 
Tucson, Ariz. 85721) Case example along with comments on using 
the Savory grazing method on an Arizona ranch. 

Rangeland Fencing Systems State-of-the-Art Review; by Ronald 
Jepson, A. Garth Taylor, arid Dan W. McKenzie; 1983; USDA, For. 
Serv., Equip. Dev. Center, San Dimas, Cal.; 23 p. (USFS, Equip. 
Dev. Center, 444 E. Bonita Ave., San Dimas, Cal. 91773) Provides 
information on fencing materials, fence designs, and cost and 
maintenance of different types of range fences including perman- 
ent electric and high-tensile types. 

Technologies for Capturing and Detaining Water on Rangeiand; by 
M. karl Wood and John C. Buckhouse; 1983; N. Mex. Agric. Expt. 
Sta. Spec. Rep. 52; 44 p. (Agric. Expt. Sta., N. Mex. State Univ., Las 
Cruces, N. Mex. 88003) Considers soil and vegetative modifica- 
tions to alter runoff, infiltration and evaporation and physical 
structures to collect and store rainfall and trap snow. 

Proceedings—Range Economics Symposium and Workshop, August 
31-September 2, 1983, Salt Lake City; by Fred J. Wagstaff (Comp.); 
1983; USDA, For. Serv. Gen. Tech. Rep. INT-149; 151 p. (USDA, 
Intermountain For. & Range Expt. Sta., 507- 25th St., Ogden, Utah 
84401) Contains 22 papers emphasizing the history of range eco- 
nomics research, critiques of recent economic evaluations, pro- 
posals of new techniques, and technology transfer. 

Proceedings—Research and Management of Bitterbrush and Cuff- 
rose in Western North America, Salt Lake City, Utah, Aprii 13-15, 
1982; by Arthur A. Tiedemann and Kendall L. Johnson (Comp.); 
1983; USDA, For. Serv. Gen. Tech. Rep. INT-152; 279 p. (USDA, 
Intermountain For. & Range Expt. Sta., 507- 25th St., Ogden, Utah 

Compiied by John F. Vailentine, Professor of Range Science, Brigham 
Young University, Provo, Utah 84602 
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84401) Includes 27 papers and represents a collection of current 
knowledge on research and management of these and other 
rosaceous shrubs in western North America. 

A Ranch Land Price Model for Wyoming; by Alan R. Collins; 1983; 

Wyo. Agric. Expt. Sta. SM 44; 21 p. (Agric. Expt. Sta., Univ. Wyo., 
Laramie, Wyo. 82071) Provides a regression equation with expla- 
nation of factors includedfor evaluating prices of Wyoming range- 
lands with various combinations of private, federal, and state 

lands. 

Response of Bobwhite to Habitat Management in Northwest Texas; 

by William M. Webb and Fred S Guthery; 1982; Wildl. Soc. Bul. 

10(2):142-146. (Dept. Range &Wildl. Mgt., TexasTech Univ., Lub- 
bock, Tex. 79409) A study of habitat management methods, bob- 
white response, and cost effectiveness on mesquite-sand shinnery 
oak range. 

Response of Live Oak (Quercus virginians) and Understory Vegeta- 
tion to Herbicides; by Robert E. Meyer, Rodney W. Bovey, L. Fred 

Bouse, and Jams B. Carlton; 1983; Weed Sci. 31(5):639-647. 
(USDA, Agric. Res. Serv., College Station, Tex. 77843) Compared 
several herbicides in dry and liquid form when aerially and ground 
applied. 

The U.S. Sheep industry: Changes and Challenges; by C.F. Parker 
and A.L. Pope; 1983; J. Anim. Sci. 57(Supp. 2):75-99. (Ohio Agric. 

Res. & Dev. Center, Ohio State Univ., Wooster, Ohio 44691) Pro- 
vides an interpretative overview of changes and progress within 
the sheep industry during the past 25 years and characterizes 
future needs and expected developments during the next 25 years. 

Utah Flora: Compositae (Asteraceae); by Stanley L. Welsh; 1983; 
Great Basin Nat. 43(2):179-347. (Dept. Botany & Range Sci., 

Brigham Young Univ., Provo, Utah 84602) Considers 613 taxa in 
100 genera; includes keys to genera, species and subspecies 
along with detailed descriptions, distribution data, and pertinent 
discussion. 

Vegetative Rehabiiitation and Equipment Workshop, 37th Annual 
Report, Albuquerque, New Mexico, February 13 & 14,1983; by Ted 
Russell (Workshop Chm.); USDA, For. Serv., Washington, D.C.; 89 

p. (USDA, For. Serv., Equip. Dev. Center, Missoula, Mon. 59801 or 
San Dimas, Cal. 91773) Proceedings of the annual workshop, with 
continuing emphasis on improving rangelands and furthering 
range equipment technology. 

Winter injury of Sagebrush and Other Wiidland Shrubs in the West- 
ern United States; by David L. Nelson and Charles F. Tiernan; 

1983; USDA, For. Serv. Res. Paper INT-314; 17 p. (USDA, Inter- 
mountain For. & Range Expt. Sta., 507 - 25th St., Ogden, Utah 
84401) Injury resulted from record low precipitation, low snow 
cover, and other factors in combination. 

Schedule of Conventions 
The Board of Directors plans five years in advance for Annual 
Meetings and three years in advance for Summer Meetings. 
The following is a list of future meetings of the Society: 

Region 
IV 1985 February 11-15 Salt Lake City, 

V 1986 February 9-14 Orlando, Florida 
I 1987 February 

* 
Boise, Idaho 

II 1988 February * Corpus Christi, TX * 

Dates and locations within the region have not been determined. 

Regions 
— Pacific Northwest, Idaho, and International Mountain 

Sections 
II — Mexico, Texas and New Mexico Sections 
Ill — Colorado, Wyoming, South Dakota, and Northern 

Great Plains, Nebraska Sections 
IV — California, Nevada, Utah and Arizona Sections 
V — Kansas/Oklahoma, North Central, National Capital, 

Southern and Florida Sections 

SUMMER MEETINGS 
Region 

I 1984 July 15-19 Wenatchee, Thunder Bird 

Washington Motel 

Amarillo, Texas * 

Jackson, 
Wyoming 

* Dates and locations within the region have not been determined. 

President 's 

Notes 

A year in the Presidency of the Society for Range Manage- 
ment goes by with shocking speed when one looks at the 
"/ong"list of goals and objectives attempted for the year and 
the "short" list of accomplishments. But, then, that's the 
nature of the process. Officers change; Board members 
change; but the Society survives and prospers. It prospers 
because of the continuity in staff and the continuity in long- 
range plans and objectives. The Society prospers as long as 
there are well-thought-out policies to help attain the major 
goals and well-designed procedures in place to guide the 
staff and the 5,000 or so volunteers who want to help. One 
purpose of the January Board Retreat in Denver was to 
examine and refine those important policies and procedures— 
to plan for a challenging future for SAM. We had a good 
retreat and good follow-up with our broad-based committee 
structure. 

A year in the Presidency brought me to the full realization, 
that while we need more members, those that pay to join, are 

willing to help. Our members want to contribute to the goals 
of the Society. They ask far more frequently, "What can I do 
to help strengthen the Society?" than "What has the Society 
done for me lately?" 

A year in the Presidency has convinced me that the officers 
must become more involved in political issues, whether or 
not they "feel politically inclined. "We can win 100 battles on 
the technical front and lose the war in Washington or in the 

Hotel Utah UT 

Hyatt Orlando 

II 1985 July * 

III 1986 July * 
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State capitols. 
A year in the Presidency has demonstrated that the 

strength of SRM and the effectiveness of SRM rests with the 
Sections. That's where it happens—in the field—out on the 
/and!The Sections generate interest, the Sections enlist new 
members, the Sections move the Society toward its primary 
goals. 

A year in the Presidency has convinced me of the need to 
improve our interactions with other professional societies 
and important range user organizations. We need to join 
together when we have mutual interests, but maintain auto- 
nomy and independence when our purposes can be served 
best by acting at our own discretion. 

A year In the Presidency has made this 'Charter Member" 
of the Society more and more proud of SRM. Thanks for your 
support. I know you will help our next Prexy, Joe Schuster, 
make 1984 another great year for SRM.—GeraId Thomas, 
President, SRM 

Executive Vice- 
President's 
Report 

You have heard without question of the Thank God It's 
Friday Club. Well I may belong to the thank God its '84 Club. 
To say the least, 1983, my first year as your Executive 
Secretary, was a busy one and it never let up to the very last 
day. But when you stop to catch your breath it was a great 
year—absolutely full of experiences that I will always hold 
near and dear to my heart. Some were greater then others, 
some taxed your wits, some were just plain pleasing, and 
some were very important. 

Let's start with the Important ones. A new life on this earth 
will always be the most important. Mrs. Audrey Stepp, our 
lady in charge of membership and bookkeeping, was blessed 
with a baby girl, Barbera Jean, on Dec. 27th. Both are doing 
fine and we arevery proud. It really wouldn't hurt afew of you 
crusty old line riders to send her a note of congratulations on 
this occasion. 

Second important action. Tom Eaman, Chairman of the 
Election Committee, along with several Colorado Section 
members, came to the Denver office Tuesday, December 6, 
and counted ballots. Second Vice President-Elect is Dr. F.E. 
Busby, Laramie, Wyo. Elected Directors are Dick Whitsell, 
Paul Ausha, Okla., and John Hunter, Lubbock, Texas. The 
recommendation to change Executive Secretary to Executive 
Vice President was approved and amendment to establish a 
Commercial Membership category was approved. Colorado 
Section members who assisted with ballot counting were 
Debi Sherman, Pete Davis, Terry Foppe, John Mitchell, 
Royal Holl, Thane Johnson, Irma Wolf, Bob Newlin, Bob 
Wintersteen, Jim Free, and Lee Carr. 

I believe you all will join me in thanking the election 
committee and sending our condolences to the winners. It 
was a tough race and no one should feel bad for running 

second, it was close. As for the Exec. Vice President position, 
thank you for the vote but I'm still the lowly wrangler. I was 
very pleased that the new membership category of commercial 
was so well accepted. We are busy getting all the details 
cared for. You will hear a great deal on the subject as time 
goes by but its success depends on the imput of our regular 
members whose job it is to get our commercial friends and 
partners deeply involved in SRM. 

This time of the year keeps us especially busy with Section 
Tours, schools, and annual meetings. We were pretty success- 
ful, if I might say so. I had the previlege of participating in 
meetings of the New Mexico, Idaho, Nevada, Wyoming and 
Northcentral Sections. One common thread run through 
them all. They were well attended and enthusastic, in spite of 
bad weather at times. 

I especially liked the Nevada-Idaho meeting, which was 
held jointly. It really gave me a good chance to meet more 
people with less travel and a saving to the Society. If other 
Sections are considering this idea I heartily endorse it as a 
good change of pace and a chance to compare notes with 
your sister Sections on common goals. Please do not take 
my words as down grading the other individual Section 
meetings. They were very successful and I certainly compli- 
ment the people who made the arrangements, keep up the 
good work. 

I was very disappointed that, due to bad weather and other 
circumstances, we didn't attend the Mexico and Texas 
Section meetings, but I have them as number one on my next 
year's priority list. 

I do feel that we cannot over look the importance of 
gaining exposure by participating in meetings of other 
organizations. I pesonally spoke at both the Kansas Associ- 
ation of Conservation Districts and the Kansas Livestock 
Association. To me these contacts are vital. Whenever we 
can gain this level of impact, the rangelands are better for the 
effort. 

I believe this is a good place to close this report. If I were to 
report on the wide variety of functions occurring in January, 
this column would be far to long and bulky. 

So with a quick post script on the Board of Directors 
Retreat which we recently concluded in Denver, I will close. 
Your Board is one of the most dedicated and hardworking I 

have ever had the pleasure of being involved with. The 
discussions and decisions of the Retreat will affect the future 
direction of SRM for many years to come. Please keep your 
eyes peeled for new concepts and policies as they are 
implemented. I feel you will be pleased. 

As always, thanks for your patience. It never fails to be a 
pleasure to fill this position—Peter V. Jackson, Executive 
Vice-President, SRM 

Freeman's Last Remarks 
We at Ran gelands are very pleased with this issue devoted 

to women in range management highlighting their activities 
and featuring their accomplishments. The response was 
excellent and we received more than enough for one issue; 
the overflow articles will be held for use in future issues. 

I am proud of this issue, my last one as editor. I can now 
retire with full satisfaction. I am ready to turn it over to Gary 
Frasier, new editor. 

Good luck, Gary. I know you'll do a good job and have fun 
doing it. So long to you members of Ran gelands Editorial 
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Board; your assistance has been invaluable. I'll miss you. 
And most of all I'll miss you wonderful readers. 

Adios! Aloha! And Goodbye until we meet again—Danny 
Freeman 

Book Review: Foothills for Food and 
Forest 

At the Symposium on Foothills for Food and Forests held 
on the Oregon State University campus in April, 1983, there 
were 38 papers presented on a variety of subjects from 20 
different areas: Arkansas, Australia, British Columbia, Cali- 
fornia, Illinois, Italy, Kentucky, Lousiana, Minnesota, New 
Mexico, New York, New Zealand, Oregon, Pennsylvania, 
Scotland, Spain, Texas, United Kingdom, Washington D.C., 
and West Virginia. 

Participants (215) came from 21 major areas throughout 
the world: 13 U.S. States, 2 Canadian Provinces, 5 foreign 
countries and one from Washington, D.C. The 215 specifi- 
cally came from Alberta, Arizona, Arkansas, Australia, Brit- 
ish Columbia, California, England, Idaho, Japan, Lousiana, 
Michigan, Montana, Nevada, New Zealand, Oregon, Penn- 
sylvania, Scotland, Texas, Washington, Washington, D.C. 
and West Virginia. 

Foothills constitute one-third of all available land world- 
wide. They are too steep to plow and the soil is too valuable 
to dedicate only to wildland management systems. They are 
usually hard to manage and they have been a heartache to 
nutritionists who see a vast area of the earth's surface inac- 
cessible for food production. 

But a quiet revolution has been in the making from some 
years. This book presents the work of this quiet revolution. It 
draws upon the results from all over the world. It is a syste- 
matic presentation useful to both the practicing natural 
resource manager looking to optimize use of this land base 
and to the researcher bent on enhancing production. 

This 380-page book, 8 1/2 by 11 inches, with Tables, 
Charts and a few photographs may be purchased for $34.95 
plus $2.00 for postage from the Timber Press, Box 1631, 
Beaverton, Oregon 97075, USA. 

The book, "Foothills for Food and Forests", was edited by 
David B. Hannaway. 

Sheep Bibliography Available 
A comprehensive bibliography has been prepared by Dr. 

D.R. Lincicome to increase the worldwide efficiency of 
sheep production through more effective research. Begin- 
ning with 1979 on sheep, an annual bibliography of all app- 
lied and basic research information on sheep with the 
second issue to include goats, will be published. Each refer- 
ence including author(s) and title in English is indexed by 
keywords. There are more than 3,000 references and 11,000 
keywords in 1979. A summary index is planned for each 5 
years. This bibliography should be of interest, not only to 
scientists and administrators, but also to producers and 
breeders who are interested in published information on 
their breed, a particular disease, new practices they might 
adopt, or new ideas they might investigate. They should be 
able to find the complete publication of any reference in their 

library. This supplement No. 1 to International Goat and 
Sheep Research is available surface postage paid for $25 
(U.S. funds to cover printing and mailing expenses only) per 
copy from IGSR, P.O. Box 1808, Scottsdale, Ariz. 85252. 

SRM Summer Tour Announced 
The 1984 Society for Range Management - Summer 

Meeting and Tour convenes in Wenatchee, Washington on 
July 15 - 19, 1984. The headquarters and all meetings are 
scheduled for the Thunderbird Motor Inn. In addition to the 
meetings, a one-day tour and dinner have been planned by 
the local arrangements committee. The tour features tall 
mountain scenery, north central Washington rangelands, 
and unique geologic features. We will see Grand Coulee 
Dam, still the largest concrete structure and largest power 
producer in the world. It also supplies irrigation water to 
500,000 acres of farm land. A barbecue dinner will follow the 
tour. 

Wenatchee is a beautiful place for a summer meeting. Its 
location on the Columbia River at the foot of the Cascade 
Mountains and the edge of the Columbia Basin plateau 
offers many sights and activities. The mid-Columbia Chapter 
invites all Society for Range Management members, family, 
and friends to Wenatchee, Washington in 1984 for a great 
time. 

Texan Receives Special Award 
The Texas Section, Society for Range Management, pres- 

ented a Special Recognition Award to Roger Landers on 
December 2, 1983, at Midland during an annual meeting. 
This award was given in appreciation for Mr. Landers' corn- 
mittment to range management, the ranching industry, and 
community activities. 

Mr. Landers has been a rancher in Menard since 1923. At 

Roger Landers (left) displays award with Tommy Welch. 

82, he operates 4,600 acres raising cattle, sheep, goats and 
managing deer. He has been a leader in agriculture, conser- 
vation, education, community service, social organizations, 
athletics, and in his church. 
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A member of the Society for Range Management since its 
beginning in 1948, he became program chairman of the 
Texas Section in 1953 and President for 1954-55. Under his 
leadershipthe first Youth Range Camp was started in 1955 at 
the Junction Adjunct. Mr. Landers received the Excellence in 
Grazing Management Award in 1968, presented by the Texas 
Section. 

Mr. Landers has been a director of the Menard Soil and 
Water Conservation District for 20 years and is active in 
conservation education for students. He received an Out- 
standing Director certificate of merit in 1956. Mr. Landers 
sponsored in 1982 the first Menard County Prescribed Burn- 
ing Workshop for ranchers on his place. 

He is a member of American Rambouillet Breeders Asso- 
ciation and has served as a Director and President. He is also 
a member of the Texas Sheep and Goat Raisers Association 
and past member and the Angora Breeders Association. 

Mr. Landers was an adult leader in 4-H club activities for 
many years. He has been a Director of West Texas Boys 
Ranch, member of Menard ISD Board, and President of 
Menard Rotary Club. 

Sharp Scholarship Recipient 
Theresa Pfeifer has been awarded a $1,000 Sharp Scholar- 

ship at Fort Hays State University in Kansas. 
Pfeifer, a graduate research assistant in the Department of 

Biological Sciences, is working on a research project dealing 
with annual grasses on western Kansas rangeland. She is a 
past president of the Range Club. 

The Gerald Sharp Scholarship for Range Management is 

financially supported by the Sharp Brothers Seed Company 
of Healy, Kansas. 

Gerald Sharp was an active member of the Society for 
Range Management and dedicated to the production and 
harvest of improved native grasses, especially in the plains 
states. He was fatally injured in a plane crash 12 years ago 
while surveying rangeland for grass seed in eastern Wyoming. 

This scholarship is a fitting memorial because it encour- 
ages students to enter Sharp's chosen field. 

Wright Receives Outstanding 
Rangeman Award 

The 1983 Texas Section, Society for Range Management 
Award for Outstanding Contribution to Range Management 
was presented to Henry Wright at Midland during the 33rd 
annual meeting. This award is the highest honor the Texas 
Section bestows on a member and is in recognition of many 

years of outstanding service to the Texas Section, the 
Society of Range Management, and to the profession of 
range management. 

Henry was born in Medesto, Calif. He received a B.S. in 
range management from the University of California, Davis, 
in 1957. Henry also earned an M.S. and Ph.D. in range man- 
agement at Utah State University in 1962 and 1964, respectively. 

During 1957-58 Henry was a range specialist with the Cali- 
fornia Agricultural Extension Service. In 1958 through 1960 
he was an U.S. Army Artillery officer. Henry was a teaching 
assistant in range management and range ecology 
at Utah State University while completing his graduate work. 
After graduation, Dr. Wright worked for the U.S. Forest 
Service-Sheep Research Station in Dubois, Ida., on fire, 
grazing, and ecological research. Since 1967, Dr. Wright has 
been on the Faculty of Range and Wildlife Management 
Department, Texas Tech University. His research has cen- 
tered around the use of fire as a management tool on 
rangelands. 

Administratively at Texas Tech, Henry has served as spe- 
cial assistant to the Vice President for Research in 1973, as 
Associate Chairman of the Department of Range and Wildlife 
Management from 1977 to 1980, and he has been Depart- 
ment Chairman since 1981. He was designated a Horn Pro- 
fessor in 1978, which is the highest award a faculty member 
at Texas Tech University can achieve. Dr. Wright has been 
director of the Noxious Brush and Weed Control Research 
since 1980 and he was Associate Director before that for 
several years. 

In addition to his duties as Department Chairman and 
Research Program Director, Henry is frequently called upon 
for University Committee work. 

As a member of the Society for Range Management, Dr. 
Wright has served on numerous committees. He has chaired 
a special session on Fire Ecology at a national meeting. He 
has served as a member of the Rangeland Fire Influence 
committee and member of the Editorial Board, Journal of 
Range Management. He is frequently called upon by journal 
editors to evaluate manuscripts on fire. Dr. Wright is also a 
member of Southwest Interagency Fire Council, The Society 
of the Sigman Xl (a research organization), and Alpha Zeta. 
Dr. Wright's contributions to range management are major. 
He is, of course, Mr. Fire." He has a lifelong interest in fire 
and its potential as a range management tool. Both his M.S. 
and Ph.D. theses were the result of fire research with range 
plants. In Texas, he and his students have provided the most 
completely researched information regarding the impact of 
fire on both plant species and wildlife that are available for 
most Texas ranges. 

Assigned to Mexico 
Roy S. Mann, range conservationist, soil conservation 

service is currently assigned to work with the Mexican 
government in their program for development of the humid 
tropics. 

Mann's responsibilities relate to grazing resources, initia- 
tion of a plant materials program, and erosion control. 
Projects being worked on are in the states of Chiapas, 
Yucatan, Tabasco, Vera Cruz, and Tamaulipas. 

Mann is currently headquartered in Mexico City. 
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District Manager Retires 
Robert W. Burwell, Bureau of Land Management Spokane 

District Manager, retired December 2 after a 30-year govern- 
ment career. 

He has been a member of the Society for Range Manage- 
ment since 1967, and worked for the BLM in Alaska, Califor- 
nia, and Washington D.C. He is most known for his initiating 
the famous John Casey Trespass case which went to the 9th 
Circu it Court of Appeals, and as a landmark case, has estab- 
lished a precedent for all future grazing trespass cases. 

More recently, he has been on the Washington State Ran- 
geland Committee, and has been a member of the Executive 
Committee of the Coordinated Resource Management Plan- 
ning Group. 

Research Award 
Fred S. Guthery of the Range and Wildlife Management 

Department, Texas Tech University's College of Agricultural 
Sciences, was selected as the College's Outstanding Re- 
searcher for 1983. He will receive the award April 6 at the 
college's spring awards banquet. Dr. Guthery, an Oregon 
native, has written 31 articles in refereed journals, 11 articles 
for symposiums, seven articles in such mangazines as The 
Cattleman, Texas Parks and Wildlife Magazine, and Texas 
Hunters Hotline, and has given 21 presentations in the 6 1/2 
years he has been at Texas Tech. His research and writing 
specialty is wildlife management. 

Guthery received his doctoral degree in wildlife ecology in 
1977 and his master's in wildlife science in 1972, both from 
Texas A&M. 

PEACE CORPS VOLUNTEER ANNOUNCEMENT 

Title: Range Extension Agent 
Location: Morocco, North Africa 

Salary: None as such. Monthly living allowance 
(amount variable) is paid in the currency 
of the host country. Also, $4,200. is paid 
after termination of service. 

Date Available: 24 to 27 month assignment, starting June 9, 
1984. 

Closing Date of April 9, 1984. However, must apply 
Invitation: immediately. 

Qualifications: 

— Conducting various extension 
demonstrations. 

— 
Developing training programs. — Performing quantitative range analysis. 

1. BS/MS Range Science or Range Management preferred OR 
2. BS/MS Animal Science OR 
3. AA/BS In any agricultural science w/2 years ag. experience 

OR 
4. 2 years or more experience in livestock production, prefer- 

ably on range lands. 

Married couples acceptable if both qualify under requirements 
above or spouse has sociology or anthropology degree. 
Other Information: 

Technical training will take place in Morocco for 3 weeks 
upon your arrival, followed by 10 weeks of language training 
(mainly Arabic). 
If interested, contact the Peace Corps by calling (800) 424-8580 
toll free, or write to: Peace Corps 

P-307 

Washington, D.C. 20526 

The University of Alaska-Fairbanks is seeking applica- 
tions for the position of Instructor of Animal Science. 
Appointment is 12-month, permanent at the Palmer 
Research Center. Applicant should have Ph.D. with 
emphasis on beef cattle science and supervised research 
at the university level. Appointee will initiate, develop, 
and conduct a broad, comprehensive program in beef 
cattle research relevant to a small, developing beef cattle 
industry. Evidence of recent professional activity and 
ability to communicate effectively with individuals in the 
livestock industry is preferred. Interested persons should 
submit resume, university transcripts, and three letters 
of support to Dr. Arthur L. Brundage, Chairman, Search 
Committee, Palmer Research Center, Alaska Agricultu- 
ral Experiment Station, P.O. Box AE, Palmer, Alaska 
99645. Closing date is 1 May 1984, or untilfilled after that 
date. University of Alaska-Fairbanks is an affirmative 
action/equal opportunity employer. 

Main 
Responsibilities 

RENEWED EMPHASIS—During the past year Oklahoma 
State University has assembled a core of talent in range use 
and management in the Agronomy and Animal Science 
Departments. Those involved include: from left, Bob Gil/en, 
grazing systems research; Dave Engle, brush management 
and prescribed burning; Ted McCollum, range animal nutri- 
tion; and Dale Rollins, extension range specialist. "This 
group represents a critical mass of expertise and research 
capability for a long-time cattle state," said Paul Santlemann, 
Agronomy Dept. head. "In addition, these people will be 
working with at least six other professionals in animal physi- 
ology, weed control, economics, etc., to formulate, verify 
and implement a comprehensive range program." 
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WILDLIFE 
POSITION ANNOUNCEMENT 

TexasTech University is seeking a Wildlife Research Scientist 
for the Department of Range and Wildlife Management, one 
of eight academic divisions in the College of Agricultural 
Sciences. This is a 12-month teaching and research position 
with summer salary dependent upon teaching and research 
grants. 

The person filling this position will be expected to teach 
lower and upper division wildlife courses. These will include 
Big Game Ecology, Wildlife Techniques, Introductory Wildlife, 
and Wildlife Physiological Ecology. This person must have a 

genuine interest in teaching as well as the desire to develop a 

quality research program. Research interests should be big 
game-related and adaptable to West Texas. Some departmen- 
tal research monies must be related to brush control. 

A Ph.D. in Wildlife Science or in a closely related discipline is 

required. Position available July 15, 1984. Applications accep- 
ted until April 15, 1984, or until position is filled. Salary is to be 
commensurate with education and experience. 

Submit a resume and the names of three references to: 
Dr. Henry A. Wright, Chairperson 
Department of Range and Wildlife Man- 
agement 
Texas Tech University 
P.O. Box 4169 
Lubbock, Texas 79409 

KUWAIT INSTITUTE FOR SCIENTIFIC RESEARCH (KISR) 

Kuwait Institute for scientific research isa non-profit organiza- 
tion with a staff of more than one thousand employees 
engaged in applied research in thefields of environmental and 
earth sciences, food resources, engineering, petroleum, pet- 
rochemicals and materials and techno-economics. 

Presently KISR has a vacancy for: 
Range Specialist 

Major Duties 
— To conduct and execute studies in range improvement 
practices such as fertilization, seeding, change of vegetational 
cover, water harvesting, etc. 
— To carry out detailed work for evaluation of range desert 
ecosystem, resources inventory and rehabitation. 
— To investigate and evaluate proper grazing systems, stock- 
ing rates and forage utilization. 
— To provide input and execute tasks in projects related to 
improvement and resources of national parks, desertification 
and other related activities. 

SPECIALIST, RANGE BRUSH CONTROL: New Mexico State 
University, Cooperative Extension Service, Las Cruces, New 
Mexico 88003. Full-time Range and Brush Control Specialist, 
office located in Roswell, New Mexico, with statewide respon- 
sibilities. Responsible for an aggressive demonstration and 
educational program in range brush control; interpret and 
disseminate current and relevant research findings and infor- 
mation on brush control for practical use by producers 
through mass media, publications, electronic media, produc- 
ers meetings, demonstrations and other proven Extension 
methods; provide training and assistance to County Agents 
and others in brush control methods; Work cooperatively with 
other State Extension Specialists in developing and implement- 
ing multi-discipline activities; maintain close liaison with state 
and Federal agencies and other groups working in brush con- 
trol programs; and administratively responsible to the Assist- 
ant Director, Agriculture and Resource Development, New 
Mexico Cooperative Extension Service. Master's Degree requi- 
red, training and/or experience in brush control program pre- 
ferred. Previous Extension experience desirable. Application 
deadline: January 16,1984, or until position is filled. Salary and 
rank commensurate with training and experience. Contact 
Stanley 0. Farlin, Assistant Director, Agriculture and Resource 
Development, Box 3Ae, NMSU, Las Cruces, New Mexico 
88003. (Phone (505) 646-1541) for application information. New 
Mexico Cooperative Extension Service is an equal opportunity 
employer and applications will be accepted without regard to 
race, color, religion. sex age, handicap or national c'ri.girt 

Qualifications 
Applicant should have a Ph.D. or M.Sc. in range manage- 

ment with minimum 2 years of experience relevant to educa- 
tion and knowledge of range improvement and resources 
evaluation. Arid land experience is a must. 

KISR offers attractive salaries (tax free) commensurate with 
qualifications and experience and generous benefits which 
include gratuity, free furnished airconditioned accommoda- 
tion, school tuition fees, contribution to a savings plan, six 
weeks annual paid vacation, air tickets, free medical care and 
life insurance. Contract period is two years. 

Those interested may kindly send in their curriculum vitae 
with supporting information no later than one month from the 
date of this publication to: 

Mr. Habeeb Al-Sahhaf 
Personnel Manager 
Kuwait Institute for Scientific Research 
P.O. Box 24885 
Safat 
Kuwait 



TORDON 22K 
STRIKES DOWN 
THE MEANEST 

WEEDS ON 
YOUR RANGE. 

TORDON* 22K HerbIcide gets the tough 
weeds to let your range grass grow 
naturally. Weeds like leafy spurge, 
Canada thistle, musk thistle, knapweed, 
yellow starthistle and many others. 
TORDON 22K is the proven best way to 
control deep-rooted broadleaf weeds 
and brush. When these are controlled, 
the grass comes back fast to give you 
a profitable range you can be proud of. 
The lowest cost way to more range 
land is to reclaim what the weeds and 
brush have taken. TORDON contains 
picloram which translocates all through 
the plant and deep into the roots to 
kill the whole plant. TORDON weed kilter 
does not sterilize the soil. Most grasses 
are not harmed. A few, such as smooth 
bromegrass may be injured by moderate 
to high rates of application. The higher 
rates of TORDON 22K stay active in 
the soil for two years or more to knock 
out germinating weed seeds and root 
resprouts. Actually, the benefit of a 
total weed kill can last for many years. 
And a total weed kill with TORDON 22K 
herbicide is not uncommon! 

See your dealer for TORDON 22K Weed 
Killer.. .the herbicide that lets you 
strike back at tough weeds. 

RESTRICTED USE PESTICIDE for retail 
sale to and use only by Certified Appli- 
cators or persons under their direct 
supervision and only for those uses 
covered by the Certified Applicator's 
certification. 

Tordofl 22K. 
Nothing else lstougti like 'bdon 22K. 

Dow chemical U.S.A. 

Agricultural Products Department 
Mdtand, Michigan 48640. 

Trademark of The Oow Chemical Company CL9S3 
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