
Volume 1, No. 5 
October 1979 

-R;chard Qfl. *tjnsen 

SRM Annual Meeting, 
p216 

Managing Sagebrush 
p207 

Making Hay, p 203 

Youth and Range 
Management, p 186, 

187 

Opportunities in the 
South, p 179 

Canadian Artic, p181 
Chilcotin Meadow- 
lands, p 183 

Rangeland, Its 
Management, the 
Profession, p 198 

Forrajes Suplementa- 
rios, p 196 

Big horn Sheep Diet, 
p200 

Economics of 
Ranching, p 189 

Society 
for Range 

Management 



Life Members 
of the 

SOCIETY FOR RANGE MANAGEMENT 
October 1, 1979 

Robert C. Accola W.L. Dutton Richard Johnson Scotty Prescott 
Eduardo Aizpuru G. R.A. Dyer, Jr. Thane B. Johnson J. Boyd Price 
B.W. Allred E.J. Dyksterhuis Alex Johnston L. Glen Quigley 
E. William Anderson Thomas K. Eaman Roif B. Jorgensen Clayton L. Quinnild 
Lora M. Anderson Robert E. Epp Marvin R. Kaschke Klaus Radtke 
A.P. Atkins Mahlon Everhart, Jr. Nolan F. Keil Bobby J. Ragsdale 
Eduardo J. Barragan V. Nancy R. Felblinger Wayne Kessler Harold M. Ratcliff 
Reginald H. Barrett David Fischbach Ken Killingsworth Elbert H. Reid 
John Baumberger H.A. Fitzsimons, Jr. Austin E. Klahn F.G. Renner 
Jerry R. Bean Carlton S. Fonte Paul A. Krause Steven Revie 
Thomas Bedell John S. Forsman D.A. Kreulen Don R. Richardson 
Alan A. Beetle Bruce T. Foster Tom Lasater Laurence E. Riordan 
Robert E. Bement John D. Freeman H.N. LeHouerou Walter M. Risse 
Trinidad Benavides Garcia Peter V.R. Freeman Charles L. Leinweber Joseph H. Robertson 
JR. Bentley Leroy Friebel, Jr. Horace L. Leithead Winthrop Paul Rockefeller 
Lloyd L. Bernhard Neil C. Frischknecht Ernest Leland Robert L. Ross 
Lester J. Berry Dennis K. Froeming Frank B. Lenzie Warren K. Sandau 
C. Robert Binger Kenneth Owen Fulgham A. Starker Leopold Kenneth D. Sanders 
Harold H. Biswell Daniel A. Fulton James Linebaugh Ted Scherer, Jr. 
D. Morris Blaylock A.J. Garner Lyman G. & Nelda Linger Ervin M. Schmutz 
Albert E. Blomdahl F. Robert Gartner Robert L. Little Charles M. Schumacher 
Vorsila L. Bohrer Will R. Getz H.H. Lundin John L. Schwendiman 
Charles A. Bordsen Martin H. Gonzalez John B. MacLeod Milton Secrist 
Harold W. Bradford David W. Goodall V.P. McConnell Donald J. Seibert 
George E. Bradley Charles A. Graham Dan McKinnon Harold E. Shamley 
L.F. Bredemeier Lisle R. Green E.A. McKinnon John A. Shrader 
Jack S. Brenner Win Green J. Ross McLaughlin Gail Sharp 
Vernon C. Brink E. Lee Griner George H. Maduran Weldon Shepperd 
H. Leo Brown Robert Hamner l.D. Maldonaldo Mrs. M. Silia 
Steve Bunting Eugene J. Hand I S. Clark Martin Arthur D. Smith 
L.T. Burcham Richard M. Hansen Lamar R. Mason Terry Joe Smith 
R.S. Campbell Jackie Hanson Fred H. Mass Thomas L. Sparks 
Bartley P. Cardon W.R. Hanson Henry F. Mayland Warren J. Stevens 
Roy M. Carlson Earl E. Hardie Daniel L. Merkel W.J. Stuart 
John T. Cassidy Glenn W. Harris John L. Merrill Faisal Taha 
W.R. Chapline Harold F. Heady Louis P. Merrill Paul G. Taylor 
G.D. Chattaway Douglas E. Henriques Wayne Miles Peter W. Taylor 
John G. Clouston Benjamin B. Heywood W.L. Milliron Clair E. Terrill 
Elizabeth H. Colbert Hugh N. Hiller John F. Mitchell Charles Terwilliger, Jr. 
C.W. Cook C.E. Hitch Melvin S. Morris Courtney A. Tidwell 
Harold W. Cooper Lee J. Holden A.D. Morton Lynn D. Todd 
Donald A. Cox August L. Hormay Don J. Neff T.W. Townley-Smith 
Nick J. Cozakos A.C. Hull, Jr. Paul Nyren George T. Turner 
Jack R. Cutshall R.R. Humphrey Thomas Michael O'Connor P.E. Van Cleave 
Sterle E. Dale James 1. Hunt Joseph F. O'Rourke Albert L. Van Ryswyk Robert A. Darrow John R. Hunter Karl G. Parker Robert E. Wagner Howard R. DeLano Richard M. Hurd Howard B. Passey Carl L. Wambolt 
Victor Manuel Del Cid N. William D. Hurst Gene F. Payne C.H. Wasser 
Claude Dillon Donald L. Huss C. Kenneth Pearse George E. Weaver 
Olan W. Dillon Jr. W.O. Hussa Henry A. Pearson Warren C. Whitman 
Everett R. Doman Milton Hyatt J.F. Pechanec Kay W. Wilkes 
Donald S. Douglas S. Wesley Hyatt Ronald R. Perrin Robert M. Williamson 
John T. Drake Charles M. Jarecki Willard P. Phillips David C. Wilson 
Richard E. Dresser Helen A. Jensen A. Perry Plummer Terry Wilson 
W. James Duffield James R. Johnson Jeff Powell Leaford C. Windle 

Waldo E. Wood 



SOCIETY FOR 
RANGE MANAGEMENT 

President 
DANIEL L. MERKEL 
1819 Rainbow Drive 
Fort Collins, Cob. 80524 

President Elect 
HAROLD F. HEADY 

1864 Capistrano Avenue 
Berkeley Calif. 94707 

Past President 
ROBERT M. WILLIAMSON 

514 — 35th Street 
Silver City, N. Mex. 88061 

Executive Secretary 
FLOYD E. KINSINGER 
Society for Range Management 
2760 West Fifth Avenue 
Denver, Cob. 80204 
(303) 571-0174 

Directors 
1977-79 

JOHN L. ARTZ 
920 Valley Road 
Reno, Nev. 89512 

JOHN W. BOHNING 
P.O. Box 441 
Prescott, Ariz. 86301 

1978.80 
CHARLES M. JARECKI 
Irvine FIats 
PoIson, Mont. 59860 

WILLIAM A. L.AYCOCK 
130 Fairway Lane 
Fort Collins, Cob. 80521 

1979-81 
S. CLARK MARTIN 
4402 E. 6 St. 
Tucson, Ariz. 85711 

JACK R. MILLER 
7110 Siesta Drive 
Missoula Mont. 59801 

The term of office of all elected officers and 
directors begins in February of each year 
during the Societys annual meeting. 

The Society for Range Management may accept donations 
of real and/or personal property, subject to limitations imposed 
by State and Federal Law. All donations shall be subject to 
control by the Board of Directors and their discretion in 
utilization and application of said donations. However, con- 
sideration may be given to the donor's wishes concerning 
which particular fund account and/or accounts the contribution 
would be applied. 

We recommend that donor consult Tax Advisors in regard to 

any tax consideration that may result from any donation. 
Donations may be made by bequests, legacies, devises or 
transfers from private individuals, partnerships, corporations, 
foundations, sections, organizations, estates and trusts or a 
memorial fund established as an expression of remembrance 
to members of real and/or personal property. Donations may 
be sent to the Society for Range Management, Executive 

Secretary, 2760 West Fifth Avenue, Denver, Colorado 80204. 

,.. -- I5, 

.,. 
— 

- -,. - 9v: 
I4; . - .. - -. 

... ._- . - —. 

— —— 
.- - . — - 4. 

- 
THE TRAIL BOSS 

The Society for Range Management, founded in 1948 as the American Society of 
Range Management, is a nonprofit association incorporated under the laws of the State 
of Wyoming. It is recognized exempt from Federal income tax, as a scientific and 
educational organization, under the provisions of Section 501 (c)(3) of the Internal 
Revenue Code, and also is classed as a public foundation as described in Section 
509(a)(2) of the Code. The name of the Society was changed in 1971 by amendment of 
the Articles of Incorporation. 

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 arid art of range management. 
—to improve the effectiveness of range management to obtain from range 
resources the products and values necessary for man's welfare; 
—to create a pub/ic appreciation of the economic and social benefits to be 
obtained from the range environment; and 
—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. Contribution Policy 

Rangelands serves as a forum for the presentation and discussion of 

facts, ideas, and philosophies pertaining to rangelands and their re- 
sources, uses, study, management and practices. Accordingly, all 
material published herein reflects the individual views of the authors and 
is not necessarily an official position of the Society. Manuscripts from any 
source rtonmembers 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, manu- 
scripts 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." 



RANGELANDS 
(ISSN-01 90-0528) 

Published bimonthly — February, April, 
June, August, October, December—by the 
Society for Range Management 
2760 West Fifth Ave. 
Denver, Colorado 80204 

'Copyright' 1979 by the 
Society for Range Management 

Managing EdItor 
FLOYD E. KINSINGER 
Society br Range Management 
2760 West Fifth Avenue 
Denver, Cob. 80204 

Editor 
DANNY FREEMAN 
316 Whitney 
Prescott, Ariz. 86301 

Associate Editor 
PAT SMITH 
2760 West Fifth Ave. 
Denver, Cob. 80204 

Editorial Board 
1977-79 
CLAUDE C. DILLON, Spokane, Wash. 
DICK D. HAMILTON, Harmon, Okia. 
KENDALL L. JOHNSON, Logan, Utah i'O. 
JAMES A. YOUNG, Reno, Nev. 

1978-80 
DEEN E. BOE, Grafton, Wisc. 
WILLIAM J. HARVEY, Lee Vining, Calib. 
ROBERT W. LODGE, Regina, Sask 
JOSEPH C. ZACEK, Bozeman, Mont. 

1979-81 
RICHARD A. COON. Washtucna. Wasl'i 
LUIS CARLOS FIERRO, Chihuahua, Chih 
ROY 5. MANN, Portland, Ore. 
LEO B. MERRILL, Sonora, Tex. 

INDIVIDUAL SUBSCRIPTION is by membership in 
the Society for Range Management. 
LIBRARY or other INSTITUTIONAL SUBSCRIP- 
TIONS, on a calendar year basis, are $15.00 post 
paid to all countries. Payments from outside the 
United States should be remitted in US dollars by 
international money order or draft on a New York 
bank. 

CHANGE OF ADDRESS notices should be sent to 
the Managing Editor, 2760W. 5th Ave., Denver, CO 
80204, no later than the first day of the month of 
issue. Copies lost due to change of address cannot 
be replaced unless adequate notice is given. To 
assure uninterrupted service, provide your local 
postmaster with a Change of Address Order (POD 
Form 3575), indicating thereon to guarantee for- 
warding postage tor second-class mail. 

BUSINESS CORRESPONDENCE, concerning 
subscriptions, advertising, back issues, and related 
matters, should be addressed to the Managing 
Editor, 2760 W. 5th Ave., Denver, CO 80204. 

EDITORIAL CORRESPONDENCE, concerning 
manuscripts or other edited matters, should be 
addressed to the Editor at 316 Whitney, Prescott, 
AZ 86301 

Second class postage paid at Denver, Cob. 

TABLE OF CONTENTS: Vol. 1, 

FEATURE ARTICLES: 

No. 5, October 1979 

H.A. Pearson 

A. Johnston and S. Smoliak 

James William Morton 

John C. BUckhouse 

Connee P. Quinn 

Clayton B. Marlow 
Robert E. Whitson 

Paul J. Zwerman 

Arnold E. Bullock 

179 Range Opportunities in the South 

181 The Canadian Arctic 

183 Chilcotin Meadowlands: Livestock 

Range and Culture 

186 The Changing Face of the Range 
Student 

187 Our Responsibility to Youth and 
Range Management 

188 Talk to People. NotAudiences 

189 Can Ranch Profits Be Improved? 
191 Safe Fall Grazing Schedule 

192 Irrigated Pastures May Be a Good 
Investment 

193 Range—the Land, Its Management, 
the Profession 

196 Planeacion de un Manejo de Agosta- 
deros Medionte el Empleo de 
Forrejes Suplementarios 

W.E. Boyd 198 Ranchers, Range, and Remote Sen- 

ThaneJ. Johnson 

Jeff Powell and 
Enrique J. Sanchez 

Brian M. Wikeem and 
Michael D. Pitt 

John McCormick, James 
A. Young. and Wayne Burkhardt 

WA. Laycock 

INTEREST AREAS: 

sing 

200 Interpreting Diet Preference of Cali- 
fornia Bighorn Sheep on Native 
Rangeland in South-central British 
Columbia 

203 Making Hay 

207 Management of Sagebrush 

210 Legislative Log 
211 President's Notes 

212 Notes from Denver 

213 SpeakOutSpace 
215 Members 

216 SRM Annual Meeting 

COVER: Beauty ri sagebrush caught by Sue Blunt of Laramie, Wyo. 



Ran gelands 1(5,.l,October 1979 1 

Range Opportunities 
in the South 

HA. Pearson 

The potential for range forage production in the South is 

unexcelled in any other region of comparable size in the United 
States. The southern range covers about 200 million acres and 

includes all or portions of a dozen states extending from Virginia 
into eastern Texas and Oklahoma. Approximately one-fourth of 
this area is owned by the public and forest industry, while 
three-fourths belong to nonindustrial private landowners. South- 
wide more than 28 million acres are in improved pasture, many of 
which are used to supplement seasonal grazing of native range. 
In 1970, range forage in the eastern forest was estimated to have 
potential for increasing livestock production by 147% without 
deterioration or reduction of environmental quality or other 
resources; at that time less than half the area was grazed. 

The term range is defined as lands producing native forage for 

grazing or browsing animal consumption, or lands that are 
revegetated to provide forage that is managed like native 
vegetation. Livestock grazing is usually considered the predomi- 
nant use of range, but nearly always range is shared or 
exclusively used by wildlife. Southern range is primarily forested 
land that produces forage in openings or under the trees. 

Several developments in the recent past have heightened the 
importance of forest range. The Multiple-Use Sustained Yield 
Act, the Resources Planning Act, and the National Forest 
Management Act require that federally owned forest lands be 
managed for the production of multiple forest products, including 
livestock, wildlife, high-quality water, recreation, and timber. 
Environmental and social pressures have made forest industry 
and other private owners more aware of multiple-use practices. 
Multiple-use of forest range can enhance public relations and 

provide commodities without large expenditures; however, 
controversies may arise due to potential interactions. For 
example, forest grazing aids in meeting local or national red meat 
demands, which benefits both consumers and cattlemen, but 

improper grazing practices may damage forest regeneration or 
wildlife habitat. 

This article identifies opportunities and some associated 

problems in forest-range use in the South and describes range 
management practices of the region. 

History 

Domesticated cattle have grazed the southern forest range 
since the 16th century, when Spanish explorers brought them to 
Florida. Since that time, cattle have persisted and spread across 
the South. Numbers have fluctuated from lows during the War 
between the States to highs near the turn of the present century. 

This article is based on a talk given by the author at the Rangelands Policies for 
the Future Symposium. Tucson, Arizona, January 28-31. 1979. 

The author is stationed at the Southern Forest Experiment Station, Forest 
Service, U.S. Department of Agriculture, Alexandria, Louisiana. 

By the early 1930's, most of the old-growth longleaf pine had 

been harvested and the land virtually abandoned by the lumber 
companies. As a result, in the lower Coastal Plain millions of 
acres of prairie-like cutover land became "open range," where 
annual fires destroyed most attempts at pine regeneration. By 
the late twenties, however, the southern states had outlawed 
forest arson and were attempting to reinforce fire prevention. 
After World War II much of the cutover land was acquired by 
large timber companies and pine regeneration efforts acceler- 
ated. More fences, stock laws, stricter trespass enforcement, 
intensified fire protection, and prescribed burning increased the 
successful regeneration of many pine stands. Forage decreased 
under the fast growing pines and forced a reduction in cattle 
herds. Today, timber production dominates the management of 
forested ranges across the South, although vast forage 
potentials exist. 

Forage Potentials 

A primary goal in multiple use is to grow high-quality timber and 

forage for cattle and wildlife on the same acreage. The South has 
the appropriate climate, soils, water, and light necessary to 
produce large amounts of both forage and timber. Abundant and 

uniformly distributed rainfall, desirable for high forage yields, is a 
characteristic of the South; precipitation varies from 49 to more 
than 60 inches and is uniformly distributed throughout the year. 
Most of the area has at least 7 months between killing frosts, 
while the coastal areas may be frost free for more than 9 months. 
Cattle forage is mainly grass with some forbs and browse eaten 
seasonally. Deer are primarily browsers but also eat herbs, mast, 
and fruits. Quail, turkey, and nongame birds eat seeds, insects, 
and some herbage. 

Three forest-range types make up the most important portions 
of the southern range livestock environment. These include the 

longleaf-slash pine, loblolly-shortleaf pine-hardwood, and up- 
land hardwood-bluestem types. Other types include the marsh, 
prairie, and hardwood bottoms. 

The longleaf-slash pine type occupies about 30 million acres 

along the lower Coastal Plain from South Carolina to East Texas. 
The area produces more forage per acre than any other forest 

type in the South. The major forages are bluestem (Andropogon 
spp.), and wiregrass (Aristida stricta). Other forage plants are 

panicums, paspalums, native forbs, and occasional shrubs. 
Periodic prescribed burning is common in the longleaf-slash pine 
type. Forage yields commonly exceed a ton per acre on cutover 
or under sparse tree canopies. 

About 55 million acres of the loblolly-shortleaf pine-hardwood 
type are found on the upper Coastal Plain. This type occurs in a 
belt, about 150 to 300 miles wide, from eastern Texas to 
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northeastern Virginia. Primary plants for livestock are bluestems 
under open pine stands or in clearcuts, and uniolas where trees 
are dense. Shrubs and hardwood trees are abundant since fire 
has been generally restricted. This forest type, which tends to 
have denser timber stocking than the longleaf-slash pine type, 
produces less herbage. 

The upland hardwood-bluestem type occupies about 46 
million acres extending from eastern Oklahoma through parts of 
Tennessee, Arkansas, Mississippi, and Missouri. Oaks are the 
primary tree species, with bluestems, Indiangrass (Sorgha strum 
spp.), and switchgrass (Panicum virgatum) comprising the most 
important forage plants. Thousands of acres of low-value 
hardwoods have been converted from brush to grass, which has 
increased forage production for livestock by as much as 2 tons 
per acre. 

Multiple Use 

Cohabitation of timber, livestock, and wildlife on specific land 
areas may be compatible, beneficial, or detrimental, depending 
on several factors. Naturally when adverse interactions among 
uses occur, controversies arise. Foremost is the controversy 
regarding the use of Southern forests as range for livestock. Two 
areas of particular interest are (1) competition for food between 
cattle and deer and (2) detrimental effects of cattle on pine 
regeneration. Much of the controversy occurs because manage- 
ment lacks information on the various interrelationships or 
resource managers do not have access to the available 
information. 

Timber production in the South is and will remain the primary 
object in forest land management. Consequently, the "burden of 

proof" for acceptable multiple uses generally lies with the 
nontimber resource advocates. Some information on multiple 
uses and their interrelationships already exists. For instance, 
uncontrolled livestock may concentrate and graze or trample 
pine regeneration; however, damage can be reduced or 
eliminated through management techniques such as prescribed 
rotational burning, fencing, livestock supplementation, and 

grazing intensities. Damage can also be reduced by balancing 
animal populations with forage supplies in openings or through 
deferred grazing until pines are 6 to 8 feet tall. Cattle and deer 
repellents such as copper carbonate, tetramethylthiuram 
(TMTD), or zinc dimethyldithiocarbanate cyclohexylamine (ZAC) 
help, but have not been completely successful. On the other 
hand, some tree benefits may accrue through a multiple-use 
management program where grazing reduces competition prior 
to pine regeneration. 

Undesirable competition exists where livestock and/or wildlife 
(mainly big game) exceed the food supplies. Overuse by 
livestock for long periods is detrimental to plant composition and 
yield, and can deterioriate soil and site conditions. Excessive use 
by big game will also change vegetation conditions, as well as 
cause damage to nearby agricultural crops. 

Livestock and wildlife programs can be mutually beneficial; for 
instance, livestock grazing can benefit wildlife by stimulating new 
browse growth or opening trails through dense brush. Range 
livestock management usually provides water developments 
and supplemental feed, which are used by wildlife in times of 
need. Conversely, hunting leases can provide an additional 
source of revenue for the forest landowner. Recreational use of 
forests is another one of the multiple uses enjoyed by many 
Southerners. These multiple uses, when properly managed, also 
foster good public relations in the local community. 

Trees have both beneficial and detrimental impacts on the 

range resource. Overstory density, or canopy, is the most 
influential factor determining forage yields; on the other hand 

forage nutrients such as protein increase under shade. Trees 

provide the essential vertical structure and other habitat features 
for many wildlife species, especially nongame birds. They also 

provide browse, shade, shelters, and cover for livestock and 

wildlife. 

Forest and Range Management 

Forest management is an important factor for reaching range 
opportunity potentials. Forage supplies generally provide an 
index to livestock or wildlife capacities; also important is the 

vegetation which provides cover. Forage yields decrease as tree 

stocking increases. Thus, to efficiently balance timber and 

forage needs, land managers must practice methods that benefit 
both. Some of these practices include timber site preparation, 
reforestation, timber stand improvement, thinning, clearcutting, 
fertilization, prescribed burning, and range livestock manage- 
ment. Surface water drainage in the lower Coastal Plain can also 

improve forage production. 

Socio-Economic Considerations 

Multiple-use management can provide an additional source of 
income to rural communities. Many marginal, low-income, 
livestock operations become economically feasible by using 
forest range to round out forage supplies or increase the number 
of livestock managed. Projected demands for red-meat supplies 
in this country also seem to dictate that Southern range livestock 

opportunities must be further developed. Energy requirements 
and point-source pollution from feed-lots can be partially reduced 
with additional range grazing. Many opportunities for rural 
community and regional development exist in the South through 
improved education, technical assistance, and cost sharing. A 
major impediment to development of forest-range use in the 

region is the educational system; for decades forest-land 
management has been geared to timber production, and forestry 
students are ingrained with prejudices toward resources other 
than timber. Range science and range management curricula in 

many educational institutions are very inadequate, even though 
potentials for forage production and utilization in the South may 
exceed those of western ranges. Scientists, educators, and 
managers must develop a coordinated program for fully utilizing 
the multi-forest resources of the South. 

In 1978, a Southern Range Evaluation Project was approved 
by the Chief of the Forest Service to test and demonstrate 
practical range, timber and wildlife management levels on an 

operational scale. Social, economic, and biological aspects are 
to be monitored where possible, prior to and after prescribed 
management levels are installed. Field work has been initiated in 
Texas, Louisiana, Mississippi, and Florida. The results will 
provide practical guidelines for multiple-use management in a 
demonstrable manner and provide alternatives for meeting 
requirements under the National Forest Management Act, 
Resources Planning Act, Multiple-Use Sustained Yield Act, and 
Resources Conservation Act. 

Projected economics of incorporating livestock grazing into 
the Southern forests show a possible 17% internal rate of return 
on investments. Generally, highest returns per cow are obtained 
from lightly grazed range; greatest returns per acre come from 
heavily grazed range. A moderately grazed range probably 
provides the greatest financial benefits with the least conflicts 
with other resource uses. 

The high cost and shortage of energy contribute to changing 
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the methods for red-meat production in the United States. With 

inexpensive grain unavailable and increased fertilizer and 
livestock production costs, low-cost range becomes increasingly 
important as the key resource for meeting red-meat demands of 
the future. Consumers indicate little difference in preference 
between grass-fed and grain-fed beef. The desire to produce 
leaner red meat for the market place also enhances the demand 
for grass-fed beef. Furthermore, ruminant animals provide the 

only efficient manner in which to harvest much of the range 
forage. 

Conclusions 

In summary, the opportunities for red-meat production on the 
Southern forest range are unique; however, judicious multiple- 
use planning and coordination are necessary to fully realize 
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these range potentials. Researchers, educators, land managers, 
and administrators must work diligently and cooperatively to 
meet local, national, and world demands for food and fiber while 

providing other amenities from our limited forest land base. The 
South's "many splendored" forests provide a prime opportunity 
to assure successful accomplishment of true multi-resource 
management both now and in the future. To realize our 
opportunities for improvement of range in the South, several 
important problems must be solved. These include more 
information on interactions among resources, better educational 

programs regarding the multiple uses, and expanded technology 
transfer systems to implement sound management. Potential 
success in solving these problems appears high because of our 
increased awareness, legislation supporting implementation of 
sound management, and demands for multi-resource outputs. 

The Canadian Arctic 

A. Johnston and S. Smoliak 

In Canada, we tend to think of the rangelands as consisting of 
about 50 million acres (20 million ha) of grassy range, mostly in 
the West, and about 15 million acres (6 million ha) of woodland 

pastures, mostly in the East. 
However, if we accept the definition of range as a kind of land 

where grazing by wild or domestic animals is a principal use, the 
Canadian area increases phenomenally because it includes the 
vast region of the Arctic tundra. 

The Canadian Arctic comprises that part of Canada lying north 
of the tree-line, which is variously defined as the line marking the 
limit of growth of trees not over 25 feet (7.5 m) tall or a line about 
50 miles (80 km) north of the northern limit of more or less 
continuous coniferous forest. 

The tree-line follows the coast of northern Yukon to the delta of 
the MacKenzie River, where in latitude 68° 40' it reaches almost 
to the shores of the Arctic Ocean. East of Great Bear Lake, 
because of the cooling influence of Hudson Bay, the tree-line is 
deflected sharply southwards and cuts diagonally across eastern 
MacKenzie and central Keewatin districts and along the coast of 

Hudson Bay to James Bay. It crosses James Bay in the vicinity of 

the 52nd parallel and in the interior of Ungava again turns 
northwards so that only the northernmost part of the Ungavan 
peninsula is treeless. Along the Labrador coast, the tree-line is 
again deflected sharply southwards then runs eastwards across 
the northern third of Newfoundland. 

As thus defined, the Canadian Arctic comprises about 1.2 
million square miles (3.1 million km2), about 0.45 million square 

Authors are range ecologists, Agriculture Canada Research Station, Lethbridge, 
Alberta T1J 4B1. 

miles (1.16 million km2) of which make up the northern islands. 
Now and in the foreseeable future, the principal use of this vast 

region is grazing by relatively small numbers of wild and semiwild 
herbivores—caribou, muskox, and reindeer. 

The caribou is a migratory animal that congregates in vast 
herds during spring and fall migrations. Around 1900, the 
mainland or Barren Grounds caribou numbered between two and 
three million head. They moved back and forth across the Barren 
Grounds, with the southerly herds wintering south of the 
tree-line; the more northerly herds summered on the Arctic 

The geographic regions of Canada. 
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islands. Chiefly as the result of excessive slaughter and the loss 
of winter range by forest fires, the caribou herds had been 
reduced to about 250,000 head by the late 1950's. There are now 
some indications that the numbers are increasing. On the other 
hand, the Kaminuriak herd, which ranges in the eastern part of 
the North West Territories, had declined from 150,000 head in 
the 1950's to about 44,000 in 1977. Game biologists believe that 
heavy hunting by lnuit and Indians is responsible. The Porcupine 
caribou herd of about 110,000 head ranges in northern Yukon 
and adjacent Alaska, the Canadian portion of which was 
declared a Wilderness Area and Management Zone in July 1978. 
This move should ensure some protection and care for the herd. 
Also, there are about 17,000 caribou in the Interior of 
Newfoundland. 

The muskox was the first of the large Arctic mammals to be 
reduced by the introduction of the rifle by European traders. 
Large numbers were slaughtered by native hunters in the late 
nineteenth and early twentieth centuries, when the demand for 
carriage robes was at its height. The muskox may have been 
lacing extinction but was saved by being accorded full protection 
under game laws in 1917 and by the creation of the Thelon Game 
Sanctuary in 1927. Today, the largest herds are on the northern 
islands and only scattered groups survive on the mainland. The 
Canadian population is estimated at about 10,000 animals. 
There has been some interest in domestication of the muskox, 
primarily for its thick undercoat of fine wool (quviut) and for its 
meat. (According to the early explorers, the meat of the muskox 
is ". . . very disagreeable when raw, though tolerable eating 
when properly cooked.") 

Reindeer located on the Kittigazuit Reindeer Grazing 
Preserve near Tuktoyaktuk to the east of the delta of the 
MacKenzie River were driven there from western Alaska in 
1929-35. (The drive started with 3,000 animals and ended with 
the delivery of 2,382, about 80% of which were born during the 
trek.) Today, there are about 8,000 head in the herd, which is 
owned by the Inuit-dominated Canadian Reindeer Company of 
Tuktoyaktuk. Recently, 60 of these animals were flown to the 
Belcher Islands in Hudson Bay, where they are expected to 
become the nucleus of a much larger herd and to supplement the 

regional diet of sea mammals, fish, and birds. This experiment 
has shown only very slow progress and the lnuit, whom it was 
designed to help, have never adapted to the life of the herders. 
This is unfortunate because the reindeer experiment is the only 
economic venture that has promised to support a population 
living on renewable resources in the Canadian Arctic. 

The vegetation that supports the grazing animals of the north 
consists of a dense mixture of mosses and lichens and of dwarf 
bunchy forbs and shrubs, often with showy flowers. This 
vegetation tends to grow on black, mucky soils with a 
permanently frozen subsoil. The shallow "active" layer freezes 
and thaws with the seasons but because of lack of drainage 
tends to be water-logged much of the time. 

The vegetation reacts to grazing according to principles which 
have been found to apply elsewhere. For example, in the 
Reindeer Grazing Preserve about 400 species of plants are 
found but only a few are important as forage. Grasses, sedges, 
and willows form the largest part of the summer diet of reindeer 
while lichens form the main winter diet. 

On summer ranges, willows are a good indicator of 

overgrazing. Excessive use is readily seen in shredded dead 
twigs with only a few leaves left in the axils of lower branches. As 
willows die out, overgrazed slopes on the Reindeer Preserve are 
dominated by species such as mountain-avens and moss- 
heather, neither of which is palatable to reindeer. In low areas 
and swamps, cotton-grass, a decreaser, may be replaced by 
small willow, pinegrasses, sedges, and various small forbs. 

Continuous heavy grazing on winter ranges destroys the thick 
lichen cover by tearing it apart and trampling it. Since lichens are 
very slow-growing plants, overgrazing can result in destruction of 
the range for decades. On good condition winter range, some 
lichens often grow to 4 to 5 inches (10 to 12 cm) depth. 

Although seen as a vast region, the Canadian Arctic can 
support only a limited number of wild or semiwild herbivores. The 
permanently frozen subsoil and the climate limit the type of 
vegetation that is grown, thus the grazing factor is of great 
concern. Excessive use of the summer or winter ranges will 
drastically reduce their suitability as an herbivore habitat, thus a 
delicate balance must be maintained. 

Muskoxen on the tundra of the Canadian Arctic. (NFB Photothequ) — photo by Ted Grant 



The Chilcotin region has no precise geographical boundaries 
and even old-timers can quarrel about its meaning. It is a 
sub-region of a larger and even more indefinably defined area 
called the Cariboo. The Chilcotin is generally considered as 
occupying the entire Chilcotin River watershed plus the upper 
portions of the Dean, Kleena Kleene and Homathko River 
watersheds and the northern half of the Churn Creek watershed. 
It is bounded on the south and west by the Coast Mountains and 
on the east by the Fraser River. The northern boundary is 

indistinctly expressed but roughly coincides with the height of 
land separating the Blackwater River and Narcosli Creek 
watersheds. The southern portion of the Nazko River watershed, 
although part of the Blackwater system is also considered part of 
the Chilcotin country. 

In total area this region occupies an area of approximately 
15,000 square miles of which approximately 600,000 acres 
(243,000 ha) are native meadow. 

Early settlement of this region occurred in the late nineteenth 
and early twentieth centuries. Early settlers were predominantly 
ranchers who established here as a result of the abundant 
occurrence of native meadows suitable for hay and range and 

sporadic occurrence of lush bunch-grass. 
The Chilcotin can be considered as being the largest dry 

portion of the Cariboo region. Precipitation ranges from a mean 
of approximately 15 inches (38 cm) on the plateau to less than 9 
inches (23 cm) in parts of the Chilcotin River valley. 

Broadly speaking two types of ranching enterprise occur: that 
predominantly dependent on bunch-grass range and an irrigated 
hay base and that completely dependent on native meadow- 
lands for hay and grazing. A third hybridized enterprise, contain- 
ing elements of the two above types, also occurs. 

Although most types of range typical to south central B.C. 
occur in the Chilcotin—timbered pinegrass range, alpine 
grass-forb range, bunch-grass range and meadow ran9e— 
meadow range is predominant for much of this region. Much of 
the timbered area of the Chilcotin, because of droughty cli- 
mate and coarse soils, is relatively unproductive rangeland as 
compared to the more productive forests found east of the Fraser 
River. Bunch-grass range in this region is generally concentrated 
into pockets and excepting the large acreages in the southeast 
portion of the region is generally limited in area and reserved 
almost exclusively for spring and fall range and as the core area 
of ranch development. 

All broad ranching enterprise types found in this region rely 
heavily on meadowland for summer and fall grazing. In the past 
many ranches practiced "winter rustling" (grazing the frozen wet 
meadow) but this practice is presently on the decline as animal 
nutritional deficiencies are recognized and as it becomes in- 

The author is range agrologist. British Columbia Forest Service. Alexis Creek, 
British Columbia, 

creasingly difficult to find reliable help to camp with the cattle. 
Some operators have retained a modified version of winter 
rustling but begin feeding much earlier than was common in 
years gone by. 

Range Use 

The great majority of meadow rangeland in the Chilcotin is 
under Crown (Provincial Government) control in a nonleased 
tenure. Administration of these untenured Crown lands is by the 
Range Division of the British Columbia Forest Service by way of 
grazing permits. Permits have been historically on a yearly basis 
although 5-year permits will begin to be implemented in 1978. 
Grazing permits regulate animal numbers, seasons of use, and 
occasionally class of stock or other stipulations in a given area, 
usually by range unit. A total of 135 range units further subdivide 
the region. These units have been determined by a combination 
of natural barriers, fencing and historic use by early ranches. 
Units vary greatly in size but an average one would be approxi- 
mately 60,000 acres (24,000 ha) of which a high portion would be 
unproductive forest or mountain. As opposed to much of the rest 
of the province Chilcotin range units are often grazed by a single 
user although some ranches range in several units and some 
units are ranged by several ranches. 

In 1977 110 ranches used Crown controlled meadow range- 
lands in the Chilcotin. Estimating only meadow range used and 
removing other types of Crown or private rangeland, approxi- 
mately 18,000 head of cattle and 900 head of horses were 
grazed on Crown meadows during this year. Approximately 
72,000 animal unit months of grazing were obtained from these 
Crown controlled meadowlands in 1977. 

The Anahim Lake and Chezacut areas contain some of this 
region's largest meadows supporting completely meadow de- 
pendent ranching operations. Individual meadow complexes 
here somtimes exceed 10,000 acres (4,000 ha) and support in- 
dividual operations up to 1,500 head. 

The Nature of Chilcotin Meadows 
The estimated 600,000 acres (243,000 ha) of Chilcotin 

meadow represent roughly 6% of the total area of the region. Its 
occurrence corresponds to a surface or a near-surface 
expression of a fluctuating water table. Variations of this water 
table are reflected in the nature of the organic content, dryness, 
salinity, and soil reaction of the meadow and determine its 
individual vegetative type. Periodic flooding and periodic 
complete water saturation give rise to organic or gleysolic soils 
with individual properties dependent on the above interrelated 
variables. 

Essentially all Chilcotin meadows occur above a basement of 
broken basaltic rock. This local strata of flat-lying basaltic rocks 
no doubt plays a major role in determing the locations of surface 
or near surface water tables. 
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Chilcotin Meadowlands: Livestock Range and 
Culture 

James William Morton 



Virtually all meadows occur as concentric zones of different 
vegetative communities beginning at a dryer edge and becoming 
wetter towards the center. 

Many of the dryer meadows are alkaline and some are also 
saline. Alkaline and saline meadows are not typical by Canadian 
standards where meadows are more typically acidic. Probably 
the combination of a fluctuating water table, youthful basaltic 
bedrock, and usual summer water deficit is responsible for these 
conditions. 

Chilcotin meadows can be broadly classified according to five 
interrelated properties: 

(a) relative wetness 
(b) proportion and degree of decomposition of organic matter 
(c) soil reaction and degree of salinity 
(d) depth of material to bedrock 
(e) proportion of grass and sedge to woody brush 
Twenty-one types of meadows are recognized to date but for 

the purpose of this article only the more common and important 
types are listed. 

Common Wet Meadow Types Predominant Use 

Sedge-Bullrush (Carex aquatilis, 
Scirpetum species) 

Sedge-Spruce (Carex aquatilis) 

Sedge-Willow (Carexrostrata, Carex 
aquatilis) 

Sugar Cane (Carex ro strata 

Comm adow Types - Predominant Use 

Bogbirch-wheatgrass-sedge 
(Agropyron species, Carex 
rostrata) 

Wheatgrass-Muhly (Agropyron Spring and fall grazing 
species, Muhienbergia richardsonis) 

Redtop-Rush-Sedge (Agrostis species, Summer and tall 
Juncus balticus, Carex species) grazing 

Muhly-Bogbirch (Mulenbergia 
richardsonis) 

Muhly-Saltgrass (Munlenbergia 
richardsonis, Distichlis stricta) 
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This is a dry type meadow made up primarily with muhienbergid, 
western wheat grass with some saltgrass (Distichlis), and Carex. This 
meadow type has a mineral soil base that is somewhat alkaline and 
saline, typically wet early in the season but then drying out for the 
remainder of the season. This meadow is locally called A-I West 
Meadow and is located about 10 miles north of Alexis Creek. 

Not useable 

Not normally used, 
(minor edge useable for 
summer range) 
Summer range 

Summer, fall, and 
winter grazing, native 
hay. 
Summer, fall, and 
winter grazing, native 
hay. 
Late spring, summer, 
and fall grazing, native 
hay. 

Sedge-Reedgrass (Carex species, 
Ca/ama grostis inexpansia) 

Tufted Hairgrass (Deschampsia 
species) 

Late spring, summer, 
and early fall grazing 

Late spring and fall 
grazing 
Spring and fall grazing 

Tnis meacow is a wer type —primarily a Carex rostrata (sugarcane) 
type. It is primarily a hay meadow with water control by an open ditch 
system. After haying it is used for fall grazing. This meadow belongs to 
Tatla Lake Ranches and is located at Tat/a Lake. The fence in the 
foreground is called a "snake" fence. 
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It is no surpise that the dryer meadow types provide the 
earliest range. Typically, cattle are moved onto these sites about 
mid May unless bunch-grass range is locally available, in which 
case they would move onto these sites about the first week of 
June. As the wetter types begin to dry out around the edges, 
cattle move or are moved onto them. The date at which cattle are 

essentially off the dryer meadows is dependent on the specific 
year's climate and water table. Typically, they would be es- 
sentially off the dryer types about the first of July. My own 
observations conclude that cattle do not relish the early Muhly or 
Saltgrass. Once on the wetter meadow types, cattle relish the 
sedge, sugar cane (Carex rostrata), if present, over other grass, 
sedge, and forb species. This preference for sugar cane does not 
cause any management problem when it occurs evenly 
throughout the meadow but can lead to localized overuse when it 
is concentrated into solid spots. 

Meadow burning, water control, and drift fencing are the most 
significant managment practices employed on Chilcotin 
meadows to increase range production. The best burns are done 
in the spring with the meadow saturated to near the surface. Old 

growth is removed without burning the peat, and the resulting 
freshened meadow produces a more palatable and productive 
growth than a choked state. Meadows are not burned annually 
but are burned according to how fast they become chocked and 
rank. 

Water control of meadows used for range is usually confined to 

controlling beaver and their dams. Ditching and flood gate instal- 
lations are, in the Chilcotin, usually restricted to meadows used 
for hay productions. The present high populations of beaver with 
a relatively low fur value are causing extensive range utilization 
problems because of flooding. 

Drift fences on Chilcotin meadows are, almost universally, log 
or rail construction. They are constructed to gain distribution of 
cattle onto meadows that while offering good range values, are 

not preferred by stock. Especially good meadows or portions are 
sometimes perimeter fenced. These enclosures are usually used 
for specific functions, the more common of which are for holding 
grounds and breeding pasture purposes. Fences are often 
constructed outside the meadow in the timber to enable meadow 
burning without destroying the fence. Where this is not possible 
and fences are constructed on the meadow they often bleach out 
and last for a remarkably long time. 

Hay Production 

The majority of Chilcotin meadow hay production is from 
deeded or leased ranch lands with minor tonnages obtained from 
untenured lands by authorization of Forest Service administered 
Hay Cutting Permits. 

Many of the best meadows of the region have provided the 
nucleus of development of present day plateau ranches. 
Meadow haylands are usually much more intensively managed 
than the surrounding rangeland meadows. In a high state of 
management water is controlled by an open ditch system with 
head gate installations. These private haylands are usually 
fenced and are not grazed until after haying. Chilcotin meadows 
are rarely cut more than once a season. Aftergrowth and stubble 
is used for late fall pasture. Most meadows are hayed in their 
native state but some are cultivated usually by roto-tilling and re- 
seeded to reed canary grass, meadow foxtail, or timothy. 
(Phalaris arundinacea, Alopecurus sp., Phleum pratense). 
Head gates are closed for the early growing season but are 
opened early enough to allow the meadow to dry in advance of 
haying. 

Fertilization while offering good proven results is at the present 
time only practiced on Chilcotin hay meadows on a small scale. 
Many operators prefer haying a larger acreage to the difficulties 
associated with the high cost of fertilizer and transportation 
limitations that presently exist. 

It is interesting to note that meadows preferred for hay 
production and considered arable by Chilcotin standards have 
some interesting properties that the unfamiliar would not easily 
predict. Almost all are of the wet varieties with high fibre types 
that are preferred over more decomposed muck types because 
of their ability to handle machinery while in a partially wet 
condition. Shallow rocky meadows, despite their roughness, are 
often claimed to be productive because of their ability to warm up 
quickly in this plateau country of limited heat units. Good 
management of these meadows demands that hay be cut early 
enough to avoid the quick nutritional drop that occurs later in the 
season. Hay must be removed from the meadows quickly and 
placed on higher ground to avoid sponging up water and spoiling. 

Chilcotin meadow lands have provided an ingenious pi- 
oneering people with an alternative hay and range resource. The 
disadvantages presented by a heavy mid-season insect popu- 
lation and periodic flooding are largely offset by the advantages 
of extensive acreage, amazing resilience to grazing and ex- 
ceptionally abundant stock water offered by these meadow- 
lands. • 

Newest in the Symposium Series published by the Society for Range Management: 

Special Management Needs of Alpine 
Ecosystems 

edited by Douglas A. Johnson 

This publication presents six papers given at a special symposium presented at the annual meeting of 
the Society for Range Management in Casper, Wyoming, in February, 1979. 

Extensive bibliographical material extends the value of the papers, which present current information 
about the mysterious world of the alpine tundra. Increased demands for food and fuel have created 

greater pressure on these fragile lands, and so current information about them would be of value to those 
responsible for their use and reclamation, environmentalists, research students, and individuals 
interested in an unusual and fascinating ecosystem. This publication will be available early in 

November, 1979, (soft-bound, approximately 120 pages). 
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The Changing Face 
of the 

Range Student 
John C. Buckhouse 

'EVe recognize that as national concerns and emphasis 
change. generations of students reflect this change. Range 
management was a field for country-bred males, or so it seemed, 
up until a few years ago. Now, faculty of most range schools are 
noticing changes in the demographic background of their stu- 
dents. Employers and members of the public who deal with 

young range professionals have said that today's student is 
better educated in technical aspects than ever before but they 
often lack "savvy." How are we as range professionals going to 
meet this new challenge? Do we need curriculum changes in our 
colleges and universities which will insure "practical, hands-on" 
kinds of training? Should employers devote a period of on-the- 
job training to provide background skills? Perhaps we need these 
things and more. But first, let's take a look at the changes which 
are being observed in our range schools. 

A questionnaire was sent to representatives of each of the 
member schools in the Range Science Education Council. Of 
these, thirteen schools responded.' The schools which res- 
ponded generally demonstrated similar trends. No school re- 
ported fewer range majors in 1977 than in 1967 and only four 
indicated a leveling off of student numbers since 1972. Student 
numbers have doubled or tripled for many schools. 

Range is apparently not a particularly popular field for minor- 
ities or foreign undergraduates, with only 2 or 3 students falling 
into either category at any given school which responded. There 
has been a remarkable increase in female students over the past 
10 years, however. Of the schools responding to this question- 
naire, an average student population consisting of 20% female 
students was reported. This is a very significant trend when one 
recognizes that none of these schools had any female under- 
graduates 10 years ago and there were only a few women 
enrolled 5 years ago! 

Another significant trend was the increase in students with 
an urban background. Several schools indicated that more than 
half of their students came from a rural background. However, 
most indicated that less than half, and in some cases as few as 
30% of their students came from rural settings. 

Several schools indicated that a number of their students were 
working toward two B.S. degrees simultaneously. Generally 
these have been range and wildlife or range and forestry 
curricula. These data are summarized in Table 1. 

Author is assistant professor, Rangeland Resources Program, Oregon State 
University, Corvallis 97331. 

Those schools participating in this survey included California Polytechnic State 
University, Fort Hays State University, Iowa State University, Montana State 
University, Oregon State University, South Dakota State University, Texas Tech 
University, University of Florida, University of Idaho, University of Montana, 
University of Nebraska, Jniversity of Wyoming, and Washington State University. 
Editor's Note: Range Science Education Council means all colleges and uni- 
versities in Mexico, United States and Canada teaching range management. 

No. of undergraduates 
No. of females 
No. of minorities 
No. of foreign undergrads 
Urban/rural ratio 
Dual majors 
% Employment success 

data were collected during the 1977-78 school year. Therefore may be somewhat 
low since many of these students had not actively entered the job market yet 

Finally, the reporting schools indicated that the employment 
picture has been consistently good. Individual comments con- 
cerning employment suggest that the employment 'edge". 
seems to go to: 

"Women" 

"Range students with rural backgrounds" 

"Students with diverse natural resource management, not just 
range-livestock production" 

"Students with high grade point averages" 

"Women and ethnic groups have an edge within their grade point 
average groups" 

"Students with summer experience in either federal agency or 
university research projects" 

"Students willing to go wherever the job is" 

"Ranch backgrounds, especially if coupled with high grade point 
averages" 

"Students who do well in school have the edge but all of our 
students who want jobs seem to be finding them" 

Other comments which were received include: 

"Range management skills are increasingly needed in areas 
which are not traditional, We have tried to stress flexibility and 
reasoning out solutions rather than acceptance of cookbook 
approaches." 

"Vagaries in Civil Service rules seem as important as anything in 
placing students." 

"Many students in other fields are taking range courses. Most are 
trying to meet minimum Civil Service requirements for Range Con- 
servationist." 

"Many students from eastern states are transferring into range. 
Considerable interest is exhibited in the generalized concept of 
natural resource inventory use and management. This concept, of 
course, has been developed for some 10 to 20 years but it appears 
to me that there is an extreme necessity for us to emphasize the 
role and national importance of livestock grazing on rangelands." 

It is apparent that range is appealing to increasing numbers of 
students. It is also apparent that women are assuming a greater 
role in natural resource management than ever before, It seems 
that more students from the cities are developing an interest in 
range. I see all of these as positive trends. However, with these 
changes come challenges which we must face. I believe that we 
must work to strengthen Civil Service requirements to insure that 
only technically trained people are eligible for Range Conserva- 
tionist positions. I believe that some sort of an "internship" would 
help those Students who lack rural skills and an understanding of 
rural attitudes make the transition into the range profession. 
Finally, college and university advisors must now, more than 
ever, recognize that the students we are seeing today are much 
different from those of previous graduating classes. • 

Table 1. Demographic trends of range students from 13 Range 
Science Education Council member schools. 

1967 1972 1977 

217 291 440 
0 9 87 
2 7 7 
3 5 

0.28 0.44 
3 4 

96 90 

9 
0.96 

41 
88* 
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Our Responsibility to Youth and Range 
Management 

It often has been stated that range is the primary resource of a 
ranching operation and, as is true with all resources, the resource 
must be used wisely in order that is potential be maximized. We 
are but stewards of the land, and in this role our most important 
legacy is to pass the urgency of this task on to our young people. 
The challenge for proper range management is greater today 
than it has ever been before in the history of mankind. 

The objectives of the Society for Range Management are "to 
foster a comprehensive understanding of range ecosystems and 
the intelligent use of all range resources." A synonym that can be 
used, then, for this intelligent use of the land is range 
management. According to Hershel M. Bell, a long-time range 
conservationist, the first requirement of the range manager is to 
have the ability to read the landscape, or the "rangescape" if you 
will. He must be able to see the land clearly in terms of range 
resource. In addition the range manager must be able to make a 
judgement as to present production in relation to potential, and if 
changes are to be made the manager must be able to implement 
practices for improvement. 

The Nebraska Handbook of Range Management states: "it is 
vitally important for ranchers to know how range plants grow in 
order to plan grazing programs that will improve productivity." A 
good range manager must have a working knowledge of plant 
physiology. He must know that the growth and development of 
grasses and forbs are dependent on the following four 
essentials: 

strong root system, 
normally developed and maintained top growth, 
adequate amount of space, and 
adequate supply of nutrients. 

These are the minimum requirements for maximum growth and 
production of any plant. I think we can safely say, with certain 
modification that these are the requirements of any living thing. 

We have identified then that a range manager must have the 
ability to read the range, understand what he has read, and make 
decisions based on this understanding. To condense these 
points we might say that range management is the development 
of skills together with the development of the ability to make 
intelligent choices. 

This article is based on a talk the author presented at the SRM Annual meeting at 
Casper, Wyoming, February 1979. 

Connee was born and raised on a ranch in northwestern Nebraska and southern 
South Dakota, Her background is in teaching, ranching, and working with 4.H and 
FFA clubs, currently. she is sales representative for Elanco Products, the 
agricultural division of Eli Lilly and Company in fives parts of five states—North and 
South Dakota, Nebraska, Montana, and Wyoming. Her educational background is 
in animal sciences and nutrition. 

Most of us are actively involved in some phase of range 
management. A few possess all of the abilities necessary to 
manage the land and many are still striving to master these 
competencies. However, we are acutely aware of the basic 
requirements needed to use the land intelligently. Indeed we 
have as an objective of the Society the promotion of a 
comprehensive understanding of the subject. This awareness 
gives us the basis of a solid educational program. 

In order to build on this foundation, we must also understand 
that as living beings the needs of youth are very similar to the 
needs of a grass plant. In fact these needs —a strong root system 
with maintained growth and an adequate amount of both space 
and nutrients—must be the paramount consideration as we put 
together an educational program. 

The strong root system, of course, must be considered first 
because it is necessary to all subsequent growth. It is our duty as 
the adult population not only to be interested but to be involved in 
our educational programs. This involvement can start early in a 
child's life; and as soon as he or she is able to understand, a 
foundation can be laid that will result in a lifelong respect for and 
active interest in the range. 

4-H projects, FFA programs, and courses of study in 
vocational agriculture which emphasize plant identification, site 
definition, and improvement techniques maintain and nature 
young people's interest—they support the top growth. The 
educational efforts of the Old West Regional Programs— 
Montana, Wyoming, Nebraska, North and South Dakota—have 
added many resources at the local level, and I have personally 
witnessed the enthusiasm these programs can generate. 

As an organization (SRM) we must continue to sponsor and 
support such existing programs and initiate new programs as the 
need arises. As individuals we can offer our services and as 
community members and tax payers we can encourge local 
school districts to include fundamentals of range management 
as an important part of the curriculum. Especially should this hold 
in those districts largely supported by rangeland taxation. 

Range experts must insist that these curricula will insure a 
solid basis of understanding and include teaching both time- 
tested techniques and innovative practices. These types of 
programs will give young people a strong root system supplying 
them with the knowledge necessary to make wise decisions and 
the skills necessary to implement them. But the maintenance of 
this root system and the support of the top growth is dependent 
on additional programs which continue to interest—continue to 
educate and continue to challenge the individual. 

In formulating such programs, however, we must be aware of 

Connee R. Quinn 
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youths impatience and disdain of effort that is not immediately 
and obviously profitable. We must continue to pull but refrain 
from pushing in the enthusiasm of our task. We must give these 
young people an adequate amount of space and always 
maintain their interest and respect by the continuance of sound 
practices ourselves. Let our effort and experience serve as a 
stimulus for future work. 

And finally we must, and this is absolutely essential, maintain 
and continually expand a supply of nutrients necessary for the 
development of a strong, healthy mind. Such nutrients" may be 
discovered by searching through methods of both pure and 
applied science to discover new and better techniques with 
which to manage the land. There must be stimulating courses of 
study available for those students who return to the ranch as well 
as for those individuals who pursue non-ranch careers in range 
management. As with the management of grassland, if these 
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conditions are allowed to exert their influence, optimum growth 
and production will result. 

In this very brief comment on a complex subject, I have tried to 
outline our responsibilities as members of the Society for Range 
Management to youth and education. I feel that we can best meet 
the challenges of the times and achieve the objectives of this 
Society if we combine the energy and enthusiasm of youth with 
the experience and expertise of age in an excellent youth 
program. This will assure us that our work not only will be 
continued but undoubtedly be improved in the years to come. 

We must make a firm commitment now to these responsibili- 
ties and continue in our endeavors if we are to provide future 
generations with individuals that have developed the capabilities 
needed to make intelligent choices in the management of the 
land. What greater legacy can we leave than a new generation 
well-prepared for the tasks ahead? 

Talk to People, Not Audiences 
Clayton B. Marlow 

Public speakers will address many audiences, shaping their 
presentations to each. That is to say, they and you—the profes- 
sional range manager—will talk to an audience, but must 
communicate with the people in it. To do that, you must speak to 

people as individuals, not as a group. If you are to create a 
favorable impression in their minds, your talk must be adjusted to 
what you perceive to be their interests and concerns. 

As Frank Busby pointed out in the first paper of this series, 
you must talk to the average members of the audience while 
trying to pick up the below-average ones at some points in the 
speech and challenging those above average at others. 
Knowledge of your audience's background, training and 

experience is paramount in developing such a talk. To illustrate 
the point, consider giving a talk on burning as a sagebrush 
control method to (1) a Section meeting of the Society for Range 
Management, (2) a local chapter of the Audubon Society, and (3) 
the appropriations committee of a state legislature. 

To the SRM members you might say: "Most western 
rangelands are covered with dense stands of sagebrush. Such 
cover is considered unproductive for livestock and game, and of 
little use as watersheds. A recent controlled burn we conducted 
has shown that burning coupled with reseeding can be both 
effective and economical in removing sagebrush while tripling 
livestock carrying capacity." 

As guest speaker at the Audubon Society meeting, you could 
begin with: "Sagebrush has increased on certain western 
rangelands. Increased shrub density has little value for game 
forage or as a watershed. Mechanical control such as plowing or 
chopping can expose soils to increased erosion, while chemical 
control may leave toxic residues in soils, plants, and animals. 
Controlled burning, a realtively low-cost technique, employs a 
natural component of the ecosystem with a very short-term 

The author is a reclamation specialist for the Tennessee Valley Authority. 
Western Operations, in casper, Wyoming. 

impact on plants and animals. Removal of dense sagebrush 
stands, followed by reseeding, can increase production of animal 
forage." 

At a legislative appropriations hearing you could state: 'High 
density stands of undesirable shrubs on the state's livestock and 
wildlife ranges are counter-productive to animal management 
programs. While mechanical and chemical treatments have 
been effective in shrub control, inflation and governmental 
regulation have made both expensive and difficult to use. 
Controlled burning and reseeding have been found to be less 
costly in both environmental and economic parameters than 
either mechanical or chemical control methods." 

There, you've done it. You've presented the same message to 
three different audiences, but tailored it each time to their 
interests and concerns. As a result, each talk had a different 
orientation, yet each was presented in such a manner as to 
convey equivalent messages. All three groups should now 
understand that controlled burning removes undesirable shrubs 
at low cost, without hazardous impacts on the local ecosystem, 
while improving animal carrying capacity. You have tried to talk to 
people at the leave of their interest, which may or may not be 
your level. While none of us can be all things to all people, we can 
improve our ability to make ourselves understood in this way. 

It takes time and effort, but public speakers must cultivate the 
habit of speaking to people, not audiences. There are a variety of 
means by which this can be done, but the steps remain the same: 
(1) learn as much as possible about the group, (2) know what 
their objectives are, and (3) know what they consider to be critical 
issues. Then cast your talk against that background. This may 
require you to compose or alter the organization of the speech, its 
length, its method of delivery, its level of detail, and even its 
vocabulary so as to retain their interest while presenting your 
message. Be prepared to be flesible in both what you say and 
how you say it—the hallmarks of effective oral communication. 



Be Improved? 

Can ranch profits be improved? The answer to that question 
depends on the individual ranch manager. Increasing profits 
from a ranch firm is not an easy task to accomplish. Moreover, it 
will not happen unless a commitment is made to increase the 
level of management of the firm. A commitment must be made to 
operate the ranch as a business. 

Before examining some alternatives to improve the level of 
management, it is important to clarify the meaning of profitability, 
a term which does not mean the same thing to all people. Cash 
expenses, depreciation, and inventory changes are subtracted 
from gross ranch revenues to determine net returns. These net 
returns represent a return to unpaid family labor and manage- 
ment, owned land and capital invested in equipment and cattle. 
However, once net returns are determined, opportunity costs 
should be deducted in order to calculate net profits from the 
ranch. Opportunity costs are the returns given up if ranch 
resources such as owned land, family labor, management, and 
invested capital were used in their next best level of employment. 
For example, if owned rangeland could be leased to a neighbor 
for $3.00 per acre per year, this cost should be subtracted from 
net returns in order to determine true profits. Likewise, the capital 
invested in cows and equipment that could be earning 9 percent 
in a government bond should be deducted. The cost of unpaid 
family labor and management would equal the value of outside 
salaried employment. If net profits are negative following the 
deduction of opportunity costs, the ranch, as a business, is not 
paying market value for the resources used in the operation. By 
identifying true profits, management can identify what it costs to 
remain in ranching as a way of life and can establish profit goals 
and objectives. 

Assume that a ranch manager has determined that he is 
selling his resources below market value to his cow-calf 
operation, and he has established a goal to increase profits from 
this underpaid resources. As discussed earlier, to increase 
profits generally means to increase managerial input. Increased 
managerial input involves identifying problems and means to 
solve these problems, selecting the best solution, putting the 
solution into action, and continuously making adjustments where 
necessary. Specific means to increase managerial input are as 
follows: 

The author is an associate protessor, Departments ot Range Science 
and Agricultural Economics, Texas A&M University. College Station, 
Texas 77843. 

1. Develop good records 
2. Operate the ranch as a business 
3. Learn to cope with risk and uncertainty 
4. Be open to new technology or ideas 
5. Improve managerial training 

Develop Good Records 

There is no simple answer to the kinds, amount or detail of 

information that a good record system should possess. The 
record system should supply the minimum information needed to 

make good managerial decisions. Since records are costly to 

maintain, only those actually needed for tax or management 
decisions should be maintained. To be effective, records should 
be consistently maintained from year to year and should reflect all 
the separate production activities of the ranch. 

The types of records which would likely be of value to the 
manager are the balance sheet, the annual profit/loss statement, 
tax records to include those necessary for identifying capital 
purchases and production records. Production records should 
be developed for each separate enterprise on the ranch. For 
example, if the manager is maintaining ownership of a weaned 
calf through stocker and feedlot phases, each phase of 

production should be separated for profit/loss determination. 
This will enable the manager to make informed decisions 
regarding possible shifts in future operations. 

For a cow-calf operation, records on calf crop percentages and 
weaning weights are critically important in determining profits of 
the firm. High producing cows should be identified in order to 
establish a priority for selecting replacements or for culling cows 
when herd reduction becomes necessary. 

Finally, historical cash flow records are needed for making 
cash flow projections and for allowing better planning of 
borrowing and repayment. Record keeping is a time consuming, 
difficult, and often frustrating component of increasing mana- 
gerial input. However, good record keeping is absolutely 
necessary for improving management decisions of the firm. 

Operate the Ranch as a Business 

A second means to increase the managerial input of the ranch 

operation is to operate the ranch as a business. An essential for 
any successful business operation is time spent in planning by 
the manager. Every ranch business needs to have office space 
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where the necessary office equipment is located, records 
maintained, and most importantly, a relatively quiet place is 
provided the ranch manager to plan ranch operations. Effective 
planning includes the study of past records, evaluating new 
technology, predicting future price and cost trends, developing 
budgets and selecting new enterprises. 

Its easy for the ranch manager to get caught up in carrying out 
or supervising the day to day operation of the ranch with little time 
being reserved for longer term planning. Many of these decisions 
are simply made by default and potential opportunities are lost. 

In order to run the ranch as a business, ranch management 
also needs to separate the family's personal living expenses 
from the expense of the ranch business. Separate accounts 
should be maintained with a predetermined amount set aside for 
the family's living expenses. It is essential for proper planning 
that the cost of maintaining a cow on the ranch and the family's 
expenses be kept separate and that only business expenses are 
charged to the ranch. At the end of the year. if the ranch has 
made a profit. perhaps management can pay the family a bonus. 

Learn to Cope with Risk and Uncertainty 
A third factor in increasing managerial input for a ranch 

operation is learning to cope with risk and uncertainty. Generally, 
for a given operation, increasing profits involves the prospect of 
greater production and financial risk. Risk is often measured in 
terms of variability of net income from year to year. Variations 
may occur because of weather, disease, unstable markets, and 
adoption of an enterprise that does not perform technically as 
expected. 

Another type of risk concerns the use of credit. When change 
in ranch organization requires considerable investment and 
subsequent borrowing, negative financial impacts on the ranch 
operation can be substantial. One of the principal means ranch 
managers use to survive bad years is increased reliance on 
credit reserves. Therefore, the increase in financial risk faced by 
a ranch manager who must depend on increased use of credit is 
two-fold; a) less credit is held in reserve, and b) the potentially 
large negative financial impacts which may occur as borrowing 
increases. 

Obviously, managers will organize their ranch operations 
differently to produce acceptable levels of profit depending upon 
their risk/return preferences. A producer with large annual fixed 
payments (land debt, for example) would likely reject a ranch 
plan that would generate good average annual returns over time 
but had a high probability of low income in a given year. The one 
bad year might mean the firm would not survive. 

For example, a 1976 study indicated that ranch plans 
developed for the Rolling Plains of Texas maximized annual 
average returns by using a continuously grazed system stocked 
for average or better rainfall and depending on supplemental 
feed to maintain livestock performance in dry years. Further, 
steers were placed in a custom feedlot, and dryland wheat was 
utilized by the ranch manager to graze stocker steers (both 
raised and purchased) beyond weaning. An examination of 
annual income levels over time showed that the chance of 
income below the survival rate for the firm was substantial 
(depending on credit reserves and annual cash flow require- 
ments). Producers in the Rolling Plains who wished to avoid 
extreme income fluctuations (at the expense of decreasing the 
potential average annual income) were advised to reduce 
stocking, adopt a rest-rotation grazing system that allowed for 
Improvement in range vegetation, use adequate levels of 
supplemental feed, and avoid grazing steers on wheat pasture. 

By examining alternative plans for low-risk/low income to high 
risk/high income, a ranch manager could identify a plan that fit 
his income preference, beyond which potential gains in income 
would not be worth the added risk. 

Increasing ranch profitability may well depend on the ranch 
manager's ability to manage risks. Managing risks may include 
use of alternatives such as the futures market or insurance, 
proper adoption of range/livestock technology, credit terms that 
match repayment capabilities, or adoption of production 
activities that will reduce negative income probabilities, i.e., 
diversification. For example, in the Rolling Plains study 
discussed above, income from a particular custom feeding 
alternative was found to move in the opposite direction to the 
income from weaned calf production in any given year. 
Consequently, the feedlot alternative could be justified as an 
addition to a ranch plan to stabilize income even if annual profits 
were not increased. 

Be Open to New Technology or Ideas 

The most popular or commonly sought after alternatives to 
increase profits are those that will not change the firm's 
organization or way of doing things. Economic efficiency can be 
improved if physical production is increased for the same level of 
expenditure or the same level of production is maintained while 
reducing expenditures. 

Alternatives to increase economic efficiency may include such 
actions as spending wisely, preventing waste, using feed 
additives or implants, using exotic breeds, controlling noxious 
weeds and brush, palpating cows, and using existing fences to 
control grazing. Knowledge of the livestock price cycle and use 
of the futures market or forward contract may offer some 
potential, given the correct circumstances, to increase profits. To 
benefit most from adopting these practices, a producer must 
continually keep up with new products, the market situation and 
market alternatives and production technology improvements 
and be among the first to adopt the new practice. Once a 
practice to increase production becomes widely adopted selling 
prices can be expected to adjust downward. Thus, the long-run 
beneficiaries of new technology may ultimately be consumers 
who receive ample quantity of products at a reasonable price. 
However, producers who do not adopt alternatives to increase 
economic efficiency will face declining profits. 

Often the manager views a practice independently from his 
total operation and is disappointed with overall results. The 
adoption of an exotic cross breeding programs isn't likely to help 
much if pastures are overgrazed resulting in an inadequate diet 
for any cow, regardless of its breed. 

Another example illustrating a one shot approach to increasing 
profits is control of brush on rangeland. Management is often 
disappointed in the results if proper stocking and adequate rest 
for treated pastures are not included as a part of the brush control 
program. A successful brush control program must involve the 
total planning unit. 

The potential for increasing profits by changing the ranch 
organization depends on how the ranch is currently organized 
and how willing the ranch manager is to change his "way of doing 
things." For example, recent evaluation of a ranch firm in South 
Texas indicated that by changing the calving season to match 
forage availability and by adding a stocker steer operation to the 
ranch, the ranch manager could potentially increase net returns 
to land, management and capital an estimated three to five 
times. Changing calving season alone was projected to increase 
the ranch's carrying capacity by 30 to 40 percent. In addition, 
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annual variable cost per cow dropped 18 percent because of 
lower winter feed requirements. The potential for profitability 
improvement depended on the manager's willingness to 
consider change in his operation. 

To effectively bring about change in the ranch organization, 
the manager must continually search for new ideas and 
technology which might be adopted by the firm. Adopting new 
technology, however, without knowledge of how to properly 
implement it may insure failure. A new grazing system 
implemented by a manager who didn't understand the technical 
aspects of the system might fail because he was a week late 
moving cows. Thus, to successfully adopt new technology, the 
manager must allocate time to studying and evaluating its 
potential for his ranch operation. Attending field days and 
extension service programs, reading professional journals and 
magazines, and carrying out a certain amount of individual 
research and development on the ranch operation are some of 
the activities through which a ranch manager keeps himself 
current on new technology. 

Improve Managerial Training 
A final aspect of increasing managerial input involves 

improving managerial decision-making skills. Any manager can 
learn to become a better manager; however, he must be able to 
identify weak areas and seek the skills necessary for improve- 
ment. Areas in which skills may need improvement include 
accounting, budgeting, and problem identification. Training may 
be gained by formal classroom instruction or by more informal 
means such as extension short-courses. It is possible to improve 
managerial skills; however, training must be actively sought by 
the manager. 

In summary, it is possible to increase the level of profits in a 
ranch business. To do so requires increased managerial input 
and real desire on the part of the manager to improve To 
increase managerial input, the ranch manager must become a 
good businessman, separating family living expenses from 
business expenses; he must acquire necessary managerial 
skills; he must learn to manage risk; and he must seek out new 
technology and be willing to change the firm's organization if 
necessary. Given all of these conditions, plus hard work and a 
little good luck, ranch profits can be improved. 

Safe Fall Grazing Schedule 

Paul J. Zwerman 

The Bureau of Land Management is engaged in preparing 
environmental statements concerning proposed domestic live- 
stock grazing on public rangelands. Based upon detailed studies 
and analyses, each planning unit is found to have more or less 
unique problems in grazing management. This article presents a 
working hypothesis with respect to possible cattle losses under 
late fall grazing conditions. 

The Cowhead/Massacre Planning Unit, located in the extreme 
northwestern part of Nevada and the extreme northeastern part 
of California, is representative of the Great Basin. Field 
observations within this planning unit indicate that Great Basin 
wildrye, a native grass of this area, in very thin stands and poor 
condition can be improved by restricting grazing to fall and 
winter. Also, the elimination of competing shrub vegetation by 
herbicides, brush cutters, or both will speed the rate of recovery. 

There is little agreement among ranchers as to the climatic 
hazard for grazing animals during fall and winter. Climatic 
fluctuations are very great. Some ranchers claim that these rapid 
and hazardous changes, especially during the winter, cause 
animal losses. Other ranchers and experienced livestock 
managers insist that if such animal losses do occur, these losses 
are a reflection of poor livestock management. 

Weather records for the Cowhead/Massacre Planning Unit 
were obtained from the National Climatic Center, Asheville, 
North Carolina, and covered three recording stations: Cedarville 
and Fort Bidwell, Calif.; and Sheldon, Nev. The respective 
number of years of records were: 84, 67, and 38. In order to have 
a uniform period for comparison, we chose the data from 
1941-1970. This 30-year period corresponds to the "Monthly 
Normals of Temperature, Precipitation, and Heating and Cooling 
Degree Days, 1941 -1970" published by the U.S. Department of 

The author is a soil scientist, BLM, Susanville, calif. 

Editor's Notes The studies and field observations were made by the 
author; Ted S. Milesnick, range conservationist; and LeRoy L. Delaney, 
Area Manager. All are employees of the Bureau of Land Management. 

Commerce, National Oceanic and Atmospheric Administration, 
Environmental Data Service for California and Nevada. 

A search of literature revealed no specific cause of range 
animal deaths under winter conditions. However, conversations 
with ranchers and animal scientists disclosed the uniformly held 

opinion that with reasonably good forage and available water, 

range animals can endure great stress from cold and other 
climatic factors. 

Wind-chill should be considered because wind velocity 
together with temperature might serve as the basis for a fairly 
accurate prediction of heat loss from cattle on winter range. 
Unfortunately, the recording stations did not supply data on wind 

velocity and duration, but temperature data were supplied. No 
valid heat loss stress could be estimated without the necessary 
wind data. It was thought advisable to seek an area of stress in 

forage consumption. Observation on the range and discussion 
with ranchers indicated that when 6 inches or more of snow 
covered the forage, the cattle stopped grazing. 

Therefore, it was assumed that 6 inches of snow on the ground 
for a week would seriously limit forage supplies to range animals. 
It was also assumed that this same snow would supply enough 
water for range animal survival. On these assumptions, the 
above weather data were examined on a weekly basis. Weeks of 
climatic hazards were determined by establishing which weeks 
had 6 inches or more of snow on the ground for a major portion of 
the week. 

We found that Sheldon, Nev., had more frequent and deeper 
snow on the ground than did Fort Bidwell and Cedarville, Calif. 
These differences are undoubtedly associated with the fact that 
Sheldon is at 6,500 feet elevation while Fort Bidwell and 
Cedarville are at 4,500 and 4,670 feet respectively. 

After field observations, studying the records, and discussions 
with ranchers, we determined that cattle removed from the fall 

range prior to the first of December each year would have only 1 

chance out of 20 of being "snowed in." 
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Irrigated Pastures May Be a Good Investment 

Arnold E. Bullock 

This article purports to show that it may be more profitable for 
some cattle ranchers to change their customary operations so 
that there is less dependence upon public rangeland and a more 
efficient use of the base ranch for beef production. 

The native ranges of the northwestern Great Basin and Modoc 
Plateau areas of California are generally quite deficient in terms 
of meeting cow-calf nutritional requirements from early July 
through summer and fall. The decrease in crude protein and 
carotene, as well as decreased digestibility of carbohydrates in 
the dryland forage after the seed heads begin to form on the 
perennial grasses, has a very adverse effect upon the growing 
calves. The milk production of the cows decreases significantly 
at a time when the calf's rumen is just beginning to function. The 
calf's growth rate is severely impaired by lack of milk and poor 
quality forage when the cow and calf are left on the native dryland 
forage after mid summer. Many weaner calves weigh less than 
400 pounds at the end of the grazing season in September. With 
good quality forage throughout the summer and early fall, the 
average 6-months old calf should weigh over 450 pounds. 

Substantial increases in income can be realized by increasing 
calving percentage and by increasing the weaning weights of 
calves. The author suggests that the average rancher can 
accomplish both by devoting a portion of the ranch to irrigated 
pasture for late summer and fall grazing and reducing acreage to 
hay production. Such a change, however, may require a 
reduction in the breeding herd. 

The following assumptions show the possibility of increasing 
net income by changes in the use of resources on the base 
ranch: 

Example Operation B 

1) Breeding herd—400 cows and 20 bulls 
2) Hay production—2 tons per animal unit at $50 a ton 
3) Irrigated pasture production—i ton of forage per animal at $35 

per ton 

4) Calving percentage—85 
5) Grazing season on native rangeland—May 1 through July 15 

at $1.89 per AUM 
6) Average weaning weight of calves—450 pounds 

Base property used for hay and pasture production for 600 cows 
for 9.5 months each year. Cattle on public range 2.5 months each year. 

400 cows producing 340 calves 
Total weight of calves will be 153,000 pounds 
Calves at 50c a pound will gross $76,500 

Cost of maintaining a breeding cow: 
9.5 months on base ranch 3 tons forage $45/ton 
1/20 bull per cow for 9.5 months 
Forage cost for cow and bull 
Cost for the herd 400 times $142 
Grazing fees on public lands: 

400 cows & calves plus 20 bulls 
420 AUs times 2.5 months x $1.89 

Cost of bulls at $500 replaced every 5 years 
Total costs 

Net income $76,500 minus $60,785 

Conclusion: The irrigated pasture program produces approxi- 
mately $3,000 more annual net income. 

Example Operation A 
1) Breeding herd—600 cows and 30 bulls 
2) Hay production—2 tons per animal unit at a cost of $50 a ton 
3) Calving percentage—75 
4) Grazing season on native rangeland—May 1 through September 30 

at $1.89 per AUM 
5) Average weaning weight of calves—375 pounds 

Base property used only for hay production for 600 cows 
Cows, calves and bulls on public range 5 months each year. 

600 cows producing 450 calves 
Total weight of calves will be 168,750 pounds 
Calves at 50e a pound will gross $84,375 

Cost of maintaining a breeding cow: 
7 months on base ranch @ 2 tons forage x $50/ton $100.00 
1/20 bull per cow for seven months 5.00 
Forage cost for cow and bull 105.00 
Cost for herd 600 times $105 63,000.00 
Grazing fees on public lands: 

600 cows & calves plus 30 bulls 
630 AUs times 5 months x $1.89 5,953.00 

25 Years Ago 

Royal G. Holl wrote a thesis on the "Ecology and Control of 
Halogeton in Idaho." 

* * 
Garlyn 0. Hoffman wrote a thesis on the "Photosensitization of 

Cattle in Texas." 

* * 
Howard Clegg was selected as Utah's Top Rancher of the 

* * 
The Middle East Section was approved but later was 

dissolved. The petition was signed by 21 members from Libya, 
Egypt, Syria, Jordan, Lebanon, Iraq, Iran, Saudi Arabia, 
Afghanistan, and Pakistan. The Society heartily welcomed this 
international group of workers bonded together in their common 
interest in grazing land management. 

$135.00 
7.00 

142.00 
56,800.00 

1,985.00 

2,000.00 
60,785.00 

$15,715.00 

* 

Year. 

Cost of bulls at $500 replaced every 5 years 
Total costs 

Net income $84,375 minus $71,953 

* 

3,000.00 
71,953.00 

$12,422.00 

Editor's Note: These Interesting economic situations were developed in the spring 011979. By nowthere may have been some economic changes but the current Situation should be proportionately true. 

* 



/ ange—a word with many meanings. The dictionary has 
some 48 definitions ranging over such diverse appli- 

cations as the extent to which variation is possible, a chain of 
mountains, a cooking stove, to stretch out in a line, and, an area 
or tract that is or may be ranged over, especially an open region 
for the grazing of livestock." 

When a person does think of range as something other than 
the kitchen stove, he is likely to envision the "Old West—a men- 
tal picture that includes longhorn cattle, hard-riding cowboys, the 
lonely sheepherder, and other stereotypic images. These ideas 
are incomplete—as well as being somewhat misleading. 
Although the dictionary reference to an open region for the 
grazing of livestock gives a general idea of what we are talking 
about, it certainly is not the whole story. Today's concept of range 
should be expanded from this simple definition. 

To begin with, imagine the planet Earth as seen by its voyagers 
to the moon. It is an impressive sight because for the first time 
man can see the finite limits of his world. This Earth is a rather 
insignificant speck in the universe where man lives and where he 
must make his living. 

Actually, only about a third of the earth's surface is man's 
home, since approximately two-thirds is occupied by the seas. 
Man uses the sea to a certain extent and it is reasonable to 
expect he will make more use of it in the future, but he does not 
live there. From the beginning of time man has pursued his way 
on land and thus he is bound to it and its resources. 

C ONSDERING THE APPROXIMATELY 34 billion acres of 
land on the earth, we know from observation that it comes 

in a fantastic array of forms, textures, colors, and abundance of 
living things. It also has been extensively modifed for special 
purposes. Land may be categorized in any number of ways, but 
one scheme of classification that is helpful in understanding the 
basic characteristics of land includes five broad categories 
classified as types of land. 

The first is nonproductive land such as high mountain peaks, 
areas covered by glaciers or permanent snow, and barren 
deserts. These areas are termed "nonproductive" because 
photosynthesis, the direct utilization of solar energy by plants for 

The author is a range conservationist, Bureau of Land Management, Denver 
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the manufacture of food, is relatively unimportant. Nonproduc- 
tive lands comprise about 15% of the total land area. 

The second of the five categories of land is natural forest land. 
Forests occupy 28% to 30% of the earth's total land area. 

The third category is cultivated land. The native plants have 
been replaced by domesticated species that have special 
economic value to man. Only about 10% of the total land area is 
under cultivation. 

The fourth category includes the urban complexes. They are 
not only the major metropolitan areas, but towns, villages, and 
other man-made works. It is estimated tht 3% to 4% of all land is 
in this residential-industrial category. 

And the fifth major category, which includes the remaining 
40% or more of the earth's land surface, is rangeland. 

In this broad system of land classification, the categories of 
nonproductive land, forest land, and rangeland are classified on 
the basis of their natural characteristics that have developed over 
long periods of time. Cultivated land and residential-industrial 
land, however, are so classified because the pre-existing natural 
conditions have been modified to accommodate specific utilitari- 
an uses. 

These five major land categories may also be referred to as 
"ecosystems." Simply put, an ecosystem is a system formed by 
the interaction of a community of organisms with their 
environment. In actuality, ecosystem structure and function are 
quite complex. Looking further into the category of range 
ecosystems, or rangeland, there are many different types. 
Natural grassland, of course, is one of the more obvious types 
that comes to mind, but range ecosystems also include most 
deserts, shrub communities, savannas, tundra, many wetlands 
(such as a coastal marsh), and alpine communities. The 
common denominator of these diverse types, the characteristic 
that makes them rangeland, is that the potential natural 
vegetation consists of grassy, herbaceous, or shrubby plants. 

S OME RANGELANDS HAVE BEEN or may be seeded to 

native, introduced, or domesticated plant species. In the 
Uzbek region of the Soviet Union, interseedings of Kochia, or 
summer-cypress, have been planted to increase the amount of 
winter forage. The practice of seeding rangeland sometimes 
leads to problems in distinguishing between range and cultivated 
land. However, as a general rule we can say that if the land is 

subjected to a high degree of modification and manipulation, 
such as periodic seedbed preparation, frequent fertilization, 
irrigation, mechanical harvesting, or other "farming" practices, 
then it is considered to be an agronomic ecosystem rather than 

rangeland. The management of range ecosystems on the other 
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hand, is based primarily on ecological principles. 
At the other end of the range ecosystem spectrum, it is noted 

that the dividing line between rangeland and forest land often is 
not distinct. From a practical standpoint, an arbitrary distinction 
between the two kinds of land frequently is made on the basis of 
current management objectives. Many forest lands do support 
an understory or periodic cover of herbaceous vegetation and, 
hence, are amenable to certain range management practices. 

U P TO THIS POINT, range has been considered as a type 
of/and, without regard to any type of use. However, con- 

sidering the inherent nature of rangelands, it naturally follows 
that they are frequently suitable for grazing. This is a use that is 

usually associated with livestock, but implicit in the term is the 
use of rangelands by wildlife. Range ecosystems are the native 
habitat for most large herbivores, as well as for many species of 
upland birds such as the sage grouse and myriad smaller 
animals such as the prairie dog, the coati mundi, the jack rabbit, 
and the wide-ranging coyote. 

Water is a most important component product of rangelands. 
Since rangelands comprise nearly half the earths land area, the 
value as watershed, providing both water quantity and water 
quality, is extremely significant. 

Recreation is another use of rangelands. Hunting and fishing 
are always popular, and perhaps no less so are camping, riding, 
hiking, rock hunting, or just plain looking. Other rangeland values 
include their use as scientific study areas, the habitat for many 
endangered species, such as the much talked about blackfooted 
ferret, and the preservation of a healthful environment. Properly 

managed rangeland reduces the incidence of airborne dust, 
flooding, and stream siltation. 

Another point to be emphasized in explaining the general 
concept of rangeland, is that as type of land it is not restricted to 
just the west. Range ecosystems are common in the southern 
states; and the Midwest, which was predominantly rangeland 
before the development of agronomic ecosystems, still has 
significant areas of range. Similarly, rangelands are found 
throughout the world—in Mexico, much of Africa and Asia, the 
Middle East, South America, Australia, New Zealand, and 
Canada. Even parts of Europe are still in range—as illustrated by 
the native pastures in Devonshire, England. And, to dispel one 
other common belief, range is not necessarily open." Compared 
with the fields and tame pastures of cultivated lands it often gives 
the appearance of being interminable, but for all practical 
purposes it is fenced. 

T logically follows now that one ask, "What is range 
management?" Agronomy pertains to cropland and 

forestry to forest lands. Thus, by analogy it can be said that range 
management is the husbandry, that is the careful and thrifty 
conservation, of the resources of another specific kind of land. 
The purpose of such husbandry is to maintain or enhance the 
inherent productiveness of the land while using it to meet man's 
needs. 

Man has a centuries-long history as pastoralist, but almost 
without exception this practice has led to a deterioration of 
natural pastures and, ultimately, to widespread erosion. Such 
maladjustments of the natural equilibrium of range ecosystems 
usually are not self-correcting, except perhaps over very long 
periods of time, so the need to do something about it gave rise to 
the present day science and art of range management. 

There are many techniques available to range management. 
But, since on most range ecosystems there is a close 
interrelationship between the vegetation and the grazing animal, 
a focal point of range management is the control of grazing. This 
involves a determination of available forage, determining the 
kinds and proportions of animals to be grazed, including not only 
domestic animals but native herbivores as well, and deciding on 
the most suitable season for grazing use. Grazing management 
requires control of the distribution of livestock by herding, 
fencing, and water development. And, intensive grazing 
management is effected by the initiation of grazing systems 
designed to recognize the critical requirements of plant growth as 
well as livestock production. Since wild herbivores are not easily 
manipulated, the proper harvesting of these species is an 
important aspect of grazing management. 

There are times, however, when the management of grazing 
may not be immediately sufficient; for example, when range 
deterioration is severe with sites occupied by long-lived invader 
species such as juniper or mesquite, when poisonous plants 
such as halogeton or larkspur are especially abundant, or, when 
one wishes to counteract the immediate effects of wildlife. 

In such cases, other techniques are useful in manipulating one 
or more of the range ecosystem components. Mechanical control 
of the vegetation is often employed with chaining or using a tree 
crusher. Fire can be good as well as bad, so prescribed burning 
may be judiciously used to reduce undesirable brush in order to 
enhance natural productivity or to maintain a desired equilibrium. 
Selective herbicides are very effective tools to use in manipula- 
ting vegetation, although great care must be exercised in the use 
of chemicals to make sure they do not adversely affect other 
components of the range ecosystem. A classic example of the 

194 Rangelands 1(5), October1979 

Range Science is a synthesis of knowledge drawn from many 
disciplines. 
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biological control of vegetation is the use of a specific 
leaf-feeding beetle on the undesirable St. Johnswort. It is often 
difficult, however, to find just the right organisms for effective 
biological control, and there is always the possibility that the 
control organisms or their after effects may create more 
problems than they solve. The seeding of rangelands is 
undertaken where it may be reasonably expected to result in a 
permanent vegetative cover amenable to range management 
practices. The fertilization of rangelands is another technique 
that is being extensively investigated. 

N SUMMARY, THE PRIMARY CONCERN of range 
management is the vegetation of rangelands, and it is 

most often the case that good management of this vegetation for 
livestock production also is good management for other range 
products and values. To add perspective to the concept of range 
management, it should be understood that range science is the 
organized body of knowledge that forms the basis for the practice 
of range management. Although unique in itself, range science is 
a synthesis of knowledge drawn from many disciplines. 

Almost a century ago, Major John Wesley Powell, soldier, 
educator, explorer, naturalist, and the real father of the 
conservation movement, recognized there was a kind of land that 
was not forest land, nor was it always suited for cultivation. 
Powell termed this other kind of land "native grazing land" and 
noted that its husbandry called for unique management 
principles. It was from this early recognition that the science and 
art of range management developed, but the 1930's mark the 
beginning of professional range management as it is known 
today. 

Out of the Dust Bowl of that decade there emerged a group of 
scientists and land managers, men with diverse backgrounds 
and training, who had learned by hard experience what Powell 
had said earlier, 'Range is a distinct kind of land." This 
realization gave great impetus to the development of range 
science as a unique discipline and led to the formation, in Salt 
Lake City in 1948, of a professional association known as the 
American Society of Range Management. The following year the 
Society was incorporated under the laws of Wyoming as a 
private, nonprofit organization and in 1971 its name was 
changed to Society for Range Management. 

Emphasizing the worldwide distribution of range ecosystems, 
membership in the Society for Range Management represents 
over 40 countries. Members are ranchers, research scientists, 
government agency administrators, technical assistance per- 
sonnel, teachers, students, and people associated with business 
and industry. Such a group, at once so diverse but drawn 

together by their common interest in the world's rangelands, 
collectively forms the broadest, most knowledgeable, and most 
objective organization dealing with this vital natural resources 
base. The objectives of the Society are to develop understand- 

ing 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; to improve the 
effectiveness of range management in obtaining from range 
resources the products and values necessary for man's welfare; 
to create a public appreciation of the economic and social 
benefits derived from rangelands; and to promote professional 
development of its members. 

The Society for Range Management publishes two bimonthly 
periodicals. The Journal of Range Management, which has been 
issued continuously since 1948, contains articles of general 
interest, research reports, management notes, technical notes, 

viewpoints, and book reviews. Ran gelands carries national and 
international news of interest to the profession and discussion of 
current affairs germane to rangeland management and use. 

Special publications, such as books, information brochures, 
glossaries, periodical indexes, and other material, are also 
issued from time to time. 

Each February the Society holds an international meeting 
where the individual member has the opportunity to participate in 
technical discussions, seminars, and symposia, and to become 
acquainted and "chew the fat" with rangeland managers from all 
parts of the world. At the local level, geographical Sections of the 
Society hold meetings and field tours to examine first-hand 
applied range management and problems of immediate interest. 
Many Sections also are active in youth work, sponsoring "range 
camps" and other activities for young people. 

The science and art of range management have developed 
under a philosophy of stewardship that considers ecologic, 
economic, and social criteria. This stewardship must be the 
concern of both individuals and society as a whole because the 
land is the heritage of generations yet unborn as well as the 
ultimate source of all wealth. W.C. Lowdermilk has said, ". . .the 

condition of land and its natural resources is a measure of the 

stability, of the success, and of the promise of a people. It is no 
more possible to build a safe and prosperous social structure on 

eroding and wasting lands, than to build a house on sinking 
sands." 

R angelands comprise more than 40% of the earth's total 
land area. Insuring their stability, productiveness, and 

rational use through range science and range management will 

help make a better tomorrow for all people. 

Extension Range Management Specialist at the University of 
Wyoming. The position (75% extension and 25% research 
and/or teaching) is intended to provide statewide leadership in 

rangeland education and information programs for all range 
users and managers. A M.S. in range management is required. A 
Ph.D. in range management or associated discipline with a B.S. 

or M.S. in range management is preferred. A demonstrated 
knowledge of western rangelands is essential, and communi- 

cations and public relations skills necessary. Appropriate 
experience in teaching, research or extension activity is 
desirable. Contact Dr. Fee Busby, Chairman of Search 
Committee, Division of Range Management, College of 
Agriculture, Laramie, Wyo. 82071. Closing date for applications: 
November 1, 1979, or thereafter until an applicant has been 
selected. 
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Ranchers, Range, and Remote Sensing 
W.E. Boyd 

Ranching as a business is becoming more complex daily. 
Knowing certain characteristics of ranchers and something 
about how they make decisions would be instructive for both 
ranchers and technical research range workers. Data from a 
study recently completed at Texas A&M's Remote Sensing 
Center give some insight into these areas. 

Remote Sensing and Information 

Remote sensing is the observation of a target by a device 
separated from it by a distance. It is mainly concerned with 
photography, image-producing scanners, radars, and other 
similar systems. In these systems the most important physical 
link between the target and the remote sensing measuring 
device is electromagnetic energy—the same type of energy as 
radio waves. 

Remote sensing as a management tool has been in use for 
quite a while. Efforts have ranged from cameras in balloons used 
to record enemy installations during the Civil War to recent NASA 
satellite systems using thermal infrared scanners. Products 
commonly available and used in resource management include 
such aerial-photo based products as soil type maps and photo- 
infrared crop stress pictures as well as Landsat digital data based 
'pictures." 

Landsat is the name given to a series of earth-observing 
satellites, the first of which was launched in 1972. At present the 
second and third series are operational. All three have carried the 
same imaging scanner system. Each Landsat circles the earth in 
an orbit which brings it back over the same point on the surface 
each 18 days. One or the other of the present Landsats views a 
given spot on the earth every 9 days, since their orbits are 
separated by that much. New Landsat based products show 
great promise in applictions where frequently repeated coverage 
is needed. 

The Survey 

In the study to determine the data requirements and source of 
ranchers, a survey questionnaire was sent to approximately 
3,600 ranchers in a 36-county area in West Texas. Seven 
hundred and sixty-two completed and returned questionnaires 
were analyzed. Not all questions were answered by all 

responders. The first series of questions dealt primarily with the 
distribution and vital statistics of the sample group. 

The average age of the reply group is 48.66 years. The largest 
age group is greater than 60 years (30%); the smallest less than 
30 years (5%). 

Approximately 30% of the reply group are college graduates, 
with a total of 60% of the group having had college level 

exposure. 
Another question requested an estimate of the percent of net 

income over the previous 5 years which came from a list of 

The author is a research associate. Remoie Sensing Center, Texas A&M 
University, College Station 

sources. Analysis revealed several surprises. Of the 705 
respondents to the questions, only 19.3% received all of their 
income from agricultural sources and 67.4% received no income 
from hunting leases. The real surprise is in oil: 51 .6% of the 
people queried received no income from petroleum. 

The total acreage operated by respondents to this survey was 
9.912,357 acres or about 7% of the total state acreage. The most 
frequently occurring ranch size was 1,001 —2,500 acres (21%), 
followed by 5,001 —10,000 acres at 17°/o; 2,501 —5,000 at 15.6; 
and 501 1,000 at 1 O.4%. These four acreage classes account 
for 64°/a of the operating ranches. The acreage classes 
accounting for most of the land area involved, however, were 
those of greater than 5,000 acres operated (43°/o of the 
respondents operating 92% of the land). If only operators of more 
than 10,000 acres are considered, this is 26°/o of the ranchers 
and 82% of the land. 

The Present 
Two of the questions dealt with defining the sources and 

frequencies of information used to make decisions on the ranch. 
For determining present range forage production, the most 
frequent information sources used are on-site evaluation, ranch 
personnel reports and previous records, and experience. 
Neighbors were a frequently cited miscellaneous source. Of 
those answering this question, 78% felt that their present 
information was adequate to determine current range forage 
production. 

Of those responding, 52.6% do not think that the present 
method of predicting future forage production is adequate. The 
most frequently used present information sources are weather 
forecasts, current forage production, and past forage production. 
Personal experience was a frequently cited other method. 

When the ranchers were asked to rank the value of accurate 
information on a ranch basis, several items were shown to be 
extremely valuable. 

They are: 
Change in ground cover due to drought or rainfall 

• Rainfall distribution and amounts 
• Extent of brush density 
• Change in ground cover following range improvement 

practices 
• Extent of noxious plant infestations. 

When the ranchers were asked about sources of information 
concerning new ranching practices, the six most frequently cited 
were other local ranch operators, Soil Conservation Service, 
newspapers, A.S.C.S., County Extension Agent, and TV. or 
radio. The Society for Range Management meetings or tours 
came in next to last at 11% (79/752). 

Of the ranchers contacted 62% have implemented a planned 
grazing system within the last 5 years. Of these systems, 52% 
are deferred rotation systems, 42% are decision deferred, and 
22° are short duration. 
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Membership in agricultural organizations was also requested. 
Only 5% (40/712) of the responders belonged to the SRM and 

24% (130/540) of them occasionally attend SRM meetings or 
tours. 

Now, you ask, what does all of this mean? 
Ranchers in Texas are fairly old, possibly because of the large 

financial investment necessary. They are a lot better educated 
than one might suspect. They do have off-ranch income sources 
and are not awash in oil money. Several potential sources of 
income are not being exploited fully (recreation and hunting 
leases). Relatively few people control the bulk of the land 

surface. 
Friends and neighbors are consulted frequently and a lot of 

ranching decisions are based on past experiences. The SAM is 

not a big force in most ranchers' lives, although grazing research 

by SAM-member scientists has been widely utilized. 

The Future 
The need for new, more accurate information sources is 

evident. Too many ranching decisions are made without 

adequate, accurate information. However, in some cases if 

better information was available, it couldn't be stored or used. 

Both of these problems are being solved. On-ranch computers 
are becoming more and more common. They make data storage 
and manipulation much easier. Advances in remote sensing, 
both from photography and satellite sensors. are beginning to be 

applied in management contexts with encouraging results. 

Several of the items these ranchers ranked as extremely 
valuable are now available on a research basis from Landsat. 

Some of the items will be available on a semiproduction basis in 

the next few months. 
The combination of on-ranch computers, educated and 

managerially sophisticated ranchers, and more accurate re- 

motely sensed data should allow present and future range 
managers to better cope with a hostile world. 

Increase Forage Production 
Plant PERMA-PEL 
Range & Pasture Mixes 
Depend on Ramsey Seed — long a leader in range 
improvement programs for the finest clover, sub- 
clover, and grass seed mixes. Ramsey provides 3 
general mixes for varying rainfall and soil conditions 

plus special mixes for special situations. Introduce 
your range improvement program to Rhizo-Kote and 
Nutri-Kote". The seed coatings that provide a con- 
trolled germination zone, aids seedling establishment, 
and offers optimum rhizobia viability for root nodula- 
tion of legumes. 

Write or phone for seed mix quotes (and for a 
free range seeding brochure) 

RAMSEY SEED,INC. 
P.O. Box 352. Manteca, CA 95336 (209) 823-1721 
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Interpreting Diet Preference 
of California Bighorn Sheep 
on Native Rangeland 
in South-central British Columbia 

Brian M. Wikeem and Michael D. Pitt 

In 1954 the population of California bighorn sheep (Ovis 
canadensis californiana) totaled less than 1,700 animals. Three 
of the largest herds, containing approximately 400 animals each, 
occurred in British Columbia, while a similar sized herd ranged in 
the southern Sierra Nevada Mountains of California. 

The Junction herd, located between the confluence of the 
Fraser and Chilcotin Rivers in the central interior of British 
Columbia, has been a primary source for reintroductions into 
historical sheep ranges in Washington, Oregon, North Dakota 
and Idaho. By 1970 approximately 42% of all California bighorn 
sheep in North America originated genetically from this Chilcotin 
River stock. The total population of California bighorn sheep at 
this time was estimated to be 3,200 animals, an increase of 53% 
in British Columbia and 153% in the United States. 

Since 1970 British Columbia herd sizes have remained 
relatively stable, with apparent low productivity being attributed 
to competition with domestic livestock, alienation of winter 
ranges, predation, and disease. To investigate this low herd 

productivity, many researchers have collected information 
describing winter diet of California bighorn in B.C. However, few 
people have looked at diet throughout all seasons of the year, 
while even fewer studies have examined these diets in terms of 
forage preferences and selectivity. Specifically, preferred plant 
species on the summer range can be as important as those on 
the winter range. Growth rates, lactation, and deposition of body 
fats are all influenced by summer diet. Moreover, the ability of 
animals to survive winter stress may be influenced by the amount 
of body fats deposited throughout the summer foraging period. 
Additionally, spring and summer grazing, during periods of active 
plant growth, may lead to long term botanical changes with 

subsequent effects on animal productivity. 
The combination of existing low herd productivity and a need 

for more information on California bighorn provided the impetus 
for a joint study among the B.C. Fish and Wildlife Branch, the 
University of British Columbia (Departments of Plant and Animal 
Science) and Simon Fraser University at the Okanagan Game 
Farm near Penticton in south central B.C. Our objectives in this 
study were to determine: (1) the trend in range condition 
produced by year-round foraging, and (2) sheep diet and forage 
selectivity as influenced by plant phenology throughout the 
grazing year. Our first summer's data provide a useful base for 
discussing the interpretation of forage preferences exhibited by 
California bighorn sheep. 

Financial support for this Study was given by the British Columbia Fish 
and Wildlife and the National Research Council 

In April 1977, 20 California bighorn were released into a 
42-hectare (104 acres) enclosure. The plant communities, 
typical of some bighorn habitat in the province, are lower 
grassland zones dominated by big sagebrush (Artemisia 
tridentata) and bluebunch wheatgrass (Agropyron spicatum), 
with browse species such as saskatoon (Amelanchier alnifolia) 
and snowberry (Symphorocarpus a/bus) in the draws at lower 
elevations. At higher elevations, ponderosa pine (Pinus pon- 
derosa) provides an overstory for rough fescue (Festuca 
scabre//a), bluebunch wheatgrass, and mixed forbs. Aspect and 
drainage conditions profoundly influence vegetational patterns, 
with sagebrush occupying dry sites and bluebunch wheatgrass 
occurring primarily on more northerly aspects. 

Forage utilization and trends in range condition were assessed 
by sampling for herbage productivity and botanical composition 
both within and outside exclosures of 480 square meters (5,200 
sq. feet). Bighorn sheep diet and selectivity were determined by 
comparing relative proportions of plant species available for use 
throughout the grazing year. Identification of botanical material in 
feces was determined with epidermal cell slides prepared for 65 
of the 83 plant species found on the study site. 

Results 

Selectivity patterns of the sheep differed widely for the three 

California bighorn sheep ram. 
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Table 1. Bighorn diet in relation to botanical composition of range. 

Browse 
Artemisia trident ata 
Amelanchieralnifolia 
Prunus virginiana 
Eriogonum 

heracleoides 
Eriogonum niveum 
Other browse 

Total browse 

All values in percent. 
T - Trace 

big sagebrush 
saskatoon 
chokecherry 
Wyeth buckwheat 

snow buckwheat 

1.5 11.4 
2.5 T 
2.0 T 
3.0 1.8 

1.4 9.7 0.0 13.3 
4.0 1 2.5 T 
1.0 T 2.0 T 
0.5 1.0 0.5 1.0 

0.0 12.3 
1.5 T 
1.0 T 
0.0 1.2 

forage classes of browse, forbs, and grasses (Table 1). Browse 
in the diet during the spring month of May equaled 18%, approxi- 
mately proportional to the relative availability of these woody 
plant species. In contrast to browse, total forbs in spring were 
highly selected, contributing 40% to the diet while making up only 
17.7% of the botanical composition. Balsamroot (Balsamhoriza 
sagittata) was highly preferred, comprising 9% of the diet. This 
early maturing perennial forb was actually selected at two 
different time periods, as resprouting plants were immediately 
eaten as they reappeared following initial grazing. Grasses in 
early spring, other than rough fescue were typically selected 
against. The most abundant plant species on the study site was 
bluebunch wheatgrass (30.6%), which formed only 9% of the 
diet. This relationship points out a pitfall of investigating only diet 
to determine forage preferences. Bluebunch wheatgrass, one of 
the most frequent species in the May diet, is obviously not nearly 

Study site on Okanagan Game Farm near Penticton, B.C. 

as preferred as rough fescue or balsamroot. The latter plant 
species appeared approximately 86% more often in the diet than 
in the available forage, 9.9 compared to 5.2%. 

Grasses constituted the largest proportion of the animals' diet 
during all four summer months, increasing from 42% in early 
spring to 77% in August. However, in May, June and July, 
grasses were apparently selected against, as in all three of these 
months the relative proportion of total grasses available on the 
range was more than the relative proportion of grasses 
appearing in the diet. Only in August did these two proportions 
equalize, indicating that grasses, particularly bluebunch wheat- 
grass and cheatgrass (Bromus tectorum), were less preferred as 
forage than either browse or forbs. 

Rough fescue provides a major exception to this generaliza- 
tion, as in August this species composed 21 .5% of the diet, even 
though occurring less than 1 % of the botanical composition. 
However, data indicating high selectivity must be evaluated 
carefully. Rough fescue occurred on the study site exclusively as 
an understory of ponderosa pine, which was intensively utilized 
by the sheep for shade during the hot August weather. Therefore, 
the high proportions of rough fescue in the diet may be partially 
attributable to its presence in shade areas as much as its 
apparent palatability. 

Forbs, in contrast to grasses, comprised successively smaller 
portions of the summer diet, declining from 40.0% in May to 
14.5% in August. However, in all four months forbs remained a 
preferred class of forage, as percent forbs in the diet always 
exceeded percent forbs available on the study site. Balsamroot 
was the more preferred forb in June, composing 19% of the diet 
but only 3.9% of the botanical composition. Beginning in July, 
when balsamroot dried and weathered, Indian paintbrush 
(Castilleja thompsonhi) (4.5%) and lemonwood (Lithospermum 

Species Common names 

Grass 
Agropyron spicatum bluebunch 
Bromus tectorum cheatgrass 
Stipa comata needleandthread 
Koeleria cristata Junegrass 
Festuca scabrella rough fescue 
Other grasses 

Total grasses 

Forbs 
Balsamorhiza balsamroot 
sagittata 

Achillea millet olium yarrow 
Lupinus sericeus lupine 
Other forbs 
Total forbs 

9.0 
1.0 
4.0 
5.0 

10.0 
13.0 
42.0 

30.6 
13.7 
3.5 
5.9 
T 

11.5 
65.2 

11.5 
1.0 
6.0 
7.5 
9.5 

11.5 
47.0 

May June Au 
Bot. Bot. Bot. Bot. 

Diet Composition Diet Composition Diet Composition Diet Composition 

9.0 5.2 19.0 3.9 1.5 2.2 0.0 2.9 

31.0 
21.2 

7.9 
5.9 
T 

10.6 
76.6 

15.5 
1.0 
7.5 

10.0 
10.0 
14.5 
58.5 

32.1 
23.1 
8.9 
6.6 

T 
7.1 

77.8 

16.0 
0.0 

12.5 
14.0 
21.5 
13.0 
77.0 

32.4 
20.7 
6.4 
7.1 
T 

9.0 
75.6 

1.5 3.0 1.0 1.3 1.0 T 0.0 T 
3.0 1.2 1.0 T 1.5 T 1.5 T 

26.5 8.3 20.5 4.0 25.0 1.8 13.0 4.5 
40.0 17.7 41.5 9.2 29.0 4.0 14.5 7.4 

2.5 2.2 0.0 1.6 1.0 2.4 0.0 2.3 
6.5 1.4 6.0 1.1 6.5 0.8 6.0 1.2 

18.0 16.8 11.5 13.4 12.5 17.5 8.5 17.0 
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ruderale) (3.5%) became the most highly selected forbs. A 

late-blooming summer species, brown-eyed susan (Gaillardia 
aristata), contributed 2% to the diet in August, making it the most 

preferred forb in late summer. 
Browse declined in the diet throughout the summer from 18.0 

to 8.5%, and as a forage class was selected in approximately the 
same proportions as in the available forage. However, this forage 
class contains big sagebrush, an unpalatable woody species 
which should not be lumped managerially with other browse 
species which were generally selected for, even during the dry 
summer months of July and August. Saskatoon, chokecherry 
(Prunus virginiana), and snowberry all produced selectivity 
indexes (% diet/% botanical composition) greater than one, 
suggesting that these browse plants are preferred forage 
species. 

Once again, however, these data must be evaluated carefully. 
Judging the importance of a plant species based solely upon 
proportions in the diet or even selectivity indexes may represent 
a hasty conclusion. Saskatoon has a relatively small selectivity 
index, approximately 2/1. However, this plant species may be 
nutritionally important in the animals' diet. Utilization of this 
browse species equaled 65% from May to August. Forbs were 
also intensively utilized (80%), while bluebunch wheatgrass, 

which composed 32% of the forage and 16% of the diet from July 
to August, was utilized less than 1% in terms of total standing 
crop. 

These utilization measures are extremely important for proper 

management of bighorn sheep, or any other wildlife species. Diet 
and selectivity data alone do not impart any information 
regarding the potential impact of foraging animals on their own 
habitat in terms of range condition. Saskatoon and sumac (Rhus 
glabra) were heavily hedged and may not be available for spring 
use in subsequent years. Bluebunch wheatgrass formed a major 
part of the diet during all four months, yet has not been stressed 
by animal utilization. In other words, selectivity and utilization 
measurements must be related to plant species response before 
sound animal and habitat management programs can be 
developed. 

The relationship between forage quality and selectivity is 

complex. Relating grazing preference to a single forage 
parameter such as crude protein provides dubious conclusions. 
For example, crude protein levels for all forage classes in April 
and May were relatively similar, and typically greater than 
required for adequate growth and maintenance. However, the 
sheep still exhibited marked forage selectivity. Other studies on 
bighorn sheep suggested that forage moisture content cor- 
related with food preferences. This correlation may have been 
true on our study site as the sheep eagerly sought succulent new 
forbs in early spring, and nearly eliminated some of these plant 
species from the grazed areas. Again, however, forage selection 
is not determined solely by moisture content. Rather selection is 
in response to many complex factors that are dynamically related 
to plant nutrient cycles, animal dietary needs, and forage 
availability. 

Even selectivity data based on individual plant species may be 
insufficient, as bighorn tend to be highly selective in their grazing 
of plant parts. The sheep consistently selected leaves rather 
than stems of bluebunch wheatgrass, June grass (Koeleria 
cristata), Kentucky bluegrass (Poa pratensis), rough fescue, and 
needleandthread (Stipa comata). In autumn, the sheep selected 
fall regrowth of bluebunch wheatgrass over old growth. 
Bluebunch wheatgrass responded to autumn rainfall in terms of 
total biomass more than any other grass species on the study 
site, and this regrowth provided a diet of 18% crude protein. 
Thus, while bluebunch wheatgrass was selected against in each 
summer month, this plant species may still be managerially 
important as a forage that can provide high crude protein levels at 
a time of the year when protein for many other forage species is 

generally below maintenance. 
These subtle selectivity patterns and nutritional parameters 

are extremely important. Bighorn sheep habitat consists of a 
variety of plant species, all of which contribute to diet during 
different and specific portions of the foraging year. Proper habitat 
management techniques must consider and reflect this wide 
habitat/diet variability. • 

Program Administrator at the Utah State University. Responsi- 
bilities include the in-country administration of a range manage- 
ment sheep and goat research project in Morocco. Coordinate 
research activities with U.S. and foreign students, scientists, etc. 
Responsibilities include the in-country administration of a range 
management sheep and goat research project in Morocco. 
Coordinate research activities with U.S. and foreign students, 
scientists, etc. Purchase equipment, establish office, provide 
reports, etc. BS in range science or related field required. 

Graduate degree preferred; opportunity exists for pursuit of 
graduate degree while employed. Permanent residence in 
Morocco required. Overseas experience in animal production, 
agriculture, or natural resource management desirable. Fluency 
in French or Arabic is mandatory. Submit application and 
credentials by November 15, 1979 to: Dr. John C. Malachek, 
Small Ruminants — CRSP, UMC 52, Utah State University, 
Logan 84322. An affirmative action/equal opportunity employer. 

Heavy utilization of leaves and buds on Saskatoon. 
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Making Hay 

John McCormick, James A. Young, and Wayne Burkhardt 

Throughout the intermountain and mountain valley areas of 
the western United States, ranchers spend one-half of each year 
culturing, harvesting, and storing hay, and the other half feeding 
the hay to their wintering brood cow herds. That one ton of hay is 
necessary to winter each brood cow has been the generally 
accepted rule-of-thumb in northern Nevada. Many ranchers, who 
on a cold January morning were faced with a stiff north wind, 
frozen bales of hay, and hungry cows bawling at the fence, have 
envied ranchers on the desert southwest, who kept cattle on the 
range the year around. Always, the ultimate dread of ranchers 
who fed hay was that the hay supply would be exhausted before 
grass was ready for grazing in the spring. Range readiness to 
graze was determined more often by running out of hay than by 
application of principles of range management. 

A poignant description of the consequences of running out of 
hay was provided by Molly Flagg Knudtsen for the Grass Valley 
Ranch in central Nevada. During the depression and drought 
years of the early 1930's, two years' hay supply was 
accumulated from the irrigated meadows of the ranch. The first 
year's supply was not fed because of disruptions of the ranching 
operation caused by bank failures. Hay was so scarce by the 
second year of the drought that many ranchers gathered their 
stock—about 5,000 cows—at Grass Valley for an attempt at 
community survival through use of the accumulated hay supply. 
The next spring was late and the hay supply exhausted before 
range feed was available. The ranchers were forced to trail their 
stock to their home ranches to wait for grass. Trails of dead 
carcasses radiated out from the Grass Valley ranch across the 
central Nevada landscape. 

Relative Importance of Conserved Forage 
In a semiarid, cold desert environment, the production of hay 

or conserved forage is virtually restricted to irrigated areas. Using 

John McCormick, since 1950, has been superintendent of the Newlands Field 
Station, Fallon, Nev. This Station has become synonymous with the production and 
utilization of quality alfalfa hay. The junior authors, James A. Young, range 
scentist, Agricultural Research, Science and Education Administration, U.S. 
Department of Agriculture, 920 Valley Road, Reno, and Wayne Burkhardt, 
assistant professor, range science, University of Nevada, Reno, were both 
fortunate enough to participate in the last days of horse-drawn haying. 
Editor's Note: This article covers two subjects: the role of hay in range livestock 
operations and the technological history of making hay in the Great Basin. In much 
of the sagebrush/grasslands of western North America and particularly in the Inter- 
western Area, one half of the forage base for range livestock operations comes from 
hayland; these areas represent only 3 to 5 percent of the total land area. They are, 
however, in private Ownership while the nearby rangelands are largely public lands. 

The basic purpose of the authors was to reach the public land manager who is not 
familiar with hay making and who does not realize the importance hay production 
plays in range livestock operations. 

We at Ran gelands welcome this type of article because historical articles have 
always been a favorite of Rangelands readers. 

the Lahorttan Basin of northern Nevada as a statistical base, only 
2 percent of the area is irrigated for crop production. This 2 

percent, through hay production, grazing of crop aftermath, and 

irrigated pastures, produces roughly 50 percent of the forage 
base for the range livestock industry. There are many exceptions 
to this generalization, but it is a startling reality for much of the 
northern Great Basin. 

This division of the forage base for the range livestock industry 
is of great consequence to range management. The irrigated 
lands are owned by ranchers; the other one-half of the forage 
base, the rangelands, is owned largely by the federal govern- 
ment. 

The purpose of this article is to trace the development of 
conserved forage production in a cold desert rangeland environ- 
ment, and to relate this development to range management. 

Early Days 

The ranges of the intermountain area were originally stocked 
with Spanish livestock that were herded under the Spanish 
open-range system. Conservation of forage for winter feeding 
was not part of that system. 

Initially, the sagebrush-grass ranges of northern Nevada were 
sufficiently productive so that, for average winters, livestock 
could be wintered on the open range without suffering 
unacceptable death losses. 

The severe winter of 1889-90 put an end to this practice. Over- 
stocking and recurring droughts had greatly depleted the forage 
resource during the 1870's and 1880's. The native bunchgrasses 
were greatly depleted in density, and sagebrush density had 
increased. 

Livestock went into the winter of 1889-90, the most severe on 
record for most recording stations in the intermountain West, in 
poor condition. Over a quarter of a million head died on the 
ranges of northern Nevada. Elko, Humboldt, and Washoe 
Counties lost an estimated 82,000 sheep and 112,000 cattle. 
Humboldt County ranchers reported that horses came oft the 

range in the spring of 1890 with their manes and tails eaten off by 
other horses. 

F.B. Poore, a northern Washoe County cattleman, was offered 

hay by homesteaders in the fall of 1889 for $5 a ton. He flatly 
refused and lost his entire herd during the winter. The 
homesteaders inherited the rangeland after this brutal integra- 
tion of the two forage bases. 

Hay Ranches 

Growing of hay in a semiarid, cold desert requires irrigation. 
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Almost every ranch in the Great Basin was located along a river 
or at the mouth of a canyon where diversion of water could 

provide sufficient moisture for increasing the size and production 
of native meadows. However, many of the native hay meadows 
were more often marshes than meadows. Irrigation called wild 

flooding perpetuated the wetlands and made plowing and discing 
most difficult. 

Hay Species 

Native hay species included sedges, rushes, tules, and willow 
sprouts, as well as grasses. At the turn of the century the most 
important Great Basin hay species were wire grass (Juncus 
balticus), tule (Scirpus lacustris), and spikerush (Eleochris 
palustris). 

Alluvial fans below a mountain stream and river valley soils just 
above a flood plain could be plowed and seeded. It was here that 

seeding of alfalfa (Medicago sativa) was attempted. Early 
travelers to the California gold fields brought seed from Chile 
after sailing "round the horn.' It was not long until alfalfa fields 
appeared in Utah and Nevada. 

Because it was a legume and furnished its own nitrogen 
requirement, and because it was deliberately irrigated rather 
than wild flooded, alfalfa out-yielded the wild hay three to four 
times. 

Technology 
Jackson forks, buck rakes, derricks, dump rakes, and hay 

knives were only a few of the technological developments 
necessary for large-scale hay production. 

To apply this technology, huge labor forces were necessary. 
The first source of labor was the endemic Indians whose hunter!- 
gatherer society was decimated by the competition with 
domestic livestock for grass seed production. Indian family units 
attached themselves to individual ranches for the transition from 
stone age to livestock culture. Additionally, each summer the 
Central Pacific Railroad freight trains would cross the Sierra 
Nevadas with a multitude of nonpaying passengers who had 
wintered in the moderate climate of California and were looking 
for work as hay hands. The stream was supplemented by 
seasonal miners, wood cutters, small farmers, and the traditional 
youths looking for their first work experience. 

The migrants might arrive the same class of transportation, but 
there was a definite stratification in the hay-hand society. At the 
lop were the artists, such as blacksmiths and wheel wrights, with 
the descending ranks including mower drivers, dump rakers, 
buckrakers, wagon teamsters, shockers, and small boys for 
driving the derrick horses. Often the men would return to the 
same ranch year after year. More than one hay hand was 
recruited in the front street bars of Winnemucca or Elko and 
sobered up in some forlorn hay camp 40 miles from town, 
claiming he was kidnapped. 

Large crews required an excellent cook to prepare hotcakes, 
beans, fried steaks, potatoes, and gravy to keep the crew happy. 
Often the rancher's wife was faced with this herculean task. One 
prominent Nevada ranch lady related a terrible nightmare in 
which she dreamed she was in hell cooking in midsummer on a 
wood stove for a 40-man haying crew. She knew she was in hell 
because when the crew came in to sit down they all wore the 
uniform of one of the prominent federal land management 
agencies! 

Mowers 

Resplendent in ornate cast iron, the horse-drawn mower 

started the haying process. The head mower opened up the field, 
cut the backswath and then was followed by the lesser-skilled 

operators in endless swaths around the piece. One of the classic 

descriptions of early 20th century ranching is the tale by H.L. 

Davis of horse-drawn mower races in hay camps in southeastern 

Oregon. A 5-foot sickle bar could mow an acre in about 3.5 hours. 

Some wild hay meadows in the Great Basin were several 

hundred acres in size. 

Dumprake 

After the mowed hay had wilted and while the leaves were still 

intact, it was bunched into windrows with a dumprake. The 

operator tripped a lever to raise the rake tongs and dump the hay 
into windrows. If the hay crop was heavy, this required a strong 
leg. Hay could be bunched directly from the mower swath with a 

buckrake. 

Moving Hay to Stack 

After the hay was mowed and raked, there were three basic 
methods of transporting it to the stack yard: wagons, slips, and 
buckrakes. The method used generally depended on the quality 
of hay being harvested. 

While high-quality alfalfa hay was being prepared, the raked 

hay was shocked in small piles for further drying. Shocking hay 
was a hand operation with a long line of men toiling with pitch 
forks. Later, the shocks were pitched onto wagons by one of two 
men while the teamster arranged the load. 

In small fields where the hauling distance was short, slips were 
used instead of wagons. These were homemade contrivances 
consisting of eight 1 by 12-inch boards, 16 feet long, nailed 
together with a cross-piece at each end. A double tree at one end 

provided the means of attaching the team for power. Hay was 
pitched on the slip or slide with a great savings in labor compared 
to using high wagons. The slips simply slid over the hay stubble, 
following the team to the stack. Sometimes small iron wheels 
were added with a pipe axle in the middle of the slips so it would 
pull easier. 

Buck or sweep rakes had the lowest labor requirements and, 
therefore provided the cheapest method of transporting hay to 
the stack. These consisted of several long, pointed wooden teeth 

lying almost flat on the ground, and fastened to a strong 

Hayslips saved the labor of pitching hay onto high wagons. Note sling 
on slip. 
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framework at the other end. Ordinarily, the rakes were 12 feet 
wide. Four-horse teams pulled larger ones. With careful attention 
to timing and a minimum of rolling of the hay during loading of the 
buckrake, high quality hay could be produced with this 
implement. However, it was characteristically the tool of the hay 
meadows of the Great Basin used for transporting low quality or 
wild hay. During a 10-hour day, one man with a wagon could haul 
the hay from two acres; with a slip, three acres; and with a 
buckrake, four acres. 

The low annual precipitation in most valleys in the area and 
snow instead of rain in the winter made it possible to stack hay 
outdoors. This was fortunate, considering the scarcity of lumber 
for barns. Spoilage occurred even then under cold desert 
conditions, so the basic problem was to stack the hay as high as 

possible and to thatch the top to minimize the loss. This called for 
hoisting, with horses supplying the power and various types of 

derricks providing mechanical lift. 
Homemade derrick stackers came in a great variety of 

designs. The most numerous derricks were the Mormon type, 
the distinctive characteristic of which was that the boom was 

pivoted upon the top of the mast. The second most popular type 
was the mast-and-boom type derrick on which the boom 

extended from the side of the mast. These two accounted for 90 
percent of the derricks with cable stackers. Tripods accounted 
for the rest. 

The hay was held during lifting by either a Jackson fork or a 

type of sling. Jackson forks were very popular, but if the derricks 
were sufficiently strong, it was more efficient to lift with a sling. 
The Jackson fork consisted of a triangular hardwood frame with 
four long, curved metal fork tongs. In an open position, the tongs 
were forced down into the hay load, and the frame snapped shut 
with a metal "ketch" where the dumping rope attached. The 
loader shouted, "take her away," the derrick boy walked his 
horse a prescribed distance, pulling the cable through a system 
of pulleys on the derrick frame, lifting the fork and hay. The 
derrick arm swung to the stack where the stackers shouted, 
"dumper," and the teamster tripped the dump rope opening the 
fork, dropping the hay. The derrick boy unhooked and returned 
the horse for another load. Due to the general shouting, or orders 
with tobacco-filled cheeks, and the short attention span of derrick 
boys, more than one teamster-loader lost a finger in a Jackson 
fork "ketch" due to an early start. 

There were also numerous "patented" stackers, manu- 

Four-horse buckrake typical of those used to put up wild hay in the 
Great Basin. 

Tripod, the simplest and most primitive derrick, lifting native hay with 
Jackson Fork from haywagon. 

factured by small equipment firms and, generally, named for the 
blacksmith who had patented the design. The swinging Jenkins 
hay stacker and the overshot stackers by Dam or Jackson are 

\\\\\ \\\" 

Mormon derrick with Jackson fork lifting hay from slip. The boom on 

top of mast identified this easily portable derrick. Beaver slide for stacking hay. 
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typical of these designs. They required a capital investment of 
$200 or $300 and, if they were of eastern origin, often were not 
strong enough for western haying. In contrast, a blacksmith in 
Ontario, Oregon, supplied the iron work for derricks for $25 and 
the ranchers could supply and assemble the wood work 
themselves. 

In the wild hay meadows of the Great Basin, hay was often 
stacked with slides, which consisted of a wooden incline where 
chain nets hooked to a four-horse gin-wagon" pulled buckrake 
spotted loads up onto the stacks. The Beaverslide was a very 
popular and more complex type. Its operation consisted of 

gathering a load of hay from the field with a buckrake, which 
would then place each buck on the hay fork at the slide base. 

Stackers 

Often the hay stacker was the most highly paid man on the 
crew. He saw to it that each fork or sling of hay that reached the 
stack was carefully spread and interlocked lest water would spoil 
the hay. Just prior to World War II, stackers' wages averaged 
$0.53 an hour, while the other hay hands' wages averaged only 
$0.33 an hour. 

Winter Feeding 
Cattle grazed the hay meadows until the crop aftermath was 

exhausted or heavy snows came. Then only cows and calves 
were fed. Dry cows and steers were left outside the meadow 
fences to rustle for themselves. Riders worked the loose stock, 
and those that appeared in too poor condition to winter on the 
outside were grudgingly turned into the feed yards. Winter 
feeding crews were smaller in number than the summer haying 
crews, but the work was just as hard. In winter, hay was loaded 
onto wagons or sleds and spread on the feed grounds. In order to 
remove the hay, it often had to be cut with hay knives to break the 
interlocking fabric of the stack. On a cold morning with frozen hay 
on the top of the stack, this was a man-killing job. 

A good team would follow a track around the feeding area by 
itself without guidance from the crew. Invariably, the team would 
turn inside the arc of its travel each morning, making the journey 
back to the barn shorter and forcing the teamsters to start the 

process over again. Years when the end of winter feeding was 
not determined by exhausting the hay supply, the cows 
themselves determined the turnout date for range readiness. At 

the first hint of green grass, the cows drifted to the hills. 

Irrigation 
The development of government-sponsored land reclamation 

projects to bring desert lands under cultivation greatly increased 
the total forage base of the western livestock industry. The 
Newlands Project at Fallon, Nev., was started in 1906 and was 
the first of these projects. The early homesteaders, with dreams 

of orchards and California crops, were soon resigned to the 
growing of alfalfa and grain, the two crops that could withstand 
the unpredictable late spring frosts. Since they grew more alfalfa 
than they could feed to their own stock, for the first time there was 
hay to ship from the region. Many large ranches with remote 
range operations in other locations soon relied on this source of 
hay for winter feeding. This surplus led to local feed yards for 
finishing livestock for slaughter. 

Modern Hay Making 

Hay making, as described, largely ended with World War II. 
Because of the lack of sufficient labor during the war, internal 
combustion engine-powered equipment was substituted for men 
and horses. Tractor-mounted mowers and side-delivery rakes 
replaced horse-drawn equipment. The hay baler became the 
dominant piece of forage harvesting equipment. Because 
compression aids in the handling of bulky, difficult-to-transport 
hay, presses had been a part of its processing from the earliest 

days of farming in the West. The first field balers were crew- 
served affairs with a man feeding hay to the plunger, another 
placing blocks, and a third pushing wire to a dexterous wire tyer 
and finally a block retriever. Development of automatic balers 
reduced this to a single-man operation. Later, balers that sliced 
the hay as it was compressed, increased the popularity of this 
haying equipment. Anyone who has loaded three-wire bales of 
native hay from a baler with dull knives realizes the importance of 
this invention. The hay baler became such a part of intermoun- 
tam ranches that the size of the spread could be judged by the 
piles of rusting baling wire by the feed yard. 

The trend toward increased mechanization continues. Self- 
propelled swathers cut, condition, and windrow in one operation 
while operators ride in air-conditioned cabs. There are plenty of 

dirty jobs left on ranches, so one should not begrudge the air- 
conditioned cabs. Recent developments in mechanized loose 
hay systems have proved popular with range livestock opera- 
tions. The capital requirement of modern hay making equipment 
may exceed $50,000 for a moderate-sized livestock operation, a 
far cry from the $25 blacksmith's bill for a 'Mormon" derrick. 

Significance of Hay Making to the Range Livestock 
Industry 

Making hay is a necessary part of range livestock operations in 
most of the intermountain area. Innovative livestock manage- 
ment schemes such as fall calving, or early weaning of spring 
calves, demand close coordination of the deeded land forage 
base and publicly owned rangeland. Without the private capital 
and management invested in hay production, the grazing 
resources of the publicly owned rangelands in the Great Basin 
have little value. Policies that favor integration of the manage- 
ment of the two halves of the forage base cannot help but make 
the range livestock industry more efficient. • 

The "Atlas of Epidermal Plant 
Fragments Ingested by Grazing 
Animals" is free at USDA, SEA-AR, 
High Plains Grassland Research 
Station, Rt. 1, Box 698, Cheyenne, 
Wyo. 82001, NOT at the Govern- 
ment Printing Office. 

John Merrill is still director of 
Texas Christian University Ranch 
Management Program, and not the 
FORMER director. 

August Goofs 
S S S I 
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Management of Sagebrush 

W.A. Laycock 

Sagebrush is the dominant species in one of the largest range 
ecosystems in the western United States. The major species, big 
sagebrush (Artemisia tridentata), ranges through North and 
South Dakota, Nebraska, Colorado, New Mexico, and all states 
to the west. When other species of sagebrush are included, the 
range includes Oklahoma and Texas and goes far into Canada 
and Mexico. Total acreage estimates of the sagebrush 
ecosystem vary from 87 to 270 million acres, so, it is safe to say 
that it covers 100 million acres or more. Sagebrush generally 
occurs at elevations from 5,000 to 7,000 feet, but some species 
and subspecies grow at elevations as low as 3,000 feet; others 
grow up to 10,000 feet. Sagebrush grows in areas with as little as 
8 or 9 inches of annual precipitation, but in some of the higher 
elevations, sagebrush grows in areas with as much as 25 inches 
of precipitation per year. 

Sometimes the question is asked, 'How widespread was the 
sagebrush type before European man came on the scene?" A 
leading expert on sagebrush, Alan A. Beetle, University of 
Wyoming, has said, "No evidence has been found of extensive 
changes in recent times of the distribution of the sagebrush 
type." Also, Thomas A. Vale, University of Wisconsin, after 
examining numerous journals and diaries of early explorers and 
travelers throughout the western United States, concluded that, 
"The early writings suggest a pristine vegetation visually 
dominated by shrubs" 

Management Strategies 

Rangelands offer tremendous opportunities to increase red 
meat production with a saving of fossil fuel energy. Sagebrush 
sites with deep soils and adequate rainfall can produce abundant 
forage for both livestock and game animals. Early observers 
used vigor of big sagebrush as an indicator of sites suitable for 
agriculture. Because of the extremely large acreage and large 
increases in livestock forage that are possible on the better sites, 
the sagebrush type has a greater potential for increasing red 
meat production than any other range vegetation type in the 
western United States. With proper planning, this increase can 
be achieved without diminishing the value of the sagebrush 
ecosystem for other uses. 

Although the sagebrush ecosystem may appear to be uniform 
or monotonous, there is an abundant variety in species, 
subspecies, and growth form of sagebrush as well as the number 
and abundance of associated plant species. 

Some of the reasons for adopting a particular management 
strategy for a specific piece of sagebrush land are: 

The author is range scientist with Agricultural Research, Science and Education 
Administration. United States Department ot Agriculture, Colorado State Univer- 
sity, Fort Collins, Colorado 80523. 

This is a shortened version of paper published in the "Sagebrush Ecosystem 
Symposium," April 27-28. 1978. College of Natural Resources, Utah State 
University, Logan, Utah 84322 

1—to increase the amount, availability, season of growth, and 
nutritional quality of forage for domestic livestock. 

2—to improve or diversify wildlife habitat and for aesthetics. 
3—to increase watershed value by reducing erosion and 

improving water quality. 
4—to maintain "natural" conditions in areas set aside for pre- 

serving representative vegetation types. Fire, natural or 
prescribed, may be used to maintain the "natural" 
condition. 

The choice of a management strategy will vary considerably 
with the ownership of the land. On federal lands, agency 
regulations, policies, and procedures required will apply. Also, on 
federal land, environmental analyses are required by the 
National Environmental Policy Act. On privately owned lands, 
landowners can get advice from the Soil Conservation Service, 
the Extension Service, and private consultants, or they can make 
their own decisions based on personal knowledge and experi- 
ence. 

The first step in deciding on a particular management strategy 
is to classify the site, the plant community, or the habitat type to 
determine the productivity potential of the land under different 
management systems. Various classifications include the range 
site concept used by the Soil Conservation Service, habitat type, 
soil type, or any other vegetational community classification that 
is applicable. The question, "Was sagebrush natural to the site?" 
affects management decisions, because if sagebrush were a 
natural part of the plant community it will eventually return. The 
time for return will depend on the subspecies of sagebrush, the 
management of the area, and also on some poorly understood 
climatic factors that produce "sagebrush seedling years." 

An accurate species identification is important because 
species react differently to treatments. For example, threetip 
sagebrush (Artemisia tripartita) and silver sagebrush (A. cana) 
often sprout after fire. Silver sagebrush is also fairly resistant to 
most herbicides. Black sage (A. nova) is valuable forage for 
sheep and big game and probably should be left untreated. Low 
sagebrush (A. arbuscula) may indicate a site with low productive 
potential. 

Big sage subspecies differ in volatile oil content, palatability to 
livestock and big game, germination requirements, rate of 
recovery after treatment, growth rate, and response to herba- 
ceous competition. All differences are important in the choice of a 
treatment or management strategy. 

If native grasses or other desirable forage plants are abundant, 
seeding probably will not be necessary. The effect of the 
proposed treatment on other valuable shrub species such as 
bitterbrush (Purshia tridentata) must be considered. Horsebrush 
(Tetradymia spp.) and rabbitbrush (Chrysothamnus spp.), if 
abundant, rule out fire because they increase in abundance after 
burning. Spraying usually is not recommended on sheep ranges 
containing abundant desirable forbs because of the possible 
adverse effect. 
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Both the kind of livestock and season of use are important. On 
sheep winter range, an open stand of sagebrush is desirable for 
protection and emergency feed, while little or no sagebrush is 
desirable on cattle summer range. 

Species and season of use are also important on big game 
ranges. On deer winter range, heavier stands of shrubs are 
desirable for emergency winter feed and cover and a mixture of 
shrubs is better than a pure stand of sagebrush. On deer spring 
or summer range, an open stand of sagebrush with a good 
understory of grass and other forage species is desirable. Areas 
seeded to grass interspersed with shrubs are highly desirable 
because they will attract the deer and take the pressure off native 
plants. Antelope prefer sagebrush in winter and, therefore, it is 
important on their winter ranges. 

The habitat requirements of small birds differ with species, age 
classes, and season of use. Sagebrush control usually is 
considered undesirable for sage grouse but spring burning in 
Nevada created openings which stimulated meadows and 
furnished forbs and other species necessary as food for their 
chicks. 

Recreation and aesthetics must be considered in assessment 
of present and future land use. Rock hounding, bird watching, 
and similar pursuits have little conflict with other uses. But 
off-road vehicle use and other similar activities are disruptive to 
livestock and game and destructive to range and watersheds. 

Management Alternatives 

Grazing can maintain existing vegetation or it can be used to 
manipulate amounts of sagebrush and composition of under- 
story vegetation. Inadvertent manipulations caused by over- 
grazing have resulted in dense stands of sagebrush with little 
herbaceous understory in many areas. In southern Idaho, 
frequent fires coupled with improper grazing have converted vast 
sagebrush areas into an annual grassland dominated by 
cheatgrass brome (Bromus tectorum). 

An open stand of sagebrush with a productive understory 

requires grazing management to maintain that condition. The 
best system of management cannot be determined by any one 
formula because of the great variation within the sagebrush 
ecosystem, the kind of grazing animal, time of grazing, and many 
other factors. Spring and early summer use requires careful 
selection of grazing system and intensity because grasses and 
forbs are damaged the most when grazed during the growing 
season. Fall or winter grazing generally is less critical. Even the 
effects of cattle and sheep grazing are quite different. 

Heavy fall grazing by sheep following rest during the spring 
has been shown to be an effective way to reduce the amount of 
sagebrush on both sheep and cattle ranges if the density of brush 
is not too great. Goats have been used to control other species of 
shrubs and might be useful in the sagebrush type. 

Complete protection from grazing, at least on sites where 

sagebrush is a natural part of the vegetation, may be relatively 
ineffective in reducing the amount of sagebrush because of the 

long life and competitive ability of sagebrush. 
On critical big game winter ranges, increased sagebrush 

density might be desirable. Heavy spring grazing by either sheep 
or cattle reduces the vigor and production of herbaceous species 
and results in an increase in sagebrush. However, use of 
sagebrush as the main source of winter feed for game may be 
questioned because the volatile oils in its leaves can hamper 
rumen activity and digestion. A dense stand of sagebrush often is 
considered to be good deer winter range by some people but a 
mixed stand of several shrub species is better. 

Introduction of animals that can utilize sagebrush to produce 
meat or fiber is a management alternative that has received little 
attention. Possibilities include domestic goats and the large 
browsing game animals of Africa, such as the eland. 

Ranges with a thick stand of sagebrush and little or no 
perennial herbaceous production in the understory generally 
cannot be improved with grazing management. The manage- 
ment alternatives then are reduction of shrub density or complete 

Prescribed burning of a heavy stand of big sagebrush on the 
Duchesne Ranger District, Ashely National Forest in Utah. 

removal. 
Fire was the major ecological density-controlling factor before 

settlement. Unfortunately, little is known about its use as a 
management tool. Research is needed to determine the effects 
of different seasons of burning on sagebrush and on other 
associated species. 

Effects of season of grazing on the U.S. Sheep Experiment Station, 
Dubois, Ida. Poor condition on the left was caused by more than 40 years 
of heavy spring grazing. The range on the right is in good to excellent 
condition with an abundance of grasses and forbs as a result of heavy 
fall-only grazing during the same period. 
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After World War II herbicides became the standard tool for 
sagebrush control. The most effective is still 2,4 -D, which is 
relatively nonpersistent and environmentally acceptable. In spite 
of this, little spraying is currently being done on federal 
rangelands. Important factors in determining the success of a 
spraying operation are: form of the chemical; season of spraying; 
time of day; method of application; and rate of spraying. The 
effects of the herbicide on associated species should be carefully 
considered, especially on sheep or big game ranges where forbs 
are important. Careful timing of herbicide application can 
minimize the effect on desirable forbs. 

Mechanical eradication methods, including railing, chaining, 
rotobeating, discing, and plowing, have been widely used for 
removing sagebrush. Time of the control operations is important. 
If mechanical methods are used after the seed has been set in 
the fall, it may insure a good crop of sagebrush seedlings the next 
year. On good sites with deep nonrocky soils, mechanical 
eradication, seedbed preparation, and drilling may be the best 
way to proceed. 

Biological control of sagebrush occurs naturally in some 
instances but has not been used as a management tool. Voles 
(Microtus spp.) sometimes girdle and kill sagebrush during 
peaks in their population cycle. The Aroga moth (Aroga webster) 
has destroyed fairly large stands in some areas. Whether these 
or other biological controls such as other insects and diseases 
can be used for reduction under controlled conditions is not 
known. 

Seeding after Control 

The decision to seed or not to seed after sagebrush reduction 
or control is a major one. If palatable grasses and other forage 
species are already abundant and are not damaged by the 
control method, seeding is probably not necessary unless the 
goal is spring forage growth earlier than that of the native plants. 
Seeding can increase forage production considerably. 

Cattle on a high-elevation big sagebrush site that has been plowed 
and seeded to crested wheatgrass and smooth brome. Total grass 
production was about 400-500 pounds per acre before seeding and 
1,200-1,500 pounds per acre after seeding. 

Considerations for seeding are as follows: 

Choice of species. Species chosen must fit the site, climate, 
and potential use. 

(a) Native versus introduced. This decision will depend on the 
availability of seed; ease of establishment; price; pro- 
duction potential; longevity, palatability, grazing resis- 
tance, and season of growth. 

(b) Single species or mixture. Monocultures of some wheat- 
grasses and other species have led to troubles with in- 
insects such as black grass bugs in some areas. How- 
ever, species mixtures can also cause problems because 
of differential palatability. This can lead to elimination of 
all but one or a few species after a few years, and the extra 
cost and the advantages of a mixture are lost. Other things 
to consider are whether there should be shrubs in the mix- 
ture for livestock, wildlife, or aesthetics. Sagebrush some- 
times is planted but it can cause problems later. Even on 
wildlife ranges, shrubs other than sagebrush may be more 
desirable to plant because of the potential for sagebrush to 
dominate the site and to cause digestive problems for 
ruminants. Forbs, espcially legumes, may be included in 
the mixture for variety in species composition and in nitro- 
gen fixation. 

Methods of seeding. Seeds must be covered in order to get a 
good stand of seeded grass. Broadcasting in ashes or ahead 
of railing or chaining operation covers the seed and can be 

successful. However, it is generally best to prepare a seedbed 
and drill the seed rather than broadcast. 
Other factors. Time of seeding, rate, depth, and row spacing 
will depend upon the species being planted and the area. 
Control of pests. Rabbits, pocket gophers, prairie dogs, 
insects, and other pests can destroy a seeding and sometimes 
must be controlled. 
Follow-up control. It is sometimes necessary to reduce other 
undesirable plants or to prevent sagebrush from becoming too 
thick again. The methods used for follow-up control might 
be different than those used initially. For example, if a piece of 

land is plowed and seeded and sagebrush comes back, a light 
fire can rid the area of the small plants. 
Fertilizer. Fertilizer can increase production but the economics 
must be carefully considered. One aspect of fertilizer that 
needs further investigation is its value in delaying sagebrush 
reinvasion. 

Size of seeded area. The area seeded must be manageable 
unit but excessively large seeded areas can be detrimental to 
wildlife and other values. Juxtaposition of cleared and undis- 
turbed areas can be advantageous to wildlife. 
Grazing management. Nonuse immediately following control 
and seeding is essential to allow the seeded stand to become 
established. Proper management is then essential to prevent 
or at least slow down reinvasion of sagebrush. However, a 

grazing management system that works quite well before 

sagebrush seedlings become reestablished might not be the 
best system to use after they are established. With cattle, any 
rest rotation or similar system that puts heavy pressure on 

herbaceous plants, even 1 year out of 3 or 4, will tend to favor 
the sagebrush because cattle eat very little of it. A combina- 
tion of cattle and sheep or occasional heavy grazing by sheep 
in the fall or winter can be used to keep density and vigor 
low. 

Watershed Considerations 

Because much of the sagebrush ecosystem occurs in a fairly 
low rainfall zone, the effect of management strategies on run-off 
and erosion usually are considered but the effects on water yield 
often are ignored. Snow is a major supplier of moisture in the 

U.S. Forest Service photo 
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sagebrush type and treatment may affect snow accumulation, 
distribution and melt. The amount and timing of snowfall, the 
wind direction and speed in winter, and the drifting potential for 
increased water if patterns of sagebrush are left must be 
considered. In some locations, large areas with no shrubs may 
be scoured clean of snow and actually reduce the water on site 
for plant growth. 

Economic Implications 
For any sagebrush control management strategy, the major 

Legislative Log 

economic implications are the length of control, and the value of 
the increased food production versus the cost. The amount of 
increased forage depends on the site, precipitation, and other 
factors. Up to ten-fold increases in grass production have been 
reported on plowed and seeded sagebrush land. Alternative 
methods such as grazing management must be examined 
against expensive mechanical or chemical treatments. Any 
available cost sharing practices should be taken into account by 
the landowner before deciding on any particular management 
strategy. 

The first session of the 96th U.S. Congress, reconvened Labor 
Day week after an August recess. They are reported to have 
plenty of hard work ahead for the fall months. The major 
problems as of September 14, include hospital costs, synfuels 
windfall profits, Panama, SALT, Alaska Lands, the defense 
budget and issues such as draft registration and new weapons 
systems, policy on federal funds for abortion, and the energy 

Proposed Bill Description of Bill 

H.R. 2551 Bill would protect farmland from development. 
Jeffords (Vermont) 

5-1 680 
Senator Hatch 
cosponsored 
Senators Gold- 
water, Ariz., 
Cannon Nev., 

The four titles in the proposed bill would (1) Declare 
federal policy, in cooperation with the states and 
local jurisdtions to promote farmland retention. (2) 
Authorize .i study committee for 3 years to study 
factors on continued availability and quality of 
farmland. (3) Establish a cost sharing approach 
(4) Establish funding authorizations. 

Described as Alaska Lands Bill. 
This bill as amended provides protection for over 
120 million acres of some of the most valuable 
wildlife habitat and spectacular scenic areas in the 
state, while allowing for considerable commodity 
development. 

Cited as Western Lands Distribution Act of 1979. A 
bill to provide for the cession and conveyance of 
federally owned, unreserved unappropriated lands 
and to establish policy, methods, procedures, 
schedules, and criteria for such transfers. In 

introductory remarks, Senator Hatch said the bill is 

Status as of September14, 1979 

The House held a lengthy hearing on May 17 by the 
Agriculture Sub-committee on Family Farms Rural 
Development and Special Studies. 
The Senate Sub-committee on Environment, Soil 
Conservation, and Forestry of the Committee on 
Agriculture, Nutrition, and Forestry held a hearing on 
July 10. Wide support was received. 
The major difference in H.R. 2551 and S795 is in 
more limited financial assistance to states and local 
governments under S795. Field hearings are 
planned. Several national farm and conservation 
organizations appeared in support of the bills both 
on the House and Senate side. The National 
Cattlemen's association opposes both bills. The 
administration at the July 10 hearing urged the 
committee to defer legislation until a lands study is 
completed. 

The House passed this complex bill on May 16 by a 
vote of 360 to 65. In a joint letter on July25 Chairman 
Henry Jackson, of the Energy and Natural Re- 
sources Committee and Minority leader of the 
committee Senator Mark Hatfield (Oregon) informed 
Senators that the committee's consideration of 
Alaska lands legislation would be delayed until after 
the August recess. Considering the busy schedules 
of the Senate Energy and Natural Resources 
Committee and the full Senate, consideration of the 
Alaska lands legislation on the Senate floor by the 
end of this session is uncertain. 

Bill was introduced on August 3 and referred to the 
Senate Committee on Energy and Natural Re- 
sources. Formal hearings have not been announced 
as of this date. 

issue. Many observers believe that many issues will not be fully 
considered due to lack of time. There are approximately 50 
working days left from September convenement to an October 
adjournment. 

Some of the more important natural resource bills and issues 
follow. 

S795 Senator 
Magnuson (Wash- 
ington) 

Udall-Anderson 
substitute for 
HR-39 
S-9 Senators 
Jackson (Washing- 
ton and Durkin, 
(New Hampshire) 
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Stevens Alaska, 
Helms N.C. 
Garn, Utah, 
Zorinsky, Neb. 
De Concini, Ariz. 
Jepson, Iowa. 

issue uniform regulations. 

Great Plains Conservation Program 
On September 11 Congressman Ed Jones (D.-Tenn.), 

Chairman of the House Agriculture Subcommittee on Conserva- 
tion and Credit, held a hearing on (1) need to extend the Great 
Plains Conservation Program (GPCP); (2) review of the 

Agriculture Conservation Program (ACP); and (3) review of 
possible new incentives for soil and water conservation. 

There was support for extending the GPCP, increasing the 
limits on cost sharing, and expanding the program to other states 
when drought or other natural phenomena warranted. 

Jack Artz, SAM Director, testified for SRM, in favor of the 

programs. 

Environmental Message 
On August 2 President Carter submitted his second environ- 

mental message to congress. In this 24 page message he 
announced a series of new initiatives in land an resource 

management, agricultural conservtion, urban quality, and 

improving the global environment. 
Of special interest to our readers was a directive to the 

Secretary of Interior to establish a new 'program development 
process" for managing the public lands administered by the 
Bureau of Land Management. This calls for long-range goals, 
development of alternative investment strategies to meet the 

goals, and public participation in the process. 

H.R. 1825 passed House on July 9, 1979. S-490 has 
been reported out of committee and will be acted on 

later. It is anticipated that bill will be passed this 
session. 

Gasohol: 
The U.S. Department of Agriculture on August 27 issued a 6 

page briefing paper entitled "Will gasahol help power America?' 
This background paper stresses that there are two basic types 

of alcohol fuels there are two basic types of alcohol fuels, one is 

ethanol, made from agricultural crops on residues. The other is 

methanol, made from coal, wood, or any organic material. 
Scientists believe research and technology can boost total use of 

alcohol if plants are developed for more production and other 

steps taken. 
There are many ramifications, including what the use of large 

volumes of grain would do to food prices. 
The paper concludes, 'Help produce more gasohol but don't 

put food supplies in peril". That's the basic aim of several steps 
already taken. 
Energy Program: 

The energy message by the President in July triggered many 
bills in Congress. It appears likely that some will be passed this 
session. 

This is a complex and controversial subject. 
The administration proposes a $142 billion program. It is 

proposed to be financed by taxes from windfall profits by the oil 

industry. 
There is so much opposition to aspects of this proposal, that it 

is difficult to forecast the outcome. It is likely that certain features 
will be adopted after considerable compromise. 

President 's 
Notes 

The August1977 Rangeman's Journal included statements by 
candidates for Society offices. The following is a part of my 
statement as a nominee for President-Elect. 

"If the Society is to grow and improve its leadership role, we 
must (1) direct rangeland issues in the future—not just respond; 
(2) influence public policy and private practices through more 

aggressive Society action; (3) increase interaction and com- 
munication between members and non-members, land-user 

groups and professional organizations, and rangemen from the 
countries of the world; (4) develop better ways to increase 

acceptance and use of technology; (5) discuss and defend con- 

cepts that are technically sound; (6) bring diverse groups 

together for common understanding of resource management; 
(7) seek a balanced approach to multiple-use management; (8) 
reach out in a united effort to tell the story of good range 
management; (9) insist on high standards and closer coopera- 
tion in all phases of range work; and (10) exercise self-evaluation 
and flexibility to change the Society, when necessary, to better 
serve the members and public." 

There are several reasons to repeat these goals at this 
time. First, most Sections will meet during the next two months. 

They will have an opportunity to evaluate their performance in 

accomplishing each of the goals through Section activities. The 

new Section officers may then direct some of their program of 
work to those items that need increased attention. 

The second reason for repeating my statement is to provide 

you a basis to evaluate current Society activities and recommend 

projects that will improve SAM's leadership role. As many of you 
know, your Board, Committees and Executive Secretary have 
devoted much of their effort to improving our identity and 

communication in the legislative and policy area and with other 

resource and user organizations. We have at the same time tried 

to maintain or increase our professional activities, publications 
and membership services. I would like to know how you feel we 

are doing and have your suggestions for improvement. 

HR. 1825 and 
S-490. 

an expression of growing concern about public land 

management. 

Basically, bills supplement the "1906 Antiquities 
Act" Bills define archeological resources. Permits 
are required from applicable federal land manager. 
Secretaries of Interior, Agriculture, and Defense to 

211 
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The last reason for using this list is to test the membership to 
see if your goals for the Society are the same as mine. From the 
communication I receive, it appears some members feel the 
Society may be assuming an overly aggressive role and seeking 
too much influence. They think SAM can remain more 
professional if we maintain a low profile and review and respond 
to range issues and activities, rather than provide leadership and 

help guide the development of range programs. What are your 
thoughts on the proper level of Society influence in the future? 

A second meeting of the multiassociation/society group, 
which initially organized in March of this year, met in Denver on 
September24 in conjunction with the Public Lands Council. This 
group is represented by the National Cattlemen's Association, 
National Wool Grower's Association, National Association of 
Conservation Districts, Public Lands Council, Western Univer- 
sities Public Rangelands Coordinating Committee and SAM. 
The group agreed to add desertification to the list of ten priority 
items for the group to address during the coming year. This 
replaces reorganization of the U.S. Departments of Agriculture 
and Interior, which was identified as a major issue at the March 
meeting. The organizations agreed to continue to coordinate 
efforts to address topics of mutual concern. 

Plans for the 1980 Annual Meeting in San Diego are 
progressing very well. The Program Committee has worked to 
establish a more relaxed atmosphere for this meeting. This will 
provide more opportunity for informal interchange between 
members. They have also structured the program to allow more 
audience participation. The technical sessions will include a 
five minute period after each paper for questions and comments. 
There will be four Town Hall meetings designed to maximize the 
exchange of information and ideas between session chairman 
and speaker, a resource panel and the audience. The Town Hall 
meetings are an effort to improve communications on Society 
and technical topics. 

The Advisory Council is developing workshops for Section 
Officers and Newsletter Editors to be held during the Annual 
Meeting. The objective is to exchange successful ideas about 
organization, operating procedures, and programs. Hopefully 
every Section will make it possible for their officers and 
newsletter editor to attend. 

The Local Arrangements Committee is working to assure 
the meeting is a lasting San Diego experience. They are making 
a special effort to arrange tours and social events to take full 
advantage of the unique beauty and climate of San Diego. In 
other words, a trip to the Annual Meeting would make an 
excellent Christmas gift for spouse or friend. 

The NOVA series which was shown October 2 on public 
educational television included some material from the first two 
SAM-Old West Regional Commission films. The subject of the 
program was the potential health hazards of herbicides and 
pesticides. The Board of Director's reviewed NOVA's request to 
use footage from these films during our Summer Meeting. Our 
response was that we would not grant permission unless we 
reviewed and approved the script for that part of the program 
using the film. Since we were not given this opportunity, the use 
of the film was without Society approval. There was no effort 
link the Society to the film or program subject, so at this time it 
appears no benefit or damage to SAM resulted. 

Again, I would like to thank some of our members for their 
work for the Society and profession: 

George Knoll for working with the Bureau of Indian Affairs to 
secure one thousand dollars to help support the work of the 
Range Inventory Standardization Committee. 

Clare Hendee and David Tidwell for assisting in the initial 
steps to establish a coalition of natural resource organizations to 
increase emphasis on rangeland and related resources. 

Jack Artz for representing SAM and delivering the Society 
statement at the Great Plains Conservation Program Congres- 
sional hearings; and, to Gary Westmoreland for providing the 
leadership in preparing that statement. 

Bill Anderson, Bob Baum, and Don Gipe for serving as a 
subcommittee of Producer Affairs to assist the National 
Association of Conservation Districts to expand the acceptance 
and use of Coordinated Resource Planning and Management. 

Barry Flamm for reviewing SRM's current procedures for 
developing and presenting legislative and policy statement; and, 
for recommending a more formalized approach. 

Bill Laycock and the Certification Panel for developing an 
information folder explaining the benefits of hiring Certified 
Range Consultants. 

Jim Klemmedson and John Ehrenreich for organizing the 
Range Ecology Working Group program for the Society of 
American Forester's Annual Meeting in Boston. Also to Jeanne 
Edwards, as well as Tom Nelson, Ron Michieli, Frank Gregg, 
Maitland Sharpe and Leonard Wilson, for participating on that 
program with me. 

Wayne Cook for chairing an ad hoc committee to recommend 
SRM actions to help the U.S. Departments of Agriculture and 
Interior implement the goals, objectives and policies outlined 
during the January 1979 Tucson Aangeland Symposium. 

Bill Krueger, Jim Klemmedson and the Research Com- 
mittee for preparing a statement describing the need for new 
legislation for range research—Daniel L. Merkel, President, 
SRM 

Notes from 

Denver 

Thanks to You 
I am still on "cloud nine", having been chosen to serve my 

professional Society as the Executive Secretary. Mere words are 
inadequate to express my sincere gratitude for the opportunity to 
serve my profession in this position. It is a very great honor, 
indeed, which few people experience, to be able to serve as the 
Executive Secretary of this remarkable organization. Very few 
individuals have the privilege to serve in the Section organiza- 
tions, on the Board of Directors of SAM, as President of the 
Society, and now as Executive Secretary. The profession of 
range management has been good to me and my professional 
Society has provided the ultimate career opportunity to serve the 
profession of range management in a challenging new responsi- 
bility as Executive Secretary. I pledge to you, the officers and 
members of SAM, my complete dedication to the goals and 
programs of the Society for Range Management and to provide 
the best possible service and efficiency in administration of the 
affairs of the Society. 
Thanks to Them 

Even though I have been closely associated with SAM for 
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many years, the few short weeks I have occupied this position 
has helped me realize more clearly the wide variety of significant 
and noteworthy activities in which the Society is involved. But 
even more notable is the distinctive and extraordinary zeal, 
enthusiasm, determination, and dedication of our members and 
officers to the day-to-day affairs of the Society. The efforts by our 

Chapters and Sections in their many activities, our committees 
and chairpersons, our officers and members truly deserve our 
commendation and continued support. 

Early Returns Help 
My brief tenure in this new position has not only affirmed my 

faith in the strength of our Society but also has made me aware of 
some areas requiring renewed efforts. One of these of primary 
importance is membership. The staff has just completed mailing 
1980 dues notices and ballots to almost 5,500 members. 

Historically, the return on ballots is poor and remittance of dues is 

slow. I strongly urge members to exercise their voting rights and 
remit dues payments promptly. The selection of leadership for 
the Society and provision of a solid financial basis for Society 
functions requires your prompt response—it's in your hands. 

Chairpersons of Section membership committees have a 

heavy responsibility but all of us can help. We will probably never 
have a more opportune time to enlist new members because of 
the present interest in and emphasis on rangelands by the 

general public expressing their concern through Congressional 
actions. We need to place more emphasis on Life Membership 
and the new Family membership categories. We need to double 
our efforts on retaining members and exert much more energy in 

reinstating drop-outs. An equally or even more serious concern 
to me is the high, disproportionate loss of student members after 

graduation. These are the professional leaders of the future and 

they must be persuaded to remain active in their professional 
society. 

Can We Open Channels? 
Another area of concern to me is communications throughout 

the Society, but principally from the individual members through 
Section and Chapter officers and committees to the officers and 
committees of the international Society. My impression is that 
most members are not aware of the functions or the tremendous 
volume of work handled by the Denver office, actions and 

decisions by the Board of Directors, or the variety of activities in 

which Society Committees are engaged. How can we better 

open the channels of communication so that each member feels 
informed and personally involved? Again, Section and chapter 
officers must assume greater responsibility in providing informa- 
tion to the general membership of the "grass roots." 

Annual fall and winter meetings of the Sections have been 
scheduled and I have been invited to participate in several 
Section meetings. 

Motion Pictures Invited 
The International Communication Agency was granted per- 

mission to enter two motion pictures Rangelands—The Silent 
Resource and Rangelands—An American Heritage in the Ninth 
International Festival on Agricultural and Rural Themes to be 
held at Santarem, Portugal, from November 5—11, 1979. 

Possible New Section 
The Society soon may have a brand new Section—the Florida 

Section. All requirements of the By-Laws to establish a new 
Florida Section have been or soon will be fulfilled and the 

proposal will be submitted to the Board of Directors for decision. 

Keeping the Root On 

Considerable effort has been devoted recently to building 
maintenance, insurance, and energy conservation. Several 

companies have submitted bids on repairing the roof, building 
insurance and liability, and installation of storm windows and 

insulation for improved energy conservation. 

Washington Meetings 
President Dan Merkel, Jim Klemmedson, and I will be in 

Washington D.C. October 9-12 and we have three full days of 
meetings with Congressional staff, Representatives and Sena- 
tors, agency personnel, and conservation and rangeland user 

groups. Jim is chairperson, Research Affairs Committee, and 
one of our topics for discussion is promotion of rangeland 
research. 

The Bureau of Indian Affairs provided SRM with $1,000.00 to 

support activities of the Range Inventory Standardization 
Committee (RISC), which Jim also chairs. 

San Diego Gets Ready 
The annual meeting in San Diego appears to be developing as 

one of the most exciting and informative meetings in a long series 
of excellent meetings. The Annual Meeting Committee and 
California Section members have done an outstanding job in 

preparing for this important event. I hope to see you in San 

Diego! 

Office Staff Change 

Dorothy Rasmussen, four-year employee in the Membership 
Services Department, recently resigned. However, we were 
fortunate in hiring Gloria Johnson to share the workload in that 

Department. Four of us in this office now are relatively new, and 

although we may be unfamiliar and initually slow to respond to 

your inquiries, we are committed to provide efficient, timely, and 

responsive service and it will improve, hopefully, with time. 

New Publication 
A new publication Special Management Needs of Alpine 

Ecosystems", approximately 100 pages, will be available in early 
November. Watch Ran gelands for the announcement. 

I have received dozens of telephone and written messages 
from SRM membership and nonmembers extending congratula- 
tions and support in my new position. It is rewarding and 

reassuring to know that I can call on 5,500 members for advice 
and consultation. What a great team" we have and a great 
future lies ahead!—Floyd Kinsinger, Executive Secretary, SAM 

Speak Out Space 
Dear Editor: 

I read with interest E. Bruce Godfrey's article, "Livestock 
Grazing on Federal Rangeland—Going, Going, Gone?" Range- 
lands 1 (3):92-3, concerning the recent decline in livestock use of 
public lands. Dr. Godfrey provided pertinent administrative 
reasons for the recent continued decline in livestock numbers on 

public lands. They dealt mainly with current philosophical 
attitudes and institutional changes in grazing policy. What he 

omitted, however, were the technical, legal, and historical 

aspects that bear on the present-day reduction problem. 
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At the risk of being labeled a bureaucratic advocate, I would 
add three more items to Dr. Godfrey's list of major reasons. First, 
on forest-, woodland-, and shrub-grass rangelands, trees, 
'brush", and similar nonforage overstory plants continue to 
encroach at an alarming rate regardless of management efforts. 
This feature even accounts for a sizeable AUM loss on private 
rangelands. Secondly, regulatory edict in the form of local, state 
and federal laws, such as Nonpoint Source Pollution standards, 
etc., will further contribute to reductions in livestock use of public 
(and private) rangelands. Lastly, with land-use development and 

improved technology, grazing—traditionally the most extensive 
use of land—will invariably give way to more intensive forms of 

agriculture and population pressures. Again, public lands have 
no monopoly on this form of AUM loss. 

What I am leading to is that we as decision makers should be 
aware of the reasons and consequences of cutbacks on all 
lands—both public and private. If we are to continue producing 
food and fiber at reasonable prices, we must make sound, 
cost-effective land management decisions with all the facts at 
hand. 

In summary, these additional reasons only further support the 
concern raised by Dr. Godfrey—that livestock grazing on public 
rangelands is in fact going, and it will probably continue to go! 
Perhaps the sooner we as range managers accept this reality, 
the quicker we will develop management strategies to stabilize 
range production and dependent economies. 

Editor: 

Jon Skovlin 
La Grande, Oregon 

I have never written to any magazine, newspaper, etc. before. 
But after reading the June 1979 Rangelands I felt that two 
authors in particular should be complimented on a job well done. 

E. Bruce Godfrey in "Livestock Grazing on Federal Range- 
lands—Going, Going, Gone?" hit the nail on the head. And the 
article by J.W. Swan, "Some Grassroots Talk From a Rancher," 
also summed up many of my own thoughts. 

We need more down-to-earth people like these two. Thank you 
for these informative and enjoyable articles. 

I also want to tell you I enjoy Ran gelands. Keep up the good 
work! 

Steve Deeter 
Utah 

Two articles in Rangelands, June issue 'The Environmenta- 
list," and "Let's Take a Long Look," really struck me by their 
contrast, 

The first article by the director of EPA talked about the "new 
environmentalist" who is in tune with mother nature. He cited 
statistics showing people favored clean air and water without 
mentioning the obvious question, What are you willing to pay for 
this in goods, services, and money? In general it was a 
motherhood and apple pie article, 

The second article by a sheepman in Idaho really brought out 
the most important point usually ignored by everyone—resource 
management involves people management. Administrators, 
environmentalists, and managers all too often concentrate on 
managing a resource and ignore people management. 

What does resource management have to do with people 
management? Everything! Everything costs one way or another; 
there is no free ride. The question is, What is the public willing to 
pay for clean air, clean water, good rangeland management, 
wilderness, and ad infinitum? 

Each individual is dependent on thousands of other individuals 

for the necessities and luxuries he holds dear. If John 0 in Boston 
votes to eliminate grazing on public land, is he willing to eat less 
beef and pay more for it. If John 0 in Boston votes to ban strip 
mining, is he willing to use less electricity, gasoline, and oil and 

pay more for it? What's gas got to do with strip mining? Well, if 
utilities must burn oil instead of coal, there's less gas for his car. 

It's time people like Mr. Douglas Costle started asking the 

Position Announcement 

POSITION: Fulltime faculty member, Depart- 
ment of Botany and Range 
Science, Brigham Young University 

CLOSING DATE: March 1,1979 

Range Management faculty posi- 
tion in a Botany and Range Sci- 
ence Department with 18 faculty 
members. The well-balanced 
Range program is a liffle more than 
a decade old. The person who fills 
the vacant position will be expect- 
ed to teach in the Range Science 
program, but will on occasion also 
assist in teaching other non-range 
courses in the department. Ex- 

amples of non-range courses 
which may be taught are general 
biology, ecology and conserva- 
tion. In addition to teaching duties, 
the individual will be expected to 
carry out an active research pro- 
gram. Teaching load depends to 
an extent, upon the nature and 
quality of research. 

QUALIFICATIONS: Minimum of Ph.D. degree in Range 
Science or Range Management. 
Post Ph.D. experience is preferred. 

SALARY AND RANK: Commensurate with experience. 

W.M. Hess, Chairman Search 
Committee 

Department of Botany and Range 
Science 

245 WIDB, Brigham Young Uni- 
versity 

Provo, Utah 84ó02 
(801) 374-1211 Ext. 2451 

Brigham Young University hires 
qualified handicapped persons 
and does not discriminate on the 
basis of race, color, national origin, 
sex, or age. 

DESCRIPTION: 

CONTRACT: 
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public what they are willing to pay, in terms of changed life style, 
jobs, and money, not just, What would you like? 

Mr. Wayne Kessler 
SRM President (1964) 
Phoenix, Arizona 

In Appreciation 

Bob Elderkin 
Grand Junction, Colorado 

We have just received your latest shipment of back issues of 
Ran geman's Journal and Journal of Range Management. We 
are very grateful for your gift of these periodicals over the years. 

They are a welcome addition to our library. 
We appreciate your interest and thoughtfulness. 

Excerpts: 

Sincerely 
Shirley Parks 

Davis Conservation Library 
Conservation Districts Foundation 
League City, Texas 

Ran gelands is looking good. 
Wayne Weaver 
Missouri 

Ran gelands is getting better all the time. 

E.William Anderson 
Oregon 

I consider Rangelands to be one of our Society's most important 
contributions to effective range management. 

Mike Stroud 
California 

You continue to do a wonderful job with Ran gelands publi- 
cation. I really like it the way it is now. Always good articles to 
read, and very informative too. Keep up the good work. 

Hershel Bell 
Texas 

I am a new member of the Society for Range Management. I 

have been looking at some aspects of ranching with my studies 

as a social anthropologist in rural Nevada and find that with the 

current issues of Ran gelands I am rapidly learning more of range 

management—my goal in joining SAM. 
Ruth Houghton 
Nevada 

Members round about 
Stephan L. Hatch has joined the range 

science faculty at Texas A&M University as 
assistant professor and curator of the 
Tracy Herbarium. He has degrees from 
Utah State University and Texas A&M. 
Stephan is active in SRM affairs and has 
coached 1st place Range Plant Identifica- 
tion Teams at Texas A&M (1975) and at 
New Mexico State University (1978). 

Roger 0. Landers Jr. has been ap- 
pointed area range specialist for the Texas 

Agricultural Extension Service. He will be 

responsible for educational programs in 

range management in the 17 counties of 
Extension District 7 (West Central Texas). 
Landers holds two degrees in range 
management from Texas A&M, and a 
doctoral degree in botany from the Univer- 

sity of California. Since 1962, he has been 
a professor in teaching and research at 
Iowa State University. 

M. Rupert Cutler, who has been assis- 
tant secretary for conservation, research, 
and education (USDA), was named assis- 
tant secretary for natural resources and 
environment. In making the above appoint- 
ment, Secretary of Agriculture Bob 

Bergland also announced the establish- 
ment of a new agency, the Office of 

Environmental Quality, and named Barry 
Flamm as director. Flamm has served as 
the coordinator of environmental quality 
since December 1977. 

Book on Careers 
Careers in Conservation, a book spon- 

sored by the Natural Resources Council of 
America, edited for the Council by Henry 
Clepper, has been published. A prior 
edition, subtitled Opportunities in Natural 
Resource Management, was published in 
1963. This second (1979) edition has been 
completely rewritten and updated. Cloth- 
bound and illustrated, it contains 180 
pages and is priced at $1 1 .95. It can be 
ordered from John Wiley and Sons, 605 
Third Avenue, New York, NY 10016. 

Jobs available to college graduates and 
how to obtain them are described in the 
book by specialists in biology, fisheries, 
forestry, land use, range management, 
park and recreation management, soil 
conservation, watershed management, 
and wildlife management. 

Wildlife Damage 
Workshop 

Great Plains Agricultural Council will 
hold a Wildlife Damage Control Workshop 
at Kansas State University, Manhattan, 
December 4 to 6. Paul Ohlenbusch is 
moderator for the December 4 session on 

rangeland management problems associ- 
ated with wildlife. 

Information is available from Mike 

Williamson, Conference Manager, Division 
of Continuing Education, Wareham Build- 

ing, Manhattan, KS 66502. 

Moving? 
Notifying the Denver office as soon as 

your new address is available will keep 
SPM publications coming to you with 
minimal delay and will prevent missing 
issues in your volume. 

HPtruax1 
L COMPANY, 

INCJ 
3717 Vera Cruz Ave. 

Minneapolis, MN 55422 
Phone 612 537-6639 

Native 
Grass Drill 

ACCURATELY PLANTS 
ALL TYPES OF SEED 

• Fluffly native grasses • Tiny legumes 
• Medium sized wheat grasses 

OPTIONS 
TO SERVE YOU 

• Three point hitch • Acre meter 
• Hydraulic lift • Three seed boxes 

r 

DESIGNERS AND MANUFACTURERS 

of th. truax NATIVE GRASS DRILL 
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33rd Annual Meeting 
of the 
Society for Range Management 
San Diego, California 
February 11-14, 1980 

Harbor excursion boats, like the one in the foreground, 
give visitors a close-up look at Navy ships and shore 
installations, the picturesque tuna fishing fleet, commercial 
freighters, aquatic wildlife from seagulls to sea lions, and 
many other features. Don't forget your camera. 

The waterfront area is where you visit Fisherman's Wharf 
and see interesting old boats and features, or charter a boat 
for deep-sea fishing, or join a group for whale watching out 
on the Pacific. The harbor and ocean are most entrancing; 
and there are many other fascinating attractions in the San 

Diego area. 

Many of San Diego's attractions center around this beautiful harbor. Headquarters for the 1980 Annual Meeting will be 
near Shelter Is land, from which this photo was taken. The scene shows the San Diego waterfront, downtown buildings, and 
mounta ins in the background. 
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One Hospitality Area for All 
1 I 

The California Section will set up the North Terrace—a very pleasant long room just off the main hotel lobby—for hosting 
all convention attendees. Their aim is to provide the best possible opportunity for students, other members, their spouses, 
and guests to mingle and become better acquainted. Join the group, help exchange some "Rangeland Lore." 

The large room will house the registration area, an information desk, and a desk for coordinating student activities. Space 
will be available for a refreshment stand with plenty of tables and chairs—a nice spot for visiting and resting. Commercial 
tours to any attraction can be arranged on an individual or group basis. 

Registration and hosting activities will start Sunday afternoon and continue during the week. The Hosts will do their best 
to help you enjoy the convention. If you wish, they will help you get around in the San Diego area—to the San Diego Zoo, 
Wild Animal Park, Sea World, Tijuana, harbor cruise, fishing, whale watching, or other attractions. Your visit in San Diego 
will be made both enjoyable and worthwhile. COME EARLY AND STAY LATE: You need that much time to take it all in. 

The Meeting Program 
Very briefly, the subject matter program will be: 

Monday Afternoon—The Opening Session will be built around 
"Rangelands of Latin America." 

Monday Evening—The Entertainment Feature will be an illus- 
trated presentation of "California Rangeland History." 

Tuesday Morning—The main Plenary Session stressing the confer- 
ence theme "People Impacts on Rangelands" will deal directly 
with rangeland policy making. The notable speakers will be 

actively engaged in this subject field at all levels of adminis- 
trative and political activity. Don't miss this look into the ways 
that population pressures influence rangeland management. 

Wednesday afternoon—This half-day session will key in on 
activitiesof the Society. Itwill startwith aTown Hall meetingon 
'Communications Within SRM." This is intended as a look into 
problems facing SRM, hoping that other looks can be taken in 
future annual meetings. The SRM Business Meeting and the 
Awards Ceremonies will complete the afternoon program. 
Concurrent Sessions will be conducted Tuesday afternoon, 

Wednesday morning, and all day Thursday. The sessions will be 

tightly packed with valuable information, but the program is 

designed to encourage more audience participation. Technical 
papers will be presented on a rigid time schedule that allows some 
discussion time after each paper. 

Three Town Ha!! Meetings, concurrent with technical sessions, 
will be an innovation for promoting direct interaction with the 
audience and full exchange of thoughts. Try to attend one or more 
of these meetings and see if they produce some of the fine 
exchange typical of meetings when the Society was starting and 

sessions were less tightly scheduled. 

Ladies' Activities 
Three activities for the ladies have been scheduled in a way that 

will have minimum conflicts with meetings of the entire 
convention membership. At all times the ladies will not lack for 
things to do. The following events have been planned: 
Ladies Luncheon and Trip to Old Town, Tuesday, February 12 

This will be the time to meet new friends and chat with old 
friends. Transportation will be furnished from the Sheraton Harbor 
Island Hotel to Tom Ham's Lighthouse at the west end of the 
island. Luncheon will be a Spanish/Mexican/American buffet with 
a good choice of dishes for everyone, in a beautiful setting with an 

enticing view of the Bay. Each lady will receive a gift to remind her 
of California. 

After lunch the buses will take you back past the hotel and on to 

an afternoon adventure in Old Town. You will have the chance to 
wander through early California buildings and enjoy exotic 
shopping. The Bazaar del Mundo concentrates many shops in a 
small area, or you can explore further among the many buildings 
and shops. The buses will return you to the hotel in plenty of time 
to rest before the evening's festivities. 

Ladies Breakfast and Visit in Coronado, February 13 

This is the rare opportunity to have a peek at a former era—a 
memorable experience. You will be taken by bus across the Bay to 
the famous and elegant Hotel de Coronado for a pleasant 
continental breakfast. Then you will be given a guided tour 
through the enchanting landmark. You will have ample time to 
wander over the grounds and to the beach on the Pacific. 

Return to Harbor Island will be by way of the Silver Strand next 
to the Pacific shore, around the south end of San Diego Bay almost 
to Mexico, back to San Diego waterfront, and on to Harbor Island 
before the afternoon meetings are underway. The day makes a 

nice little trip. 

Morning Scenic Tour and Luncheon, Thursday, February 14 

The morning of Valentine's Day (you can bring your boyfriend) 
will feature the marvelous landscape north of San Diego. You will 
go to Point Loma, Cabrillo National Monument, Mission Bay, and 
the beaches and spectacular cliffs along the Pacific up to La Jolla. 
This has to be one of the prize short tours in the United States. 

Your bus will take you to Balboa Park—a surprising large area of 
natural beauty now surrounded by the expanding city of San 

Diego. Luncheon will be a buffet at Cafe del Rey Moro in a 
building of Moorish architecture built for the Panama Pacific 
Exposition in 1915. 

After luncheon you will have three options for the afternoon: (1) 
A short visit to the world famous San Diego Zoo; (2) A visit to the 
museums near the luncheon site or a stroll through the beautiful 
grounds; or (3) Return directly to the Sheraton Harbor Island Hotel. 
Please indicate on the preregistration form if you have in mind 
buying a ticket to the zoo or visiting the museum area. Those 

staying in Balboa Park for the afternoon will be transported back to 
Harbor Island. 

Social Events for All 
The no-host Presidential Reception will be held Tuesday 

evening, and another no-host cocktail party will be ahead of the 
Banquet, Wednesday evening. Both of the cocktail hours will be 

staged in the North Terrace room. 
The Banquet in the Grand Ballroom will have an excellent menu 

featuring prime roast beef. It really does sound like a topnotch 
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dinner. 
South-of-the-Border music, a specialty in San Diego, will add to 

the enjoyment of each social event. Other fine entertainment is 

being planned. 

Student Activities 
Students have become part of all the convention activities. In 

addition to joint hospitality endeavors, students will join other 
members in presenting technical papers through alt of the 
concurrent sessions. The Student Conclave will not be held in 
1980, but the fine Youth Range Forum will go on as usual. 

Four sizeable rooms on the floor above SRM offices will be 

designated for use by students during most of the week. One room 
will be the center for student employment action. Another will 
serve for committee meetings. Two will be used as needed for 
student display contests or exhibits. The aim is to have good space 
at the headquarters hotel, away from distracting noise, and free 
from disturbances caused by changing uses of the rooms. Big 
rooms have been reserved for the Plant Identification Contest early 
Tuesday morning and the Youth Range Forum on Wednesday 
morning. The Student Party, which will be staged Tuesday night, 
promises to be some affair. The Student Committee for the 1980 
Annual Meeting has reserved a grand old ferry boat—the 
Berkeley—which once plied San Francisco Bay and is now 
moored at the San Diego waterfront. A fine orchestra will be 

engaged and a dinner will be arranged. More details of this great 
party will be coming along. 

Post-convention Field Tour 
This tour in the foothills and mountains of San Diego County 

will start first thing Friday morning, February 15, at the 
headquarters hotel and will return by late afternoon. Although the 
day will concentrate on land management and people impacts on 

it, you will have another fine SRM sightseeing tour. 
Leaving San Diego you will go through valleys and low hills 

once covered by beautiful grass and still producing livestock not 
too many years ago. Now you will see an ultimate human 
impact—subdivisions and their built-in environmental problems. 
In the higher hills and mountains you will see wildlands that now 
have critical values as watershed and recreational space while 
they are being used by wildlife and livestock. The problems of 
managing brushlands under changing ownership patterns and 
population pressures will be apparent. 

You will be in the Laguna-Morena Demonstration Area on the 
Cleveland National Forest to see how a number of resource 

managing agencies, research and extension groups, and private 
land owners have joined to develop management policies and 

practices suited to the area. Combinations of burning and other 
brush control practices will be described and their results 
demonstrated. You will enjoy seeing how cooperative effort is 

aimed at overcoming the complexities of present-day land 

management. 
You will get more details about this worthwhile field tour—but 

don't wait too long in signing up for it. 

Preregistration and Ticket Purchase 
Both preregistration and early purchase of tickets to special events certainly will help final planning of the meeting. The 

1980 Committee hopes to speed up the typical slow preregistration of SRM members by offering some incentives for quicker 
action. And perhaps the current fee schedule also will promote preregistration. 

Win an Incentive Prize 
Added incentives will be in the form of valuable prizes to SRM 

members who act soon. First, a prize winner will be selected at 

random from each 100 preregistrations (No.'s 1—100, 101 —200, 

etc.) combining both regular and student member registrants, if 
received before January 10, 1980. Each prize will be worth at least 

$25.00. Two more such prizes will be awarded to persons who are 

among the earliest preregistrants. And many more prizes having 
values from $5.00 to $1 5.00 will be awarded. Much greater odds 
for winning will go to the first half of the preregistrations received 

by Mr. Baker. In short, each SRM member has a chance to win a 

prize by preregistering—the chances are real good for those who 
act at an early date. How about well before Christmas? 

Winners will pick up their prizes in the preregistration kits in San 

Diego. 

Buy Your Tickets Early 
Ticket sales for certain events may necessarily be closed befor€ 

all convention attendees have arrived in San Diego. It will be 
advisable to order all desired tickets when preregistering, or for 
sure before February 10, 1980. For example, right now it appears 
that guaranteed numbers of meals must be firmed up on Monday, 
February 11 for the Ladies Luncheon, the Ladies Breakfast, and the 
Banquet. Few tickets will be available for any event after its 
number of attendees has been guaranteed. 

Sun Bathing in February? 

Yes, it's quite possible in San Diego—clear days can be 

gorgeous. But remember that February is a winter month, and is 

part of the California rainy season. 
San Diego has a semiarid climate with rather mild winters. You 

can expect some nice weather, but evenings usually are cool near 
the ocean. Bring warm jackets or sweaters, and coats for the 
possible rainy day. 
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Hotel Reservations 
Our convention hotels are on a man-made island in San Diego Bay connected to Harbor Drive near the San Diego 

International Airport. The attractive headquarters site is conveniently located for travel on all major airlines or by auto on all 
freeways entering the city. 

Harbor Island Hotels 
SRM has 600 rooms reserved for our convention in the three 

excellent hotels on Harbor Island. The largest block of rooms is in 
the Sheraton Harbor Island Hotel—our convention head- 
quarters—which will house nearly all of the events at the 1980 
Annual Meeting. Special student housing is in the nearby Sheraton 
Inn Airport, which has larger rooms, each with an excellent view 
of the Bay. The backup hotel—Travelodge Tower—is situated 
about three-quarters of a mile down the island from the 
headquarters hotel. Plans are underway for some kind of shuttle 
service between the hotels. 

You are strongly urged to make hotel reservations well before 
the holds on SRM reserved rooms expire on January 10, 1980. The 
demand for rooms always is heavy over all of the San Diego area. 

Why not include your room reservation form when you send your 
preregistration forms early to Karl Baker? Act quickly, try for a 
prize, and tie down a place to live in San Diego. 

Reservation Procedure 
Complete the reservation form and send it to Mr. Baker; don't 

forget to include advance payment for the first night's lodging, plus 
tax. Karl will make the reservation at your selected hotel if it has an 
available room—otherwise you will be booked into another 
Harbor Island hotel. If no rooms are available at the three hotels, 
you will be notified immediately. The hotels will send notifica- 
tions of confirmed reservations. 

All double rooms have two full-sized beds and will serve as 
twin-bedded rooms. 

SRM—SOC1ETY OF RANGE MANAGEMENT 
33rd ANNUAL MEETING 
San Diego, California, U.S.A. 

Student Option 
The large double rooms reserved for the special student rate 

have two beds for four persons. The rate is $50.00 per room/night 
or $12.50 per student/night (plus tax) with four students per room. 
These rooms also are available for Youth Forum attendees. 

Persons asking for the student rate should follow this special 
procedure: (1) Check the "Student Option" on the room 
reservation form; (2) One person will sign the reservation form for 
any one room; (3) Enclose a first night deposit ($50.00 plus tax) 
with the check made payable to the Sheraton Harbor Island Hotel; 
and (4) Enclose a list for Mr. Baker giving the names of the persons 
who will occupy the room. For Youth Forum attendees the 
signature of a chaperon is preferred as the person who is making 
the reservation. 

Student clubs at the various schools are expected to designate 
the four occupants of each room that is being reserved. Some 

cooperation between schools will be needed to make the numbers 
come out even—four per room. After actual occupants of the 
rooms have been determined, the deposits will be properly 
credited to the hotel bills of persons who submitted the deposits. 

Vegetative Rehabilitation and Equipment Workshop (VREW) 

This longtime adjunct to Annual Meetings has changed its name 
a few times and now is known as VREW. It will meet as usual all 
day Sunday and on Monday morning, February 10-11, 1980. The 
presentations on range improvement techniques and equipment 
technology can help solve your own management problems or aid 
in your research projects. Come early to San Diego and keep 
abreast of new developments. - — 

con;; 
— — — — — 

Karl Baker 
6143 Pembroke Drive 

For the reduced registration rate, please send this form—to be received not later than January 10, 1980—to San DiegoCA92l 15 
U.S.A. 

(Please print legibly) 

NAME —- -—---- - ----- ----— - -- 

ADDRESS _____ - 

Name of spouse (if attending) 

Name(s) of guest(s) 

PLEASE COMPLETE THE REVERSE SIDE AND ENCLOSE CHECK OR MONEY ORDER IN THE PROPER AMOUNT PAYABLE TO SRM ANNUAL 
MEETING. (Canadian dollars and Mexican pesos acceptable at offical rate of exchange.) 
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SRM Business Activities will get underway Sunday morning, February 10, 1980. The Board of Directors and the Advisory 
Council will start their meetings at this time and continue through Monday morning, and will resume as needed on 
Wednesday morning and all of the day on Thursday. Most of the SRM Committee meetings will be held Sunday afternoon 
and Monday morning. The schedule of Student Committee Meetings will be published in later notices. Workshops for 
Section Officers and/or Newsletter Editors, and for RISC, will soon be firmly scheduled. 

The SRM Press Room and Student Employment Office will be opened early Monday morning and will continue 
operations as needed through the week. The Speaker Preparation Room for reviewing audio-visual presentations will be 
open during the same hours. 

— — — a a 
Room Reservation Form MailTo: KarlBaker 

6143 Pembroke Dr. 
society for Range Management 33rd Annual Meeting—February 11-14, 1980 San Diego, ca. 92115 

Please reserve a hotel on Harbor Island at the following rate (pIus 8% City Tax): 
1-Bdrm. 2-bdrm. StudentOption 

Single Double Suite Suite (4perroom) 
SheratonHarborlslandHotel El $ 45.00 [ $ 55.00 El $ 110.00 fl $ 155.00 
Travellodge Tower El $ 44.00 2 $ su.oo 

Sheraton Inn Airport (see text for special registration instructions) U $ 50.00 

Approximately mile from headquarters hotel. 

NAME (print legibly): - _____________________ 

MAILING ADDRESS: - 

CITY, STATE, ZIP: ________ - 

Only one person will make the room reservation. 

Include name(s) of others to occupy the room tStudents do not complete) 

NAMES: _____________________ 

Advance first night deposit is required. Make check payable to either the Sheraton Harbor Island Hotel or to Trave)odge Tower at the rate selected (plus tax) and include with this form. Mr. Baker will forward it to the hotel. 

Arrival: Date Hour Departure: Date ___________ Hour 

Receipt Memo 
Preregistration Form Society for Range Management 

33rd Annual Meeting, Feb. 11-14, 1980 

Preregistration Preregistration Please fill in your name and amount enclosed. 
Received prior to Received after Total Pick up at registration desk. 
January 10, 1980 January10, 1980 No. Cost 

NAME __________ 
Member(except5tudents) $30.00 $42.00 _____ $ . 

PREREGI5TRATION 
StudentMember $15.00 $21.00 $ . Member $ 
Spouse $10.00 $14.00 $ . StudentMember $ 

—— 

Guest $ 7.50 $10.00 _____ $ . 
Spouse $ 

TICKETS TO SPECIAL EVENTS: 
Guest $ 

Tues. Ladies Luncheon/Old Town @ $ 9.00 ______ $ —. TICKETS: 
StudentNight-timeParty@ $10.00 $ — .- .. Lunch/OldTown $ _________ 
Wedn. Ladies Breakfast/Coronado @ $ 7.50 $ . Student Party $ 

EveningBanquet $19.00 _____ $ Bkfst/Coronado $ 
Thurs.ScenicTour/Luncheon @ $12.00 

Banquet $ — 
*Check if interest in U Zoo or U Museums. Scenic Tour/Lunch $ 

Fri.Post-ConferenceTour@ $12.00 ________ $ . FieldTour $ — 
Totalamountenclosed $ . - AmountEnclosed: $ 

SRM REGISTRATION COMMITTEE 
BY 



SUMMER 
TOUR 

Summer tour stop for inspection of a wheatgrass seeding at Stouffer's 
Wooley Valley Mine where physiological and watershed studies are 
being conducted. 

Frank Beitia, general chairman of the SAM Summer tour stop at the Monsanto Company's Ballard Mine. Bland 
Summer Tour near Soda Springs, Idaho. Richardson is explaining site preparation research that is being 

conducted on plots in the foreground. 
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