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must-read." Nevada Appeal 

To place your order, send a check or money order for $24.95 (plus $4.00 UPS or $2.00 book rate) to the University of 
Nevada Oral History Prograni/324, Reno, NV 89557. For more information, or to pay by credit card, call 800/227-4551. 
Visa, MasterCard and 1)iscovcr honored. 



Published bimonthly—February, April, June, 
August, October, December 
Copyright 1992 by the Society for Range Manage- 
ment 

Managing Editor 
BUD RUMBURG 

1839 York Street 
Denver, Colorado 80206 
(303)355-7070 

Technical Editor 
GARY FRASIER 

1300 Wheatridge Ct. 
Loveland, Colorado 80537 
(303)498-4232 

Production Editor 
PAT SMITH 

1839 York Street 
Denver, Colorado 80206 
(303)355-7070 

Editorial Board 
1990-92 
NICK E. GARZA, Sonora, Texas 
JAN W. PRATT, Shelby, Montana 
GEORGE B. RUYLE, Tucson, Arizona 
MARILYN SAMUEL, Lehigh Acres, Florida 

1991-93 
LARRY R. MILLER, Edgewood, New Mexico 
JENNIFER PLUHAR, Canyon, Texas 
HEATHER SMITH-THOMAS, Salmon, Idaho 
BRUCE WELCH, Provo, Utah 

1992-94 
JOE D. FRANKLIN, Pampa, Texas 
MICHAEL R. FRISINA, Butte, Montana 
SUSAN M. OLDFATHER, Kearney, Nebraska 
SHERRI SIMPER-HAVER, Whiteriver, Arizona 
INDIVIDUAL SUBSCRIPTION is by member- 
ship in the Society for Range Management. 
LIBRARY orother INSTITUTIONAL SUBSCRIP- 
TIONS, on a calendar year basis, are $30.00 in 
the United States, $40.00 in all other countries. 
Payments from outside the United States should 
be remitted in US dollars by international money 
order or draft on a New York bank. 

BUSINESS CORRESPONDENCE, concerning 
subscriptions, advertising, back issues, and re- 
lated matters, should be addressed to the Man- 
aging Editor, 1839 York Street, Denver, Colo- 
rado 80206, (303)355-7070. 

EDITORIAL CORRESPONDENCE, concerning 
manuscripts or other edited matters, should be 
addressed to the Technical Editor, 1300 Wheat- 
ridge Ct., Loveland, Colorado 80537. 

RANGELANDS (ISSN-0190-0528) is published 
six times yearly for $30.00 per year by the 
Society for Range Management, 1839 York 
Street, Denver, Colorado 80206. SECOND 
CLASS POSTAGE paid at Denver, Colorado 
and additional offices. 
POSTMASTER: Return entire journal with ad- 
dress change—RETURN POSTAGE GUARAN- 
TEED—to Society for Range Management, 1839 
York Street, Denver, Colorado 80206. 

Volume 14, No. 5 
October 1992 

FEATURE ARTICLES 

Tn Cultures of New Mexico by Jerry W. Elson 261 

Rangelands of Southwest New Mexico—An Upside View by James C. 
Powell 265 

The Sagebrush/Grasslands of the Upper Rio Puerco Area, New Mexico by 
Dwain W. Vincent 268 

Coordinated Resource Management Planning in New Mexico by Garth 
Grizzle 272 

Thoughts of One SRM President 30 Years Ago by E. William Ander- 
son 274 

Maria Wilman—An Outstanding Contributor to Rangeland Improvement 
by Jerry R. Cox 276 

Financial Benefits of Range Management Practices in the Chihuahuan 
Desert by Jerry L. Holechek 279 

Rayless Goldenrod Toxicity in Livestock by Kip E. Panter, Dale R. Gardner, 
and Lynn James 284 

An Expert System for Prescribed Burning of Rangelands by Henry A. 

Wright, James R. Burns, Hwalsik Chang, and Keith Blair 286 

Professional Bias, Public Perspectives, and Communication Pitfalls for Nat- 
ural Resource Managers by Mark Brunson 292 

Visual Body Condition Score as a Measure of Range Animal Response by 
IA. Bennett and R.D. Wiedmeier 296 

DEPARTMENTS 

259 President's Notes 301 Capital Corral 
260 Executive Vice-President's Report 302 SRM-Who We Are 
299 Current Literature 304 Changing Names 

COVER PHOTO 
FRONT: An "oasis" in the semiarid rangeland of the upper Rio Puerco watershed near 

San Luis, N.M., northwest of Albuquerque. Photo by Dick Francis. 
BACK: Prescribed burn on Three Rivers Ranch (BLM). See article by Garth Grizzle on page 
272. Photo by Dan Abercrombie. 



President 
JOHN L. ARTZ 

2581 Westville Trail 
Cool California 95614 

1st Vice-President 
GARY DONART 

Animal & Range Science 
New Mexico State University 
Las Cruces, New Mexico 88001 

2nd Vice-President 
DAVID A. FISC1-IBACI-i 

P.O. Box 218 
Faith, South Dakota 57626 

Executive Vice-President 
BUD RUMBURG 

Society for Range Management 
1839 York Street 
Denver, Colorado 80206 

1303) 355-7070 

Directors 
1990-1992 
MURRAY L. ANDERSON 

26 Glengarry Circle 
Sherwood Park 
Alberta 
Canada T8A 3A2 

WILL BLACKBURN 
NW Watershed Research 
USDA-ARS 
800 Park Boulevard 
Plaza 4, Suite 105 
Boise, Idaho 83712 

1991-1993 
BARBARA H. ALLEN-DIAZ 

Department of Forestry and 
241 Inverness Court 

Oakland, California 94605 

DEEN BOE 
12714 Pinecrest Road 
Herndon, Virginia 22071 

1992-1994 
DENNIS R. PHILLIPPI 

8325 Goldenstein Lane 
Bozeman, Montana 59715 

E. LAMAR SMITH, JR. 
University of Arizona 
Division of Range Management 
BSE 325 
Tucson, Arizona 85721 

The term of office of all elected officers and direc- 
tors begins in February of each year during the 
Society's annual meeting. 

Ran gelands serves as a forum for the presentation and discussion of facts, 
ideas, and philosophies pertaining to the study, management, and use of rangelands 
and their several resources. Accordingly, all material published herein is signed and 
reflects the individual views of the authors and is not necessarily an official position of 
the Society. Manuscripts from any source—nonmembers as well as members—are 
welcome and will be given every consideration by the editors. Rangelands is the non- 
technical counterpart of the Journal otRange Management; therefore, manuscripts and 
news items submitted for publication in Rangelands should be in nontechnical nature 
and germane to the broad field of range management. Editorial comment by an individ- 
ual is also welcome and, subject to acceptance by the editor, will be published as a 
"Viewpoint." 

Contribution Policy: The Society for Range Management may accept dona- 
tions of real and/or personal property subject to limitations set forth by State and 
Federal law. All donations shall be subject to management by the Executive Vice 
President as directed by the Board of Directors and their discretion in establishing and 
maintaining trusts, memorials, scholarships or other types of funds. Individual endow- 
ments for designated purposes can be established according to Society policies. Gifts, 
bequests, legacies, devises, or donations not intended for establishing designated 
endowments will be deposited into the SRM Endowment Fund. Donations or requests 
for for information on Society policies can be directed to the Society for Range Man- 
agement, Executive Vice President, 1839 York Street, Denver, CO 80206. We recom- 
mend that donors consultTax Adivors in regard to any tax consideration that may result 
from any donation. 

- ..—.. ,- -..r- p--,-- - 

The Trail Boss 

THE SOCIETY FOR RANGE MANAGEMENT, founded in 
1948 as the American Society of Range Management, is a nonprofit association incorpo- 
rated 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 properly take care of the basic range/and resources of soil, plants and water; 

—to develop an understanding of range ecosystems and of the principles applicable 
to the management of range resources; 
—to assist all who work with range resources to keep abreast of new findings and 
techniques in the science and art of range management; 

—to improve the effectiveness of range management to obtain from range resources the 
products and values necessary for man's welfare; 

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

—to promote professional development of its members. 

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



RANGELANDS 14(5), October 1992 259 

President's Notes 

A Salute to Young People in SRM 
I just returned from a joint 

meeting of SOM MAP (the Mexi- 
can Range Society) and the Mex- 
ico Section, SRM, at Guadala- 
jara. I didn't take a count but I am 
sure that at least twenty-five per- 
cent of the over 600 participants 
were students. In addition, many 
of the ranchers, speakers as well 
as those in the audience, were 
young. Both students and young 

ranchers sat attentively through programs lasting late 
into the evening and their thoughtful questions and 
comments dominated discussion periods. Now I under- 
stand why our Mexican student members do so well year 
after year in our plant identification contests. 

I know of no organization that has done as much as 
SRM to include youth in their professional activities. And, 
I know of no other professional organization that has 
benefited as much as SRM from youth participation in 
their programs. I was delighted to find this to be as true in 
Mexico as it is in the United States. 

There is nothing more encouraging to me than to see 
young people actively participating in SRM meetings. I 

can assure you that it is a special treat when those part ci- 
pants include some you have helped along the way. 
Among the greatest satisfactions in my professional 
career has been directing our Nevada Youth Range 
Camp, teaching and advising college students at UNR, 
and assisting young professionals "on the job". 

Although most of us in SRM have had similar experien- 
ces and pleasures working with young people in range 
management, I suspect few of us realize how big and 
important youth programs have grown in SRM in recent 
years. Afew weeks ago, I discussed this with Mike Stroud, 
current chair of our Student Affairs Committee, and we 
agreed to put this column together. What follows was 
provided by Mike. 

A High School Youth Forum is held each year in con- 
junction with SRM's Annual Winter Meeting. Chris Heg- 
gem (Montana) is the current president, Mark Francis 
(Utah) the current adult leader (replacing long-time 
leader Sam Short from Montana). Twenty-nine students 
representing fifteen SAM Sections participated last year 
at Spokane in activities including business meetings, 
workshops, tours, a paper presentation competition, and 
a dinner where students interact with selected profes- 
sional members. An added activity at Albuquerque in 
1993 will be a meeting with college students to discuss 
college life and curricula. 

Selection processes for delegates to the Youth Forum 
vary among the sponsoring SRM Sections. Most Sections 
now support annual youth range camps and work coop- 
eratively with 4-H, FFA, Scouts and other groups to pro- 
vide range related educational opportunities. We don't 
have a good handle on this, section by section, and we 
should—a good project for the Student Affairs Commit- 
tee and the Sections for 1993. 

Scholarships. I don't have much specific information 
on this either but many of our Sections offer attractive 
scholarships to high school graduates beginning college 
level range programs and to deserving students already in 
such programs. Information on what is available and pro- 
cesses for application are available from officers and 
members of the various Sections. 

At the Parent Society level, SAM offers the "Masonic- 
Range ScIence Scholarship" to high school seniors in 
cooperation with the National Association of Conserva- 
tion Districts (NACD) and the Soil and Water Conserva- 
tion Society (SWCS). Particulars on this scholarship are 
available through the SAM Denver Office or from Paul 
Loeffler, Student Affairs Scholarship Sub-committee Chair 
(do TX General Land Office, 209 W. Holland Ave., Suite 
302, Alpine, TX 79830). 

Activities especially for college students at annual 
meetings include: 

(1) Student Conclave. There are currently 52 "Range 
Clubs" on record—41 in the U.S. representing 22 states; 7 
in Mexico; 3 in Canada; and 1 in Australia. Twenty-four 
clubs were represented last year in Spokane. Amy Smith 
of Utah State is current President, Jodie Lloyd of Texas 
A&M is Secretary, and Tern Eilers, University of Ne- 
braska-Lincoln is Newsletter Editor (It's a great newslet- 
ter, Tern—Thanks!). Bob Knight, Texas A&M, is the adult 
conclave advisor. In addition to social activities and busi- 
ness meetings, the Conclave sponsors a "Tapping the 
Top" program providing one-on-one informal interaction 
between professionals and college students. A new Con- 
clave program at Albuquerque will be an "impromptu" 
speech contest. 

(2) Undergraduate Range Management Exam (URME). 
One hundred two students from twenty colleges and uni- 
versities competed at Spokane for individual and team 
awards. Tammy DeCock (Montana) currently chairs this 
sub-committee of Student Affairs. Winners of this and the 
following contests are all recognized during an awards 
ceremony at the annual meetings and in a spring issue of 
Trail Boss News. 

(3) Plant Identification Contest. One hundred and f if- 
teen students from twenty-four colleges and universities 
competed at Spokane for team and individual awards. 
Stephen Hatch, Texas A&M, heads this sub-committee. 

Continued on page 278) 
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Executive Vice-President's Report 

August has been an exciting 
and busy first month for your 
Executive Vice-President. Most 
of my time and energy has been 
expended on the real property 
that the Society owns. 

We have a note for $215,200 on 
the 1839 York Street property 
that comes due in September 
and must be refinanced. The mon- 
ey will be borrowed from the 

Society's investment account, commonly known as a 
margin loan, at a rate of 6%. A margin loan is an adjustable 
rate loan and, therefore, vulnerable to future increases in 
interest. To lower that risk, members and sections will be 
offered the opportunity to invest in five-year promissory 
notes of $1,000 denomination that will pay interest at the 
rate of 7% per annum. The Society will use this money to 
reduce the margin loan. This reduces the Society's risk 
and offers the membership the opportunity to in'est in 
notes paying returns above the current market rate. If you 
are interested in investing, please see the article in the 
Trail Boss News or give us a call if you want more 
information. 

The goal has always been to sell the old office building 
at 2760 West 5th Avenue and use the proceeds to repay 
the note on the new office building. But that has been 
easier said than done. Peter Jackson sold the building in 

May 1990 but the owner defaulted on the loan and the 
building had to be reclaimed in late 1991. We have been 

making some structural repairs and cosmetic improve- 
ments to the property with the intent of improving its 
marketability. I certainly hope that we are successful 
because this property is costing the Society money and is 

a distraction from our primary mission. 
The programmatic highlight of my short tenure was the 

opportunity to participate in the Colorado Section's 
summer meeting at Meeker, Colorado. Harold Goetz, 
(CSU), Jim Kellogg and Patty Halbert, (SCS), arranged a 

great program. Fifty members and guests toured an out- 
standing reclamation research program in the Piceance 
Basin. The research is under the direction of Ed Redente 
and Terry McLendon at Colorado State University. These 
researchers have almost 10 years of data on secondary 
succession following disturbance. They are interested in 
several attributes, nitrogen in particular, that impact the 
dynamics and perhaps the outcome of succession. 

Ron Harthman and Don Smith, Colorado Division of 
Wildlife, provided the group the opportunity to see 
improvement they had made to a riparian area damaged 
by catastrophic flooding at the Little Hills Experiment 
Station. The grand finale was a BBQ dinner followed the 
next day by a tour of the Upper Colorado Environmental 
Plant Center where Gary Noller kept everyone's attention 
riveted on the excellent collection of mostly native grasses, 
forbs and shrubs with his detailed observations of the 
plant characteristics (and ran a constant check on eve- 

ryone's taxonomic memory). A good and educational 
time was had by all—Bud Rumburg, Executive Vice- 
President, SRM 
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Tn Cultures of New 
Mexico 
Jerry W. Elson 

New Mexico is a rich mixture of Indian, Spanish, and 
Anglo cultures. This combination of cultures has greatly 
influenced the growth of range management and live- 
stock dependency for a livelihood. Domestic livestock 
grazing along the Rio Grande is one of the oldest uses of 
rangeland forage in the West. Rural New Mexico, which 
consists of all three cultures, still utilizes rangelands for 
subsistence. 

Indian Occupation 
Archeologists have found evidence of man in the 

southwest earlier than 10,000 B.C. These early southwes- 
terners originated as nomadic hunters of big game, but 
adapted to small game and the gathering of plants when 
the large game animals disappeared. As early as 3,000 
B.C., Indian corn was 
being used extensively. 
Indian corn probably de- 
veloped from Tesosinte, 
Euchlaena mexicana, a 
tall annual grass. By 
1,000 B.C. squash and 
beans were added to the 
diet. Permanent habita- 
tions and pottery did not 
occur until 300 B.C. 

TheAnasazi, asubcul- 
ture of Southwestern Ind- 
ians, was dominant in 
northwest New Mexico 
between 1,100 to 1,300 A.D. Having achieved cultural 
florescence in the fourteenth century, Anasazi communi- 
ties were suddenly abandoned. The population had relo- 
cated into a much smaller area at the time of Spanish 
entry into the Southwest. This relocation and retraction 
was apparently due to drought and climatic change, or 
possible harassment from nomadic enemy peoples. The 
term Pueblo was applied by the Spaniards to Indians 
living in compact villages who subsisted on a predomi- 
nant agricultural economy. Most Pueblos were located 
along the middle Rio Grande. The major villages along 
the Rio Grande were perhaps no more than 200 years old 
when the Spaniards entered the Southwest. 

Nomadic Apachean or Southern Athapascan, linguisti- 
cally tied to Athapascans of interior Alaska and the 
Northwest Canada arrived in the southwest early in the 
16th century. The descendants are the Navajos, Jicarilla 
Apache and Mescalero Apache. 

During this time period, grazing by large herbivorous 
consisted of only wild game animals. Buffalo were essen- 
tially confined to the eastern plains of New Mexico. Elk, 
deer, big horn sheep, and antelope grazed the mountains 
and basins of central and western New Mexico. 

Spanish Occupation 
n 1528, Estevan, a member of a Spanish exploration 

party from Florida, traveled across western U.S. and 
southern New Mexico and writes up his exøeriences stat- 
ing he had heard there 
were cities to the north 
(Seven Cities of Cibola— 
which was misinterpreted 
as seven cities of gold). 
Coronado traveled to New 
Mexico in 1540 search- 
ing for the seven cities of 
gold. He never realized 
that the gold was the 
color of the pueblos in 
the afternoon sun. Coro- 
nado brought with him 
the first domestic live- 
stock, horse and churro 
sheep. These large range 
animals provided subsis- 
tence for the Spanish and 
materially changed the 
way of life for the Indians. Conclusions drawn from Coro- 
nado's exploration and others that followed were that the 
blessings of crown and cross should be extended to the 
area, and not incidentally, the search for gold should go 
on even though the illusion of quick riches began to fade. 

In 1598, Onate became the first governor of the Spanish 
colony, bringing along 3,000 head of sheep and estab- 
lished the capital at San Juan, near present-day Espan- 
ola. In 1610, Governor Peralta relocated the capital to 
Santa Fe. Peralta and others brought additional Churro 
sheep from Mexico. In 1634, Ceballos drove a large 
number of livestock from the Rio Grande valley to Santa 
Barbara, California, this first recorded livestock exporta- 

Author is Range, Wildlife and Watershed Staff, Santa Fe National Forest, 
Forest Service, USDA. 
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tion, which will not 
effect the economy or 
life style for another 
30 years. For the per- 
iod of 1620 to 1670, 
both Pueblo Indians 
and the Spanish were 
subsistence farmers 
with some livestock. 
Native Indians had 
grown accustom to u- 
tilizing livestock for 
meat, wool and trans- 
portation. With the de- 

velopment of markets for churro sheep, elk hides and 
pinyon nuts in northern Mexico, the Camino Real was 
established linking Mexico with Santa Fe. 

In 1680, the famous Pueblo Revolt occurred as a result 
of Spanish religious suppression and taxation of the 
Pueblos. After the Revolt, many Pueblo Indians feared 
retribution by the Spaniards and escaped into the Jemez 
Mountains to live with the Navajo. The Navajo were dis- 
tinguished from other Apaches as the "Apaches de 
Nabahu" or "Strangers of the Cultivated Fields". They did 
a little farming, but mainly hunted and gathered, and 
traded with the Pueblos. The close contact resulted in the 
Navajo acquiring weaving, pottery, and pasturation skills 
from the Pueblo Indians. The addition of pasturalism into 
the farming base allowed expansion of the Navajo popu- 
lation and the occupied area. Horses and sheep had been 
acquired earlier through raiding the Spaniard herds. The 
Navajo gradually shifted their area of occupancy from the 
valleys north and west of the Jemez Mountains to the Four 
Corners area, probably responding to needs of their 
herds of sheep and in response to raiding by the Ute 
Indians from along the Colorado border. 

DeVargas returned in 1692 to re-colonize following the 
Pueblo Revolt. He brought along 900 head of livestock 
and found that some sheep still existed in the Pueblos. 
Indians and the Spanish became accustomed to livestock 
and their byproducts. In the early 1700's an embargo was 
placed upon exporting livestock because of its detrimen- 
tal effects on local needs. Grazing of livestock was con- 
fined to the Rio Grande Valley during most of the 1700's 
and problems of overgrazing began to appear. In 1705, an 
Order by the Governor was made to exclude livestock 
from La Cienega and to hold it for haying. In 1730 similar 
attempts were made to exclude livestock from Taos and 
Isleta. By 1736 there was a general shortage of grass near 
the Rio Grande since livestock could not be herded into 
the nearby mountains due to fear of losses to non-Pueblo 
Indians. Hostile Commanche to the east and Apache to 
the west frequently raided the Pueblos and Spanish live- 
stock. However, records indicate that by 1757 there were 
7,000 horses, 16,000 cattle and 112,000 sheep. There were 
only three ranches of record. 

The Spanish established a new system of land disposal 
with the reign of DeVargas in 1692. Indian Pueblos were 

given Four Square League, as measured from a cross in 
front of the Church. Spanish Colonists must not infringe 
upon Indian lands and the land must be cleared and 
farmed by irrigation for four years. Hills were common 
lands available for grazing and firewood. Homes were 
established on small parcels adjacent to farm lands. Land 
Grants were given by the Governor, not by the King of 
Spain. These could not be sold. If abandoned, the land 
was reassigned by the Governor. 

After the return of the Spanish following the Pueblo 
Revolt, the buffalo and elk hide trade with Chihuahua 
resumed, with many hides coming from trade with Corn- 
manches, Utes, and Apaches at fairs in Taos and Pecos. 
Later the Spaniards, without permission of the Governor, 
ventured into Colorado to trade for hides and slaves with 
the Utes. The initial threat to Spain's monopoly over New 
Mexico's commerce came from France, whose great 
North American empire was based heavily on trade with 
Indian tribes for fine furs like beaver. New Mexico was 
prohibited from allowing French intrusion or trade. Still, 
illegal trapping and trade of the French and Americans 
occurred between 1800 and 1821. 

In 1785, the Spanish established an uneasy peace with 
the Commanches and allied with them to fight the 
Apaches. This forced the Apaches into increasingly 
remote areas. The Comanche peace permitted expansion 
of sheep raising. The Churro breed of sheep introduced 
by the Spaniards could withstand drought and were very 
good for meat. Their wool, a long-staple fleece, was easily 
hand processed. Rams with four horns characterize this 
breed. A booming market occurred in Northern Mexico, 
causing sheep numbers on the range lands outside of the 
Rio Grande Valley to expand. This market began to soften 
in the 1830's and collapsed during the War with Mexico in 
1846. The market shifted from Mexico to California in 
support of the Gold Rush of 1849. This west coast market 
lasted only until the beginning of the Civil War. 

Anglo Occupation 
When Anglo-Americans arrived a third, distinctive cul- 

tural component 
was introduced 
into New Mexico. 

In 1821, two ma- 
jor events took 
place: first, Mex- 
ico's Independ- 
ence from Spain; 
and second, es- 
tablishment of 
the Santa Fe 
Trail. An inde- 
pendent Mexican 
Government en- 
couraged trade 
with the United 
States, which had 
previously been 
prohibited. Trade 
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flourished as Anglo traders coming in on the Santa Fe 
Trail dealt with Mexican silver coins and brought inex- 
pensive, higher quality manufactured goods. Santa Fe 
became a distribution point to Chihuahua and California. 

News rapidly spread of New Mexico's abundant, virgin 
beaver steams. Within a few years, trappers from Taos 
and Santa Fe had trapped most of New Mexico and Ariz- 
ona. Some of the most noted trappers during this era— 
Peg-leg Smith, Old Bill Williams, and Kit Carson—trapped 
in New Mexico during this period. Trapping soon deci- 
mated the beaver population and it has been suggested 
that deterioration of riparian areas began as abandoned 
beaver works deteriorated. 

Early military field notes provided by Lts. Abert and 
Peck and Capt. Cooke provided the best sources of 
information on range conditions at the close of the Mexi- 
can era. According to their ledgers of 1846, the plains 
south and east of Santa Fe and the Rio Grande Valley 
from Santo Domingo northward almost all the way to 
Taos were virtually barren of grass. The Rio Puerco 
watershed was also noted for its poor forage condition. 
Poor forage conditions higher up the Rio Puerco drain- 
age was attributed to the thousands of head of Navajo 
sheep. Thus, prior to the Anglo occupation, only areas 
along major drainages near settlements and Navajo land 
in the north central New Mexico had been overgrazed. It 
can be assumed that most of the remainder of New Mex- 
ico was relatively unaffected by grazing due to the shor- 
tage of permanent water and Comanche and Apache 
resistance to Spanish and Mexican expansion. 

Present-day New Mexico became property of the Uni- 
ted States following the Mexican War by the 1848 Treaty 
of Guadalupe Hidalgo. 

In 1849, in response to the "Gold Rush", many stock- 
men in New Mexico and Texas realized that fortunes 

might be made driving sheep and cattle westward to Cali- 
fornia, where the demand for meat seemed limitless. Trail- 
ing peaked in 1854 and tapered off during the Civil War. 

The fact that New Mexico was a territory of the United 
States was of little consequence until afterthe Civil War. It 
was not until the last four decades of the 19th Century that 
New Mexico finally felt the influence of being part of the 
United States. 

Following the Civil War, western stockmen began their 
final conquest of the West. In 1866, Charles Goodnight 
and Oliver Loving took their Texas herd up the Pecos no 
farther than Fort Sumner in the Bosque Redondo. Here 
they found a ready market with the military, which needed 
to feed troops and the thousands of Navajo they were 
detaining. Obstacles to further expansion of the livestock 
industry were hostile Indians and lack of markets. By the 
early 1870s, General George Crook had driven the re- 
maining hostile Apaches to cover with a force of 6,000 
soldiers and numerous forts. Geronimo, the famous 
Apache warrior, surrendered in 1886 after a long, well- 
fought campaign against overwhelming odds and tech- 
nology. With Indians, soldiers, and settlers to feed, the 
western grasslands began to fill with livestock. Drought, 
overgrazing, and taxes forced many Texas ranchers to 
seek new ranges in New Mexico. By 1880, the State was 
supporting 3—4 million sheep, as well as upwards of 
130,000 head of cattle. An Army surveyor declared New 
Mexico the superior livestock producing area west of the 
Mississippi and the "par excellence future great wool 
producing center of the west". 

John Chishum, a Texan, was a prominent figure in the 
Lincoln County War that brewed through the 1870s. The 
Lincoln County War centered around government beef 
contracts to supply the forts. The war made a legend out 
of "Billy the Kid". 

The Santa Fe Railroad reached Albuquerque in 1880. 
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Now a livestock market to the East could be reached, 
enabling the livestock enterprises to expand rapidly. Dur- 
ing this period, investment in New Mexico ranches 
became fashionable for doctors, lawyers, and corpora- 
tions. English investors, hearing glowing reports, rapidly 
got into the ranching business and built large ranch oper- 
ations throughout the State. By 1885, a spur railroad was 
built to Magdalena. A 'Hoof Highway" brought sheep and 
cattle into the Magdalena railhead from as far as 125 miles 
away. The Highway was 5-10 miles wide and covered 200 
square miles. In 1908 an observer noted one herd was 
being loaded at the Magdalena railroad, one being held 
out on nearby hills, and eight herds trailing across the 
adjacent San Augustin Plains. 

By 1884, over-crowding on rangelands was occurring. 
The need for livestock associations and public land leas- 
ing laws were being discussed. In the late 1880's, cattle 
prices began to fall and in 1891 the drought began. As a 
result of the drought and inadequate forage thousands of 
cattle died or were shipped out of the State in 1892. At the 
turn of the century there were still 5 million sheep and 1 

million head of cattle. 
The grizzly bear and other predators were pursued as 

the livestock associations grew stronger politically. Gov- 
ernment hunters were hired to reduce predators for the 
sole purposeof improving livestock production. Ben Lilly 
became the most famous hunter in the Southwest. Lilly's 
stories of tracking grizzlies for days on foot and fighting 
bears with a knife have become legends. The last recorded 
grizzly bear in New Mexico was just north of Albuquerque 
in the Jemez Mountains during the 1940's; it apparently 
died of natural causes. The lobo wolf and the coyote were 
also the subject of concentrated control efforts, with 
coyote control continuing through the mid-1900s. Dis- 
cussions on reintroduction of the wolf are now being 
hotly debated in New Mexico. 

New Mexico includes some unique landownership 
patterns: (1) Indian Pueblos were lands granted to peace- 
ful Pueblo Indians by the Spanish and Mexican Govern- 
ments and honored by the United States; (2) reservations 
were established by USA Treaties with Apaches and 
Navajos; (3) Land Grants were the result of land titles 
made during the Spanish and Mexican periods; (4) private 
lands are the result of homestead laws and railroad 
grants; (5) the U.S. Forest Service and Bureau of Land 
Management-administered lands are public lands to 
resolve the "tragedy of the commons"; and (6) other pub- 
lic lands were created as military reservations. 

New Mexico's grazing history starts earlier than any- 
where else in the West. However, only a few areas were 
detrimentally impacted by grazing prior to Anglo entry in 
the mid-1880s. Technological development, railroads, 
and improved markets all contributed to overstocking 
and stress on the ecosystems. With low average annual 
rainfall and frequent droughts, disaster was in the making. 

Frequent wildfires in the period before overgrazing in 
the 1870s and 1880s permitted grasses to survive and 
even flourish while significantly reducing the competition 
of woody plants. In the absence of grass competition and 
fire, pinyon and juniper trees encroached on the grass- 

lands and the original stands of trees become more 
dense. Similar changes also occurred with other woody 
plant and brush species such as mesquite, sagebrush and 
creosote bush. Early in Aldo Leopold's career, while 
working in New Mexico and eastern Arizona, he recorded 
some of the first observations of brush encroachment as 
seedlings/saplings. As a result, plant diversity and forage 
production were further reduced by these woody species. 
Arroyos, which now dominate the New Mexico land- 
scape, are a result of down cutting of drainages, and are 
believed to be the result of a combination of factors, 
including grazing, associated primarily with the Anglo 
development period. 

Reacting to these political and environmental con- 
cerns, Forest Reserves were established and homestead 
laws were phased out. The Jornada Range reserve was 
established in 1910 for range research. The end of the 
open range period, "tragedy of the commons", was 
marked by the creation of the BLM. Land allocations and 
market conditions contributed to a drastic reduction in 
the sheep industry. Today both cattle and sheep numbers 
have stabilized, with cattle being the dominant livestock 
industry in New Mexico. Few flocks of Churro sheep still 
exist. 

New Mexico rangelands have made a dramatic come- 
back from the depleted conditions that occurred nearthe 
turn of the century. New Mexico has emphasized its con- 
cern for improving rangelands through active programs 
in the New Mexico State Agricultural Department, univer- 
sities, and extension programs. Numerous New Mexico ranches 
are now standards of excellence. New Mexico has had a 
substantial number of residents become presidents of the 
Society for Range Management, an international organ i- 
zation for responsible sustained range use. 
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Rangelands of Southwest New Mexico—An Upside View 

James C. Powell 

How do you describe something 
that seems infinitely variable? Semi- 
desert grasslands, shrublands, P-J 
woodlands, foothill grasslands, moun- 
tain parks, meadows? A lot depends 
on how you come to see it. Easy 
enough from an airplane—the pro- 
verbial "bird's-eye view." It can be 
pretty shocking (also misleading) to 
realize how much of it that is not tree- 
covered looks barren and wasted. 

One can vIew It from afar—the East 
Coast, for example. Plenty of that 
goes on. The trouble is, a great deal 
of what is circulating in those climes 
borders on the truth about like Aus- 
tralia sits adjacent to the Yukon. No 
telling where the distortions will end. 

Scientific journals and various pub- 
lications are obvious sources of 
information. We have an excellent 
Range Science Department at New 
Mexico State University. The same 
can be said for the Cooperative Ex- 
tension Service, NMSU's Wildlife 
Science, Animal Science and Biol- 
ogy Departments, and the New Mex- 
ico Department of Agriculture. All 
contribute to the dialogue about south- 
western New Mexico rangelands and 
beyond. 

StIll, a gap remains that none of the 
above quite bridge. So what's left? 
Well, there is the view from way down 
on the ground. Basic advice to anyone 
wanting to write anything is to stick 
with what you know best. In this 
instance, home ground is south- 
western New Mexico. 

Roughly, seven counties make up 
the region. They are Dona Ana, 
Catron, Grant, Hidalgo, Luna, Sierra 
and Socorro. Something over2O mil- 
lion acres of everything from black 
grama and creosote-bush lowlands 
to spruce-fir forest is included. Six 
Major Land Resource Areas are rec- 

ognized. In popular terms, it's desert, 
foothills, and mountains, It has cities 
and towns, farms and both urban and 
rural subdivisions, highways, utility 
lines, recreation areas, wilderness 
areas, a missile range, lakes and riv- 
ers, people, wildlife, and livestock. 
Cities, towns, highways and farms 
occupy thousands of acres of what 
once were southwestern New Mex- 
ico rangelands. 

Over 65°/o of New Mexico lands are 
occupied by one or more brush spe- 
cies (Garrison and McDaniel 1982), 
and a similar percentage can be cal- 
culated for the southwestern part of 
the state. Mesquite, creosote bush, 
tarbush, pinyon, and juniper exist in 
anywhere from very light to very 
heavy stands. Rabbitbrush, sand sage- 
brush, and yucca are problems in 
certain areas. Broom snakeweed comes 

and goes almost everywhere, while 
green sagewort is confined largely to 
Socorro and Catron counties and is 
debatable as a problem. Brush man- 
agement will be a task before us as 
long as we attempt to use and man- 
age the land. 

Land ownership (private, public, 
and state) on southwestern New 
Mexico rangelands is typically inter- 
mingled. All or portions of four 
National Forests (Gila, Cibola, 
Apache-Sitgreaves, and Coronado) 
are located here. The Las Cruces 
District of the Bureau of Land Man- 
agement(BLM) is composed of three 
Resource Areas and covers virtually 
the entire area. Ranch conservation 
plans routinely require coordination 
between no fewer than two Federal 
agencies and the New Mexico State 
Land Office in order to get the job 

Near the Hidalgo-Grant County line between Lords burg and Deming. 

Author is a range conservationist. South Tech- 
nical Support Staff, scs, 1065 S. Main, Bldg. A, 
Las Cruces, New Mexico 88005. 
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Gila National Forest allotment. Sierra County. 

done. A Memorandum of Under- 
standing provides a workable basis 
for coordination on the local level. 

Of major Importance is range con- 
dition and trend. What is the general 
situation? Most of us are aware of the 
continuing debate over what is the 
best way to register range condition. 
Whatever might be said about the 
approach the Soi' Conservation Ser- 
vice (SOS) has used for many years, 
it has been the only consistent way I 
know of relating plant communities 
found in the field to the land's poten- 
tial. It is hard to imagine a discussion 
on range trend without referring to 
this system of determining range 
condition. 

The main point is, we have all been 
hearing from other range manage- 
ment professionals that overall range 
condition is on an upward trend 
throughout the West—the best it has 
been in this century. SOS in New 
Mexico has twice updated estimates 
of the percentage of private range- 
land in excellent, good, fair, and poor 
range condition since 1977, once in 
1982, and again in 1989 (Parker 1990). 
Consistent increases (almost 18% 
statewide since 1977) in good and 
excellent condition have resulted in 
all quadrants of the state. We are 
approaching 50% of our private lands 
in these higher condition classes. 
Similar views can be gained from 
talking to field-level range profes- 
sionals and others working with pub- 
lic lands. 

Unanimity on how posltlvewe should 
be about this improvement escapes 
us, however. Presumably, the fact 
that some call the glass half full while 
others invariably see it halt empty is 
inescapable. Some even argue the 
glass is broken and will never hold 
water again. Trouble is, many who 
have entered the argument only came 
to observe the glass yesterday or 
today. They weren't out there look- 
ing when the glass was way down, a 
quarter full or less. They haven't 
noticed as it slowly but surely refilled. 
Or, as an experienced range man I 

know was once prone to say, "They 
just haven't been seen' what they've 
been lookin' at." 

Once an active headcut on a ranch near Dusty. Socorro County. 
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My own view is colored, I am sure, 
by the fact that I grew up during the 
drought of the 1950's. I believe we 
bottomed out to some degree about 
then. Since that time gradual improve- 
ment has occurred that is not only 
the result of better moisture years. I 
strongly feel that the sum of the 
things we have done on the land 
(proper stocking, vastly improved 
grazing distribution—largely made 
possible by plastic pipe furnishing 
permanent watering facilities—brush 
management and improved grazing 
systems) have had an impact that 
has accumulated at last to the point 
of realization. 

Many who feel this way admittedly 
struggle with demands for proof pos- 
itive of what we say. We never take 
enough photos, or set out enough 
transects, or quite believe that no 
one will give much credence to what 
a trained observer says he or she has 
observed. 

ThIs does not mean we have no 
data at all. Certain southwestern New 
Mexico ranchers began requesting 
assistance to monitor range condi- 

tion and trend on their private lands 
several years ago. SOS and Cooper- 
ative Extension at NMSU responded 
by setting out frequency transects 
with photo points. Ongoing monitor- 
ing studies conducted by other ag- 
encies on public and state lands also 
add to the evidence. A few ranchers 
are reading their own transects. Most 
of these are Holistic Resource Man- 
agement (HRM), or cell grazing, 
practitioners. If things are not going 
right on the land, they want to know 
about it. Whatever happens will be 
documented. 

Reassurance may be needed to 
those who suffer job security pangs 
as the result of such a discussion. 
Well, my view is that success, not 
failure, breeds success. A Utopian 
outlook is not required to figure out 
that we have long been a little too 
good at accentuating the negative. 
We have plenty to do. There is always 
that brush infestation problem and 
still too much soil erosion on some 
areas. And it is very important that 
people understand that in arid and, 
semi-arid climates maintaining a pro- 

ductive resource in any condition is 
forever demanding. 

Caution isthereforea good idea in 
the use of optimism as well as in dec- 
larations of gloom and doom. 

Take computers, for Instance. Some 
tremendous opportunities are offered 
by this technology. Yet, just as the 
pickup and the four-wheeler may 
never completely replace the horse 
as an importanttool in getting around 
on the land, neither will the computer 
properly replace any of the above. 
SCShas its prototype"Grazing Lands 
Applications" (GLA) program. We 
have been using Phase One for almost 
two years now in southwestern New 
Mexico. It has great promise. It also 
puts a greater than ever premium on 
the need for skilled, range-trained 
personnel to use it. I am convinced 
that computers not only accept 
garbage-in, they welcome it. And 
they gleefully spit the same back out. 
Adequate staffing, flexibility in deci- 
sion making in the field and a fair bit 
of time spent on horseback are es- 
sential for us to realize the potential 
of this tool. 

Numerous species of wildlife on 
rangeland can and do benefit from 
properly managed livestock grazing. 
However, nothing humans can or will 
ever do can benefit every species. 
This cannot be the case any more 
than we can wave the banner of 
diversity in one hand while insisting 
on the other that every resource 
management decision in the West 
hinge on an action's perceived impact 
on a single species (or subspecies) 
of plant or animal. Conflicts continue 
to arise (example: elk in the Gila 
National Forest) and more and more 
good habitat is influenced or des- 
troyed by cities, towns, and rural 
subdivisions. Some of the latter are 
taking place in some of the most 
remote areas of southwestern New 
Mexico. Easy resolutions fail us. 

The bad and the good of fire is 
another example. The increase in 
fine fuel, even in the desert areas of 
southwestern New Mexico, has been 
substantial in recent years. Wildfires 
can be a real and expensive hazard 
on our people-crowded landscapes. 
Conversely, well-planned prescribed 

A riparian area grazed routinely as a part of an intensive ranch management program on 
private, state and federal land. Sierra County. 
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burns may become more and more an 
opportunity. 

Especially in the good rainfall years, 
wind erosion on rangeland becomes 
an easy mark for complacency. Keep 
in mind that it has been during the 
major, prolonged droughts of our 
century that we realized the most 
severe wind erosion. These same 
droughts helped increase water ero- 
sion by contributing to a reduction in 
herbaceous plant cover and stimulat- 
ing brush invasion. The next drought 
is always just around the corner. It 
will seem to come even sooner and 

the dust will blow even harder if we 
fail to allow for its liklihood in man- 
agement plans. 

Lastly, a word about grazing sys- 
tems. Many have worked long and 
hard in this area over the years. 
Today, southwestern New Mexico 
ranchers are more receptive than 
ever to improved grazing manage- 
ment options. None have more directly 
at stake when it comes to taking care 
of the land than those who make 
their living there. Some approach to 
both routine deferment and properly 
timed grazings in the management 

plan is important in almost all cases, 
but no one "system" does the job 
everywhere for every one. It is ex- 
tremely important that our profes- 
sion does not quibble when it should 
be providing solid support. Our op- 
tions for using and conserving a 
wonderfully productive resource may 
escape us if we fail. 
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The Sagebrush/Grasslands of the Upper Rio Puerco Area, 
New Mexico 

Dwain W. Vincent 

The upper Rio Puerco drainage in New Mexico, may 
have the farthest south and east population of the big 
sagebrush/grass ecotype in the United States. This eco- 
type, covering about 164 square miles, is found mainly in 
the upland valleys with pinyon juniper woodlands on 
ridges, mesas, and mesa side slopes. The area extends 
from the Continental Divide west of Cuba, N.M., south- 
ward approximately 31 miles to the village of San Luis, 
N.M., west of the Rio Puerco. Elevations range from 6,300 
to 7,500 feet. This area is described broadly as the south- 
east portion of the Colorado Plateau. 

Big sagebrush is well adapted to the climate, topo- 
graphy, and soil conditions in the area. It has a competi- 
tive advantage on the more xeric sites because of its 
ability to endure drought and root development into the 
water table (West 1978). The sagebrush root system is 
generally more vigorous and hardy than that of most 
grasses, but the grass shoot is morevigorous and quicker 
to grow than the sagebrush shoot (Beetle 1960). In the 
absence of drought, certain grass shoots, such as west- 
ern wheatgrass and alkali sacaton, may shade the sage- 
brush shoot enough to kill and simply out-compete it. 

Once big sagebrush becomes established as the domi- 
nant species, it stabilizes succession for long periods 
(Evans et al. 1978). It is not known how long big sage- 

brush will remain dominant, because preserved relic 
areas that are comparable to the majority of sites cur- 
rently under sagebrush dominance are difficult to find 
(West 1978). Big sagebrush may havealifeexpectancyof 
over 150 years (Ferguson 1964). Much of the sagebrush in 
the upper Rio Puerco is over 50 years old, even in areas 
where livestock are excluded. 
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Historical Impacts 
Pollen of Art emisia has been identified from the Mio- 

cene (Beetle 1960). During the pluvial intervals of the 
Pleistocene Epoch, much of the area presently domi- 
nated by sagebrush was presumed covered by woodland. 
Sagebrush occupied a seral stage in the middle and late 
Tertiary woodland flora. A general climatic warming 
began in the Holocene Epoch starting 10,500 years ago. 
The trees retreated extensively, particularly during the 
dry and hot intervals approximately 4,000 to 7,500 years 
ago (West 1978). With the restriction of the woodland in 
the late Cenozoic, these sagebrush/grass communities 
gradually became climax over areas formerly dominated 
by woodland (Young et al. 1979). 

Large herbivores that became extinct in New Mexico 
during the late Pleistocene, such as camels, ground 
sloths, and mammoths, were browsers and may have 
been a factor in keeping brush density at lower levels. 
These browse niches are now gone and no animals cur- 
rently utilize big sagebrush sufficiently to keep its range 
and density in check (Martin 1967). 

Beginning in the 1750's, Spanish settlers grazed sheep, 
goats, and cattle on a yearlong basis in the Rio Puerco 
area. The Spanish system of livestock production had 
evolved in a Mediterranean environment and the semi- 
arid climate of the Rio Puerco proved its demise. As live- 
stock production expanded, periodic droughts and severe 
winters forced the livestock producers to produce hay 
winter feed as a supplement for livestock (Young et al. 
1979). The necessity for winter feeding still exists in the 
upper Rio Puerco. 

The concentration of large herbivores bytheSpanish in 
the sagebrush/grass communities had a spectacular 
impact. After a few decades of intensive, continuous live- 
stock grazing by ever-increasing numbers, the potential 
of the sagebrush/grass ecotype to produce sustainable 
forage for large livestock numbers was gone. The native 
perennial grasses and forbs were greatly reduced (Young 
et al. 1979). 

The peak of livestock numbers in the area occurred in 
1870, 100 years after Spanish settlement. After World War 
II, most ranchers in the area converted from sheep to 
cattle. 

We can infer that prior to the 1750's, productivity in the 
Rio Puerco sagebrush/grass communities was optimum. 
We can also speculate that the original sagebrush/grass 
communities were relatively open stands with a produc- 
tive understory of grasses and forbs. Not all sagebrush!- 
grass communities were in equilibrium with their envi- 
ronment before 1750. Seral communities existed in pristine 
as well as exploited environments (Young et al. 1979). 
Wild fires almost certainly decreased big sagebrush pop- 
ulations and insects may have defoliated large areas. It is 
impossible to say how much of the sagebrush/grass eco- 
type in the upper Rio Puerco may have been in a seral 
status under pristine conditions. The sagebrush/grass- 
lands were never true grasslands because of the domi- 
nance of big sagebrush. If they were true grasslands, the 

understory grasses and forbs should have returned under 
relaxed grazing pressures. Heavy, continuous grazing 
during the short growing season caused rapid deteriora- 
tion of the sagebrush understory. The native herbaceous 
species did not evolve under centuries of heavy ungulate 
grazing as they did on the shortgrass plains in eastern 
New Mexico. 

Reduction of livestock numbers following the Taylor 
Grazing Act in 1934 did little to reverse the degraded 
changes on most sites. Therefore, range managers have 
relied on mechanical or chemical methods of reducing 
big sagebrush since the 1950's. 

Climate/Phenology 
Most precipitation on the Rio Puerco area occurs dur- 

ing summer convection storms (July, August, and Sep- 
tember). Periodically there are wet winters with signifi- 
cant snowfall. The mean annual precipitation is 10.5 
inches with ranges of 8 to 16 inches. Average annual 
temperature is 48° F with extremes of 100 F to 40° below 
zero. The frost-free season ranges from 100-150 days. 
Big sagebrush normally grows best where winter precipi- 
tation equals orexceeds summer precipitation (DahI etal. 
1976). 

Soil moisture from snow during the fall, winter, and 
early spring provides the cool-season grasses associated 
with big sagebrush moisture for spring and early summer 
growth. Most understory cool-season species in the big 
sagebrush/grass ecotype of the upper Rio Puerco begin 
growth during the first 10 days of April (DahI etal. 1976). 
Peak leaf height occurs from mid-May to late June and 
seed heads mature by early to mid July. 

Big sagebrush starts growth in late March to late April. 
Seed heads develop in July, but flowering is delayed until 
September following fall regrowth in late August. Seeds 
are shed in October and November (DahI et al. 1976). 
Art emisia has become specialized for wind pollination, 
with heads much reduced and aggregated into com- 
pound inflorescenses. Another feature of big sagebrush 
is the formation of layers of cork between the growth 
rings of xylem. This is an adaptation to severe cold or 
drought conditions (Stebbins 1971). 

Soils 
The soils of the upper Rio Puerco sagebrush/grass 

ecotype are classified as Mesic. The subgroup includes 
Typic Torripsament, Mollic Haplargid, Mollic Cambor- 
thid, and Entic Haplustolls. The orders are Entisol, An- 
disol, and Mollisol. The great soil groups are Regosal, 
Brown, Alluvial and Lithosols. 

The soils have developed from a layered sandstone- 
shale parent material formed by periodic flooding during 
the Cretaceous era. The soils which have developed 
range from clay loams to sandy clay barns and are gener- 
ally very fertile, but have become degraded. Sagebrush!- 
grass rarely occurs on soil depths of less than 10 inches in 
this area, although individual plants may be found in 
isolated cracks and crevices. The soils of drainage bot- 
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toms usually exceed 36 inches and have a sagebrush 
dominant aspect (USDA, USD1, NM Agric. Expt. Sta. 
1968). 

Characteristics and Uses of Big Sagebrush 
Big sagebrush or basin sagebrush is from the family 

Asteraceae; tribe Anthemideae; and genus Artemisia. Its 
name comes from the wife of Mausolus, king of Caria, and 
she, in turn, was named after Artemis, the Greek goddess 
of the moon. The species name, tridentata, refers to the 
3-toothed leaves (Vines 1960). It is a native, perennial, 
evergreen to late deciduous shrub or small tree that 
grows up to 6 meters tall. Taxonomic characteristics can 
be found in two subspecies, A. trident ata trident ata and A. 
tridentata wyomingensis found in the Rio Puerco area. 

The wood makes a hot fire and the brittle branches have 
been used for thatch or temporary sheds. The shrub's 
pollen causes hay fever, and an extract is used as a dia- 
phoretic, antiperiodic, or laxative (Vines 1960). Its wood 
smoke is so pungent that the Indians used to steep them- 
selves in it to help neutralize the effects of an encounter 
with a skunk (Elmore 1976). Sagebrush in the Rio Puerco 
area is eaten by small animals and browsed by mule deer, 
pronghorn, cattle, elk, and domestic sheep. 

Big sagebrush is relatively unpalatable and uses mois- 
ture, nutrients, and space that could produce forage for 
wildlife and livestock. It is high in protein, but also high in 
volatile oils. The oils in big sagebrush inhibit the activity 
of rumen microflora. Because of the oils in the leaves, big 
sagebrush is much less palatable than the grasses in 
summer, but may be used by livestock in the winter. For 
cattle, big sagebrush will be little utilized at any season if 
given a choice. Black sage is slightly more palatable for 
cattle. 

The root system of big sagebrush consists of both a 
long tap root and an extensive network of shallow roots. 
The long tap root enables the plant to reach the deeper 
water reserves unavailable to herbaceous species, while 

Species Composition of Big Sagebrush/Grass 
Communities 

Francis (1986) found the following major species in 
seven big sagebrush/grass communities. The mean im- 
portance value for each species is listed which is the sum 
of the relative cover, density, and frequency for each 
species. 

Management 
We do not have historical records that tell us what the 

potential vegetation was in the sagebrush/grass ecosys- 
tem. What we must now manage is the existing vegetation 
based on the productivity or potential of the current 
landscape. We must interpret these seral communities 
and keep them in an equilibrium with a "desired plant" 
community for the site. 

Management goals for the upper Rio Puerco sage- 
brush/grass communities may be best directed toward 
watershed stability. To accomplish this, it is necessary to 
produce a more dense herbaceous cover to hold the soil 
in place, increase infiltration and resistance to flow. Most 

the shallow roots are able to effectively capture moisture 
during high intensity, short duration, summer convection 
storms. Big sagebrush leaves vary in size, depending 
upon soil moisture when growth begins. This gives it a 
distinct advantage over other species present in the 
community. 

Species 
Blue grama Bouteloua gracilis 
Sand dropseed Sporobo!us cry ptandrus 
Alkali sacaton Sporobolus airoides 
Gal leta grass Hilaria jamesii 
Big sagebrush Artemisia tridentata 
Western wheatgrass Agropyron smithii 
Broom snakeweed Xanthocephalum sarothrae 
Bottlebrush squirreltail Sitanion hystrix 
Indian ricegrass Oryzopsis hymenoides 

Mean Importance 
Value 

.7866 

.5516 

.4373 

.4351 

.4074 

.2723 

.2065 

.1230 

.1195 
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sediment loss from degraded big sagebrush occurs in the 
interspaces between sagebrush plants (Blackburn 1975). 
An increased herbaceous interspace cover will reduce 
runoff and erosion, increase water infiltration, reduce 
sediment transport, and improve water quality. In order to 
produce a more dense herbaceous cover, the amount of 
big sagebrush should be reduced. 

The reduction of big sagebrush will also improve the 
wildlife habitat diversity. Sagebrush/grass communities 
provide critical winter range for mule deer and prong- 
horns in the upper Rio Puerco. Deer cannot survive on 
sagebrush alone but do utilize up to 50% in their diet. The 
reduction of big sagebrush will also improve the quality of 
sustainable forage for livestock (McEwen & DeWeese 
1987). 

Big sagebrush/grass communities produce a range of 
forage production. Based upon eight years of production 
data, three forage values for sagebrush/grass communi- 
ties in the upper Rio Puerco were calculated (Francis 
1990). The usable pounds of air dry forage per acre for 
cattle ranged from a high of 148 pounds to a low of 65 

pounds, with a mean of 107 pounds. 
Grazing management alone in the big sagebrush/grass 

ecotype will not improve the range condition or watershed 
condition in any reasonable time period. It may only hold 
the area in a static condition. Grazing management will be 
more effective in those sagebrush/ grassland communi- 
ties that are in a mid to high seral condition. In the upper 
Rio Puerco, livestock grazing should occur during the 
non-growing season, allowing herbaceous understory to 
maintain its vigor. For degraded sagebrush/grass com- 
munities dominated by big sagebrush, with little or no 
perennial grass and forb understory, deferment and rota- 
tion for range improvement is not realistic (Laycock 1978, 
Young et al. 1979). 

Grazing systems that result in heavy useofherbaceous 
understory during the growing season, even for a short 
period, have a chance to cause deterioration. Because the 
sagebrush is not utilized, it responds to reduced competi- 
tion from the deterioration of herbaceous species and 
becomes more competitive (Laycock 1987). 

Most sagebrush/grass communities in the upper Rio 
Puerco produce only 10—15 percent of their potential 
forage. Removing livestock from these degraded sites for 
up to twelve years makes only minor changes in the sage- 
brush cover relative to continued cattle use (Dahi et al. 
1976). In areas of low growing-season precipitation, even 
moderate use of perennial herbaceous species may place 
them in a severe competitive disadvantage over the non- 
palatable and well adapted big sagebrush. 

The most effective brush control treatment in the upper 
Rio Puerco has been the application of herbicide. A few 
areas have enough understory to carry a fire, and pres- 
cribed burning should be used where practicable; how- 
ever, the major advantages of herbicide control are that it 
will maintain the desirable, native grass species, retain 
the integrity of the ecosystem, and can be applied with 

little or no soil surface disturbance (Lancaster etal. 1987). 
If big sagebrush is a natural part of the community, it 

will eventually return. The time required for big sage- 
brush to return will depend on the subspecies of sage- 
brush, the management of the area, and climatic factors 
(Laycock 1978). 

Range managers will have to battle succession in the 
Rio Puerco watershed for many years to come in order to 
maintain the desirable plant communities where big 
sagebrush dominates the sites. 
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Coordinated Resource Management Planning in New Mexico 
Garth Grizzle 

New Mexico, the Land of Enchant- 
ment, is a state diverse in people, cul- 
tures, and natural resources. The 
uses and management of these re- 
sources are as varied as the resour- 
ces themselves. 

Land ownership and land use in 
New Mexico is a mix similar to that in 
other Western States. Of the State's 
land area, 54% or approximately 42 
million acres is privately owned range- 
land that is used for cattle and sheep 
ranching. Federal lands make up34% 
of the land area, and consist of both 
rangeland and woodland. This land 
is also used to support livestock 
grazing. The rangelands and wood- 
lands of New Mexico also support a 
wide diversity of wildlife species, with 
mule deer, elk, and pronghorn ante- 
lope being the dominant large animal 
species. Ownership is comprised of 
public lands, administered by the 
Bureau of Land Management; Nation- 
al Forests, administered by the USDA 
Forest Service; State lands, adminis- 
tered by the New Mexico State Land 
Office; Indian land; and private land. 

Many of the State's ranching oper- 
ations use the intermingled public 
lands and forest lands through per- 
mits, leases, or allotments. The USDA 
Soil Conservation Service is charged 
with providing technical assistance 
to landowners and users in planning 
and applying conservation programs 
on private land. The respective pub- 
lic management agencies must decide 
how lands under their jurisdiction 
will be used. To properly plan and 
apply conservation measures to the 
land, cooperation among state and 
public land management agencies 
and private land owners is necessary. 

Coordinated resource management 
planning in New Mexico is carried 
out under the terms and guidelines 
set forth in the Memorandum of Under- 
standing signed and agreed to by the 

various state and federal agencies 
including the N M Cooperative Ex- 
tension Service. The purpose of the 
Memorandum of Understanding isto 
foster statewide development and 
coordination of sound resource man- 
agement and conservation programs. 

The Memorandum of Understand- 
ing specifies the following areas to 

be coordinated when mutual interest 
and responsibilities exist: 

1. Implementation of conservation 
and management programs 

2. Watershed protection and flood 
prevention 

3. Environmental procedure and 
documentation 

4. Recreation programs 
5. Resource conservation and de- 

velopment 
6. Great Plains Conservation Pro- 

gram 
7. River basin studies 
8. Water uses and rights 
9. National cooperative soil survey 

10. Cooperative forest programs 

11. Wildlife habitat management 
Coordinated resource management 

planning begins at the local level 
with an annual coordination meeting 
attended by local representatives of 
the different state and federal agen- 
cies. The results of this meeting and 
recommendations for coordinated 
plans are then reviewed at the inter- 

mediate and state levels. 
Many coordinated resource man- 

agement plans have been developed 
in New Mexico. This planning pro- 
cess has resulted in the development 
of Great Plains Conservation Con- 
tracts, Flood Control Projects, and 
Watershed Management Plans. 

One example of such planning is 
the Cohn McMillan ranch located in 
South Central New Mexico. This CRM 
plan was developed in 1987 on pri- 
vate, state, and public land. The plan 
called for construction of 20,000 ft. of 
cross fence. This fencing allowed for 
implementation of three planned graz- 
ing systems on the ranch. With the 

Sacramento Mountains central New Mexico. Photo by Dan Abercrombie. 

Author is Area Range Conservationist, Roswell, 
New Mexico Soil Conservation Service. 
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use of these grazing systems the 
ranch has better utilized the forage 
resources for livestock. The grazing 
systems have also benefited the mule 
deer and elk that are found on the 
ranch. The grazing systems have 
provided a tool to manage both for- 
age for livestock and the habitat for 
wildlife. Also planned was a spring 
development and construction of 
11,000 ft. of new pipeline. This work 
was needed to improve the existing 
livestock watering system on the 
ranch. With these improvements bet- 
ter quality water for livestock and 
wildlife will be available. The system 
also improves grazing distribution 
by livestock and improves habitat for 
wildlife. 

Mr. McMillan's plan established a 

prescribed burning program on the 
ranch. The purpose for the burning is 
two fold. First, burning will improve 
the forage quality for livestock and 
wildlife on productive bottomland 
range sites. The second objective 
was to control mesquite invasion on 
these sites. 

This coordinated resource manage- 
ment plan and the implementation of 
the conservation practices have led 
to the enhanced water and forage 
quality and erosion control on 60,000 
acres of New Mexico rangeland. Mr. 
McMillan received the 1989 Rancher 
of the Year award from the Otero Soil 
and Water Conservation District, rec- 
ognizing him for his excellence in 
resource management on the ranch. 

The Pecos Cooperative River Basin 
Study is another example of land 

management through coordinated efforts. 
This study started in 1991 as a joint 
effort between the USDA Soil Con- 
servation Service and the National 
Forest Service. The study will deter- 
mine if vegetative change in the basin 
has influenced water yield and if 
improvement of the watershed con- 
dition can increase the water quality 
and/or improve the water quality of 
the Pecos River. The study area in- 
cludes an area of sixteen million 
acres in central New Mexico. The 
predominant land use is agricultural. 
Rangeland makes up the majority of 
the area. The rangeland is used for 
cattle and sheep ranching, and pro- 
vides wildlife habitat for pronghorned 
antelope, mule deer, elk, and numer- 

ous species of birds ranging from 
quail, to prairie chickens, to song 
birds. 

Over the past 100 to 125 years, the 
rangeland has undergone a vegeta- 
tive change from short grass prairie 
to brush encroached grassland. The 
woody species that now dominate 
the area are broom snakeweed, mes- 
quite, juniper, creosote bush, tar bush, 
and catclaw species. At the same 
time water yields of the Pecos River 
have declined by as much as 58% in 

some areas. 
Does coordinated resource man- 

agement planning work? You bet it 
does. More importantly if New Mex- 
ico is going to continue to meet the 
demands placed on its natural re- 
sources by its people, coordinated 
resource management planning must 
play an even greater role in the future. 

Cross Fence. CRMP Harkey Ranch and 
National Forest Service. Photo by Greg 
Haussler. 

Salad Creek Wafer Shed Dam. CRMP BLM and SCS. Photo by Greg Haussler. 
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Thoughts of One SRM President 30 Years Ago 
E. William Anderson 

A review of 1962's accomplish- 
ments leaves the impression that 
we have moved ahead generally. 
This is true. We have made good 
progress in 1962 and in many 
more items than the ones reported 
on during this Society meeting. 
Our accomplishments over the 
years are amazing, actually, when 
you consider the manner in which 
the Society has to work through 

committees and on donated time. Many, many busy peo- 
ple have been nothing less than magnanimous in their 
contributions. 

From my experience with Society business and func- 
tions during past years, a number of items have come up 
which seemed worthwhile for future consideration as 
Society projects. 

One item in particular that we have not yet considered 
appears to be of prime importance. It has to do with our 
role, individually, and as a Society in developing guide- 
lines for multiple-use management of our native grazing 
resource. This item requires some rather realistic soul- 
searching on the part of each of us. 

Range management, along with management of other 
natural resources, rapidly is entering a new era in which 
multiple-use management will be a popular term. Multi- 
ple-use management is not a new term. Neither is it a new 
concept nor experience. Something new is being added 
to multiple-use management of rangelands, however. 
Today, rangelands are esteemed for a variety of newly 
glamorized products. Almost explosively, camping, fish- 
ing, boating, hunting, rock collecting, week-end ranching 
and other uses are becoming sources of supplemental 
income from private grazing lands and demanding uses 
of public grazing lands. Furthermore, the whole populace 
is getting interested in these newly glamorized range 
products. The livestock rancher, irrigation farmer, fores- 
ter, game manager, and rangeman have become a minor 
group—number-wise—in this new development. Multiple- 
use management is no longer something with which we 
tussle as part of our routine work. It has become big-time 
stuff. We must not overlook the fact that these new pro- 
ducts are sources of supplemental income from land. 
With today's economic pressures, this makes the land- 

owner sit up and take notice. Economics is forcing these 
uses of rangelands to be included in normal planning of 
rangeland management and improvement. 

Unquestionably, the heat is on for working out equita- 
ble coordination of all uses of rangelands in a practical 
manner. It seems self-evident that more and closer 
collaboration—not merely cooperation—between inter- 
ests, agencies, and groups will be essential. Even more 
important, the philosophy of rangeland management 
must become one of improvement rather than regulation; 
one of teamwork rather than of segregated programs and 
interests. 

Fortunately, strong steps in this direction already have 
been taken. Federal agencies are being coordinated more 
closely at Departmental level to accomplish single pro- 
grams; rancher-, wildlife-, and other groups and organi- 
zations definitely are working together on knotty prob- 
lems. Ranchers and land-management agencies are 
collaborating more than they used to. 

Multiple use management is not simple. One of its 
major difficulties lies in judiciously assessing a relative 
value to each of the various uses that must be integrated 
on rangelands. Learning how to maintain these relative 
values once they are assessed under actual management 
will be even more difficult. Guidelines for assessing 
values equitably to rangeland users are not available. It is 
quite obvious that all uses cannot be assessed equally. 
Some must dominate. Others must be subordinated. 
Situations will vary. Each situation will have to be worked 
out separately. Judgement by individuals and groups will 
need to be the procedure by which relative values are 
assigned, even after guidelines are available. The ability 
of the individual to think, speak, and apply multiple-use 
management will be the deciding factor in how wisely the 
various rangeland uses are rated relatively and how well 
this rating will be maintained through management. 

The members of the Range Society, particularly the 
younger ones, certainly are going to play a major role in 
deciding the criteria on which each use will be judged 
relative to all other rangeland uses. If you recognize the 
increasing demand for knowledge and experience in the 
modern version of multiple-use management, then you 
will also recognize the responsibility that each of us has to 
learn all we possibly can about our field, the other fellow's 
field, and how they dovetail together. 

As we seriously try to develop our philosophy and abi Ii- 
ties in order to work effectively in multiple-use manage- 
ment, we need to pay particular attention to an unusually 
favorable characteristic of the American Society for 
Range Management. This characteristic is the make-up of 

Editor's Note: This was the President's Address at the 12 February 1963 
Annual Meeting of the Society for Range Management meeting in Rapid City, South Dakota. For a number of reasons the paper was never published in the 
Journal of Range Management as has been the standard practice. Everyone should read this and ask, "What has changed?" 
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the Society, and particularly the fact that we have 
rancher-members. 

Reflect, if you will, upon the far-sightedness of our 
Society's founders when they laid the groundwork for 
ranchers to be members of this Range Society along with 
other specialties in the field of grazing land management. 
Visualize the extremely important contribution being 
made to our over-all program by our rancher members. In 
a professional way, they provide the practical experience 
and industrial judgement that is absolutely essential for a 
balanced Society. No other scientific organization asso- 
ciated with natural resource management can claim this 
sort of balanced make-up. The American Society of 
Range Management, by its very nature, is "sitting pretty" 
in its potential as a leading organization on multiple-use 
management. As individuals and as a group, we must 
learn to more fully utilize the advantages we have. 

Please note that the over-all effectIveness of the Range 
Society and of its individual members would be enhanced 
significantly by an increased membership of those 
ranchers who value a coordinated scientific and practical 
approach; ranchers who appreciate the special things 
this Society can contribute to resolving multiple-use 
management wisely and at local level. 

As members of the Range Society, we are being chal- 
lenged. To meet this challenge, we must increase our 
ability to act with prudence, particularly where the art, 
science and special interests of grazingland management 
are inter-related and appear controversial. This is what 
we must pursue diligently before we can effectively assist 
the general public to appreciate the truly sound relation- 
ship that recreation, wildlife, watershed, wood produc- 
tion and domestic grazing must have to each other in this 
era of multiple-use management. 

As a major project for the future, I would like to suggest 
that each of us and the Range Society carefully study the 
need for a stepped-up activity centered around multiple- 
use management. The demand for guidelines for assess- 
ing values to rangeland uses already is great. The Society 
needs to evaluate what it can do to enhance the opportun- 
ities for our members to learn from the experiences and 

studies of others and what it can do to help develop good 
guidelines. Within the framework of our newly organized 
Range Education Committee, we have intensified our 
efforts devoted to educating the general public primarily 
on the rangeland resources and rangeland management. 
We need to focus comparable Society attention on the 
whole multiple-use aspect of grazing resource manage- 
ment. The fact that forage management is the focal point 
around which practically all rangeland uses are centered, 
makes the American Society of Range Management the 
nucleus organization in multiple use of native grazing 
resources. I think the matter is worth special considera- 
tion at this time. 

In closing, I want to restate a principle that we will need 
to remember time and time again as we work together to 
attain prudent multiple-use management of our native 
grazing resources. This applies to ranchers, researchers, 
bankers and businessmen, technicians and land adminis- 
trators alike. The whole Nation is going to learn the term 
"multiple-use management". It will be put into effect in 
one manner or another. Good range management, range 
science and wise resource use must retain domestic live- 
stock grazing in its true perspective among all the uses of 
our rangelands. We must be big enough industrially, pro- 
fessionally, and character-wise, to resolve hot-blooded 
local and national issues on rangeland management and, 
at the same time, attain perpetuation of a healthy range 
livestock industry. The most damaging evidence against 
attaining this objective will be if we get caught with our 
PLANTS down. You understand what I am pointing out, 
surely. 

The contribution of the Range Society to multiple-use 
management is going to be great. The type of member- 
ship we have and the caliber of our members assures this. 
The future of rangelands as a scientific study and of 
rangeland management as a profession looks exception- 
ally bright, promising, and challenging to me. So much 
so, in fact, that I wish I had another 25 years to devote to it. 
I am confident that the next 25 years will beat the socks off 
the past 25 for sheer pleasure of accomplishment. 
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In 1957, Maria Wilman died at age 
90 near the most southern point in 
Africa. Her death was unnoticed in 
the United States but her contribu- 
tions to the people of this country 
can be seen in rangeland improve- 
ment projects in Arizona, Okla- 
homa, Texas, and Mexico. 

Born in Cape Province, Republic 
of South Africa, in 1867, Miss Wilman 
was the fifth of nine daughters. She 
was the second South African female 
to attend Cambridge University in 
England, where she was awarded a 

The author is range scientist, USDA-Agricultural 
Research Service, Forage and Range Research 
Laboratory, Utah State University, Logan, Utah. 

Information in this article was provided by The 
McGregory Museum, Kimberley, Republic of South 
Africa; Dr. B. de Venter (retired), Botanical Re- 
search Institute, Pretoria, Republic of South Africa; 
and USDA-Soil Conservation Service, Plant Mate- 
rials Centers at Knox City, Texas, and Tucson, 
Arizona. 

Science Degree in geology, mineral- 
ogy, and chemistry in 1888. She 
returned to Cambridge in 1893 and 
completed a Master of Arts in botany 
during 1895. At that time, only certif- 
icates were given to women and it 
was not until 1933 that the degree 
was formally conferred on her by 
Cambridge University. 

Her father did not approve of a 
female working for a salary, and 
between 1895 and 1907 she volun- 
teered at the South African Museum 
in Capetown. In 1908, she became 
the first director of the Alexander 
McGregor Memorial Museum in Kim- 
berley. She travelled by ox-wagon to 
Basutoland (currently Lesotho) and 
Bechuanaland (currently Botswana) 
studying and recording Bushman art 

and culture. In southern Africa Miss 
Wilman is a well known prehistorian, 
and her Bushman skeleton and imple- 
ment collections are among the most 
important of their kind. Her book, 
"Rock-engravings of Griqualand 
West", is a classic and remained the 
standard text on this art form for 
almost 50 years. 

In addition to the Bushman collec- 
tion, Miss Wilman maintained a rock 
garden. Within the garden were suc- 
culents, native trees and shrubs, and 
approximately 200 grass species col- 
lected from all parts of Africa. From 
grasses in the rock garden she col- 
lected seed, and seed exchanges 
were made with botanists in Amer- 
ica, Australia and England. 

Fig. 1. Buffelgrass seed collection areas 

Maria Wilman—An Outstanding Contributor 
to Rangeland Improvement 

Jerry R. Cox 
Photo by McGregor 

Museum, Kimberley, 
South Africa. 
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Lehmann Lovegrass 
In 1932, Miss Wilman sent Leh- 

mann lovegrass (Era grostis lehman- 
niana) seed collected in Griqualand 
West to F.J. Crider at the Boice 
Thompson Arboretum in Superior, 
Arizona. In 1935, Crider joined the 
USDA-Soil Conservation Service 
(SOS), and in mid-year he organized 
a series of irrigated screening trials 
at the Tucson Plant Materials Center. 
Seed from Lehmann lovegrass plants 
that matured quickly and produced 
seed in the first growing season was 
increased and the selection numbered 
'A-68'. 

Between 1937 and 1950, approxi- 
mately 150 pounds of 'A-68' seed was 
produced at Tucson. Seed was dis- 
tributed to SOS field offices and 
planted in small plots from west Texas 
to Arizona. Many seedings were suc- 
cessful and 85,000 pounds of 'A-68' 
seed was commercially produced 
between 1951 and 1985. Two-thirds 
of the seed was planted in Arizona, 
New Mexico, and Texas. The remain- 
ing seed was planted in northern 
Mexico. Between 1940 and 1980, ran- 
chers and government agencies 
successfully established 'A-68' on 

approximately 170,000 acres. The 
species spread by seed to an addi- 
tional 170,000 acres in south eastern 
Arizona. 

WeepIng Lovegrass 
SCS records indicate that seed of 

'A-67' weeping lovegrass (Eragrostis 
curvula) arrived in Arizona at the 
same time as seed of 'A-68' Lehmann 

lovegrass. Crider (1945) indicates that 
'A-67' weeping lovegrass seed was 
collected on an escarpment between 
Mbula and Ngorongoro Craters in 
northcentral Tanzania. It is possible 
that 'A-67' was not collected in Tan- 
zania because: (1) plant collectors 
have been unable to identify non- 
seeded stands of weeping lovegrass 
in northern Tanzania, and (2) Miss 
Wilman travelled widely in, and col- 
lected grasses in Basutoland, only 
one of a few areas where weeping 
lovegrass occurs naturally. 

Between 1935 and 1980, 'A-67' weep- 
ing lovegrass was established on 
approximately 2 million acres in 
western Oklahoma and north west- 
ern Texas. In 1947 and 1953, seed 
from Oklahoma plantings were trans- 

ported to Argentina, and in the fol- 
lowing 30 years 'A-67' was estab- 

lished on 2 million acres. 'A-67' seed 
was also established in south eastern 
Australia, Zimbabwe, Japan and 
Spain. 

Klelngrass 
Before retiring in 1948, Miss Wil- 

man sent kleingrass (Panicum color- 
atum) seed collected in the Orange 
Free State to the Rietvlei Plant Exper- 
iment Station near Pretoria. Seed 
were shipped to the United States 
and planted throughoutTexas. Plants 
were successfully established in west 
central Texas, and in 1968 the SCS 
and the Texas Agricultural Experi- 
ment Station jointly released 'Selec- 
tion 75' kleingrass. 

Between 1975 and 1985, seed pro- 
ducers in Texas sold over 2 million 
pounds of 'Selection 75' seed, and 
seed were planted on several million 
acres of degraded Texas rangeland. 
'Selection 75' seed were transported 
and established on small areas in 
eastern Australia, Brazil, Cuba, Japan, 
Venezuela, and Zimbabwe. 

Butfeigrass 
C.J.J. van Rensburg, Department 

of Agriculture, Republic of South 

Fig. 2. Transplanting sites in southern A frica 
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Africa, obtained buffelgrass (Cench- 
rus ciliaris) seed from Mrs. Wilman's 
southern and north eastern African 
collections. Seed were sown and 
evaluated for establishment, persist- 
ence and forage production. During 
a drought in 1942, most mature buf- 
felgrass plants died. Remaining plants 
were thought to have originated from 
a collection made in the Turkana 
Desert of north central Kenya and 
southern Ethiopia. 

Seed from the Turkana collection 
was shipped to the United States in 
1946. Plants were successfully estab- 
lished and persisted in southern 
Texas, and the SCS informally re- 
leased T-4464 buffelgrass in 1949. 
After 1949, Texas seed producers 
sold over 7 million pounds of T-4464 
seed, and ranchers in southern Texas 
established the grass on 4 million 
acres. Seed were transported south 
into Mexico and successfully estab- 
lished on millions of acres along the 
east and west coasts. 

In 1989, I collected 30 buffelgrass 
ecotypes in Africa, Asia, Australia, 
North America, and South America 
(Fig. 1). In 1990, I planted the eco- 
types at 15 locations in southern 
Africa (Fig. 2). Preliminary results 
indicate that T-4464 has more in 
common with southern Africa eco- 
types than those collected in the 
Turkana Desert in 1989; hence, the 
possibility that Maria Wilman con- 
tributed to the selection of T-4464. 
Genetic evaluations currently under 
way at the University of Pretoria will 
test this hypothesis. 

Other ContrIbutIons 
Maria Wilman is also recognized 

for collections of Wilman lovegrass 
(E. superba) and botanical discover- 
ies that bear her name: (Watsonia 
wilmaniae, Stapelia wilmaniae, Rus- 
chia wilmaniae, Hereroa wilmaniae 
and Nananthus wilmaniae). In reco- 
gnition of her outstanding scientific 
contributions she was awarded an 
Honorary Degree of Doctor of Laws 
from the University of Witwaterstrand 

in Johannesberg in 1939. A testim- 
ony from the Royal Society of South 
Africa states that Maria Wilman was 
"one of South Africa's leading women 
pioneers in science." However, she 
was much more than that; Maria 
Wilman was an active force who 
conceived new ideas and shared 
ideas with farmers, ranchers, miners 
and scientists. For these accomp- 
lishments Miss Wilman should be 
considered one of the world's lead- 
ing women pioneers in science. 
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President's Notes (continued from page 259) 
(4) Undergraduate Paper Sessions. A special session 

is provided at each Annual Meeting for undergraduate 
student papers. Thirteen were presented at Spokane. 
Kelly Allred, New Mexico State U., chairs the sub- 
committee. 

(6) Student Display Contest. Nine student clubs com- 
peted at Spokane. Jim O'Rourke, Chadron State College, 
chairs the sub-committee. 

This is not a complete picture of SAM youth activities 

but it is certainly enough to demonstrate the strong and 
growing commitment by SRM to youth activities and the 
equally strong and growing commitment by young peo- 
ple to SAM and to range management. I salute all 
members, young and old, who have made our youth pro- 
grams the envy of other professional organizations. I am 
proud to be associated with you.—Jack Artz, President, 
Society for Range Management 



Jerry L. Holechek 

Over the last 50 years various management practices to 
improve cattle production efficiency in the Chihuahuan 
desert of southern New Mexico have been evaluated at 
the College Experimental Ranch operated by the Depart- 
ment of Animal and Range Sciences of New Mexico State 
University, and at the adjacent Jornada Experimental 
Range operated by the Agricultural Research Service- 
United States Department of Agriculture. These man- 
agement practices have been both active (high monetary 
inputs) and passive (low monetary inputs). Research on 
active management practices has involved primarily brush 
control and grazing systems while passive management 
research has been oriented toward stocking rates, cattle 
breeding improvement, supplemental feeding, watering 
point spacing, and replacement heifer management. 

The management strategy that has proven most effec- 
tive based on these various studies is to use a conserva- 
tive stocking rate (30 to 35% use of forage), a continuous 
grazing system, a maximum watering point spacing of 2 
to 3 miles apart, an intensive replacement heifer man- 
agement program, an intensive breeding program, almost 
no supplemental feed inputs other than a salt/mineral mix 
on the mature cow herd, and partial confinement of the 
herd during periods of severe drought. Performance 
measures comparing the average 1978 to 1984 Chihua- 
huan desert ranch, the average 1986 to 1991 Chihuahuan 
desert ranch, and the NMSU College Ranch with full 
application of the available technology are given in Table 
1. 

I will consider in detail the financial effectiveness of 
four rangeland oriented practices—stocking rate, water 
development, grazing systems, brush control—that have 
been most widely used on Chihuahuan desert ranges. 
The basis for my analysis comes from a series of reports 
by agricultural economists at New Mexico State Univer- 
sity and exercises I've performed using a computer model 
developed byAllenTorell, agricultural economist, NMSU. 
This model permits comparison of financial outcomes 
from various management practices through altering cat- 
tle prices, ranching costs, and ranch financial structure. 
The financial structure of the average Chihuahuan desert 
ranch given in Tables 2 and 3 is based on rancher inter- 
views and range surveys directed by Allen Torell and the 
author (Torell et al. 1990, Torell and Word 1991). Special 
thanks is given to Dr. Torell for his help in the develop- 
ment of this paper. 

Management Practices and Financial Returns 
Stocking Rate 

The conservative stocking rate is a critical factor in the 

superior vegetation, livestock, and economic performance 
on the College Ranch compared to surrounding ranges. 
Early long-term studies by Paulsen and Ares (1962) on 
the Jornada Experimental Range and by Valentine (1970) 
on the College Ranch showed Chihuahuan desert upland 
ranges had superior forage productivity under 30 to 40% 
use levels compared to those that were heavier. Over a 
24-year period a combination of continuous grazing and 
conservative stocking on the College Ranch has tripled 
forage production, increased range condition from low 
fair to high good, improved wildlife habitat, and given 
superior cattle performance (Beck et al. 1987, Saiwana 
1990, Tembo 1990). Under this strategy a stocking rate 
increase of 40% (165 to 120 ac/AU) has been possible with 
no sacrifice in cattle performance or increase in degree of 
forage plant use. 

The key question is what are the initial financial conse- 
quences of the 20 percent reduction in stocking rate that 
is required to lower forage use from 45 to 50% to 35to 4O% 
for the average ranch in Tables 2 and 3? Under a worst 
case scenario of no improvement in cattle performance, 
no reduction in supplemental feed cost and the present 
cost-price structure, a rancher destocking from 250 AU's 
to 200 AU's would receive about $25,000 from sale of 
cattle ($500/AU) and his ranch income would be reduced 
from $13,003 to $6,802. 

On the other hand if the 2O% stocking rate reduction 
increased calf crop by 5%, calf weaning weights by 30 lbs, 
lowered cattle death losses from 4% to 2% and reduced 
supplemental feed costs from $30 to $15 per AU, income 
from the cattle would increase from $13,000 to $16,555. 
Our research program at the College Ranch indicates the 
favorable scenario just described is much more probable 
than the worst case scenario. However, I recognize the 
need for research to better compare livestock production 
under different stocking rates. 

Three other considerations regarding the decision on 
whether or not to partially destock would be recent cli- 
matic conditions, recent cattle prices, and taxes. During 
the last six years in southern New Mexico, cattlemen have 
had both favorable precipitation conditions and high cat- 
tle prices. Based on historic trends (Fowler and Torell 
1985) the probability is now high for both drought and a 
decline in cattle prices. The old Wall Street adage of buy 
low and sell high applies just as well to livestock as com- 
mon stock. 

Under present tax laws the rancher that decided to 
partially destock would be subject to taxes on all income 
from the sale of the 50 animal units because the cost of 
raising and keeping the animals is allowed as a deduction 
against gross income during the life of the cattle. The 
rancher would be taxed at 28% of the $25,000 for a total 
tax of $7,000. For most ranchers a gradual destocking 
would be better for tax purposes than to sell all the anim- 
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Financial Benefits of Range Management Practices in the 
Chihuahuan desert 

The author is with the Department of Animal and Range Sciences, Box 
30003, New Mexico State University, Las Cruces, NM 88003. This research was 
supported by the New Mexico Agr. Exp. Sta. 
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Table 1. Production and efficiency characteristics for average medium sized-Chihuahuan desert ranches In southern New Mexico In the 
1978 to 1984 period and the 1986 to 1991 period and for the NMSU College Experimental Ranch using the best available technology. 

Characteristic 
Average ranch 
(1978 to 1984) 

Average ranch 
(1986 to 1991) 

College Ranch 
(best technology)2 

Ranch size (Acre) 40,000 40,000 40,000 
Number of AUV 235 250 333 
Number of mature cows 179 190 253 
Replacement rate (°/o) 13 13 13 
Bulltocowratio 1:15 1:15 1:15 
Calf crop % 74 75 87 
Calf death loss 4.0 4.0 <0.5 
Steer calf weight 425.0 420.0 490 
Beef product/Ac 1.35 1.44 3.53 
Supplement feed cost/AUY (%) 26.95 30.00 10.63 
Health care cost/AUY ($) 2.66 4.85 9.50 
Replace heifer mgmt cost/AUY ($) — — 10.05 
Total variable cost/AUY ($) — 117.24 116.85 
Total fixed cost/AUY ($) — 72.02 54.02 
Total cost/AUY ($) 165.88 189.27 170.87 
Total return ($) 8,084 13,003 49,487 
Return/AUY ($) 34.40 51.99 148.61 
Return/Ac ($) 0.21 0.33 1.24 
Stocking rate (Ac/AUY) 170 160 120 
Forage product (lbs/ac) 125 150 250 
Forage use (%) 45-50 45-50 30—35 
Range condition' Mid-Fair High-Fair High-Good 
'Soil Conservation Service approach is the basis for range condition ratings. 
1Standardized to 40,000 acres. 

Table 2. Financial structure of the average medium sized (250 animal unit) cow-calf ranch in the Chihuahuan desert of southern New Mexico 
in the 1986 to 1991 period. 

Item identification Unit Quantity Value/Unit/$ Total Value/$ 
Land: 

Owned rangeland Acres 8,400 25.77 216,468 
State lease range land Acres 8,000 6.44 51,520 
Federal lease rangeland Acres 23,600 — — 
Federal lease rangeland AUM's 1,780 42.96 76,468 
Subtotal 40,000 344456 

Dwellings: — — — 55,000 
Other buildings: — — — 36,000 
Watering facilities: 

Wells Number 4 10,000 40,000 
Pipelines Miles 2 2,100 4,200 
Tanks & Reservoirs Number 3 2,500 7,500 
Subtotal 51,500 

Barbed wire fence Miles 38 1,500 57,000 
Other range facilities — — — 4,000 
Machinery — — — 39,300 
Cattle: 

Cows Number 190 600 114,000 
Heifers 1-2 Number 25 600 15,000 
Heifer calves Number 25 374 9,345 
Bulls Number 13 688 8,944 
Horses Number 4 1,000 4,000 
Subtotal $151,289 

Total Value $738,545 

als in one year. It is doubtful that any monetary benefits and improve range Condition fl the Chihuahuan desert. 
would result from destocking below a 30% level of forage Surveys by the author show watering point spacings 
use. average around 4 to 4 1/2 miles apart on southern New 

Water Development Mexico ranges. Studies from the College Ranch indicate 
Better watering point placement and spacing is one of that changing spacings to 2 to 3 miles apart could 

the surest and safest ways to increase economic returns increase grazing capacity by 25 to 35% on many ranches 
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(Valentine 1947, Tembo 1990). Watering point spacings 
closer than 2 to 3 miles apart are of questionable benefit 
to livestock and vegetation, and cost may be excessive. 
This, however, needs to be better researched. If the 
rancher (Tables 2 and 3) reduced watering point spacing 
from 4 miles apart to 21/2 miles apart he should be able to 
gain a 25% increase in grazing capacity at a cost of 
around $18,800 (1 well, 3 pipelines, 1 tank), or $0.47 acre. 
Another $0.78 per acre can be added to these costs for 
additional cattle ($500/animal unit) foracostof $1.25 per 
acre ($50,000 total). Under the present cost-price struc- 
ture with no interest on the $50,000 required for this prac- 
tice, an extra $7,752 per year return could be expected. 
This amounts to a 15.50% return on investment and 6.45 
years for investment recovery. If the rancher borrowed 
the $50,000 at a 10 percent interest rate for 10 years, his 
annual payment would be $7,929 against $7,752 expected 
increased income from the practice which gives an 
annual loss of $177. A rancher with cash flow problems 
would be wise to avoid this investment although it might 
be suitable for a well-capitalized rancher. 

A major benefit of water development is to improve 
range condition and cattle performance. In this situation 
the rancher would sustain only the $18,800 ($0.47/acre) 
cost of the watering points. If calf crops improved by 5%, 
calf weaning weights increased by 20 Ibs, and cattle death 
losses were reduced from 4 to 2%, the rancher's total 
return would increase by $7,115 ($0.18/acre). Here 2.64 

years would be required to pay off the investment and 
annual return on investment would be 38%. If the rancher 
took out a 5-year loan at 1 0% interest, the annual payment 
would be $4,754, which is well below the $7,115 expected 
added income. Any Wall Street analyst would like this 
investment. 

SpecIalized Grazing Systems 
Athough specialized grazing systems have received a 

lot of attention by researchers on desert areas of Arizona 
and New Mexico, the results generally have been disap- 
pointing. The Santa Rita rest rotation grazing system was 
compared to season long grazing using moderate stock- 
ing rates in southeastern Arizona. After a 12 year period, 

Gross returns 
Sale Guideline 
weight Total value 

Livestock type $/CWT (CWT)* ($) ($/AUY) 

137 calves 89.00 4.2 51217 204.84 
2 cull bulls 55.00 12.5 1,375 5.50 
23 cull cows 42.00 8.0 7,728 30.91 
Total ($) 60,320 241.25 

Cost type 

Production costs 

Unit $/Unit 
Tax 

deduction 
Total 

($) 

Guideline 
value 

($/AUY) 

A. Variable costs 
1. Grazing fees 

State lease Acre (8,000) 0.59 x 4,720 18.88 
BLM AUM (1780) 1.86 x 3,311 13.24 

2. Supplemental feed x 7,500 30.00 
3. Livestock expenses 

2 purchased bulls Head 1,300 x 2,600 10.40 
Fuel & repairs x 4,500 18.00 
Veterinary & medicine x 1,200 4.80 
Property taxes (livestock) x 1,024 4.10 
Maintenance x 2,700 10.80 
Other x 1,756 7.02 

4. Hired labor x 0 0 
Total variable costs x 29,311 117.24 

B. Fixed costs 
Electricity x 1,700 6.80 
Telephone x 720 2.88 
Butane & Heating x 1,030 4.12 
Insurance x 4,200 16.80 
Depreciation x 9,346 37.38 
Property taxes x 1,010 4.04 
Total fixed costs x 18,006 72.02 
Total cash costs x 47,317 189.27 

C. Net ranch income" ($) $13,003 51.99 

•SaIe weights include 3% shrink. * *NO value is subtracted for operator labor and management. 

Table 3. Annual average budgeted costs and returns for the average medium sized (250 AU) cow-calf ranch in the Chihuahuan Desert of 
southern New Mexico (1986 to 1991). 
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grass densities and forage yields showed no difference 
between the two strategies (Martin and Sieverson 1988). 
The ranges studied were in good condition and the 
authors speculated that the outcome of their study might 
have been different on poor or fair condition ranges. 

On the College Ranch in southcentral New Mexico, a 
best pasture rotation scheme was compared to continu- 
ous grazing over a 24-year period. The best pasture 
scheme involved three pastures and one herd of cattle. 
Annually each pasture was used when its suitability for 
grazing was considered to be highest relative to the other 
pastures. Both climatic conditions and forage resources 
in the pastures were used to make grazing decisions. The 
ranges studied were generally in low fair to poor condi- 
tion at the beginning of the study and were conservatively 
stocked (Beck 1978, Beck etal. 1987). As previously men- 
tioned, impressive results were obtained with continuous- 
conservatively stocked grazing strategy. Both vegetation 
and cattle performance were highest under the continu- 
ous compared to the best pasture rotation scheme. 

The most effective specialized grazing strategy for 
desert ranges that has been experimentally tested is a 
modified best pasture system developed by Martin and 
Ward (1970). This strategy involves controlling where cat- 
tle graze by regulating access to water. This system 
involves little extra labor or fence and it nearly doubled 
forage production around the watering points over an 
eight-year period compared to a continuously grazed 
control. 

Presently there is considerable interest in short-duration 
type grazing schemes developed by Allan Savory. Much 
of the interest in these schemes has to do with the impres- 
sive claimsthatstocking rates can be increased by at least 
50 percent and in some cases doubled or tripled (Savory 
and Parsons 1980). Although research comparing vegeta- 
tion, livestock, and financial performance under short- 
duration and continuous schemes in the Chihuahuan 
desert is unavailable, some assessment can be made of 
the potential monetary benefits using a best case scenario. 

A report by Graham et al. (1991) indicates that water 
development and fence cost for short duration grazing 
systems in northeastern New Mexico have averaged 
about $3.20 per acre and extra livestock costs are about 
$500 per AU. On this basis total costs will be around $6.32, 
$4.76, and $3.98 per acre for 100, 50, and 25% stocking 
rate increases, respectively, on Chihuahuan desert. On 
the 40,000-acre ranch in Tables 1 and 2 this means total 
investments of $252,800, $190,400, and $159,200, respec- 
tively, to put the entire ranch under short-duration graz- 
ing. Under a best case scenario with no decline in cattle 
performance, no increase in total fixed costs, or no inter- 
est rate cost for borrowed capital, the rancher in Tables 2 
and 3 would increase his total return by $31,009, $15,505, 
and $7,752 for 100, 50 and 25% stocking rate increases, 
respectively. Recovery of investment would require 8.2, 
12.3, and 20.5 years. Returns on investment would be 
12.3%, 8.1%, and 4.9°h. If the rancher borrowed the money 
at 10% interest for 15 years, annual payments 

would be $32,599, $24,350, and $20,529, which are all 
above the expected increased returns. 

Under a worst case scenario the price of cattle might 
fall 30%, and severe drought could reduce forage produc- 
tion by 40% and cattle performance (calf crop and wean- 
ing weights) by 20%. Under these conditions in one year 
the rancher could easily lose 25% of his investment. 
Although ranchers with a strong financial balance might 
survive this scenario, the leveraged rancher would quickly 
be put out of business. The all-important question be- 
comes Could it happen? 

A rancher considering implementation of a short- 
duration grazing system would have the highest probabil- 
ity for success if he made his investment under conditions 
of low cattle prices and low interest rates after recovery 
from the last drought. Ranges in good condition would be 
more likely to sustain the heavier stocking rates needed to 
pay forthe short duration grazing system than those with 
depleted forage supplies. Research available from both 
the Great Plains (USA) and Africa indicate that if the 
rancher increased his stocking rate much more over 40% 
beyond what would normally be considered moderate, 
both financial and ecological failure would be likely 
within 15 years (Gammon 1984, Skovlin 1987, Heitsch- 
midt 1986, Willms etal. 1990). In New Mexico the average 
stocking rate increase for short-duration grazing systems 
has been about 60% (Graham et al. 1991). Nearly all these 
systems were implemented within the last 10 years, which 
have been characterized by highly favorable precipitation 
conditions. 

It is rather interesting that the rancher would do just 
about as well by investing in 30-year government insured 
bonds (7.5% yield) as under the short-duration graz- 
ing/50% stocking rate increase best case scenario. Most 
would agree short-duration grazing systems on desert 
lands are risky, uncertain investments with only moderate 
reward under the best of conditions. However, at moder- 
ate stocking rates they may have potential to improve 
vegetation and wildlife resources for those ranchers and 
government agencies who consider financial risks and 
returns unimportant. 
Brush Control 

Brush control has received much more emphasis than 
grazing management as a means to increase livestock 
productivity and economic returns in the Chihuahuari 
desert. Generally herbicidal control is the only feasible 
means of brush control on degraded sites with a sparse 
understory. On mesquite areas which show the most 
response to herbicidal control, a doubling of forage pro- 
duction from 120 to 240 lbs at a per acre cost of $8 for 
herbicide and $3.13 for livestock to make use of the extra 
forage ($11.13/AC total) would be reasonable best case 
scenario. Using the financial structure in Tables 2 and 3, 
the rancher who controlled brush on 25 percent of his 
land and doubled forage could expect an extra total 
return of $7,752 or $0.78/acre. In 14.4 years he would 
recover his $111,300 investment. The annual return on 
investment would be 7.0%. If the rancher borrowed the 
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money at 10% interest, annual payments, for 10- and 
20-year loans would be $17,650 and $12,889, respectively, 
which are both well above his annual $8,198 return. 

In the above best case scenario the returns (7.0%) are 
above bank passbook (3.0%) savings accounts and below 
long-term government bond yields (7.5%). A serious 
downside is the probability for success with a single her- 
bicide application is no morethan 5Oto 70%. Then there's 
also the possibility of drought and lower cattle prices. 
Under these conditions a rancher could easily lose half or 
all of his investment in a few years. Presently I conclude 
brush control is a risky and costly management practice 
for ranchers and government agencies in the Chihuahuan 
desert. The big question is, Will higher cattle prices and 
development of cheaper, more effective herbicides change 
this situation? 

Minimization of Infrastructure 
Some ranches in the Chihuahuan desert have high 

amounts of fence, watering points, buildings, corrals, 
roads, and machinery relative to others. These assets 
generally have an annual depreciation cost, a mainte- 
nance cost, or both. The tax code of the 1970's and early 
1980's permitted generous deductions for depreciation 
associated with these assets. However, the 1986 tax code 
lengthened depreciation schedules and eliminated cer- 
tain deductions. Under the present tax code, keeping 
infrastructure at the minimum level required to efficiently 
stock and operate the ranch is essential to controlling 
fixed costs and avoiding debt. Keep in mind that the high 
fixed costs are an important drawback of Chihuahuan 
desert ranching compared to the Great Plains. A disad- 
vantage of active range improvements such as brush con- 
trol or specialized grazing systems on private land is that 
ranches with high levels of infrastructure and grazing 
capacity per unit area tend to sell for less per animal unit 
than ranches larger in size but less developed (Torell and 
Doll 1989). This is because ranch buyers perceive owning 
more land as advantageous over the lower management 
costs associated with developed ranges (Torell and Doll 
1989). 

Conclusions 

Specialized grazing systems, stocking rate adjustments, 
brush control and water development have been the tradi- 
tional approaches to improving range condition and 
financial returns in the Chihuahuan desert. Under present 
conditions, specialized grazing systems and brush con- 
trol involve high monetary inputs and great uncertainty 
regarding their influences on forage and cattle pro- 
ductivity. 

Generally, ranchers have had an aversion to stocking 
rate reductions as a range improvement tool in the Chi- 
huahuan desert and on other rangelands. This is because 
they associate lower gross income and higher fixed costs 
per animal unit with lower livestock numbers. However, 

research indicates that even on a short-term basis (1 to 5 
years), higher individual livestock productivity and lower 
supplemental feed costs can more than compensate for 
this loss of income when stocking rates are reduced from 
heavy to moderate (30 to 40% forage use). On a long-term 
basis major increases in carrying capacity can be expected 
from this adjustment on most Chihuahuan desert ranges. 

Water development is one of the safest and most profit- 
able investments a rancher can make. The important 
criteria for successful water development are that areas 
producing at least 120 lbs/acre of forage exist in the zone 
two miles and more from water. Most ranchers will benefit 
financially more by using water development as a tool to 
improve range condition and cattle performance rather 
than to increase grazing capacity. 

Low intensity range management coupled with high 
technology cattle management is a contrary approach 
from the viewpoint of many ranchers and range conserva- 
tionists. However, this technology shows considerable 
potential for increasing the sustainability and profitably 
of cattle grazing in the Chihuahuan desert with low risk to 
the operator. Soil stability and excellent wildlife habitat 
are added benefits associated with this approach. Re- 
search is needed to better evaluate livestock productivity 
under this approach compared to more intensive stra- 
tegies. 
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Ray less Goldenrod Toxicity in Livestock 
Kip E. Panter, Dale R. Gardner, and Lynn James 

Rayless goldenrod, commonly re- 
ferred to as jimmy weed or alkali- 
weed (Haplopappus heterophyllus), 
is a toxic range plant of the south- 
western United States. Losses to live- 
stock have been reported in western 
Texas, New Mexico, Arizona, and 
southern Colorado (Kingsbury 1964). 
The disease has been referred to as 
'alkal i disease" because it was thought 
to be associated with drinking of 
alkali water. It is currently referred to 
as "milk sickness" or "trembles" be- 
cause the toxin is excreted in the 
milk of lactating animals and results 
in the poisoning of humans and young 
nursing animals. Cases of "milk sick- 
ness" in humans occurred in the 
Pecos Valley of New Mexico and 
were also identified with the disease 
in animals. "Trembles" refers to the 
clinical syndrome which is manifest 
by muscular weakness, muscle fas- 
ciculation, and collapse. This toxic 
syndrome of livestock, caused in the 
southwestern United States by ray- 
less goldenrod, appears the same as 
white snakeroot (Eupatorium rugo- 
sum) poisoning in the midwestern 
and eastern United States. The same 
toxins are believed to be involved in 

both. Rayless poisoning in livestock 
is usually a result of bad manage- 
ment and occurs in pastures where 
good quality forage is not available, 
thus forcing animals to graze less 
desirable plants. 

Description, Habitat and Geographical 
Distribution 

Rayless goldenrod is an erect, bushy, 
unbranched perennial shrub grow- 
ing from 2.0 to 4.0 ft in height. The 
base is woody. The leaves are alter- 

nate, linear, entire or toothed (Figure 
1). Heads are numerous, small, and 
clustered at the top of the stem with 
7-15 tabular flowers; corolla yellow, 
achene silky-hairy, with bristly hairs 
at the apex (Kingsbury 1964). 

This plant is commonly found in 
riparian zones along river valleys and 
drainages or dry plains, grasslands, 
or open woodlands from southern 
Colorado to western Texas, New 
Mexico, Arizona, and southward into 
Mexico. The plant grows abundantly 

Fig. 1 Rayless goldenrod. 

Authors are with the USDA-ARS Poisonous 
Plant Research Lab., 1150 East 1400 North, Logan, 
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on alkaline and gypsic soils in west- 
ern Texas and is especially abundant 
in the Pecos River Valley (Ueckert 
1984). 

Other generic names for rayless 
goldenrod are Isocoma heterophylla 
(A. Gray) Green and I. wrightii. A 
related plant Haploppappus frutico- 
sus is similar to rayless goldenrod, 
but with leaves divided into narrow 
lobes instead of entire. It grows in 
similar locations and contains the 
same toxin and apparently causes 
the same disease condition in live- 
stock. 

Toxicity 
The toxicity of rayless goldenrod 

in livestock mimics the condition in 
the Midwest and East from ingestion 
of white snakeroot. Both plants con- 
tain trematol as the crude toxic frac- 
tion. Trematol is a mixture of several 
chemical components (Zalkow 1962); 
however, the specific chemical con- 
stituent responsible for the toxicity is 
still unknown. Toxic signs of poison- 
ing may occur after ingestion of 
1-1.5% body weight of the plant for 1 

to 3 weeks (Schuster and James 
1988). Clinical signs may also con- 
sist of depression or inactivity, fol- 
lowed by noticeable trembling of the 
muscles of the nose and legs. Most 
cases of poisonings also result in 
constipation, nausea, vomition, rapid 
labored respiration, progessive mus- 

cular weakness, stiff gait, standing in 
a humped-up position, dribbling urine, 
inability to stand, coma, and death 
(Kingsbury 1964). Recovery is pos- 
sible with extended care, providing 
feed and water to recumbent anim- 
als. However, once an animal becomes 
too weak to stand the prognosis is 
poor. 

Management of Plants and Preven- 
tion of Toxicity 

Rayless goldenrod is not readily 
palatable and toxicity in livestock 
results from animals being forced to 
graze the plant due to lack of good 
quality forage. Therefore, avoiding 
overgrazing will often minimize poi- 
soning in livestock. 

Herbicide control may be accomp- 
lished with variable results, depend- 
ing on season and available soil 
moisture. There have been reports of 
87% control in May using aerial appli- 
cation of 0.5 lbs/acre of 2,4-D ester. 
Most spring applications of the 
phenoxy herbicides have been un- 
successful because of lack of ade- 
quate moisture for rapid growth of 
the weeds, resulting in inadequate 
translocation of herbicide through- 
out the plant. 

Late summer and early autumn 
applications seem to be most effec- 
tive (Ueckert 1984). Late August 
application of picloram at 1.0 and 2.0 
lbs/acre killed 90 and 100% of the 

weeds, respectively. Picloram ap- 
plied at 0.5 to 1.0 lbs/acre at 5 or 10% 
ae (acid equivalent) pellets during 
the summer orfall killed 90% or more 
of the rayless goldenrod, while the 
higher rate was necessary for 80% or 
greater control following winter appli- 
cations. Summer applications of 20% 
ai (active ingredient) pellets of tebu- 
thiuron at 1.0 lb/acre controlled 85%, 
but dicamba granules (5% ae) ap- 
plied at 0.5 or 1.0 lb/acre were inef- 
fective. Pelleted formulations of soil- 
active herbicides such as picloram 
offer ranchers and managers viable 
alternatives since rainfall is highly 
variable and generally limited through- 
out the geographical range of ray- 
less goldenrod (Ueckert 1984). 
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An Expert System for Prescribed Burning of Rangelands 
Henry A. Wright, James R. Burns, Hwaisik Chang, Keith Blair 

Prescribed burning is an effective tool to improve 
rangeland—remove litter that inhibits plant growth, in- 
crease forage yield, improve forage quality, control brush 
species, and manage species composition. However, 
many land managers are afraid to use fire. In order for 
prescribed fire to be more widely used, we need to quan- 
tify expert knowledge and find a way to transfer this 
knowledge to beginning burners in an easily learned and 
usable form. This paper explains the development of an 
expert system [A computer system consisting of exper- 
tise (in a knowledge base) and an inference processor 
that is able to infer conclusions from the expertise] for 
rangeland burning that is based on 30 years of expe- 
rience. It is user friendly and can greatly aid the training of 
students as well as assist experienced burners. 

This expert system consists of Pre-Burn Planning, 
Blackline Burning Feasibility, Blackline Operation Optim- 
ization, and Headfire Burning Feasibility. Still under 
development are Burning Area System, Learn About 
Prescribed Burning, and Weather Analysis. This system is 
being developed by the Department of Information Sys- 

Authors are with the Department of Information Systems and Quantitative 
Sciences and the Department of Range and Wildlife Management at Texas 
Tech University, Lubbock 79409. This project was funded by the Higher 
Education coordinating Board for Texas, Advanced Technology Program, 
Roger Elliott, Assistant commissioner. This is Journal Article T-9-634 of the 
college of Agricultural Sciences. 

tems and Quantitative Sciences and Range and Wildlife 
Management at Texas Tech University. It will be nearing 
completion in fall, 1992, and is being field-tested in 1992. 
It should be available for marketing in spring, 1993. 

Several other research groups have endeavored to 
develop expert systemsfor prescribed burning, including 
a Canadian group, McRae et al., 1991, and an Australian 
group, Ludwig 1988, 1990. 

The Canadian Prescribed Fire Ignition Expert System 
(PFIES) is in the development stage. It will be designed 
for planning any prescribed burn that utilizes the Cana- 
dian Forest Fire Weather Index System in setting the 
weather prescription (McRae et al. 1991). Main goals of 
PFIES are to have good fire coverage over the burn area 
and to maintain safety (control) of the burn. 

SKRUBKILL (Ludwig 1988, 1990) and MALLEEFIRES, 
aderivativeofSHRUBKlLL (Ludwig et al. 1990), are deci- 
sion support systems which provide expert advice on the 
use of the fire to control non-desirable shrubs in the 
semi-arid woodlands of eastern Australia. Each of these 
support systems consists of three modules: BURNTIME, 
to get advice on whether and when to burn; BURNWAYS, 
to get advice on how to burn and; BURN ECON, to get a 
cost-benefit analysis for the planned burn (Ludwig 1988). 

-- 
IIEHU 

Blackline Burning Feasibility 

This expert systeli deterijines whether black line burning is 

feasible, under particular weather and fuel conditions, relative 

to aehieverient of burn objectives and considerations of 
fire control and safety. 

Move Select Help Of f Exit 

FIg. 1. The computer screen, highlighting the Blackline Burning Feasibility Unit. 
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BURNWAYS is described as a comprehensive informa- 
tion base on how to plan and safely conduct a prescribed 
fire in a target paddock. The consultation with BURN- 
WAYS is described as lengthy. No details are given as to 
its knowledge base, output, or technique for burning. 

Expert System 
Our expert system is applicable to high and low volatile 

fuels (high volatile fuels will give off fire brands that are 
capable of starting fires), can be used by hand crews for 
manual burning and/or by a helitorch unit for burning by 
helicopter, and is sensitive to unit size and fuel types. 
Written for IBM compatible microcomputers, this system 
will have broad application for many fuel types in the 
western and central United States and should be espe- 
cially useful to teach beginners in prescribed burning and 
be an aid to those with intermediate fire experience. The 
system is intended for use in pre-burn planning as well as 
initiation and execution of the actual burn in real-time 
(the expert system is able to return actions and decisions 
sufficiently fast to be used on-line in the field). 

The total expert system will eventually have nine units 
as outlined in the introduction. Figure 1 illustrates the 
computer screen, highlighting the Biackline Burning 
Feasibility sub-unit. Each sub-unit of the expert system is 
briefly described as follows: 

Pre-burn Planning System—evaluates the economic 
feasibility of prescribed burning, determines width and 
location of biacklines, and provides a checklist to follow 

before burning blacklines. Includes special prompts for 
equipment lists, notify sheriff, how to mop up, etc. 

Blackline BurnIng Feasibility System—evaluates the 
risk and effectiveness of blackline burning based on 
weather conditions, ten-hour fuel moisture, day or night, 
green-leaf shrub moisture, fuel volatility, fuel loading, 
topography, and proposed ignition methods. 

Blackline Operation Optimization System—determines 
the order for burning different fuel loads as sub-units in 
blacklines, the inferred smoke direction, and the most 
effective locations for helipads and suppression crews 
based on size and shape of the burning area. 

Headfire Burning Feasibility System—evaluates the 
weather conditions, ten-hour fuel moisture, natural fuel 
breaks in headfire area, and width of blackline to deter- 
mine whether a headfire will be safe and effective. 

Burning Area System—gives us the ability to delineate 
the shape of a pasture to be burned, draw location of 
helipads and water sources, and note special areas. 

Learn About Prescribed Burning—this is a menu and 
hypertext knowledge subsystem. If you want to know the 
definition of blackline, equipment, headf ire, helitorch, 
etc., just placethe cursor overthe word in the menu, and it 
will give you a definition. 

Weather Analysis System—gives us the ability to pre- 
dicton-site changes in airtemperature, relative humidity, 
and wind speed based on current weather conditions and 
time of day. 

Fig. 2. Display of the location of blacklines and helipads given weather and region, shape, and other considerations. 
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Each of these subunits is described in greater detail 
below: 

Pre-Burn Planning System 
In the planning phase su b-unit, the expert system takes 

the burn planner through all of the details that need to be 
considered before conducting a prescribed burn. Some 
details include: rainfall since October 1 (date will vary 
with region), desired wind direction to burn blacklines 
and headfires, size of burn unit, dominant fuel type, pro- 
posed width of blacklines, fine fuel load, green fuel mois- 
ture of living shrub or trees, location of blacklines, loca- 
tion of dozed lines, width of dozed lines, crew size to 
tion of dozed lines, width of black lines, crew size to con- 
duct burn, equipment needs, and the need to doze around 
power lines. This sub-unit also prompts the planner to 
notify the local fire department, sheriff, and neighbors on 
the day of the burn, which is usually the responsibility of 
the landowner. Other factors of importance are the loca- 
tion of roads and natural breaks to assist spot fire attack, 
the need to cut dozed lines to mineral soil, (these need to 
be field-checked), and familiarization of the pumper crew 
with unit roads and boundaries of the burn unit. This 
information is followed with procedures for "mopping 
up"—i.e., how to handle smoldering logs and burning 
debris that are covered with soil, etc., following the burn. 
Many escaped fires happen a day or so after a successful 
prescribed burn. Always mop-up after a burn. 

The fire planning sub-unit also evaluates the economic 

feasibility of prescribed burning. To determine the eco- 

nomic feasibility of burning a unit, the planning system 
analyses various factors, including alternative treatments, 
rainfall in the previous and current year, fuel type and 
distribution, alternative grazing pasture, size and shape 
of unit, and any existing artificial objects within the burn- 
ing units. 

To determine blackline locations, the expert system 
examines variables related to the prevailing wind direc- 
tion, topography of the burning area, dozed line condi- 
tions and road and any previously burned area. The plan- 
ning system provides suggestions for many other de- 
cisions, such as ignition procedures for blackline and 
headfire depending on wind direction and fuel loading, 
crew size determination, equipment preparation, values 
at risk outside of the burn, and fuel loading outside of the 
burn area. Finally, the system allows users to learn impor- 
tant facts and rules about prescribed burning. 

For example, after you have gone through the steps of 
planning a burn, the Fire Planning System will ask if you 
want some "hints for pre-burn preparation." If you do, 
answer yes. Then it will give you a detailed list of equip- 
ment; tell you to notify neighbors, local fire departments 
and sheriff on day of burn; tell you how to mop up after the 
burn; give you a list of burning restrictions according to 
state law, etc. 

Typical screen produced by the blackline planning 
expert system is shown in Figure 2. This screen shows 
where the blacklines should be placed as well as place- 
ment of the helipads. 

Fig. 3. User interface (phase 1—query mode) for the black/me burning safety system. 



RANGELANDS 14(5), October 1992 289 

Blackline Burning Feasibility System 
This system evaluates the risk and effectiveness of 

blackline burning based on (1) weather conditions, such 
as wind speed, relative humidity, air temperature, sun- 
shine, and 10-hr fuel moisture, (2) rangeland conditions, 
such as topography, green juniper moisture content, and 
fuel type and load, and (3) ignition methods. The session 
with this system requests information for the following 
items: 

Do you expect a cold front moving into the area within 
12 hours? 

Is the time of the prescribed burn daytime or nighttime? 
What is the fuel type? 
What is the ten-hour moisture? 
What is the percentage of shrub or tree fuel moisture? 
What is the topography of the burning area? 
What is the temperature? 
What is the wind speed? 
What is the humidity? 
What is the Ignition Method to be Used (Hand or Heli- 

torch)? End of questions. 
Figure 3 illustrates how these queries are presented to 

the user. Based on user responses to these questions the 
system will infer a burning decision, that is whether burn- 
ing is feasible or not. Additional output of this system is a 
verbal explanation of the situation, inference process, 
and expert system's conclusion. The system will then take 
you into the next phase only if a cold front is not expected 
within the next twelve hours, and only if the ten-hour fuel 
moisture is in the proper range (7 to 11%). 

Following the input of all data, a graphic display of five 
colors (Figure 4) shows the dot location of input data 

relative to safety risk for burning. As we go from left to 
right on the 5-color screen, red indicates conditions in 
which fire brands are certain to cause fires, and it is too 
dangerous to burn. Yellow indicates marginal conditions 
for burning. We generally burn under these conditions 
with hand crews, but narrow the strips for a strip-headf ire 
and put the most experienced person on the lead torch to 
set the pace. Burning generally proceeds slowly with 
good suppression crews. Green is OK to burn for safe and 
effective burns with hand crews or helitorch. Light blue 
gives conditions in which burns by hand crews will be 
spotty, but the helitorch will be effective. Dark blue indi- 
cates weather and fuel conditions that will stop burning. 

The colors on the graphic display are not static. They 
change according to day or night time, fuel type and 
volume, topography, and whether ignition is by hand or 
helitorch. Across the bottom of the screen, wind speed is 
displayed as a third variable to further assist the fire boss 
as to how burning conditions will change over time. 

The two-dimensional grid of the display plus the wind 
speed scale displays a lot of information instantly that 
enables the fire boss to make decisions quickly. For 
example, if the dot comes up in the yellow area and wind 
speed is in the yellow area, the fire boss may elect to wait 
an hour or soto begin burning blacklines sothat he has a 

greater margin of safety against spot fires. He might make 
this decision because he either has a moderately expe- 
rienced suppression crew or only has a skeleton suppres- 
sion crew. When the fire boss elects to begin burning, he 
should enter current weather and ten-hour data to see if 
conditions have changed and are now safe. This kind of a 

support system will greatly assist fire bosses in the con- 
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Fig. 4. Graphic display for weather and fuel variables (upper right of graph) entered. 
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Blackline Operation Optiuiization 
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FIg. 5. Display of blackline operation optimization system. 
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ducting of a safe and effective prescribed burn. 
This portion of the expert system for burning blacklines 

has been field-tested and checked with burning condi- 
tions for over 100 safe (no spot fires) and effective burns 
in west Texas. It has also been verified with field data from 
past fires in which over 50 spot-fires occurred. Our next 
step is to test this system in other regions of Texas and in 
other states to verify prescriptions and make refinements. 
It appears that the current system will have broad applica- 
tion in grasslands and shrub-grasslands of the western 
and central United States. 

When dozed lines are completed around the blackline 
area, generally a 100 or 400-foot wide area on north and 
east sides of a pasture, the blackline is divided into sub- 
units according to fuel loading (grass, chain juniper and 
grass, heavy chained juniper) and topography so that 
each sub-unit can be burned under the most ideal 
weather conditions considering safety and effective re- 
moval of herbage and dead woody material. For example, 
grass areas may be burned with the warmest weather in 
late afternoon, then grass-chained juniper mixtures after 
sundown, and heavy brush during late evening. This 
procedure is known as optimizing the burning of subunits 
in a blackline, which will be discussed in the next section. 

Blackllne OperatIon OptImIzatIon System 
This system provides details as to operation procedure. 

In what order will subunits of the blackline be burned? 
How will you disperse your suppression and helipad 
crews? Where do you place them? Where will you locate 
the pumper and helipads? What role does crew expe- 
rience play? Who will have radios? Who will be the lead 
person on the ignition crew? How will torches be refilled 
and by whom? Who will watch for spotfires? Who will be 

ignition boss, pumper boss, and suppression boss? How 
will crews move if the helitorch is being used to burn 
blacklines? How and when will blackline mop-up pro- 
ceed? In the event of a spotfire, how will the spotfire be 
attacked and suppressed? Information relative to these 
questions is contained in this system. 

After subunits of the blackline have been delineated, 
their order for burning relative to weather conditions is 
established (Figure 5). Then the system decides where to 
initially locate the suppression crews and how their posi- 
tions will change with the order of the subunits to be 
burned. If necessary, helipads will be located depending 
on the inferred smoke direction at time of operation. 
Lastly, the system analyzes the weather change patterns 
based on user-provided forecasts and uses them to 
determine when to burn the different sub-units of the 
blackline that best utilizes the weather conditions. 

Headflre Burning Feasibility System 
A program for conducting headfires is being developed 

that will operate similarly to the program for blacklines. 
The air temperature is generally 70 to 80° F and accepta- 
bility of this temperature range and the associated rela- 
tive humidity and wind speed depends on volatility of fuel, 
fuel loads adjacent to the burn, and width of blacklines. 
Burns can be conducted with hand crews or a helitorch 
with a "rain-drop ignition pattern." Sometimes blacklines 
may need to be widened when air temperature is about 
65° F on the day of the burn before proceeding with the 
headf ire. 

This system uses the same weather, fuel, and topo- 
graphic variables as in the Blackline Burning Feasibility 
System. The difference is that weather conditions are 
more favorable for burning with a headf ire in order to get 

. Heavy 
Brush 
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Move Select Previous Topic 

FIg. 6. Display of Learn about Prescribed Burning. 

an effective burn. The headfire prescription is always 
dependent on a blackline for the headfire to burn into. 
The width of blackline needed will vary from 50 to 500 
feet, depending on height and volatility of fuel. For exam- 
ple, the blackline width for broom snakeweed-grass is 50 
feet, tobosa-sprayed honey mesquite is 100 feet, sage- 
brush-grass in Idaho or south Texas brush is 200 feet, 
chained juniper is 400 feet, and dozed juniper is 500 feet. 
Output is a two-dimensional graph (relative humidity and 
temperature) with five colors of burning safety plus a 
windspeed effects bar as discussed in the section on 
Blackline Burning Feasibility System. 

Other subsystems that are being developed are as 
follows: 

Burning Area System 
The Burning Area System will allow the user to select or 

draw a pasture shape with location of helipads, and water 
sources. It will be used to facilitate generation of the fire 
plan. 

Burning Area System 
This system will permit the user to look up the meaning 

for any of the terminology used in the software program. 
For example, GRASS is fine fuel in the range of 600 to 
5,000 lb/ac and does not contain volatile fuel. DEAD 
MODERATE BRUSH contains grass and 5 to 20 tons per 
acre of highly volatile dead juniper that was chained in 
past years. DEAD HEAVY BRUSH contains more than 20 
to 100 tons per acre of highly voltaile dead juniper brush. 
The system will aid users when there is any question 

about the meaning of terms. A typical screen produced by 
the sub-system appears in Figure 6. 

Weather Analysis System 
Current weather conditions (windspeed, air tempera- 

ture, and relative humidity) will be used to forecast 
weather conditions hour by hour for the next 6 to 9 hours. 
This data will enable the fire boss to determine when 
burning can begin, what order he wishes to burn different 
blackline fuels (e.g., tobosagrass-mesquite first, then 
dead moderate brush, and lastly, dead heavy brush); and 
how to allocatetimeforthe burning of each of these fuels. 

Summary 
Thirty years of prescribed burning experience were 

used to develop an expert system for prescribed burning 
on rangelands. The system will eventually contain nine 
sub-units - a Pre-Burn Planning System, a Blackline 
Burning Safety System, a Blackline Operation Optimiza- 
tion System, a Headfire Burning Safety System, a Burning 
Area System, a Learn About Prescribed Burning System, 
and a Weather Analysis System. This expert system will 
be usable in most grass or grass-shrub fuel types, is 
applicable to both high and low volatile fuels, and can be 
used by hand crews for manual burning or by a helitorch. 
For beginners in prescribed burning and those personnel 
with intermediate fire experience, this expert system 
should enable them to learn the art of prescribed burning 
quickly and to burn with confidence. 

REQUI RED LOUT PMENT 

Learn about Black line Burning 

EquipMent required before beginning a prescribed 
burning prograpi include 

Punper 
Belt Weather kit 

Drip torches 
Hand tools: Shovels, 
Radio Copipionication: 
Heavy equippient: lin 

PUMPER 

A pumper is essential because water is the quickest 
nethod to cool anlescaped fire . allowing it to be 
put out. 

The type of punper siany vary fron a cattle sprayer 
to a fire truck, but it should neet the following 
spec if icat ions: 

niniuiu,, capacity of 100 gallons 
MiniMUM of 50 feet of hose 
hand held nozzle with adjustable spray 

ESCAPED FIRE 

The(f ire bossishould tell the suppression crew where the greatest 
danger of escape fires, but the crew Must be aware that spot fires 
can occur anywhere. 
If the suppression crew should find a spot fire outside the unit, 
all ignition is stopped until the escaped fire is controlled. 

Icjnition crew should help the suppression crew contain the spot fire 
if required. Further ignition does not take place until the fire boss 
deternines it is safe. 
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This expert system, written for IBM compatible micro- 

computers, will have broad application in grasslands and 

grass-shrublands of the western and central United 
States. It is intended for use in planning the burn as well 
as initiation and execution of the burn on-site. 

User License 
Single machine-single user licenses have been granted 

to the Soil Conservation Service in central Texas, Welder 
Wildlife Refuge, Utah State University, and University of 

Idaho to test this expert system outside of West Texas. A 
limited number will be granted to other potential users 
upon request. 
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Professional Bias, Public Perspectives, and Communication Pitfalls 
for Natural Resource Managers 

Mark Brunson 

I. Recognizing Bias in a Changing Managerial Landscape 
Range managers, like other natural resource profes- 

sionals, sometimes find it difficult to communicate effec- 
tively with an ever-broadening range of client publics. 
Frustrated managers may find themselves blaming cer- 
tain interest groups, especially those that are relative 
newcomers to the resource policy debate, for harboring 
biases that prevent them from accepting "the facts" about 
natural systems. 

Such complaints are not entirely unfounded. But bias is 
not restricted to any segment or society. We in natural 
resources have our own characteristic biases. Some are 
rooted in personal experience, others may be born of long 
association with the clients we serve. Still others grow out 
of our professional culture—the way we all are taught to 
think about natural resources. This paper will examine 
causes, consequences, and antidotes for bias among 
resource professionals. As a social scientist who studies 
forest management issues, I hope to be able to help range 
managers recognize and avoid the kinds of communica- 
tion pitfalls that have helped make the debate over 
Northwest forests so intractable. 

Finding the "middle." We live and work in a world that 
is increasingly polarized. Disputants in resource conflicts 
typically describe opponents in terms of villainy, taking 
positions that are increasingly far from the realm of rea- 
son or compromise (Clark and Stankey 1991). A National 

Audubon Society publication introduced the society's 
television special on public lands grazing with a blaring 
headline, "Western Range Reels Under Cattle Onslaught" 
(NAS 1991). It looked like a review of a new horror 
movie—Friday the 13th, Part 10: Night of the Living Cow. 
Yet environmentalists don't have an exclusive franchise 
on hyperbole. The article contained this quote by a 
spokesman for the National inholders Association, which 
led a boycott of the Audubon special's sponsors: "By 
sponsoring this show, General Electric is declaring war 
on rural families throughout America." That's ridiculous, 
too. G.E. wasn't declaring war on anyone; it simply 
wanted to sell products to people who watch Audubon 
specials. 

In such a polarized world, it's easy to take pride in being 
"in the middle." But the "middle" is a pretty big place. 
Exactly where in the middle are resource managers? Is 
our middle the same as "the public's"? Or do our biases 
put us someplace other than where we think we are? 

Vining and Ebreo (1991) recently examined this ques- 
tion in a random telephone survey of Illinois residents. 
Respondents were asked to rate the importance of var- 
ious national forest outputs (timber, water, wildlife, etc.). 
Environmental group members and Mark Twain National 
Forest employees were also surveyed, and the results 
were compared. 

Managers gave roughly equal weight to every output; 
i.e., they espoused a standard multiple-use philosophy. 
However, both the environmentalists and the general 
public placed greater value on things like wildlife and 
scenery—the so-called amenities—and less value on 
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commodities such as timber. It's worth noting that the 
public's responses more closely resembled those of 
environmentalists than managers. The authors also asked 
members of each group to predict how the other two 
groups would respond to the survey. Managers predicted 
their view would more closely match the public's than was 
actually the case. In other words, "the middle" wasn't 
where the managers thought it was. 

A nation of environmentalists. A useful, if unscientific, 
indicator of the national trend toward environmentalism 
can be found in the decisions by McDonald's Restaurants 
to discontinue styrofoam packaging and to advertise that 
its hamburgers do not contain rain forest beef. Public 
opinion polls consistently show that about three-fourths 
of Americans call themselves "environmentalist," and 
two-thirds agree with a statement that "threats to the 
environment are a serious as environmental groups say 
they are" (Dunlap 1991). 

Likewise, the resource management professions increas- 
ingly attract environmentalists. The trend is reflected in 
the incoming freshmen classes of range, forestry, and 
wildlife programs (Box and Thomas 1991) and the rise of 
the AFSEEE reform movement within the Forest Service. 
Younger professionals are increasingly critical of tradi- 
tional resource management philosophies. In surveys of 
Forest Service employees, Kennedy and Quigley (1989) 
found a steady trend whereby the newest employees were 
the most environment-oriented, while those with the 
longest tenure were the most commodity-oriented. 

However, there's also evidence that, as managers 
spend more time in an agency, their perspective shifts. 
Political scientists explain this phenomenon in terms of 
"capture theory," which argues that agencies can come to 
be controlled by one of its client publics. Fortmann (1990) 
argues, for example, that Cooperative Extension grazing 
specialists in California have come to identify so strongly 
with ranchers that they resist changes that threaten the 
traditional ranching lifestyle if ecological conditions war- 
rant a change in management. Similarly, when I've asked 
professional foresters to judge the scenic impacts of 
forest management, their answers match those of the 
general public except when rating the impact of tradi- 
tional harvest practices like clear-cutting. Most people 
find clearcuts ugly, but foresters don't. They believe in the 
science that says clear-cutting can be a good thing to do 
in the woods. As a result, their professional values have 
shaped their personal views about beauty. 
II. Why Communication Often Falls 

If managers think they're in touch with the public when 
they're not, it's a surefire recipe for failure. Lawsuits, 
appeals, protest rallies—all reflect our failures to meet the 
expectations of one or more client groups. Most such 
failures can be traced to a lack of understanding. And 
while no group has a monopoly on misunderstanding, it's 
part of the resource manager's stewardship role to try to 
identify and remove obstacles to understanding which 
can interfere with proper protection of natural resources. 
The remainder of this paper addresses four such obsta- 

des which can be traced to professional biases and 
values: 

—We often rely too heavily on technical expertise to 
solve all problems. 

—We erect language barriers between us and those we 
serve. 

—We send conflicting messages to the public. 
—We fail to understand the relationship between social 

values, the meanings people assign to natural resources, 
and their perceptions of how management activities can 
affect those social values. 

The cult of expertise. Reliance on technical knowledge 
isa reflection of professional culture. Every resource pro- 
fession has as one of its core beliefs the notion that there's 
a solution to every problem, and that only science can 
help us find it. This scientific-rational approach to problem- 
solving is what made systematic management of natural 
resources possible. It's been drummed into us since our 
very first introductory course in college. Almost inevita- 
bly we adopt a value system that places enormous 
emphasis on technical expertise about the complex natu- 
ral systems in which we work. 

Unfortunately, such a value system has side effects. 
One is that it makes us look arrogant in the public's eyes. 
We may see ourselves as public servants, sharing thefru it 
of our experience and expertise, but it's human nature to 
be resentful when someone says, "Pay attention, because 
I know more than you do." Even worse, our value system 
can trick us into believing we're the only ones who know 
anything about an issue. When we lament our failure to 
"get thetruth outtothe public," as Bonham (1991) did in a 
recent issue of Ran gelands, we imply that the public is 
misinformed and/or ignorant. Too often, the next step in 
the thought process is a belief that to accede to public 
wishes is to abdicate professional responsibility—even 
on the public's own land—since the public is too unedu- 
cated, or too emotional about natural resource issues, to 
know what it really wants. 

In an effort to examine common beliefs about public 
criticism, Fortmann (1990) examined several years' worth 
of formal protests filed against proposed forestry opera- 
tions regulated by the State of California. She focused on 
three assumptions: that the general public is uninformed 
or incorrectly informed about forestry; that protests of 
forest management activities come mostly from a small 
cadre of non-local environmental activists; and that most 
of the concerns expressed in those protests had to do 
with aesthetic or sentimental values. 

In fact, two-thirds of the complaints came from neigh- 
bors and local residents, while just 4 percent were gener- 
ated by environmental activists. Only about a quarter of 
the comments concerned amenity issues such as recrea- 
tion, scenery, or old growth; morethan half were scientif- 
ically grounded, well-informed arguments over technical 
issues such as erosion, water quality, or road safety. 
Fortmann's work shows that the public isn't always in 
need of being educated. Providing even more education 
isn't necessarily going to make people suddenly see 
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things our way. 
Language barriers. A second communications prob- 

lem has to do with the language used in interacting with 
the public. Beware the pitfalls of jargon. Even the most 
common terms—for example, "animal unit month"—can 
sound nonsensical to someone who's never heard them 
before. When jargon is used without interpretation, the 
best that can happen is that the audience will be con- 
fused; the worst is they'll assume it was done deliberately. 

Jargon exists because it offers experts a parsimonious 
way to express complex ideas. Yet people in different 
professional disciplines can use the same word in differ- 
ent ways. Compare, for example, how three disciplines 
use the term "rotation." In range management, the site is 
rotated while the managed species remains the same. In 

crop science, the site remains the same while the man- 
aged species is rotated. In forestry, neither the managed 
species nor the site changes; the rotation occurs by re- 
moving individuals and restarting the growth cycle. Even 
within disciplines, some of our most commonly used 
terms are fuzzier than we may think they are. As Heady 
(1990) points out, even the definitions of range, range- 
land, and range management are still being argued. 

Finally, some jargon may be perceived as intended to 
soften the true meanings of the activities they describe. In 
forestry, for example, when a "prescription" calls for 
"treating" the hardwoods that compete with commercial 
conifer species, what it means is that we're going to kill 
the hardwoods. The quasi-medical terminology is unfor- 
tunate if the opponents of a "treatment" activity believe 
it's used to obfuscate instead of illuminate. 

Mixed messages. Each of us acknowledges that we 
don't know everything about any facet of the natural sys- 
tems we manage. We admit it among ourselves; usually 
we admit it to our publics. But one consequence of a 
scientific-rational worldview is that it implies a single 
"true" answer exists—if we don't have it now, we'll get it 
eventually. This view doesn't really account for inevitable 
differences of opinion. What happens when the public 
hears "experts" giving conflicting answers to the same 
questions? If one can't decide which expert to believe, 
doesn't it make sense to disbelieve all of them? 

The problem may be worsened as we attempt to meet 
competing multiple objectives. National park managers, 
for example, encourage people to visit preserved rem- 
nants of vanishing ecosystems, yet at the same time tell 
visitors that recreation adversely affects the ecology of 
those settings. Such mixed messages reflect tangled 
legal mandates, but to the public they may simply be 
symptoms of managerial schizophrenia. 

Values, meanings, and perceptIons. The fourth barrier 
is that managers tend to assume all publics share our 
value systems—that is, that everyone believes in the 
scientific-rational paradigm of resource management. 
But value systems differ. And when they differ, two people 
can see the very same facts and draw very different 
conclusions. 

Values help people put their world into context. We 

assign meanings to objects based on our values. Those 
meanings, in turn, influence our perceptions of any activ- 
ity that might affect those objects. Figure 1 shows how 
different values can lead to different conclusions about 
grazing on Steens Mountain, which rises 9,000 feet above 
the eastern Oregon desert. The left side of the chart 
represents someone with a spiritualist value system, who 
sees natural resources as a medium that enables him to 
contact the moral/ethical center of the universe. The right 
side represents someone having utilitarian values which 
emphasize the utilization of natural resources to benefit 
human society. 

Spiritualism 

STEENS 

1 1 

Sacred Source 
Ground of Forage 

GRAZING ON 
STEENS MOUNTAIN 

Profanity 

FIg. 1. How differing values can lead to differing perceptions. 

The spiritualist's value system leads him to view Steens 
Mountain as sacred ground, awesome and nurturing 
because of its great size and watershed features. The 
utilitarian sees the mountain as an excellent source of 
summer forage. These are alternative, but equally reason- 
able, meanings to give the resource based on the facts 
presented. Yet how would these two people perceive 
grazing on Steens Mountain? For the spiritualist, cattle 
may represent profanity, a befouling of the sacred land- 
scape. Meanwhile, the utilitarian may see those same 
cattle as the instruments of wise use. One set of facts, two 
different conclusions. It's a conflict for which science is 
never going to have an answer. 

III. It's Not Too Late 
At this point it may seem that I've painted an awfully 

dreary picture of the state of relations between resource 
managers and their publics. How can we ever resolve 
such conflicting perceptions? Are we doomed to mis- 
communication? Must we abandon our own cherished 
value systems? 

The answer is no. But we do have to admit to the reality 
of other value systems, and acknowledge that they're part 
of the managerial landscape. And we must broaden the 
realm of debate. Natural resource managers must do a 

Utilitarianism 

MOUNTAIN 
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better job of sharing our perspectives—and sharing them 
in a way that allows us to also see the value context that 
shapes them. 

Four things are needed if we are to provide effective 
natural resource management in a multi-value-system 
world: a search for common ground; an ecosystem pers- 
pective; an integrated approach to management, research, 
and education; and a more equitable and comprehensive 
level of attention to social values. 

Common ground. Even if they don't share the same 
value systems, competing publics do share some visions 
of a preferred future. For example, everyone wants to 
avoid large-scale desertification of arid rangelands. We 
can identify shared visions by broadening the realm of 
debate—by not focusing so much on narrow technical 
issues—and by learningto listentoourpublicseven aswe 
offer our advice. 

Ecosystem perspectives. This solution has gotten lots 
of attention lately. The Forest Service's New Perspectives 
program, for example, seeks an "ecological path to forest 
management" (Salwasser 1990). No one is yet sure where 
that path might lie, or where it might lead us, but it's 
significant that we're trying to follow it. What is clear so far 
is that it will require a more holistic view of management, 
at larger spatial and temporal scales, and that manage- 
ment should not reflect desired future outputs or pro- 
ducts, but rather desired future conditions (Maser 1991). 

Integration. Holistic, macro-scale endeavors will surely 
require an integrated approach to management, research, 
and education. Big issues must be approached in a big 
way, and that means cross-disciplinary teamwork. No 
longer can we simply turn loose a pack of experts to work 
concurrently within narrow ranges of expertise. Yet truly 
integrated research is still uncommon, in range manage- 
ment as in other natural resource fields. 

Not long ago I searched the Journa/ of Range Manage- 
ment for articles on integrated research. Nearly 100 pap- 
ers appear in that journal each year, but only about three 
of four a year fit my criteria for integration, which focused 
on simultaneous production of multiple resources (e.g., 
forage and game birds). As a result, many cross-discip- 
linary questions remain unanswered. What do we know, 
for example, about the recreational and aesthetic impacts 
of livestock grazing? The answer is: surprisingly little. 

The single-discipline approach can leave surprisingly 
big gaps in our science. Warren and Mysterud (1991) 
recently noted that after centuries of summer grazing, we 
still don't have much scientific knowledge about how 
sheep behave in forests. The problem can be traced to 
disciplinary biases. Range scientists are plant people, 
who infer what livestock are doing by watching what 
happens to the food. Livestock scientists tend to work in 
the lab or the paddock, rather than the field. The folks who 
really know how to monitor animal behavior in the field 
are the wildlife biologists—but what self-respecting wild- 

lifer is going to apply for a grant to radio-collar some 
sheep? 

Socialvalues. Finally, natural resource managers need 
to pay better attention to social values, i.e., the broad 
range of outputs that various elements of society want 
natural systems to be able to provide. Some of those 
values may be associated with commodities liketimber of 
forage or minerals. Others of them may not fit very well 
into an economic model—things like scenery, recreation, 
or spiritual renewal, which collectively add up to that 
thing we call "quality of life." What we in forestry have 
learned, to our chagrin, is that the failure to effectively 
identify those values and manage for them can lead to 
unacceptable consequences—unacceptable for the re- 
sources themselves, and for the agencies and people who 
manage them. 

The issues that embattle range managers, while diffi- 
cult, have not yet reached the kind of frenzy that charac- 
terizes the battle over America's forests. Public range- 
lands lie farther from most major population centers, and 
the demand for social values has not been so great. But 
there are signs that the battle is heating up. If the "Cattle 
Free By '93" movement fizzles, new movements will soon 
take its place. There is still time for range managers to 
respond proactively, rather than reactively, to increas- 
ingly volatile issues. But constructive dialogue must 
begin quickly, before the shouting match begins in 
earnest. 

References Cited 

Bonham, Charles 0.1991. The state of range management on public 
lands. Rangelands 13:239—240. 

Box, Thadls W., and Gerald Thomas. 1991. The range management 
profession. Changing with the times. Rangelands. 13:78—80. 

Clark, Roger N., and George H. Stankey. 1991. New Forestry or New 
Perspectives: The importance of asking the right questions. Forest 
Perspectives 1(1 ):9—1 3. 

Dunlap, Riley E. 1991. Trends in public opinion toward environmen- 
tal issues: 1965-1990. Society and Natural Resources 4(3):285-31 2. 

Fortmann, LouIse. 1990. The role of professional norms and beliefs 
in the agency-client relations of natural resource bureaucracies. 
Natural Resources Journal 30(2):361 -380. 

Heady, Harold F. 1990. Protect traditional values but use modern 
methods and current viewpoints. Rangelands 12(2):116—118. 

Kennedy, James J., and Thomas M. Qulgley. 1989. How entry-level 
employees, forest supervisors, regional foresters, and chiefs view 
Forest Service values and the reward system. Paper presented at 
the Sunbird Conference. 

Maser, ChrIs. 1991. Rangeland management in a changing world. 
Paper presented to the Pacific Northwest section, Society for 
Range Management, East Wenatchee, Wash., Oct. 25, 1991. 

National Audubon SocIety. 1991. Western range reels under cattle 
onslaught. Audubon Activist, September, p. 1. 

Saiwasser, Hal. 1990. Gaining perspective: Forestry for the future. 
Journal of Forestry 88(11):32—38. 

Vlning, Joanne, and Angela Ebreo. 1991. Are you thinking what I 
think you are? A study of actual and estimated goal priorities and 
decision preferences of resource managers, environmentalists, 
and the public. Society and Natural Resources 4(2):177—196. 

Warren, Jerry T., and ivar Mysterud. 1991. Summer habitat use and 
activity patterns of domestic sheep on coniferous forest range in 
southern Norway. Journal of Range Management. 44(1):2—6. 



Several techniques have been developed to monitor 
range use, to estimate production, and to serve as indica- 
tors of proper level of usage. Most of these involve obser- 
vations and measures of range plant characteristics and 
changes in the make-up of plant communities. Animal 
response, the non-crop approach, as pointed out by Dyk- 
sterhuis (1988), was first reported from England in 1896 
and has been widely adopted by many researchers in the 
United States of America. Animal response measures 
indicate the quantity and quality of nutrients harvested by 
the grazing animals from a given area during a defined 
grazing period. Variation among years in the degree of 
expression of animal response characters can serve as a 
companion source of information, to be used along with 
vegetation observations and measures, to determine 
proper stocking rate. 

For a cow-calf operation the usual animal response 
measures are: death loss levels; percentage calf crop, or 
conception levels and dates; weights of mother cows; 
weaning weights of calves, or suckling rate of gain. Signif- 
icant reduction in conception level or percentage calf 
crop and significant increase in death loss, where nutri- 
tion is the causative factor, are associated with extremely 
low levels of nutrient intake. Little variation occurs in 
these characters where nutrient intake is moderate to 
high. Cow weight and suckling rate of gain, on the other 
hand, tend to give increasing response over nutrient 
intake levels varying from low to high. 

Numerous studies have shown that under heavy use of 
the range there is a lag, over years, in the appearance of a 
decreased expression of cow weight and suckling rate of 
gain. Before these measures show a marked decrease, 
extensive damage has already been done to the range 
vegetation. These characters still indicate the amount of 
nutrients harvested during each year, but they are not 
sufficiently sensitive to detect the initial stages of vegeta- 
tion damage. 

Recently, visual body condition scoring of cattle has 
come into common use to indicate the amount of fat in 
live cattle and thus add refinement to measures of weight 
changes in cattle that have been subjected to nutritional 
and/or genetic treatments. Comparison of body condi- 
tion scores of range cows over years could be an addi- 
tional, and possibly a more sensitive animal response 
measure than those presently used. 

Visual body condition scoring of cattle is based on the 

concept that differences in condition (fatness) are evi- 
dent to the trained human eye. Several scoring systems 
have been developed, but the most commonly used sys- 
tem has scores ranging from one through nine. One is the 
score for a very thin, emaciated animal and nine is for the 
very obese critter (see Figure 1). It has been firmly estab- 
lished that visual condition scores are highly correlated to 
the amount of fat in beef animals (Davis 1984, Wagner et 
al. 1988, Houghton et al. 1990). 

Berg and Butterfield (1976) suggested that cattle have 
defined patterns associated with deposition and deple- 
tion of body fat. Differential rates of deposition and deple- 
tion of fat among different depots (intermuscular, kidney- 
pelvic, and subcutaneous) are associated with level of 
fatness. During weight loss in a fat animal, the fat in the 
subcutaneous fat depot is more rapidly depleted and dur- 
ing weight gain, the other fat depots are replenished 
much faster than subcutaneous fat. Subcutaneous fat 
level differences among animals, and in the same animal 
over time, are related to total fatness and also, these 
differences in level are apparent to the human eye. 

Data on range cattle had been collected over a period of 
thirteen years in a Utah Agricultural Experiment Station 
project designed to compare production and reproduc- 
ton of different biological types of cows. Body condition 
scores, body weights, and suckling rate of gain were 
routinely obtained. Data collected for the years 1981 
through 1984 offered the opportunity to compare sensitiv- 
ity of three animal response measures. 

There are two reasons that made the 1981 —1984 years 
suitable for this comparison. First, there were great dif- 
ferences in the amount of precipitation among these 
years (Table 1). Holechek (1988) concluded, after review- 
ing several studies, that forage production fluctuates 
about 30% from the mean in good and poor years. He 
defined a good year as one having 125%, or more, of 
average precipitation and a poor year as one having less 
than 70% of average precipitation. In the 1981—1984 
period in our research area there was one year(1983) that 
would classify as a good year, one year (1984) near the 
average, and the other two years near the poor category. 

The second reason that made the 1981 -1984 an oppor- 
tune period was that within the experimental cows there 
was a group of mature cows that was present for all four 
years and in which the cows were bred to the same, or 
equivalent, bulls each year, thus producing calves of sim- 
ilar genotype each year. 

Management of these cows was very constant among 
years. Cows wintered on Bureau of Land Management 
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and private range. Hay was fed on private range when 
snow depth hindered grazing and just prior to, during, 
and post-calving until range was ready in the spring. 
Quantity of supplemental feed was regulated so that cows 
were in moderate condition, as near to condition scoreS 
as possible (Figure 1) at the start of the calving season. 
During the spring and summer (approximately April 2Oto 
October 25), cattle grazed on the Benmore Allotment of 
the Uinta National Forest. Stocking rate was uniform 
throughout the years at numbers established over the 
previous 15 years to give moderate use. Under this man- 
agement program potential variation in quantity of avail- 
able nutrients would be greatest during the spring- 
summer grazing period. 

Our attempt to determine relative sensitivity of the three 
animal response characters (cow weight, suckling rate of 
gain, and body condition score) is based on the following 

premise: All these animal response characters, as mea- 
sured, largely are dependent upon the nutrients ingested 
and digested by the animals grazing the range plants. If 
environmental factors, with the exception of feed supply, 
are relatively constant among years, variation in degree of 
expression of these animal response characters, within 
this group of genetically constant cows and their calves, 
must come about because more nutrients were harvested 
and digested in some years as compared to other years. 
Also, if as Holechek (1988) concluded, more forage than 
average is produced during a good precipitation year, it 
seems logical to assume that grazing cattle will harvest 
and digest more nutrients during a good year and less 
nutrients during a poor year. The increase or decrease in 
amounts of nutrients digested will augment or decrease 
the degree of expression of animal response characters 
among years. Conversely, if degree of expression of 

Table 1. Yearly averages and deviatIons from 1983 levels for precIpItatIon and animal response characterIstics. 

Year Precipitation Body Con dition Scores Body Weight Suckling Rate of Gain 

January 1 Deviations Deviations Weight Deviation Daily Deviations 
through from 1983 Score from 1983 from 1983 Gain from 1983 

August 31 levels levels levels levels 

(in) (%) Units (%) (Ibs) (%) (Ibs) (%) 
1981 6.1 43.0 4.26 22.1 1028 11.1 1.88 8.7 
1982 5.2 51.4 4.15 24.1 1118 3.4 2.01 2.4 
1983 10.7 —— 5.47 —— 1157 —— 2.06 —— 

1984 8.7 18.7 4.58 16.3 1142 1.3 1.90 7.8 

FIg. 1. Body condition scores for beef cattle. 
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animal response characters is greater one year than in 
another, it can be concluded that the animals harvested 
more digestible nutrients the one year as compared to the 
other. Then, inasmuch as the amount of nutrients har- 
vested each specific year in our study is the same for each 
animal response characteristic, the degree to which the 
response characteristics parallel among the years precip- 
itation variations would compare the response character- 
istics for sensitivity. 

Degree of expression of animal response characteris- 
tics in our study varied markedly among years and all 
characteristics showed maximum response in 1983, the 
year that had the greatest precipitation (Table 1). As 
expected, none of the response characteristics varied as 
much as did precipitation. Suckling rate of gain showed 
the least variation (measured as deviations from 1983) of 
the three response measures with the exception of the 
year 1984. In that year it deviated more from 1983 than did 
cow weight. The cause of this was not identified. 

In general, it would be expected that suckling rate of 
gain would be the least variable of the measures in 
crossbred cows such as were used in this study. Modern 
crossbred range cows have higher milk production ability 
than range cows of two or more decades ago. Cows with 
higher milk impetus will strongly strive to maintain milk 
flow by pulling from body reserves (mostly fat) when 
nutrient intake is inadequate. Suckling rate of gain is 
highly related to milk intake. The result of this is that loss 
of condition and body weight in cows would be more 
marked Under sub-optimum nutrient intake than the 
decrease in suckling rate of gain in the calf. The calf's gain 
is somewhat buffered by the cow. 

Cow weight and body condition score showed some- 
what similar patterns. However, variations in body condi- 
tion scores more closely paralleled the variation in precip- 
itation than did body weight. This indicates that body 
condition score may be a more sensitive measure to level 
of available nutrients than cow weight. The two measures 
would be expected to vary together because loss or gain 
in cow weight or in body condition score of range cows, is 
largely due to changes in amounts of stored body fat. 
Cow weight is influenced, however, by variation in diges- 
tive tract fill at the time of weighing while fill has little 
influence upon body condition score. 

Digestive tract fill can vary widely among cows at time 
of weighing. Keeping cows off feed and water for approx- 
imately 12 hours does not completely standardize fill. 
Some of our unpublished work shows that weight of 
rumen contents ranged from 71 to 170 pounds among 
cows that had been individually fed a sub-maintenance 
ration and were kept off feed and water for 12 hours prior 
to being weighed and immediately slaughtered. Keeping 
cows off feed and water for much longer than 12 hours 
would subject them to undesirable stress, although it 
should more nearly equalize fill. The proximity of defeca- 
tion and and urination to actual weighing could influence 
cow weight by 22 pounds or more. Time of defecation or 

urination has negligible influence upon body condition 
score. 

Body condition score has some additional advantages. 
Scales are not required. Many ranches do not have suit- 
able scales on site for weighing cows and are reluctant to 
drive or haul cows appreciable distances to get them 
weighed. Driving or hauling cows produces shrinkage 
that may not be standardized among years or periods of 
time. 

Another plus is that body condition scoring can be 
done without extra handling of the cows while other 
operations such as pregnancy testing, or grub and lice 
treatment, etc., are being done. It can even be done with- 
out putting cows through a chute. It will be necessary to 
get near enough to the cows, however, to visually exam- 
ine each cow and to read the ear tag number or other 
individual identification. 

We concluded that body condition scoring is much 
more sensitive than suckling rate of gain of calves and 
somewhat more sensitive than cow weight as a measure 
of animal response for grazing cattle. Obtaining body 
condition scores is much easier than is the obtaining of 
suckling rate of gain or cow weight under most range 
cattle operating systems. It could be a useful accessory to 
vegetation measures and observations in determining 
stocking rate and proper level of range use over both the 
short and long term. Range managers should seriously 
consider its adoption. Increasing numbers of animal 
managers are adopting it because of the demonstrated 
high correlation between cow condition and reproduc- 
tion levels. Scoring the cows for condition as they go to 
the range in the spring and again as they come off the 
range in the fall could be more useful than just scoring as 
they come off in the fall. 

Note: Photocopies of cows depicting the various body 
condition scores are available, free of charge. Write to the 
authors at: 

ADVS Department 
Utah State University 
Logan, Utah 84322-4815 
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Current Literature 
This section has the objective of alerting SRM members 

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

Cover: Its Importance to Wyoming's Wildlife; by Rich Olson; 1992; 
Wyo. Agric. Ext. Bul. 967; lOp. ($1.00; Agric. Bulletin Room, Univ. 
Wyo., Laramie, Wyo. 81071-3313) Summarizes the importance, 
types and functions, and diversity factors of cover for wildlife. 

Current Issues In Rangeland Resource Economics; by Frederick W. 
Obermiller (Ed.); 1990; Ore. Agric. Ext. Serv., Corvallis, Ore.; 56 p. 
(Dept. Rangeland Resources, Ore. State Univ., Withycombe Hall 
130, Corvallis, Ore. 97331 —6704) A series of 7 papers on 4 major 
topics: livestock on public lands, methodologies for range and 
ranch economics research, and decision making in public land 
management. 

Dairy Goats Used to Clear Poison Oak Do not Transfer Toxicant to 
Milk; by Brou Kouakou, David Rampersad, Eloy Rodriguez, and 
Dan L. Brown; 1992; Calif Agric. 46(3):4-6. (ANR Pub., Univ. Calif., 
6701 San Pablo, Oakland, Cal. 94608) Detectible amounts of toxic 
urushiol are not transferred to milk or to the urine, and levels in the 
ingesta are greatly reduced by normal digestion. 

Design and Characteristics of the Twice-Over Rotation Grazing 
System; by Kevin K. Sedivec and William T. Barker; 1991; N. Dak. 
Agric. Ext. R-1006; 7 p. (Agric. Bulletin Room, N. Dak. State Univ., 
Fargo, N. Dak. 58105) A 4-pasture, 1-herd, 2-cycle (each 80 days 
long) recommended for grasslands based on research at the Cen- 
tral Grasslands Research Center, Streeter, N. Dak. 

Effects of Planting Date and Latitude-of-Adaptation on Seeding- 
Year Development, Winter Survival, and Subsequent Seed and 
Forage Production Potential of Grasses and Legumes in Subarctic 
Alaska; by Leslie J. Klebesadel; 1992; Alaska Agric. & For. Expt. 
Sta. Bul. 86; 11 p. (Agric. Bulletin Room, Univ. Alaska, Fairbanks, 
Alaska 99701) A 4-year study utilizing cultivars of timothy, Ken- 
tucky bluegrass, red fescue, red clover, and alfalfa. 

Grass Varieties for North Dakota; by Paul M. Bultsma and Russell J. 
Haas; 1989 (Rev.); N. Dak. Agric. Ext. R-794; 7 p. (Agric. Bulletin 
Room, N. Dak. State Univ., Fargo, N. Dak. 58105) Provides practi- 
cal guidelines for selecting species and cultivars of introduced 
and native grasses for specific sites and uses. 

The Grazed-Class Method to Estimate Forage Utilization on Transi- 
tory Forest Rangelands; by James L. Kingery, Carol Boyd, and 
Peggy E. Kingery; 1992; Univ. Ida., Coil. For., WildI., and Range 
Sci. Bul. 54; 21 p. ($1.50; Editor, College of Forestry, Wildi. and 
Range Resources, Univ. Ida., Moscow, Ida. 83843) Utilizes 6 utili- 
zation classes (0, 10,30,50,70,90%) with photographic assistance 
for key grass species, based on the percent of total plant weight 
removal. 

integrated Pest Management for Beef Cattle on Western Ranges; by 
Robert L. Stoltz, Garrett C. Wright, and Hugh W. Homan; 1989; Ida. 
Agric. Ext. Bul. 702; 26 p. ($4.00; Agric. Bulletin Room, Univ. Ida., 
Moscow, Idaho 83843-4196) Management/control (including use 
of pesticides) for (1) insects, mites, and ticks, (2) poisonous 
plants, and (3) vertebrate predators and pests. 

Joseph and Nezpurs idaho Fescue: Forage Grasses for the inter- 
mountain-Northwest; by R.D. Ensign, V.G. Hickey, and T.J. 
Bakken; 1984; idaho Agric. Ext. Current Info. Ser. 736; 4 p. ($45; 
Agric. Bulletin Room, Univ. Ida., Moscow, Idaho 83843-4196) Pro- 
vides release information on description, breeding-development 
program, selection, seed production, and adaptation and use of 
these two cuitivars for rangeland seedings. 

Kansas Steer Futurities: An Analysis of the Retained Ownership 
Program; by Danny D. Simms, Albert G. Maddux, and James 
Mintert; 1991; Kan. Agric. Ext. Cir. 725; 12 p. (Agric. Bulletin Room, 
Kan. State Univ., Manhattan, Kan. 66506) Provides criteria for 
evaluating the potential profitability to cow-calf producers of 
retaining ownership of weaned calves while being finished to 
slaughter weights, a practice profitable in 10 of the 14 years of the 
study. 

Long-Term Survivai of 20 Selected Plant Accessions in a Rush Val- 
ley, Utah, Planting; by Rosemary L. Pendleton, Neil C. Frisch- 
knecht, and E. DurantMcarthur; 1992; USDA, For. Serv. Res. Note 
INT-403; 7 p. (USDA, lntermtn. Res. Sta., 324 25th St., Ogden, 
Utah 84401) A study of survival of potentially valuable woody 
plants transplanted onto a salt-desert shrub site. 

Management and Monitoring of Grazing on Wyoming's Streamside 
Zones; by Michael A. Smith, J. Daniel Rodgers, Jerrold L. Dodd, 
and Quentin D. Skinner; 1991, Wyo. Agric. Ext. Bul. 941; 8 p. ($75; 
Agric. Bulletin Room, Univ. Wyo., Laramie, Wyo. 82071) Provides 
guidelines for planning, evaluating, and managing grazing on 
streamside zones. 

Managing Saskatchewan Rangeiand; by Wilf Pyle and Wendy John- 
son (Eds.); 1990; Sask. Rural Development, Regina, Sask.; 118 p. 
(Sask. Rural Development, 3085 Albert St., Regina, Sask. S4S OB1) 
A handbook dedicated to the practical management of rangelands 
in Saskatchewan and the sustainability of the province's range- 
land resources. 

Mule Deer Habitat Requirements and Management in Wyoming; by 
Rich Olson; 1992; Wyo. Agric. Ext. Bul. 965; 15 p. ($1.00; Agric. 
Bulletin Room, Univ. Wyo., Laramie, Wyo. 82071) An introduction 
to water, cover, food, and other habitat requirements of mule deer, 
with suggestions for habitat improvement. 

Performance of Cows and Calves with Continuous or Rotational 
Stocking of Endophyte-infested Tail Fescue-Clover Pastures; by 
A.B. Chestnut, H.A. Fribourg, DO. Onks, J.B. McLaren, et al.; 
1992; J. Prod. Agric. 5(3):405-408. (Dept. Anim. Sd., Univ. Tenn., 
Knoxville, Tenn. 37901-1 071) No differences were found between 
rotational stocking (short duration rotation grazing) and continu- 
ous grazing based on quantity of forage available to grazing anim- 
als and animal performance. 

Raising Sheep on irrigated Pastures in Montana; by John Lacey, 
Gene Handl, Veri Thomas and Larry Holzworth; 1990; Mon. Agric. 
Ext. Bul. 29; 12 p. (Agric. Bulletin Room, Mon. State Univ., Boze- 
man, Mon. 59717) Provides practical suggestions on the develop- 
ment and management of irrigated pasture for sheep production. 

Compiled by John F. Vallenfine, Professor of Range Science, Brigham Young 
University, Provo, Utah 84602 
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Range Plan Development; by Zoheir M. Abouguendia; 1990; Sask. 
Rural Development, Regina, Sask.; 52 p. (Sask. Rural Develop- 
ment, 3085 Albert St., Regina Sask. S4S OB1) Presents planning 
procedures for rangelands used primarily for grazing by livestock 
and wildlife. 

Reed Canarygrass In Alaska: Influence of Latitude-of-Adaptation on 
Winter Survival and Forage Productivity, and Observations on 
Seed Production; by Leslie J. Klebesadel; 1991; Alaska Agric. & 
For. Expt. Sta. Bul. 84; 24 p. (Agric. Bulletin Room, Univ. Alaska, 
Fairbanks, Alaska 99701) An evaluative study of reed canarygrass 
accessions and their adaptation to poorly drained, moderately 
acidic soils in Alaska where most other forage or soil stabilization 
grass species are poorly adapted. 

Rural Development Strategies for Farm and Ranch RecreatIon; by J. 
Powell and S.J. Rottman; 1991; Wyo. Agric. Ext. Misc. Pub. MP-65; 
22 p. (Agric. Bulletin Room, Univ. Wyo., Laramie, Wyo. 82071) 
Describes the roles that regional, state, and local governments 
and universities can play in encouraging rural entrepreneurs to 

develop farm and ranch recreation. 

Species Selection Criteria for Seeding Dryiand Pastures in Montana; 
by Larry Holzworth and John Lacey; 1992; Mon. Agric. Ext. Bul. 19; 
12 p. (Agric. Bulletin Room, Mon. State Univ., Bozeman, Mon. 
59717) Recommends and describes the following five-step pro- 
cess: (1) determine seeding objectives, (2) evaluate species crite- 
ria, (3) select the proper cultivar, (4) use certified seed, and (5) 
implement proper management. 

Spread of Introduced Lehmann Lovegrass along a Grazing Intensity 
Gradient; by Mitchel P. McClaran and Michael E. Anable; 1992; J. 
AppI. Ecol. 29(1 ):92—98. (School of Renewable Natural Resources, 
325 Biol. Sci. East, Univ. Ariz, Tucson, Ariz. 85721) Livestock 
grazing was not necessary for Lehmann lovegrass to spread, but 
the lovegrass relative abundance was greater at higher grazing 
intensities. 

Using Your Wetland for Forage; by Daniel Hubbard; 1988; S. Dak. 

Agric. Ext. Fact Sheet 853; 6 p. (Agric. Bulletin Room, S. Dak. State 
Univ., Brookings, S. Dak. 57007) Provides suggestions for using 
wetlands forage by haying or livestock grazing while providing 
wildlife habitat at the same time. 

White-Tailed Deer Habitat Requirements and Management In 

Wyoming; by Rich Olson; 1992; Wyo. Agric. Ext. Bul. 964; 17 p. 
($1.00; Agric. Bulletin Room, Univ. Wyo., Laramie, Wyo. 82071- 
3313) An introduction to water, cover, food, and other habitat 
requirements of white-tailed deer, with suggestions for habitat 
improvement. 

Wilderness Law and Arizona Ranchers; by Suzanne McCormick and 
Lorraine Kingdon; 1992; Ariz. Land & People 42(1):15-18. (Agric. 
Bulletin Room, Univ. Ariz., Tucson, Ariz. 85721) Explains the 
development and current legal status for livestock grazing in wil- 
derness areas. 

Woody Plants of the Lower Rio Grande Valley, Texas; by Robert I. 
Lonard, James H. Everitt, and Frank W. Judd; 1991; Texas Memor- 
ial Museum Misc. Pub. 7; 179 p. ($7.50; Texas Memorial Museum, 
Univ. Texas, Austin, Texas 78712) This illustrated manual has the 
primary objective of identifying the woody plants of the Lower Rio 
Grande Valley, but with adaptation to much of southern Texas and 
northeastern Mexico; geographical and site distribution and often 
comments on utilitarian values given under 'comments" for each 

species. 

.lANOTf)CE: 
,..Y, KS 67850 i-8O04- 

BRANCH OFFICES: 
aou-451.3770 AMARILLO, TX 79801 

GREELEY, CO 80631 (303)-356.4710 
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A Desert Tortoise atop a fence post 

Capital Corral 

probably had some help. 
The National Research Council took a long hard look at 

scIence in the National Park Service—and found it want- 
ing. In a report released August 19, a twelve-member 
committee bluntly stated, "...science has not taken hold 
as a key element in the foundation of the NPS mission.... 
The NPS science program has been unnecessarily f rag- 
mented, and it has lacked a coherent sense of direction, 
purpose, and unity. The lack of consistency over time— 
especially with regard to leadership from the Washington 
office—has impeded the success of science programs 
and thus made park management less effective." 

The report echoes the message of a 1963 NRC report 
which urged a strong research program in the parks. The 
new report is specific in its recommendations, calling for 
an explicit legislative mandate for science, a 'Science for 
the Parks" research program as a basis for effective man- 
agement practices, and a "Parks for Science" program to 
facilitate use of the parks for scientific inquiry on major 
natural and related social science issues". Other recom- 
mended steps include changes to give science organiza- 
tional and budget autonomy, efforts to build credibility 
and quality by reinvigorating the position of Chief Scien- 
tist and a competitive grants program to "encourage 
external science". The grants program and a call for an 
advisory board to oversee research activities were per- 
haps the most predictable recommendations of the 
committee. 

The National Park Service, which funded the NRC 
report, seems receptive—even enthusiastic—about its 
conclusions. Top career officials have long chafed at 
practices and constraints which have limited their ability 
to develop and assign appropriate professional expertise 
where it is needed, as witnessed by responses to the 
recent report following the NPS "Vail Conference". At the 

grass-roots level, officials are welcoming involvement 
and input from SRM and other professional and scientific 
societies, as President Artz found in recent visits to Yel- 
lowstone and other NPS units. 

Rep. Bruce Vento (0-MN), who chairs the National 
Parks and Public Lands subcommittee of the House Inte- 
rior Committee, introduced a bill July 31 which would 
seek to strengthen park protection and bolster profes- 
sionalism in NPS. One provision would have the Director 
appointed by the President for a five-year term, with con- 
firmation by the Senate. Some agencies have similar 
requirements, and some don't; there is questionable 
correlation between Senate confirmation and protection 
from politicization. 

The Office of Government Ethics issued its final rule on 
standards of conduct for federal employees August 6, to 
take effect in six months. The regulation prohibits accept- 

RayHousley 
Washington Representative 

ing compensation for speaking, teaching, and writing 
related to official duties. The rule deferred the controver- 
sial section on participation in professional associations, 
and, OGE Director Stephen Potts told a press conference, 
is considering dropping that section altogether. He was 
quoted as saying the OGE feels "it is extremely important 
for the federal workforce to be out there participating in 
professional organizations." He had received a lot of 
advice to that effect from SRM and over a hundred other 
organizations during the comment period. Sometimes 
the process works! 

There are few optimists where federal dollars for range- 
land activities are concerned. The FY '93 appropriations 
outlook was already locked in on a "no-growth" or "low 
growth" track before the conference committees met. 
SCS appeared to be holding its own in conservation 
operations, and BLM's marks for range were similarly 
conservative. FS was looking at perhaps a $2 million 
increase for range going into conference, but House lan- 

guage called for a major reduction in spending at Wash- 
ington and regional office levels. 

For FY '94, preliminary indications are that range work 
will fare no better than—and perhaps not as well as— 
other natural resource activities. With passbacks expected 
to be "no increase", inflation's effects could reduce many 
programs unless major budget changes occur after 
election. 

Dean Stepanek, BLM Associate Director, has retired, 
taking advantage of an "early-out" opportunity in connec- 
tion with the agency's downsizing effort. Stepanek, the 
ranking career professional in the Bureau, had been on 
administrative leave following an internal investigation 
reportedly concerning use of funds. No charges have 
been filed. 

The Soil and Water Conservation Society (SWCS) 
announced a conference on "The Next Generation of U.S. 
Agricultural Conservation Policy" to be held March 14—16, 

1993 in Kansas City, MO. The conferencewill assess how 
current agricultural conservation policies are working, 
and attempt to identify additional policies for incorpora- 
tion in the 1995 farm bill and other future legislation. The 
Joyce Foundation, several federal agencies and three 
corporations will help support the conference. To get on 
the mailing list for conference information, write SWCS, 
7515 Northeast Ankeny Rd., Ankeny, IA 50021-9764 or 
call 1-800-THE SOIL. 

New direction for noxious weed management on 
National Forests and National Grasslands has been pub- 
lished by the Forest Service in its Manual as a new chap- 
ter, FSM 2080. The new material responds to the USDA 
noxious weed policy set in 1990. 

USDA changes: at FS, Hank Montrey is an Associate 
Deputy Chief for the National Forest System, vice Ellza- 
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beth Estill, now Regional Forester for the Rocky Mountain 
Region. Hank was Director of the Rocky Mountain Forest 
and Range Experiment Station and previously worked at 
the Forest Products Lab after coming to the FS from 
Weyerhauser. Bill Rice, SCS Deputy Chief for Administra- 
tion has moved to become Director of the USDA Office for 
Modernization of Administrative Processes. Sherman 
Lewis moved up to the Deputy Chief job from Assistant 
Chief for the Midwest. 

Maitiand Sharpe has been named Executive Director of 
the lzaak Walton League of America after serving as its 

Conservation Director and Associate ED since 1982. He 
succeeds Jack Lorenz, who was Executive for 18 years. 
Sharpe is widely respected as a knowledgeable and artic- 
ulate conservation professional with strong interest in 

rangeland management. As a member of just about every 
committee or group working on wildlife-range resource 
issues, he has made valuable contributions to coopera- 
tion and understanding between wildlife interests and 
other rangeland users. Sharpe serves on BLM's National 
Public Lands Advisory Council. 

SRM-WHO WE ARE: A First Look at the Demographic Data 

Ray Housley and Rene Crane 

The first SRM survey of members is beginning to pay 
off, even though we've found the need to sharpen some 
questions and ask members to validate information on file 
to improve the data base. With a 53% response the first 
year, it won't take long to build a nearly complete file with 
excellent reliability. 

One example of the data's utility: First Vice-President 
Gary Donart was able to get a list of respondents who 
indicated an interest in committee service. This is per- 
haps the most comprehensive resource an incoming 
President has had available as he prepares to appoint 
committees. And we were able to furnish the American 
Sheep Industry lists of expert specialists in several fields 
as potential contributors to a planned publication series. 

Most members seem interested in knowing "who we 
are" as an organization. While the raw data presented 
here carry no guarantees of statistical reliabilty, they pro- 
vide some interesting—and perhaps surprising facts. 
Based on the responses, 14% of members are women, and 
5% of respondents are minorities. From an empirical scan 
of responses, most of the black respondents seem to be 
citizens of African nations. There were apparently few 
responses from the Mexico Section, indicating that the 
3% who listed Hispanic origin are U.S. Residents. 

Sex: Responses 
No Response 1 

Female 
Male 

Where we are employed is often the subject of specu Ia- 
tion. If the responses to date hold true, 36% of us are 

employed in federal government, where the Soil Conser- 
vation Service narrowly edges the Forest Service for the 

largest contingent. Again, an empirical look at replies 
indicates that at least a few retirees still proudly claim 
their former institution, and a few admitted to being 
retired or even unemployed. To many, the most surpris- 
ing result of the survey is that only 9% of the respondents 
are ranchers. 

Employer/Status: 
No Response 

College/University 
Bureau of Land Management 
Forest Service 

Soil Conservation Service 
N PS 

Other Federal/National 
State Province 

Local/Regional/County 
Rancher/Producer 
Private Firm 
Own Business 

Other Self Employed 
0/0 Consulting 

00 Student 
Other 
Indian Tribe 
Professional/Conservation 

Organization 

01 INIFAP 

00 
00 
03 
01 
87 

Responses % 
371 14 

273 10 

184 07 

300 11 

308 12 

6 00 
153 06 

252 10 

17 01 

242 09 

119 04 
42 02 
15 01 

83 03 

214 08 

14 01 

1 00 

2 00 
1 00 

369 
2,279 

Ethnic Background 
No Response 
American Indian/Eskimo/Aleut 
Asian/Pacific Islander 
Black 
Hispanic Origin 
Other 
White 

Responses 
209 
30 
13 
10 
68 
26 

2,293 
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Income data need to be examined in the light of a 
somewhat imprecise query on the questionnaire; we 
probably need to specify "income from professional 
employment" the next time around. That could be more 
helpful in tracking trends. 

income Levels 
No Response 
Less than $20,000 
$20,000 to $40,000 

$40,000 to $60,000 
$60,000 to $80,000 
More than $80,000 

Responses % 
770 29 

152 06 

893 34 

589 22 

183 07 
62 02 

Present Position: 
Upper Level/Administration 
Mid-Level/Administration 
Staff Specialist 
Field Resource Specialist 
Field Technician 
Researcher/Educator 
Rancher/Producer 
Retired 
Other 
Research Assistant 
Extension 

Homemaker 

Natural Resource Specialist 
Investor 

Answers to questions included at the request of Stu- 
dent Affairs will be analyzed and put into play by that 
committee. The "Expertise" responses included so many 

15 "other" categories that analysis is difficult. Clearly a new 
09 

approach will be needed to manage this information for 
10 maximum value. We simply underestimated the extent to 
05 which Society members specialize within their specialties. 
18 

Speaking of expertise, volunteers will be needed to 
09 work on both the statistical analysis and presentation of 
05 the demographic data in a more comprehensive way 
02 when the data base is improved and expanded by re- 
00 sponses to the second-round survey this fall. Most of all, 
00 

every member's careful reply is essential to perfecting a 
reliable data base. 

00 SRM owes special thanks to the Professional Affairs 
Committee, and particularly to Lynn Huntsinger for 
design and development of the original questionnaire. 

Responses 
160 
401 

244 

270 

135 
473 

234 
145 

56 
3 
3 

granite 
eSEED 

• Pasture & Range 

•Aifaa 
'Erosion Control Products 

'Custom Seed Blends 
• Over 500 species of native & 

adapted grasses, turtgrasses, 
shnibs, wddflowers & legumes 

trua)1 
L 

COMPANY. 
NCJ 

3717 Vera Cruz Ave 
Minneapolis, MN 55422 

Phone 612 5376639 

Native 
Crass Drill 

ACCURATELY PLANTS 
ALL TYPES OF SEED 

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

/1/, 
(1 . , 
Call or Fax for our Ctalog (8Oir 56yl(801) 768 3967 

Granite Seed Co., P.O. Box 177, Lehi, Utah8*43 
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Read this before you vote! 
TO: Members of the Society for Range 
Management 

It is rare that a group as diverse as the members of the 
Society for Range Management would even agree to con- 
sider making a change in the way we do business. Our 
traditions are strong and in many ways they are our 
strength. So change should only be implemented after 
much thought and consideration with full support of the 
membership, and in the interest of improving our Society. 

Is such a change looming over the horizon? Possibly, 
because at the Summer Meeting in Utah, the Board of 
Directors agreed to place before us, the voting member- 
ship, the opportunity to change our Bylaws wherein the 
Board of Directors and Advisory Council will be allowed 
to select the names of our publications without a full vote 
of the membership. Specifically, they are pondering 
changing the name of the Journal of Range Management 
to the Journal of Ran geland Science or some similar 
name. 

The Executive Committee asked us to write a synopsis 
of the pros and cons of such a change. We solicited input 
from many active SRM members and with those thoughts 
as a basis, we have formulated the following ideas for 
your consideration. Our intent is to offer this synthesis of 
opinions to stimulate your thinking as you vote on the 
proposed Bylaw change. 

There are good reasons to retain the name of Journal of 
Range Management. Firstly, the Society for Range Man- 
agement has a tradition of focus on management of range- 
lands and the name of our primary journal appropriately 
reflects this focus. Secondly, it can be argued that 
because changing the name of the journal will not result 
in change in editorial policies or content, the change is 
cosmetic and unnecessary. Thirdly, one of the researchers 
we contacted pointed out that JRM is a primary publica- 
tion outlet for wildlife habitat management research and 
that JRM may well be filling a niche that is needed in the 
totality of natural resources sciences. Thus, the name as 
is tends to attract at least some manuscripts that are 
related to rangeland management. 

Some practical considerations also suggest not chang- 
ing the name of the journal is a preferred decision. One 
reason is that a name change may create some confusion 
in indexing and shelving in libraries. It is conceivable that 
the Journal of Range Management would be shelved in 
one area and the new Journal in another. The name 
change may also cause some level of confusion among 
readers or potential readers who are not active members 
of SAM. This could be especially true for students major- 
ing in allied disciplines that are not familiar with Range 
Management. In a similar vein, some suggested that 
changing the name of the Journal may increase the pro- 
fessional distance between researchers and managers 
and decrease the use of our Journal by active land 
managers. 

On the other side of the coin, the arguments that the 
time has come to change the name of the Journal are 
equally compelling. Of major concern is the support for a 
change by the contributors to JRM. The basis for this 
support is their belief that the current title does not accu- 
rately reflect its content. This is true in that an overwhelm- 
ing number of manuscripts published in JRM are focused 
on the science of rangeland management rather than the 
art of rangeland management. Certainly, the future of 
rangeland management will demand an increasingly 
sound science foundation, including physical, social, and 
ecological sciences. The newly named journal will attract 
a richer variety of submissions that come from a more 
diverse body of scientists. As our society changes and we 
all move forward into a more complex world, we need to 
consider constructive change in our professional society 
to accommodate the inevitability of change. 

The idea of image of JRM and SAM was of concern to 
several of the people who shared their viewpoints with us. 
One researcher who publishes in a wide variety of journals 
noted that when he publishes in JRM, he gets far fewer 
requests for reprints than when he publishes in other 
journals. Perhaps changing the name will bring more 
attention to our science and the high quality of science 
produced by our membership. A name change could also 
increasethe breadth of our readership and in turn expand 
SRM membership. 

Along this same line was concern that the image of 
range managers strongly suggests livestock manage- 
ment. While SAM and our leading science publication 
should consider livestock production in the total context 
of rangeland ecology and management, it is not the total- 
ity of the discipline and not the emphasis of the Journal. 
Changing the name to focus on science rather than man- 
agement should minimize this concern. 

Lastly, some believe the name change will help our 
Society make a strong statement as to its commitment to 
develop scientifically sound, rangeland management stra- 
tegies. Forty plus years ago, the scientific aspects of 
rangeland management were not well known or defined. 
Today, however, we know what rangeland science is and 
what role it plays in management. Many believe the name 
of our scientific journal should reflect this. 

We wish you all well as you ponder this choice. We 
thank all of you who shared your ideas and hopefully we 
didn't overlook the intent of your contribution. Whatever 
you decide, please vote your viewpoint so the Society 
reflects the viewpoint and vision of the majority. 

William C. Krueger 
Dept. of Rangeland 

Resources 
Oregon State University 
Corvallis, OR 97331 

Rod Heltschmldt 
USDA-ARS Ft. Keogh 

LARRL 
RR 1, Box 2021 
Miles City, MT 59301 



BALLOT 
IN FORMATION 

Information on candidates for SRM office and other ballot issues, 
which formerly was published in Rangelands, is published this year in 
the issue of Trail Boss News which supplements this October 
Ran gelands. 

Trail Boss News also contains information on nominations for 1993. 
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