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THI THAII TOSS 

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

The objectives for which the corporation is established are: 

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

—to assist all who work with range resources to keep abreast of new findings 
and techniques in the science 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 Secretary for details. 

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

signed and reflects the individual views of the authors and is not necessarily an 
official position of the Society. Manuscripts from any source—nonmembers as 
well as members—are welcome and will be given every consideration by the 
editors. Rangeiands is the nontechnical counterpart of the Journai of Range 
Management; therefore, manuscripts and news items submitted for publication in 

Rangeiands should be of a nontechnical nature and germane to the broad field of 
range management. Editorial comment by an individual is always welcome and 
subject to acceptance by the editor, will be published as a "Viewpoint." 
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Rabies in Rangeland Environments 

James A. Young 

Rabies exists in wildlife populations, domestic animals, 
and can be transmitted to man. Range managers are continu- 
ally exposed to the potentially rabid animal. In Central Amer- 
ica and portions of South America, paralytic rabies transmit- 
ted by vampire bats is an important limiting factor to the 
cattle industry. Bovine paralytic rabies causes an estimated 
annual loss of 250 million dollars. 

Rabies is an unique virus in that it exists in the saliva when 
the host animal is stimulated in the brain to bite another 
animal. Relatively timid, nocturnal animals such as foxes, 
skunks, or bats, when infected with rabies, may lose their 
fear of man and be driven to attack humans during the day. 
The Greeks described rabies in man as hydrophobia, in 
which the sick person is tormented at the same time with 
thirst and the inability to swallow water. 

The origin of the history of rabies is lost in antiquity, but 
the disease is, with few exceptions, just as troublesome 
today as it was centuries ago. 

Nature of the Disease 
Rabies is a specific type of disease caused by a virus which 

has a strong affinity for neural tissue. The virus also repli- 
cates in cells of salivary glands. The disease is contracted 
most often by the entrance of the virus into the host tissue 
through a wound, generally one made by the bite of a rabid 
animal. 

Rabies infections have occurred in humans by means 
other than animal virus contaminated bites. These infections 
have resulted from such obscure means as aerosol suspen- 
sions produced by bats in humid caves; laboratory acci- 
dents; and in one case, during the transplanting of a cornea 
from the eye of a donor who was, unknowingly, incubating 
the rabies virus. 

The characterization of rabies virus has a complex and 
confusing history. Very little information was available on 
the physical structure of the virus before 1962. Presently, 
rabies virus particles are described by using the electron 
microscope as cylindrical or bullet-shaped with one round or 
conical end and one concave end. In most preparations for 
morphology, the rabies virus particle (viron) appears to be 
covered with a fine fringe of surface spikes. The virus parti- 
cles measures only 140 by 100 nanometers (a nanometer is 
one-millionth of a millimeter. About 40 would stretch across 
a red blood corpuscle). 

The initial symptoms of rabies are often quite variable. 
Following the typical inoculation from an animal bite, there is 
a period of incubation of variable length. The incubation 

The author is a range scientist with the U.S. Department of Agriculture, 
Agricultural Research Service, 920 Valley Road, Reno, Nev. 89512. 

period is seldom shorter than 3 weeks and is often longer 
than 6 weeks. Authentic records of 4 and 5 month incubation 
periods are known. Vague changes in the host animal's 
temperature occur along with nonspecific symptoms that 
probably go unnoticed. Next, a period of excitation, called 
furious rabies, usually occurs. Furious rabies, which is the 
classical mad dog symptom, does not always occur. Some 
rabid animals have a short, mild, or nonexistent furious 
stage. These animals proceed to the paralytic or dumb stage 
of rabies quite rapidly. It is estimated that 60% of the infected 
animals do not exhibit furious symptoms. 

Many cases of rabies in dogs are of the dumb type where 
the first symptoms noticed are the paralytic type, including 
difficulty in swallowing. Owners of dogs frequently expose 
themselves to a great hazard of infection by trying to extract, 
with their bare hands, the "bone in the throat," which they 
believe is causing the symptoms. 

Carnivorous animals in the furious stage of rabies can be 

extremely dangerous. Dogs, cats, skunks, foxes, and wolves 
may become frenzied, utter strange cries or howls, and 
become ferocious. Behavior patterns of these animals are 

significantly altered. Nocturnal animals become active dur- 
ing the day and relatively timid animals lose all fear of man. A 
characteristic of rabid animals in the furious stage of rabies 
is the urge to travel far outside of their natural range attack- 
ing any animal they meet. This characteristic of the disease 
contributes to the rapid spread of outbreaks of rabies in wild 
animals. 

Thesymptoms observed in rabid horses and cattle include 
itching at the site of the infected wound. The infected host 
rubs and bites the parts, often tearing the flesh. Horses 
appear hyperactive with twitching ears that appear to be 

listening to noises occurring in all directions. 
Infected animals refuse food, but may swallow wood, small 

stones, or manure. The animals become frenzied and will 
charge humans. Cows usually will not try to bite, but are 
dangerous to humans, to other cows, and to themselves. The 
first signs of paralysis are in the throat. Farmers and veteri- 
narians have been exposed to the virus by inserting their 
hands and arms into the animals' throats to relieve the 
"choke." The animals try to drink water, but cannot swallow. 

Pasteur, in the early 1880's, was the first to recognize that 
the true seat of rabies was in the brain. Later, Pasteur became 
the first individual to immunize animals by injecting them 
with broth containing rabbit spinal cords in which the virus 
had been attentuated by desiccation. The causal organism 
was determined to be a virus in 1903 by Remlinger. 

Pasteur made the first test of his vaccine on a human 
subject in the case of 9-year old Joseph Meister from Alsace, 
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who had been bitten 14 times by a rabid dog. The child 
received 13 successive subcutaneous inoculations of spinal 
cords from infected rabbits that contained rabies virus. Each 
inoculation contained increasing concentrations of virus 
particles. The little boy never developed rabies. 

Early in the 20th century, Fermi introduced a new method 
in which the rabies virus was treated with carbolic acid to 
produce an inactive vaccine. The carbolized vaccine could 
be preserved and sent anywhere, eliminating the need for the 
Pasteur Institutes that had been established around the 
world for the fresh preparation of Pasteur's original vaccine. 

If immunization is completed before the virus traveling 
along peripheral nerves reaches the central nervous system, 
the patient usually survives. Slight bites on the lower leg or 
ankle usually have a long incubation period. These are more 
favorable for immunization than severe bites on the face 
where there is a large amount of nerve tissue and incubation 
periods may be shorter. 
Natural History of Rabies Virus 

Beyond the threat to public health and economic losses to 
the livestock industry, the knowledge base that has been 
developed for rabies provides a fascinating insight into the 
ecology of viruses. 

Rabies virus has been considered a single antigenic spe- 
cies by nearly all who have studied it with modern scientific 
methods. This concept has been challenged recently by 
scientists who have shown that the rabies virus is a member 
of a group of serologically related viruses which are distin- 
guishablefrom each other. It is now clearthat muitipletypes 
of rabies exist in Africa. it is not known for certain if wildlife 
rabies in North America is of one type. 

Rabies is an epidemic (epizootic) type of disease. It can 
suddenly explode and become very serious in a given area 
with rapid spread of the disease. Such outbreaks decline 
over time and the disease can be quiescent in a given areafor 
long periods of time. 

Such an epidemic outbreak occurred in California, Nev- 
ada, and Oregon early in the 20th century. It is not known for 
certain if rabies had been reported from this area previous to 
this outbreak. In 1909, rabies was recognized in southern 
California. The disease gradually spread northward through 
California. In 1912, a sheep dog taken from Redding, Calif., 
to Wallowa County, Ore., is credited with spreading the dis- 
ease both to other dogs and to coyotes. Later the disease 
spread southeastward to Idaho and reached Nevada in 1915. 

Public health officials and veterinarians considered the 
invasion of rabies into Nevada to be the greatest calamity 
that had ever occurred in the state. 

The period from 1910 to 1920 saw extensive attempts at 
homesteading on the sagebrush ranges of eastern Oregon 
and northern Nevada. There were numerous reports of iso- 
lated homesteaders being kept in their cabins by rabid 
coyotes. 

In her account of homesteading in the Nevada desert, Sara 
Olds provided an account of frantically trying to kill a rabid 
coyote at the door of their cabin and of having her children 
trapped on a stack of hay by a rabid family milk cow.' 

Rabies in Wildlife Population 
While virtually all warm-blooded animals are potentially 

susceptible to the rabies virus, species can vary greatly in the 
frequency with which they contract the disease. Carnivorous 
animals are usually associated with frequent outbreaks of 
rabies. Although species of rodents are susceptible to rabies, 
the disease seldom appears to be widespread in this type of 
animal. 

Foxes and related animals within the family Canidae are 
especially susceptible. Foxes are often considered the animal 
most susceptible to rabies. At least seven major outbreaks of 
fox rabies were reported in Europe between 1803 and 1925. 
An outbreak of fox rabies began along the Polish-Russian 
border in 1939 and spread at a rate of 30 to 60 km/year and 
was still spreading in the 1970's. 

Foxes have been recognized as a major reservoir of the 
disease for many years. However, foxes account for only 1 or 
2%, of the cases of rabies transmitted to humans. Outbreaks 
of rabies-like diseases have been especially severe in the far 
north where it spreads from Arctic foxes to sled dogs. 

In North America, foxes take second place to skunks as 
primary vectors of rabies. At one time it was common to 
advertise camping tents as skunk boats that protected 
campers from "phobey cats" as skunks were called. In the 
early 1970's skunks accounted for 60% of all wildlife cases of 
rabies reported and 47% of all rabies reported in the United 
States. The habit of communal denning and the wandering of 
unattached males apparently contributed to the occurrence 
and spread of rabies among skunks. 

in the southeastern United States, rabies among popula- 
tions of raccoons has become a problem. Raccoons are 
intelligent and are adaptable to living in association with 
humans, so they pose a considerable threat of transmitting 

Rabies has been known to exist in populations of non- 
bloodeating bats since the 1930's when it was discovered in 

'Olds, S.E. 1978. Twenty Miles from a Match. university of Nevada Press, 
Reno. 

Capturing vampire bats in a mist net. Photograph reproduced with 
permission of Samuel B. Linhart and Academic Press. 

rabies to man. 

The common vampire bat (Desmodus rotundus). Photograph rep- 
roduced with permission of Samuel B. Linhart and Academic Press. 
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the island of Trinidad. Humans have been exposed by trying 
to help apparently sick bats they find on the ground. In 

Nevada exposure to bats is the major source of problems 
with rabies. 

Airborne (aerosol, solid particles suspened in air) infec- 
tion of humans with rabies has occurred after exposure to 
aerosol rabies virus in bat-infested caves. Frio Cave in 
Uvalde County, Texas, is very dangerous for this reason. 

The vampire bat, which must bite to eat, is a much more 
serious vector of rabies. In a classic advance in research in 
1921, Hanpt and Rehaas first incriminated the vampire bat as 
the species causing bovine paralytic rabies. Bovine paralytic 
rabies or derriengue occurs as hot spots of infection in var- 
ious areas. In the 1950's, a severe outbreak occurred in Boli- 
via. From 1954 to 1955, 260,000 cattle died of paralytic rabies 
in the Cercada de Tarija Valley near LaPaz. 

There are three monospecific genera of vampire bats and 
all have been diagnosed as rabid in various countries of the 
western hemisphere. Vampire bats are the only known 
mammal that can resist the lethal effects of rabies virus, 
become infected, and at the same time transmit the disease 
to other susceptible animals, including other vampire bats. 

For sometime, scientists considered cattle to be especially 
susceptible to vampire bat-transmitted rabies. Experimental 
inoculations failed to prove this hyper-susceptibility. Repeat- 
ed inoculations of cattle by vampire bat bites in body areas 
where there are a lot of nerve endings may explain the appar- 
ent susceptibility of cattle to vampire bat-transmitted rabies. 

Control of RabIes 
The chances of a human contacting rabies are related to 

the environment in which they live. in developed countries 

with public health programs you are most likely to be 

exposed to rabies from contact with wildlife. In developing 
countries where domestic animals are not routinely inocu- 
lated for rabies, humans may be exposed to rabid dogs or 
cats. All domestic animals (mammals) kept for pets should 
be inoculated following the standards prescribed by the 
Association of Public Health Veterinarians in the United 
States, or by similar organizations in other countries. 

Research on control of vampire bats has been hampered 
by lack of funding, but novel methods of control have been 
developed. These methods involve the introduction of anti- 

coagulants into the bat population. One way is to capture a 

vampire bat, partially coat the bat with some form of cou- 
mann, and allow it to return to the colony. The treated bat 

spreads the anticoagulant to other members through groom- 
ing (preening) activities of the colony and they bleed to 
death. 

The control of rabies in wildlife populations is a difficult 
and controversial problem. The control of the wildlife popu- 
lation has been justified scientifically on the basis that unus- 
ually high density of animals is usually necessary for rabies 
to be epidemic. There is a certain threshold level of popula- 
tion density that permits regular intraspecies contact that is 

necessary for rapid spread of rabies. 
Preventive population reductions are much more effective 

than emergency reductions after the rabies outbreaks occur. 
Obviously a very precise monitoring of wildlife populations 
would be necessary in order to justify preventive population 
reductions. Except in the case of protecting campgrounds or 
suburban areas, vector control of wildlife populations for 
rabies protection, is a difficult goal to accomplish. 

The Nevada Rabies Commission was apparently the first 
governmental organization to practice widespread control of 
rabies vectors in the United States. Rabies was introduced to 
Nevada in April 1915 and by 1920, 186 people received treat- 
ment for rabies. During this period there were two human 
deaths from people who did not receive treatment. The 
Rabies Commission in cooperation with federal government 
employed a small army of hunters and trappers who directed 
their efforts toward coyotes, badgers, bobcats, and moun- 
tain lions. From October, 1915 to December, 1916, over 1,300 
badgers, 1,200 bobcats, 8,800 coyotes, and 100 mountain 
lions were trapped or shot in the rabies suppression program 
in Nevada. In addition, 250,000 poison bait sets controlled an 
estimated 12,500 to 25,000 coyotes. The vector control 

agents were so successful that private fur trappers com- 

plained about a loss of income from the reduction in fur- 
bearing animals. The program persisted from 1914 into the 
1930's, long after the rabies epidemic had declined. 

Considerable research effort has been devoted to develop- 
ing methods of vaccinating wild populations of mammals to 
immunize them for rabies. The vaccination for foxes could be 

accomplished orally be aerially spreading baits which con- 
tained the vaccine. Getting the foxes to rapidly take the bait 
is apparently less of a problem than developing an environ- 
mentally stable vaccine that wil be absorbed by the target 
species. 

Rabies is something that all range managers should be 
aware of in the course of their work which brings them into 
contact with domestic and wild animals. 

Suggested Additional Reading 

Baer, George. 1975. (ed). The Natural History of Rabies. Vol. land II. 
Academic Press, New York. 

McDonald, DavId W. 1980. Rabies and Wildlife: A Biologist's Pers- 

pective. Oxford University Press. 

Applying an anticoagulant to a vampire bat. Treated bats return to 
the roost and contaminate other members of the colony. Photograph 
reproduced with permission of Samuel B. Linhart and Academic 
Press. 
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Range Management Education in Kenya 
B.L. Karr and P.K. Metto 

Kenya is a land of contrast. It is about the size of Texas, 
covering 224,960 square miles. The southwestern 1/3 of the 
country is elevated to form plateaus, highlands, and moun- 
tains that rise as high as 5,200 m at Mt. Kenya. Arcing from 
the uplift are low plateaus and plains that decrease in eleva- 
tion to sea level at the Indian Ocean on the East and less than 
450 mat Lake Turkana on the North. Faulting and differential 
rock movements have formed the great Rift Valley, which is 
slowly dividing Kenya from Lake Tu rkana southward to Tan- 
zania (Kaplan et al. 1976). 

The vast and abrupt changes in topography, seasonal 
shifts of the northeast and southeast trade winds, and shifts 
in the equatorial low pressure belts produce great geogra- 
phic variation in rainfall. Consequently, about BO% of Kenya 
is classified as rangeland. Much of this land is subject to 
severe grazing pressure during the frequent droughts and 
needs restoration (Pratt and Gwynne 1977). 

Rapid increases in Kenya's population magnify the impor- 
tance of the range resource. Rangelands will be increasingly 
taxed to meet the demands of a population that is projected 
to double its present 15 million people by year 2000. Red 
meat and other products of domestic animals are only part of 
the production from the rangelands of Kenya. The magnifi- 
cent wildlife of Kenya is predominately on the rangelands, 
and Kenya's tourist industry, which is based on wildlife, 
accounts for a major part of the foreign exchange earned. 
The wise management of these resources is recognized by 
the government of Kenya. 

Although research in range management in Kenya was 
established several years before Kenya's independence in 
1963, formal education in range management began only 17 
years ago. In 1966, the Government of Kenya assisted by the 
United States initiated a 3-year diploma program in range 
management at Egerton College at Njoro. The next year, a 
2-year certificate program in range management was started 
at the Animal Health and Industry Training Institute (AHITI) 
at Kabete, and in 1980 the first students were accepted at the 
University of Nairobi for a 3-year degree program in range 
management. Thus, today, the 3 levels of training are certif i- 
cate, diploma, and bachelor of science. The purpose of this 
article is to discuss the structure of these programs and the 
role that each has in the development of range management 
in Kenya. 

CertifIcate Program 
This educational program in range management is a 2- 

year program which trains range management assistants. 
Other programs are also offered in animal health and hides 
and skins improvements. Students are sponsored by the 
Division of Range Management within the Ministry of Live- 
stock Development which also furnishes the faculty. 

The range management department at AHITI selects 
approximately 46 students annually for the 2-year program. 
Selection of students is based on examinations and inter- 
views and, as with other programs in higher education, com- 
petition for openings is keen. Two thousand or more appli- 
cants are interviewed annually for the 130 positions in the 3 
programs at AHITI. 

The curriculum in range management at AHITI is oriented 
toward practical field experience (practicals). Practicals 
account for over 5O% of the course hours, and over one half 
of these are extended field assignments at research stations 
and extension centers. Practicals are emphasized because 
the range management assistants are expected to perform 
much of the field work in the districts to which they are 
assigned. More than one half of the 2-year curriculum con- 
sists of range management courses with the major share of 
the remainder being courses in animal science, manage- 
ment, and extension. One could conclude that the curricu- 
lum adequately addresses range management, but support 
courses are few since there is only one supporting depart- 
ment. In the field, AHITI students are recognized as being 

Topi on the Masi Mara Game Reserve, Kenya. 

Authors are former lecturers, Department of Range management, Egerton 
College, Njoro, Kenya. Karr is presently assistant professor, Department of 
Forestry, Mississippi State University, Mississippi 39762; Metto is acting regis- 
trar, Egerton College. 
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well-trained range management assistants (Dwyer and Box 

1978). 
Upon completion of the certificate program, the graduates 

are posted primarily as range management assistants to dis- 
trict officers. Although duties and locations of assignment of 
these graduates may be similar to that of the graduates in 

range management from Egerton College, the graduates of 
AHITI are posted at a lower level and considerably less 

salary. 
Faculty at AHITI are selected from field personnel posi- 

tions within the Division of Range Management. Field expe- 
rience is assured through this procedure, but the level of 
technical and academic training in range management is 
often low. The staff at present consists of 4 lecturers of which 
only 1 holds a B.S. degree and 3 demonstrators who teach 
practical exercises. The other 3 lecturers have diplomas from 

Egerton College and the demonstrators hold certificates 
from AHITI. It is evident that the qualifications of the staff 
need to be upgraded. With the new degree program at the 

University of Nairobi, staff improvement should be more 

easily accomplished than previously when all B.S. level train- 

ing was overseas. 

Diploma Program 

Diplomas in range or ranch management are offered at 

Egerton College. Egerton is a 3-year agricultural college 
with diploma programs in 16 agricultural specializations. 
Although training in extension is emphasized, some of the 

students in ranch management will be employed as manag- 
ers of government or private ranches. 

The student enrollment at Egerton has increased from 

approximately 700 in 1979 to 1,260 in 1982. As a result of an 

ongoing expansion program sponsored by the United States 

Agency for International Development and directed by the 
Southeastern Consartium for International Development an 
enrollment of 1,650 is projected for 1983-84. In range man- 

agement the annual intake of students has increased from 30 
to 60 students. Another program, ranch management, which 

began in 1980 will graduate around 20 diploma holders 
annually. This sharp increase in range and ranch managers 
will meet the plans of the Ministry of Livestock Development 
to upgrade lower level field positions and allow for loss of 
some personnel to the private sector and to foreign devel- 
opment projects. 

Presently, 5 lecturers and 3 demonstrators are employed 
in the range and ranch management programs at Egerton. Of 
the 5, 1 has a Ph.D., 1 has a Master's degree, 1 is completing a 

M.S., and 2 have a B.S., all in range management. The dem- 
onstrators hold diplomas in range management. Staff quali- 
fications are presently being upgraded with the U.S. AID 

support program, with the minimum requirements of a M.S. 
for lecturers and a B.S. for demonstrators by 1985. Thus, 

staffing is adequate for the expanded enrollment, and quali- 
fication requirements are good. 

Students are selected for the range and ranch programs 
from all provinces in Kenya, although the majority are from 

pastoral regions. Selection is based on examination scores 
and interviews. Since Kenyans are acutely aware of the 

advantages of higher education, competition for the limited 
enrollment is very keen. About 10°h of the enrollment at 

Egerton consists of students from African countries other 

: 
Cattle and herder on semi-arid range/and near Machakos, Kenya. 
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than Kenya. The Division of Range Management within the 
Ministry of Livestock Development sponsors each of the 
Kenyan students and requires 2 years employment after gra- 
duation. Foreign students are usually sponsored by a devel- 
opment program within their home country. 

The 3-year curricula in both range and ranch management 
programs are rigid. There are no electives or other flexibili- 
ties, and all students of an incoming class will take the same 
courses for their respective program during the 3 year pro- 
gram. Like the program at AHITI, the program at Egerton 
emphasizes practical experience. More than twice as many 
hours are assigned to practicals as to lectures and this does 
not Include the July-August field attachment in the second 
year. Otherwise, the curriculum is similar to that of the Uni- 
versity of Nairobi or a typical range management program of 
a university in the United States. 

The field attachment consists of range and ranch practices 
for6 weeks in July and August at the end of the second year. 
Range management students are attached to district range 
officers who assign the students various duties to gain prac- 
tical field experience. Ranch management students are 
assigned to ranches. Although guidelines are established 
and student evaluations are conducted by the staff of Eger- 
ton, the quality of the practical training largely depends upon 
the motivation and interest of the district range officers and 
ranch managers. 

Upon graduation from Egerton, diplomats in range man- 
agement are assigned as assistant range management offic- 
ers in extension or planning. Periodically, a few graduates 
are placed with the National Range Research Station, Kiboko. 
Diplomats in ranch management are assigned as assistant 
ranch managers to ranches or to the extension service. 

The young range managers face formidable problems. 
Most likely, the assignment is in a remote area where housing, 
schools, food, and water may be inadequate. Lack of secur- 
ity, different tribal customs, scarcity of equipment and fuel, 
and a host of other problems may severely limit new appoin- 
tees in implementing needed range improvement programs. 

Bachelor of ScIence Degree Program 
The University of Nairobi will graduate its first B.S. in 

Range Management in 1983. In spite of the great need for 
range management throughout the continent, a B.S. pro- 
gram in range management did not previously exist in Africa. 
Previously, Kenyans were trained at the B.S. level overseas, 
in the United States, Canada, and Australia. Dwyer and Box 
(1978) stressed the need for a B.S. program in range man- 
agement at the University of Nairobi, and their recommenda- 
tions were implemented 2 years later with the enrollment in 
1980 of the first range management class at the University. 

The 4 faculty members of the Department of Range Man- 
agement at the University of Nairobi are well trained. Three 
hold Ph.D's and 1 is in graduate school in the U.S. In addi- 
tion, the department has 2 technicians who help with labora- 
tory and field exercises. With a projected annual new enrol- 
lment of 20 students, the faculty-student ratio is quite good. 

Students are chosen on the basis of examination scores 
and interviews. Each student in range management is spon- 
sored by the Ministry of Higher Education. The 3-year cur- 
riculum is rigid with little opportunity for electives. Courses 
required in range management are similar to those at AHITI 

and Egerton College and follow the recommendation of 
Dwyer and Box (1978). However, recent correspondence 
suggests that revisions are being considered. Requirements 
in supporting courses are also similar to those of Egerton 
College. The breadth and depth of supporting departments 
at the University, however, should produce range managers 
more broadly trained than the graduates of Egerton College. 
Practical applications and experiences in ranch practices 
are emphasized during a 9-week assignment to ranches or 
experiment stations. The 3-year curriculum is comprehen- 
sive and should meet the range management education 
needs of Kenya as well as other African countries. 

Problems 
Kenyan institutions do not accredit the courses of lesser 

degree programs than their own. AHITI graduates entering 
Egerton College, therefore, do not receive credit for course 
work completed at AHITI and, similarly, the University of 
Nairobi does not give credit to Egerton graduates. Most 
universities in the United States readily accredit Egerton 
graduates with 60 to 70 hours course work. Such repetition 
of training with the increase in time required does not seem 
to be in the best interest of a developing country. 

Library facilities and textbooks for range management are 
inadequate at all 3 institutions. There is little variety in refer- 
ence material and all books are difficult to obtain. Because of 
high demand, most textbooks are kept in the library with 
limited availability. At Egerton, the expansion program will 
improve library facilities, but the availability for textbooks 
will likely remain a problem for all institutions in Kenya. 

Unity and purpose could be improved with a professional 
society (Dwyer and Box 1978). The once active East Africa 
Section of the Society for Range Management was discon- 
tinued in favor of an independent Kenyan association for 
range management, which has had difficulties in establish- 
ment. 

Summary 
Kenya has a strong and well-developed system for training 

range managers. Egerton College and AH ITI have produced 
range mangers at the diploma and certificate levels, respec- 
tively, for 17 years. Many of these graduates have completed 
degrees in range management in the United States, Canada, 
and Australia. Today, they fill many of the positions of lead- 
ership in African range management. The University of Nai- 
robi has the capabilities to develop very strong B.S. and 
graduate programs in range management which, along with 
Egerton College and AHITI, will make Kenya the center of 
range management education in Africa. However, the prob- 
lem at the University of Nairobi and Egerton College of not 
recognizing coursework of lesser degree programs than 
their own should be addressed and solved. 
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Fire Fighting Fire 
To Manage California's Brush Rangelands 
Theodore E. Adams 

Environmental conditions associated with California 
shrublands have changed dramatically during the last 200 

years. Plant succession has allowed shrublands to expand 
and occupy areas of woodland and grasslands through dis- 
turbance of native plant cover. A public concerned with 
wildfire damages and supported by agencies responsiblefor 
fire protection has excluded fire and permitted fuel quanti- 
ties in shrublands to increase. Together with a growing pop- 
ulation, an increase in wildfire intensity and a dramatic 
increase in wildfire frequency has occurred. 

Today, the situation is improving. Greater knowledge of 
the role of fire in shaping and maintaining plant communities 
and how to use fire as a management tool are producing 
changes in management policies. The new Chaparral Man- 

agement Program is an example. Administered by the Cali- 
fornia Department of Forestry, this new costshare program 
joins the state and landowners by contract in the planned use 
of fire. Among its objectives are prevention of high-intensity 
wildfires, watershed management, range improvement, 
vegetation management, forest improvement, wildlife habi- 
tat improvement, and maintenance of air quality. Since 
October 1981, 60,000 acres have been burned under pre- 
scription in the Chaparral Management Program. 

Early History 

Changes have not come easily. Ranchers have argued for 

many years with the State Board of Forestry over the han- 
dling of brush ranges. Charged by law with the responsibility 
of suppressing fire, the State Division of Forestry (now 
Department of Forestry) effectively prevented the removal of 
brush by fire. On the other hand, ranchers wanted permis- 
sion to burn the brush on lands under their control as a 
means of maintaining and increasing forage production. 

To understand the situation, we have to go back in history. 
In 1905, an act "to provide for the regulation of fires on, and 
the protection and management of, public and private forest 
lands,...' became law. Punishment by fine or imprisonment 
was established for malicious or negligent setting of fires on 
land, other than that owned by the individual, or allowing 
fires to escape to other lands. It became illegal to burn brush, 
stubble or other vegetation on any lands without a permit 
between May 15 and October 15. Recovery of damage from 
fire which escaped from private land was made possible by 
holding the offender liable for double the amount of damage, 
provided such escaped fire was due to neglect. If the spread 
of fire was due to unavoidable causes, the offender was liable 
only for the actual damage. To administer its provisions, the 
act created a State Board of Forestry, a Division of Forestry 
and a State Forester whose duty it was to implement Board 

policy through the Division. 
In the 1927 reorganization of administration of state 

resources, the Division of Forestry became part of the 

Department of Natural Resources while remaining under the 

jurisdiction of the Board and State Forester. At this time, 

punishment for offenses defined under the 1905 act was 
made more severe. Liability for damage was set as the costs 
of actual damage and control of the fire. The length of the 

permit burning season also was extended. It became unlaw- 
ful to burn without a permit on any forest land, grassland or 
brush area between April 15 and December 1. 

In 1932, at the urgent request of California livestock inter- 
ests, the Dean of the University of California's College of 
Agriculture appointed a special committee within the Uni- 

versity. The Committee on Range Management was respon- 
sible for studying ways and means of improving brush 

ranges. Investigations were started and information deve- 

loped on vegetation behavior after a brush area was burned. 

Burning brush in California 

The author is extension wildiands specialist, Agronomy and Range Science 
Extension, University of California, Davis 95616. 
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Also, investigations were started on the controversial prob- 
lems of runoff and erosion. 

The Committee on Range Management was reorganized 
in 1945 as the Committee On Range Land Utilization. It 
became a committee responsible for recommending and 
sponsoring a sound research program. 

In 1945 the state legislators authorized the range improve- 
ment program of the California Division of Forestry (CDF). 
Stati4es adopted and modified in 1949 authorize and govern 
the range improvement program. The legislation outlined a 
procedure for issuing permits for controlled burning of pri- 
vately owned brush-covered lands. It also charged the Div- 
ision with administrative duties in connection with its 
general responsibilities in fire control. 

The newly created range improvement program was to 
increase the carrying capacity of foothill rangelands for 
domestic livestock and wildlife, and toencourage wise use of 
the range resource. Further objectives included fire preven- 
tion and protection, watershed protection and conservation, 
and the prevention of soil erosion. Under this program, more 
than 2.5 million acres have been burned and more than 0.8 
million acres reburned since 1945. This figure is not large 
compared with the 20 million acres of brushlands in Califor- 
nia, of which about half are privately owned. Fear of liability 
costs has discouraged greater landowner participation. 

In 1945 the Board of Forestry requested the appointment 
of a Range Improvement Advisory Committee to improve 
relations with ranchers. The committee is now known as the 
Range Management Advisory Committee. The present Com- 
mittee has representatives from the California Wool Growers 
Association, the California Farm Bureau Federation, the 
California Cattlemen's Association, the California Forest 
Protective Association, the Watershed Fire Council of 
Southern California, the California Association of Resource 
Conservation Districts and the general public. The Commit- 
tee has helped develop a better understanding between the 
Board and livestock interests. Tothe Board it has pointed out 
that complete protection of brush is in many situations not 
good management. At the same time, the committee has 
brought to the attention of livestock operators that indis- 
criminate burning of brush is not the only solution to range 
improvement. 

The Range Land Utilization Committee of the College of 
Agriculture provided the leadership for a series of brush 
range improvement demonstrations beginning in 1950 at 
several locations throughout the state. Their purpose was to 
test and demonstrate on a field-scale basis the application 
and economics of management techniques. Cooperating in 
these demonstrations were ranchers, Cooperative Exten- 
sion, other segments of the University of California and the 
California Division of Forestry. 

At a meeting of the Range Improvement Advisory Comm it- 
tee in 1951, a resolution was formed and submitted to the 
State Board of Forestry. It recommended that a broad plan 
be pursued to promote a coordinated brush range improve- 
ment program and to organize effective local organizations 
to carry out the program. The Cooperative Extension, the 
College of Agriculture and the CDF were to assist in the 
organization and development of the program. The plan 
developed was approved by the Board in 1953, after being 
approved by both the Range Land Utilization Committee of 
the College of Agricultureandthe Range ImprovementAdvi- 
sory Committee. 

The plan was patterned after the Madera County Con- 

trolled Burning Program with modifications suggested by 
various individuals in the College of Agriculture and the 
CDF. The Madera plan had been developed over a period of 
more than 10 years. It represented extensive experience in 
the use of fire for brush range improvement. 

Current Policy 
During a two-week period from late September to early 

October 1970, fire raged through more than half a million 
acres of brush and forest-covered wildlands in California. 
The disaster was unique in terms of the geographical area 
involved, acreage burned, wildland-urban nature, the 
number of homes destroyed, and the number of agencies, 
people, and equipment involved. 

Following the disaster, the Governor, through the Secre- 
tary for Resources, requested formation of a Task Force on 
California's Wildland Fire Problem. Represented on the task 
force were many groups and organizations including Coop- 
erative Extension and the University of California's Agricul- 
tural Experiment Station. 

Two recommendations developed by the Fuel Manage- 
ment and Hazard Reduction Committee of the task force 
were of particular significance. The first was to determine the 
role and responsibility of public agencies for fuel manage- 
ment and hazard reduction on wildlands in private owner- 
ship. Second, develop a cooperative program between land 
management and fire control agencies to demonstrate fuel 
management techniques. The latter recommendation was 
implemented by creation in 1974 of the 130,000 acre Laguna- 
Morena Fuel Management Area in San Diego County. 

A legislative resolution was passed by the State Assembly 
in 1976 calling for adequate resources for public agencies. 
Increased emphasis could then be placed on fuel man- 
agement as an aid to the suppression and prevention of 
wi Idfi res." 

During the first half of 1978, the State Senate passed legis- 
lation requiring various state agencies to report on their 
vegetation management activities. The published summary 
was an incomplete analysis of vegetation management 
responsibilities. However, it represented the first effort to 
prepare a comprehensive review of programs affecting 
brushlands in California. 

Also, the Governor signed into law the Wildland Fire Pro- 
tection and Resources Management Act in September 1978. 
Based on legislation introduced in 1977, it provided for one 
northern and one southern fuel management demonstration 
area to be established by the CDF. Use of prescribed burn- 
ing and other techniques for fuel management were identi- 
fied. Elements of wildlands fuel management addressed in 
the demonstrations included fuel modification and reduc- 
tion, air and water quality, water conservation and watershed 
improvement, soil conservation, wildlife habitat improve- 
ment and protection, range and forage improvement, and 
timberland improvement and protection. The results pro- 
vided the basis for a new CDF Vegetation Management 
Program. 

A second program created by the signing of legislation in 
1979 allowed CDF to undertake four pilot projects, each 
representing different soils and vegetation types. Their pur- 
pose was to demonstrate the value of emergency revegeta- 
tion and management of critical watersheds following 
wildfire. The Revegetation Pilot Projects for Fuel Manage- 
ment and Other Purposes is now part of the Public Resour- 
ces Code. 
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As the result of wildland fire prevention and vegetation 
management legislation signed in 1980, the CDF under poli- 
cies established by the State Board of Forestry is required to 
make its wildiand fire prevention and vegetation manage- 
ment expertise available to local governments. 

Landmark legislation was signed into law in July 1980. It 
declares prescribed burning of brush-covered lands to be an 
official program of CDF. It authorizes CDF to enter into 
cost-share contracts with the owner or any other person 
who has legal control of any property which is included 
within any wildland for . . . reduction of fire hazard, 
watershed management, range improvement, vegetation 
management, forest improvement, wildlife habitat improve- 
ment, and maintenance of air quality The state's share of 
such costs shall bear the same ratio to the total cost of the 
operation as the public benefits bear to all public and private 
benefits to be derived from the operation as estimated and 
determined by the director. In no event may the state's share 
of such costs exceed 90% of the total costs of the operation." 

The most important feature of the new program deals with 
landowner's liability. Any costs incurred by the Department 
in suppressing a prescribed burn escaping under contract 
cannot be collected from the landowner or other contract 
parties. A third-party liability insurance policy was pur- 
chased by the Department to provide coverage of losses 
resulting from an escaped prescribed burn. The losses 
covered are those sustained by any person or public agency, 
including the federal government. Under each contract, the 
landowner and the Department are named as joint policy 
holders and the premium is shared between the landowner 
and CDF. The state is now responsible for any liability arising 
from prescribed burn projects which are conducted under 
the provisions of the 1980 statute. 

The Chaparral Management Program spurred additional 
legislation to enhance the program. In September 1981, leg- 
islation was signed providing for a closed contract between 
the CDF and any landowner participating in the program. All 
costs are agreed to before the contract is executed. Pres- 
cribed burning was redefined to include . . .any necessary 

followup activities, such as revegetation and erosion control 
measures". It also provided liability protection for private 
contractors providing services as part of the contract 
between the landowner and the CDF. 

Cleanup legislation in 1982 addressed two concerns. It 
clarified the role of private contractors and the services they 
can provide when there are more requests for prescribed 
burning than can be conducted directly by CDF. Secondly, it 
authorized local fire protection agencies to receive assist- 
ance from CDF in fuel management programs on lands con- 
tiguous to lands classified as a state responsibility. 

Summary 

In California, wildfire protection has concentrated on 
efforts to exclude fire through suppression of all uninten- 
tional fire starts.' This has contributed to holocaust-type 
wildfires as the build up of brush and forest fuels created 
wildfire conditions that technology could not dominate. The 

inability to curb nature, demonstrated bythedisastrous 1970 
wildfire season, triggered a reexamination of the state's wild- 
fire problem. 

A series of executive and legislative actions during the last 
10 years has produced a new fuel management program. 
Born in 1980, the California Chaparral Management Pro- 
gram combines private land management objectives and 

public concerns for resource management and wildfire pro- 
tection. The key element is use of prescribed fire to meet fuel 

management objectives. Under liability protection, this is 

accomplished with cost-share contracts between land- 
owners and the CDF. Ranchers can now develop better 
brush range improvement plans. Public concerns for natural 
resources and the need for wildfire protection are addressed. 

Everybody benefits, and, in the long term, money will be 
saved. 

The author wants to indicate that fire protection agencies haved tried to 

provide fire protection through over-emphasis on fire fighting technology. 
This strategy, to rapidly suppress all fire starts—in effect, trying to exclude fire 
and deny its ecological role—has led to the current crisis in which wildfires 
that defy early attack can turn into holocausts. 

A Challenge to You 
President Schuster has set a very realistic membership goal of a 500-member increase for 1984. This 

would be about a 10% increase, If each of the regular members attending the Rapid City meeting would 
solicit one member, we could exceed that goal by 50%. Will Blackburn and myself would ask for your 
individual efforts toward this goal. We have given each Section the challenge of a 10% increase. 

We are also enthusiastic about the new commercial membership made a reality in Rapid City. We feel 

this affords a real opportunity for those companies with range interests or interests in range to become 
involved in the Society. We have challenged each Board member and each Section to solicit a commer- 
cial membership. If you need help in working with individual firms or businesses, contact Will Blackburn 
or myself or Executive Vice-President Pete Jackson in Denver. Let's all give out some effort to member- 

ship this year. Sometimes all it takes is being prepared and then asking.—Art Armbrust, Membership 
Chairman 



Program 

Why does the Air Force own large acreages and why does 
it need a grazing and cropland management program? Actu- 
ally the answer is relatively simple. The primary mission of 
the Air Force is to fly, fight and win. To do so effectively 
requires realistic training, and this training sometimes invol- 
ves the delivery of live ordnance. To ensure that live ord- 
nance training and other military operations do not disturb 
or destroy public and private property, the Air Force has 
established safety zones around its bases and ranges. Safety 

zones are required to buffer both physical and psychological 
impacts of Air Force operations. That is the primary reason 
the Air Force owns large tracts such as Avon Park Air Force 
Range (AFR) in Florida that contains 106,000 acres of flat 
land and marsh; Luke AFR in Arizona with a simulated 
surface-to-air missile target complex that includes 2.7 mil- 
lion acres of desert lands; and Eglin Air Force Base (AFB) in 
Florida which contains over 465,000 acres. While the primary 
mission of the Air Force is to fly and to fight, the secondary 
mission is to enhance the environment. 

The Federal Land Policy and Management Act of 1976, and 
the Public Range Lands Improvement Act of 1978 include 
objectives relating to 'multiple use and sustained yield." 
While these laws are not binding on the Department of 
Defense (DOD), they are used as guidelines for proper land 
management under Air Force control. In addition to perform- 
ing its military mission, the Air Force leases over 250,000 
acres annually for grazing and crop production. The total 
annual leasing value is over $2 million dollars. 

Department of Defense Directive 4700.1 states that "The 
Department of Defense. . . will act responsibly and effec- 
tively. . . to restore, improve, develop, and conserve. . . the 
renewable natural resources under military control." Also, 

conservation programs required... need not and shall 
not be mutually exclusive." This directive requires com- 
manders to seek aid from federal, state, and local agencies to 
develop natural resource plans which could include grazing 
and cropland management, forest management, and fish 
and wildlife management. Because natural resource exper- 
tise is often lacking on the commander's staff, the com- 
mander can seek outside aid and assistance for development 
and completion of the management plans. The commander 
can also approve research projects which do not interfere 
with the primary Air Force mission. 

seen in public laws and the DOD directive. The Air Force 
expects to achieve "multiple use and sustained yield" of its 
land in three ways: first, by determining lands suitable for 
grazing and cropping; secondly, by preparing proper man- 
agement plans; and thirdly, by cooperating with outside 
experts to insure that the recommendations made in the 
plans are technically sound. The Air Force expects to 
achieve first and foremost the conservation of natural resources. 
The Air Force is required to maintain or improve the condi- 
tion of the land for which it is responsible. In some cases this 
could mean reduced land maintenance costs. For example, 
boundary fence construction and maintenance could be 
included in lease contracts. 
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Air Force Grazing and Cropland Management 

Major Geral L. Long 

Air Force Regulation 126-1 states that "Natural resources 
management programs.. . and the military mission need not, 
and must not be mutually exclusive;" and ". . the defense 
mission does not reduce the Air Force's obligation to act as a 
responsible steward for these lands." Air Force Regulation 
126-1 also includes "multiple use and sustained yield" as 

Realistic training often times requires the delivery of live ordnance. 

Grazing around explosive safety areas designed to provide safety zones for personnel. 
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By proper accomplishment of management plans, wildlife 
habitat may also be improved. 

The Air Force expects to accomplish its objectives using 
Memoranda of Understanding with the U.S. Fish and Wildlife 
Service and the Soil Conservation Service. This way the Air 
Force can obtain technical assistance and advice needed to 

carry out natural resources programs. 
The specifics of the Air Force Grazing and Cropland Man- 

agement Program for Fiscal Year 1982 included participation 
by 36 ranges and bases, 17 of which have approved man- 

agement plans and 19 in the review process. 
Payment for agricultural outlease and service contracts is 

made in three ways: (1) cash is placed in the Air Force 

Grazing and Cropland Management Fund; and (2) mainte- 
nance and/or improvements to the leased land; or (3) combi- 
nations of both cash and maintenance-improvements. In 
1981 the Air Force leased 186,000 acres for $.6 million worth 
of services-improvements and $.3 million in cash, totaling $.9 
million. In 1982 this amount increased to $1.45 million in 

services-improvements and $.5 million in cash totaling $1.95 
million. 

Under present law the Air Force is authorized to retain and 

spend monies collected for grazing and cropland activities to 
cover administrative costs of leasing and financing of multi- 

ple land-use management programs. This change revolu- 
tionized management programs on Air Force lands because 
in the past, natural resources programs were funded only 
from military operational funds. As a result, many important 
natural resources programs which would promote optimal 
use of military lands were not undertaken. The present law 

provides the incentive to lease out more land improvements— 

lar traffic does not insure proper opening and closing of 
gates. Corrals are an important structural improvement. 
Water developments are perhaps the most important limiting 
structural improvement. The Youth Conservation Corp at 

Vandenberg AFB developed two springs for added water 

dependability. Drilled wells improve the value of land to both 
the lessee and the Air Force, and so do earthen stock ponds. 
Stock ponds have been recently built on Beale and Vanden- 

berg AFBs, California. 

The General Accounting Office (GAO) issued a report in 

1981 entitled DOD Can Increase Revenues Through Better 
of Natural Resources It Holds in Trust. This report is in 

general agreement with current Air Force management con- 

Soil Conservation Service agent conferring with Beale AFB natu- 
ral resources manager about possible outleasing for grazing. 

Nonstructural improvements, such as seeding to improve 
pastures, has been accomplished on Avon Park AFR. Other 
nonstructural improvements, such as liming and fertilizing, 
may also be beneficial. A prescribed burn at Avon Park AFR 
was used to improve habitat for wildlife, grazing for cattle, 
and timber management. Roller chopping was also used at 
Avon ParkAFRto reduce palmetto, alow growing, undesira- 

ble, palm-like plant. Developmental improvements, also at 
Avon Park AFR, such as land leveling, grading and draining 
have been used to reclaim land for grazing purposes. Terrac- 

ing is used to reduce soil erosion at some Titan missile 

complexes around McConnell AFB, Kansas. 

Corrals are important structural improvements which greatly aid 
the lessee and which also increase the value of the land to the Air 
Force. 

as long as the improvements are annotated in an approved 
management plan. Newly constructed improvements, with 
the lessee maintaining them at his expense, increase the Grazing in close proximity to flight operations at Beale AFB CA 

value of the property to the lessee and the Air Force. requires active management. 

Grazing and cropland improvements are categorized in 

three ways: structural, nonstructural, and developmental. 
Structural improvements most often needed are fencing, 
both boundary and separation of pastures. Cattleguards are 
often a very important improvement, especially when vehicu- 
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cepts and objectives. GAO's findings concerning grazing 
and cropland outleases were: (1) plans were sometime non- 
existant or inadequate at many bases; (2) there is a lack of 
management emphasis from DOD down to the base level; 
and (3) DOD is not maximizing the benefits of the various 
Services leasing programs. Their recommendations are 
summarized as follows: (1) plans should be developed on a 
continuing basis, (2) there should be periodic reviews to 
assess leasing value, (3) management plans should require a 
maximum leasing of military property, and (4) DOD should 
investigatethe possibility of establishing a grazing-cropland 
management fund similar to the Air Force forestry fund. The 
current Air Force regulation and recent change in public law 
greatly improves the Air Force's ability to comply with all four 
GAO recommendations. 

In summary, Air Force installations are required to partici- 
pate in proper and effective land management practices. 
Grazing and cropland management plans are required by Air 
Force Regulation 126-1 if land is available for such use and 
the military mission does not specifically preclude this use. 
The results we expect are conservation and/or improvement 
of the natural resources; improved value of Air Force prop- 
erty; and reduced maintenance costs. We expect to accomp- 
lish proper land management with the help of the USDA-Soil 
Conservation Service, USD1-Fish and Wildlife Service, state 
universities and state Agricultural Cooperative Extention 
Services. 

It is our desire that this introduction to the Air Force Graz- 
ing and Cropland Management Program will help you, the 
reader, understand Air Force goals, objectives, and require- 
ments as they pertain to land under control of the Air Force. 

'Rincon' Fourwing Saltbush— 
Proven for Better Forage and Reclamation 

E. Durant McArthur, Sam E. Stranathan, and Gary L. Noller 

A superior strain of an Intermountain West shrub—a plant 
used for wildlife and livestock range and disturbed land rec- 
lamation programs—was recently released to the commer- 
cial market, climaxing 25 years of cooperative research by 
State and Federal agencies. 

The improved strain, Rincon' fourwing saltbush (A triplex 
canescens [Purshj Nutt.), was selected for its vigorous 
upright growth, sustained forage production, nutritive value, 
palatability, wide adaptation, and tendency to be evergreen. 

Rincon', which is well adapted to much of the Intermoun- 
tam area (see map), was developed by the Agricultural 
Experiment Stations of Colorado State University and Utah 
State University, the Utah State Division of Wildlife Resour- 
ces, the USDA Forest Service's Intermountain Forest and 
Range Experiment Station, the USDA Soil Conservation 
Service, and the Upper Colorado Environmental Plant Center. 

Description 

'Rincon' fourwing saltbush is a facultative evergreen shrub, 

Dr. McArthur is a principal research geneticist of the Intermountain Forest 
and Range Experiment Station, USDA Forest Service. He is located at the 
Shrub Sciences Laboratory, Provo, Utah, 84601 and is an adjunct professor of 
Botany and Range Science at Brigham Young University. Mr. Stranathan of the USDA-SCS is manager and Dr. Noller is assistant manager of the Upper colorado Environmental Plant Center, Meeker, Colorado 81641. 

The authors thank JR. Carison, J.N. Davis, W.G. Hassell, J. Massey, A.P. 
Plummer, A. Stevens, and several other colleagues from the releasing agen- cies for assistance in various phases of work leading to the release. Monies from the Pittman Robertson W-82-R project for restoration of wildlife habitat 
facilitated this research. 

PESTICIDE PRECAUTIONARY STATEMENT: This paper reports research 
involving pesticides. It does not Contain recommendations for their use. All uses of pesticides must be registered by appropriate State and/or Federal 
agencies before they can be recommended. 

woody throughout, 3 to 6 feet tall, much branched, often 
globular or dome shaped. It is often more leafy and full 
canopied than other sources of fourwing saltbush (McArthur 
et al. 1983). Its three gender states are constant male, con- 
stant female, and labile. The latter state may be male, female, 
or bisexual depending on environmental conditions (McAr- 
thur and Freeman 1982). The male bushes produce flowers 
on spikes, and female bushes produce large quantities of 
four winged utricles on many branches (see photos). Seeded 
'Rincon' populations have a slightly biased (approximately 
55%) female sex ratio, fewer (approximately 35%) male 
plants, and the balance (approximately lO%) bisexual in any 
particular flowering season. 

Origin, Development, and Use 

'Rincon' fourwing saltbush originated when, in fall of 1957, 
Paul E. Hansen and Homer D. Stapley collected seed at 
Rincon Blanco on the Carson National Forest, about 3 miles 
from Canjilon, Rio Arriba County, New Mexico. The natural 
stand at Rincon Blanco was recollected in 1960. The site is at 
7,800 feet elevation and has a mean annual temperature of 
about 450 F. Winter temperatures regularly get as low as 
-15° F, with summer high temperatures 90°F or higher. 

Rincon' was selected from a half-sib population of some 
700 plants based on sustained annual biomass production, 
an erect uniform leafy growth habit, and a tendency toward 
evergreenness or early spring greenup. In common with 
other fourwing saltbushes, its leaves, stems, and utricles 
provide browse in all seasons for livestock and wildlife. 
Crude protein content measured l7.9% in November and 
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26.5% in June in the leaves, with intermediate values for 
other seasons. The crude protein of stems varies seasonally 
from 6.9 to 20.0%. 

In addition to providing forage and cover, 'Rincon' is valu- 
able for rehabilitating depleted rangelands and for stabiliz- 

ing soil. A potential use is on mineland reclamation on arid 
and semiarid lands of the Intermountain region. 'Rincon' 

may be propagated easily by direct seeding, by transplants, 
and by stem cuttings. The estimated seed yield is 350 pounds 
clean seed per acre, with specified orchard design using 
foundation stock cuttings (McArthur et al. 1978). 

Area of Adaptation 

Fourwing saltbush grows in a variety of soil types from the 
Great Plains to the Coast Range and from Canada to Mexico 
at elevations from below sea level to 8,000 feet. Rincon' is 

well adapted to a wide range of soil textures: sandy areas, 

gravely washes, loamy soils, heavy clay soils, and moder- 

ately saline soils. The new strain is best adapted to big sage- 
brush and pinyon-juniper zones, but it also does well in the 

more mesic portions of salt desert shrub areas. It appears to 
have salt tolerance similar to other fourwing saltbush eco- 

types. Because of its high elevation origin, 'Rincon' has 

shown adaptation in more northern climates than might be 

expected (see map). It has performed well at 3,000 to 8,000 

feet elevation and with average annual precipitation of 9to 23 

inches. 
The shrub is more cold tolerant than the release Marana' 

fourwing saltbush from California. 'Marana' is recommended 
for Mediterranean-type climates below 5,000 feet. 'Wytana', 
the only other cultivar, is a low growing form recommended 
for eastern Montana and Wyoming. 

Rincon' is relatively free of disease and insect problems. 
However, a low incidence of vascular wilt symptoms and 
some mortality have occurred on plants grown on former 

agricultural ground at the Snow and Nephi Field Stations in 
Utah. Suspected causal agents are Rhizocfonia and Vertici!- 
hum. The case-bearing bagworm, Coleophora atriphicevora, 
is a defoliating pest that causes only minor problems on 
natural stands but can be a serious problem in closed stand 

plantations. It can be easily controlled with the application of 
Malathion. 

Germplasm Maintenance and Availability 

Parent plants will be maintained by the Intermountain 
Forest and Range Experiment Station, Utah State Division of 

Wildlife Resources, and the Aberdeen, Idaho, Soil Conserva- 
tion Service Plant Materials Center. 

Recognized classes of plants will be Breeders, Founda- 

tion, and Certified. Breeder plants will be maintained at the 

Upper Colorado Environmental Plant Center (U.C.E.P.C.) in 

Meeker, Colorado. 
The U.C.E.P.C. will provide Foundation cuttings from sex- 

ually constant plants to establish Certified seed orchards 

(Noller et al. In Press). Certified containerized plants can be 

produced from Certified seed. Request for Foundation Rin- 

con' plants should be directed to the Colorado Seed Growers 

adaptation of Rincon' fourwing salt bush. Success- 
ful 'Rincon 'plantings: • seedings, • transplants. Original collection 
site: * Areas recommended for planting cultivars are outlined. 

'Rincon' breeder plants at me U.C.E.P.C., Meeker, Cob. Upper 

photo is a male plant, lower one a female. 
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Association, Department of Agronomy, Colorado State Uni- 
versity, Fort Collins, Colorado 80523; or the Utah Crop 
Improvement Association, Utah State Agricultural Experi- 
ment Station, Utah State University, Logan, Utah 84322 or 
the Crop Improvement Association for your state. Commer- 
cial seed growers will need 275 female and 55 male plants for 
a one-acre 'Rincon' orchard. Planting stock varies from 6 to 
12 inches in height and cost $1.50 each plus shipping 
charges. Plants should begin producing seed in about two 
years. Cultural information is available from the Forest Ser- 
vice Shrub Sciences Laboratory or the U.C.E.P.C. 
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Selenium Poisoning in Livestock 

Lynn F. James and James L. Shupe 

Selenium has long been recognized for its toxic effect on 
farm animals. Historically, Marco Polo, in 1295, may have 
been describing chronic selenium poisoning when in his 
account of his travels in western China he wrote that a poi- 
sonous plant growing there, if eaten by their beasts of 
burden, caused the hooves of the animals to drop off. 

The first account of selenium poisoning in the U.S. was 
given by Dr. T.C. Madison in 1856 when he described a 
condition that afflected cavalry horses situated near the Mis- 
souri River in the Nebraska territory. Although the cause of 
the problem was not known at that time to be selenium 
poisoning, research done years later gave that indication. 
Various reports were made during the next 75 years of situa- 
tions that were later recognized as due to selenium poison- 
ing. In the early 1930s, cooperative research between the 
U.S. Dept. of Agriculture and the South Dakota and Wyom- 
ing Experiment Stations demonstrated that selenium in the 
forage in certain areas was responsible for such conditions. 

After considerable research in the 1930s, little additional 
research was done on selenium until the late 1950s, when 
this element was shown to be an essential nutrient. Nothing 
more will be said of selenium as an essential nutrient except 

to point out that an essential nutrient may cause a toxic effect 
by its absence. Hence, the justification for the term def i- 
ciency disease. 

Selenium in Soils 
The earth's crust is estimated to contain an average of 0.1 

ppm selenium. Some soil may contain less and some consid- 
erably more, to a level that plants growing on them may be 
toxic. 

In the United States, soils high on selenium are usually 
derived from sedimentary rocks having a high selenium 
content. 

Selenium occurs in the soil in various forms. In unwea- 
thered rock and some soils in arid regions it may occur in its 
elemental form or as iron selenide. In both of these forms, 
selenium has a low availability to plants. Small amounts of 
organic selenium, derived from decaying plants, may occa- 
sionally be available to growing plants. However, the most 
soluble and most important for insofar as plant availability is 
concerned, is inorganic selenate. 

The distribution of the available forms of selenium in the 
soil profile has an important effect on plant uptake. In arid 
regions, the soluble (and thus the more available) forms may 
leach into the deeper soil profile, where deeper-rooted 
plants such as shrubs and plants with long tap roots may 
absorb it. These plants may act somewhat as a selenium 

Authors are with USDA, Agricultural Research Service, Poisonous Plant Research Laboratory, 1150 East 1400 North, Logan, Utah 84321; and Animal 
Dairy and Veterinary Science Department, Utah State University, Logan. Utah 84322. 
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pump, bringing the element to the soil surface. Grasses and 
some of the shallower rooted plants may obtain selenium 
from the 2nd or 3rd foot of the soil profile. 

In the United States, areas of significant seleniferous soils 
occur in South Dakota, Wyoming, Utah, Colorado, New Mex- 
ico and Arizona. 

Selenium in Plants 
Plants vary significantly in their abilityto accumulate sele- 

nium from the soil. Even different species of plants growing 
in the same area contain non-uniform amounts of selenium. 
The seleniferous plants have been divided into three groups 
according to their ability to accumulate selenium: 

(1) Primary selenium indicator or accumulator plants 
require selenium for growth and typically contain large 
amounts of selenium (1000 to 7000 ppm, although amounts 
as low as 100 plus are common). This group of plants 
includes the selenium-accumulating Astra ga/us such as A. 
bisulcatus, A. praelongus, and A. pattersonhi; St anleya spp. 

and others. These plants often have an offensive odor. Plants 
in this group are usually nonpalatable because of their high 
selenium contents. 

(2) Secondary selenium-accumulating plants do not re- 
quire the element for growth and usually contain 50-100 ppm 
Se, although they may accumulate more. included in this 
group are plants such as A triplex, Aster, and Gutierrezea. 

(3) Other plants, when grown on seleniferous soils, take 
up lesser quantities of selenium, usually not more than 50 

ppm and usually less than 20 ppm Se. Included in this group 
are cultivated crops, grains, and native grasses. 

Acute selenium poisoning in livestock is usually asso- 
ciated with the plants in group 1, while chronic poisonings 
are associated with groups 2 and 3. Many plants in groups 2 
and 3 are good forage plants under normal conditions. 

The part of the plant eaten is also important in determining 
selenium content. Seeds usually contain more selenium than 
leaves, which contain morethan stems. Some plants contain 
volatile selenium compounds that are lost on drying, espe- 
cially at high temperatures. 

Plants are known to synthesize several selenium-containing 
compounds. The toxicity of many of these has not been 
studied. Therefore, the toxicity of the plant cannot be evalu- 
ated based on its total selenium content. In addition, selenium- 
accumulating plants such as the primary Astra ga/us accum- 
ulating plants or the secondary Hap/opappus may contain 

additional organic toxins that may complicate toxicity evalu- 
ations. 

Selenium Intoxlcatlons 
All animals and humans are known to be susceptible to 

selenium poisoning. Poisoning is most common in grazing 
animals such as cattle, sheep, and horses, which may forage 
on seleniferous grasses, forbs or shrubs. Poisoning that 

might occur in poultry or swine would result from their being 
given seleniferous grain or some other seleniferous feed. 

Selenium intoxication has been outlined (by Rosenfeld 
and Beath "Selenium" 1964, pg 145-163, Academic Press) as 
follows: 

1. Acute intoxication 
2. Chronic intoxication 

A. Alkali disease 
B. Blind staggers 

Some reviews have quoted Rosenfeld and Beath as des- 

cribing acute toxicity as blind staggers and chronic toxicity 
as alkali disease. This is incorrect according to Rosenfeld 
and Beath (see citation above). 

Acute Selenium Intoxication 

Acute selenosis in the field results from the ingestion of a 
lethal amount of primary-indicator or other plants contain- 
ing high levels of selenium (several hundred ppm Se). 

Because plants containing high levels of selenium are 
rather unpalatable, acute poisoning is uncommon. Poison- 
ing is usually associated with hungry animals eating highly 
seleniferous plants. 

Acute poisoning in cattle is characterized by abnormal 

posture and movement, watery diarrhea, elevated tempera- 
ture, labored respiration, indication of abdominal pain, pros- 
tration, and death. Cattle at the Poisonous Plant Research 

Laboratory fed a high dose of seleniferous plants over sev- 
eral days developed quite suddenly a high-pitched bellow, 
excitement (running, bumping into fences, etc.), increased 
respiration, prostration, and death. Acute poisoning in sheep 
is characterized by increased respiration and sudden death. 

Close-up of Astragulus suicatus. 

Astragalus bisulcatus, one of the selenium accumulating plants. 
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Pigs previously given a selenium-deficient diet are more 
susceptible to acute intoxication than are normal pigs. 

Animal responses to toxic amounts of selenium are highly 
variable as it involves the time dose response relationship. 
Thus, if death occurs rapidly, the signs may vary from those 
seen if death occurs some time after eating a lethal amount of 
selenium. 

The principal gross and microscopic lesions are in the 
lungs. They include edema, hyperemia, and congestion. 
Gastroentritis may also be seen. 

Chonic selenium poisoning "Alkali Disease" 
Chronic selenium poisoning of the alkali disease type (as 

described by Rosenfield and Beath-see citation above) 
resu Its from the ingestion of toxic amounts of selenium (5-40 
ppm) in plants as grass, or in grain, in which the selenium is 
bound in the plant protein and is relatively insoluble in water. 
it has been shown, however, that this condition can be 
caused by feeding the inorganic salts of the element. The 
seleniferous feed must be consumed over a period of weeks 
or months. 

In cattle and horses the principal signs of poisoning 
include the loss of hair, emaciation, hoof malformations, and 
lameness. Perhaps the most severe economic effect result- 
ing from the consumption of seleniferous forage is reduced 
reproduction. 

At the Poisonous Plant Research Laboratory (PPRL) we've 
observed that it is difficult to entice sheep and cattle to eat a 
diet containing morethan 20 ppm Se over any length of time. 

Some have questioned whether selenium was the cause of 
alkali disease, and whetherthe form in which it was ingested 
was important. Ample evidence demonstrates that alkali dis- 
ease can be caused by grains and grasses with high selenium 
contents and by inorganic selenium salts. 

The South Dakota Agricultural Experiment Station uses 
the following guidelines for diagnosing alkali disease. 

Chronic selenosis should not be 
expected. 

1.0-2.0 5.0-1 0.0 Suggests a borderline problem. 
Over 2.0 Over 10.0 Selenium intake excessive and 

selenosis can be expected. How- 
ever animals with these levels will 

not necessarily exhibit signs of the 
toxicosis. 

Chronic selenium poisoning "Blind Staggers" 
Chronic selenium poisoning of the blind staggers type 

(Rosenfeld and Beath - see above citation) is said to be 
caused by organic selenium compounds, with or without 
small amounts of selenate, which are readily extractable with 
water from native, selenium-indicator plants. The animals 
must consume moderately toxic amounts of these plants 
over a considerable period of time to evidence poisoning. 

Native range weeds such as Astragalus bisu/catus and 
Machaenanthera glabriuscula contain a moderately high 
concentration of water-soluble selenium that is responsible 
for poisonings. The severity of the intoxication depends 
upon the indicator plant ingested. The presence of other 
toxic substances in these plants may produce different mani- 
festations of the disease. A. bisulcatus, however, has been 

judged to contain little toxic material other than selenium. 
The selenium-accumulating Astra ga/us plants are proba- 

bly the principal group of selenium indicator plants con- 
cerned with livestock poisoning. 

The blind staggers syndrome expresses itself in three 
stages. In the first stage the animal has some impairment of 
vision, and wanders in circles, disregarding objects in its 
path. In the second stage, the signs in stage one intensify in 
severity, and the animal's front legs become weak and give 
way. In the third stage, the tongue and swallowing mecha- 
nism become paralyzed, respiration is labored and quick- 
ened, there is obvious evidence of abdominal pain, and the 
cornea becomes cloudy. The third stage appears suddenly 
and death often follows within afew hours, apparently as the 
result of respiratory failure. 

Treatment consists of drenching with copious amounts of 
water and injecting strychnine sulfate. 

There is some question as to whether blind staggers is 
associated with selenium poisoning. The National Research 
Council suggests further study on the matter because blind 
staggers has been associated with the consumption of Se- 
indicator plants but has not been produced with selenium 
compounds. Therefore, other plant toxins could be involved. 

Jensen et al. (JAVMA 129:311-321, 1956), in comparing a 
condition called forage poisoning in Colorado with blind 
staggers in Wyoming, said: 

Polioencephalomalacia, a noninfectious disease of pasture and 
feedlot cattle and sheep, is characterized by multiple foci of 
necrosis in the cerebral cortex. In Colorado, the disease is known 
as "forage poisoning." In Wyoming, where the disease has been 
studied extensively, it is known as "blind staggers" from selenium 
poisoning. The clinical syndromes of the disease in Colorado 
and Wyoming are identical. The cause of the disease in cattle and 
sheep of Colorado has not been studied adequately, while the 
neuropathology of the disease in cattle and sheep of Wyoming 
has not been reported. 
"Although it is assumed that blind staggers reported from Wyom- 
ing, and forage poisoning reported from Colorado, are a single 
entity. 

Forage poisoning in Colorado was not associated with sele- 
nium poisoning. 

Tansy mustard, when grazed by cattle for extensive peri- 
ods of time, produces a syndrome very much like blind 
staggers, and it too responds to treatment with copious 
amounts of water. 

Kochia scoparia has also been shown to produce a blind 
staggers like syndrome in cattle in various parts of the west. 
The kochia must be grazed over an extended period of time. 

The selenium-accumulating Astra ga/us plants are the 
principal group of selenium indicator plants. Much of the 
research work on blind staggers was done using A. bisu/ca- 
tus, a selenium indicator plant. Recent research at the USDA 
Poisonous Plant Research Laboratory suggests that, con- 
trary to what was thought, A. bisulcatus does contain 
organic toxins in addition to selenium. 

It is not uncommon to hear of conditions referred to as 
"Blind Staggers." If animals have problems with locomotion 
and staggering gait, etc., there is tendency to describe the 
condition as blind staggers. Because of the classification of 
selenium poisoning—alkali disease, blind staggers, etc.— 
such occurrences are often considered to be selenium 
related. 

Selenium 
Blood 

Under 1.0 

(ppm) in 
Hair 

Under 5.0 
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Calves fed A. bisulcatus for a period of time at the PPRL, 
circled, bellowed, became uncoordinated, and died sud- 
denly. We have not obtained similar results to date from 
feeding the organic selenium compound, nor have we 
observed these phenomena when feeding the nonselenium- 
accumulating Astragalus. Perhaps this intoxication is asso- 
ciated with theform of selenium as Beath suggested, orwith 
a nonselenium unknown organic toxic involved, or with both 
acting in concert. 

Pigs fed on diet containing 25 ppm Se or more have deve- 

loped severe spinal cord lesions, which ultimately led to 
varying degrees of paralysis. 

Selected Reading 
Rosenfeld, Irene and Orville A. Beath. Selenium, Biochemistry, 

Toxicity and Nutrition. Academic Press. New York. 
Those wanting more information can obtain a complete list of 

references by writing to the authors. 

How to Race a Dead Man and 
Lose 

A.A. Beetle 

Frederic E. Clements is our dead man—he lived from 1874 
until 1945 and therefore died before the Society for Range 
Management was formed. One fondly hopes that F.E. Cle- 
ments, had he lived, would have been a charter member. 

Born at Lincoln, Nebr., September16, 1874, Clements died 
at Santa Barbara, Calif., on July 26, 1945. He received his 
B.S. degree in 1894, M.A. in 1896, Ph.D. in 1898, and 
LL.D. in 1940, all from the 
University of Nebraska. He 
was Phi Beta Kappa. He 

taught at the University of 
Nebraska (1894 until 1907) 
and at the University of 
Minnesota (1907- 
917) and from 1917 until 
retirement in 1941 hewas 
research associate (in 
charge of ecological re- 
search) at the Carnegie 
Institution of Washington. 
In retirement he transplan- 
ted timothy (Phleum pTa- 
tense) from Santa Barba- 
ra, his winter home, to the 
Alpine Laboratory on Pike's Peak, Colorado, his summer 
home. And he carried alpine timothy (Phleum alpinum)from 
in Phleum was a factor of the environment. I visited Dr. 

Clements to Santa Barbara, planning to show that form in 
1943 and was shown this garden. 

How can F. E. Clements have outrun, and still be outrun- 

ning the range managers of today? His 176 mentions in the 
first 31 volumes of the Journal of Range Management ranks 
him 88th. He was a teacher of A. W. Sampson (4:362; 8:44 in 

the Journal); (here and subsequently are shown volume and 

page references for the Journal of Range Management); he 

was a teacher of J.E. Weaver (7:217); was one of the first 
ecologists to study grasslands (15:243; 17:124); and was a 

leader of American conservation (25:75). 

Clements' productive life in the field of range manage- 
ment,judging from his cited work in the Journal of Range 
Management, lasted from 1905 when he published "Research 
Methods in Ecology" until 1949 (posthumus) when B.W. 
Allred and Edith S. Clements (his wife) compiled and edited 
his "Dynamics of Vegetation", a memorial volume. Between 
these two he published 18 other books or papers that have 
been cited in the Journal of Range Management. 

What did Clements do to interest these authors, AlIred, 
Anderson, Arnold, Blauer, Bleak, Blydenstein, Cable, CIa- 
veron A., Collins, Cronemiller, Dwyer, Dyksterhuis, Eckert, 

Edgar, England, Fichter, Frischknecht, Giunta, Hanks, Hark- 

ness, Hulett, Humphrey, Jameson, McArthur, Miles, Net- 
tleton, Nord, Parker, Plummer, Poulton, Sampson, Schmutz, 
Smeins, Pond, Poulton, Talbot, Thatcher. Tisdale. Tomanek. 

Tueller, Turner, Van Amburg, West, Wright and others? In the 
first place he published with J.E. Weaver a book entitled 
"Plant Ecology" in 1929. This volume produced, according to 
Campbell (20:274), the original use of the term "forb"; it 
described the use of a meter line transect (26:61) and it 
documented the presence of mycorrhiza in grasslands 
(31:149). The second edition in 1938 is Clements' most cited 
work (21 times). What caught range men's attention? The 

control of rabbits and rodents (6:18); the success of seed- 
lings (7:90); sagebrush seedlings (8:69); competition always 
occurs where two or more plants make demands for light, 
nutrients, or water in excess of the supply (11:115); the tap 
root system of big sagebrush (16:245); the Palouse grassland 
(15:275); climax vegetation as a guide for organizing man's 
mind concerning ecological process that occurs in natural 

plant communities (16:289); true prairie can prevent weed 
invasion (18:31 2);the effect of repeated burning (20:170); the 

sagebrush climax (20:288); shortgrass disclimax (22:87); soil 
depth influences vegetation heterogeneity (22:196); alpine 
communities are little understood (25:276); a relatively low 
water content, provided there is enough to insure good 
growth, stimulates the roots to a greater development, result- 

ing in a greatly increased absorbing surface (28:475). 

The author is Professor Emeritus, University of Wyoming. 
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In 1905 Clements published his "Research Methods in Ecology" 
cited by Claveron A. in relation to the use of oblique photo- 
graphs of square quadrats (19:371). 

In 1907 Clements published his "Plant Physiology and Ecology" cited by Talbot and Cronemiller (14:99). 
In 1914 (with E.S. Clements) the first edition of "Rocky Mountain 

Flowers" appeared, to be followed by several later editions 
(6:381). 

In 1916 Clements published his "Plant Succession: an Analysis of 
the Development of Vegetation". This was cited by Donald 
Jameson of Colorado State University (23:316 and 317) as the 
basis of Clements' strong school of successional ecology 
based largely on observations in the Sand Hills of Nebraska. 
Jameson says Clementsian ecology has become so entrenched 
in U.S. government service policy (BLM, SCS, FS) that anyone 
speaking out against these concepts, or even offering addi- 
tional concepts, is considered a heretic. O.B. Collins and F.E. 
Smeins (24:238) suggested that reference to Clements as a 
Sand Hills ecologist will be ignored. 

In 1920 Clements published his 'Plant Indicators, the Relations of 
Plant Communities to Process and Practice" which has been 
cited in relation to range condition (7:21), the life form concept 
(8:176), range improvement (8:196), plant species as indicators 
of land potential and use (14:13), the shadscale vegetation zone 
(18:59) and broom snakeweed recognized as an indicator of 
overgrazing (24:36). 

In 1923 (with F.L. Long) their"Experimental Pollination", as cited 
by Bill AlIred (6:381). 

In 1923 (with H.M. Hall) their "The Phylogenetic Method in Taxon- 
omy: The North American Species of Artemisia, Chrysotham- 
nus and Atriplex" cited for sagebrush (12:69), for rabbitbrush 
(28:144; 31:220) and for saltsage (30:296). 

In 1928 (with Edith S. Clements) their "Flower Families and Ances- 
tors as cited by Bill Allred (6:381). 

In 1928 Clements published his "Plant Succession and Indicators" 
which Dyksterhuis cited as a basis for range condition (2:104), 
Humphrey cited use of fire (2:182) and Schmutz cited his climax 
condition as a guide to range condition (20:363). In 1929 (with ,.J.E. Weaver and H.C. Hanson) their "Plant Competi- 
tion; an Analysis of Community Functions" which Bleak cited in 
regard to sagebrush seedlings (8:68) and Dwyer cited in regard to plant competition (11:115). 

In 1931 (with C.L. Shear) their "Genera of Fungi" as cited by Bill 
Allred (6:381). 

In 1932 (with E.S. Clements, H.L. Shantz, B.C. Tharp, V.E. Shel- 
ford, C.K. Cooperrider, and W.P. Taylor) their 'Climate and 
Climaxes", Blydenstein cites their statement that shrubs owe 
their victory over grasses to their ability to sprout from roots 
after fire (10:221). 

In 1934 Clements published "The Relict Method in Dynamic Ecol- 
ogy" wherein Clements defines relic as "a community or frag- 
ment of one that has survived some important change" (912:1 04); 
exclosures are relict aeas (18:218); relict areas may be used to 
ascertain presettlement vegetation (29:24). 

In 1936 Clements published his "Nature and Structure of Climax" 
which is cited by Dyksterhuis as a basis for range condition 
(2:104); England cites the designation of mixed prairie climax 
and shortgrass disclimax (22:87). 

In 1938 Clements published his "Climatic cycles and human popu- lations in the Great Plains" and Weaver (16:170) quoted Cle- 
ments: during the historical period, dust storms have come only from soils exposed by man in the course of settlement. 

In 1939 (with V.E. Shelford) their "Blo-ecology", cited by Fichter 
(6:18) in relation to control of jackrabbits and prairie dogs, cited 
by Wright (22:425) in relation to tobosa as a dominant of the 
southern desert plains of North America, and cited by Wright 
(29:467) in relation to honey mesquite in Texas as a disclimax 
induced by grazing. 

In 1949 "Dynamics of Vegetation" published as a memorial volume 
of selected writings. Miles, a rancher from Livingston, Mont., 
first quotes Clements "the ecologist looks upon grassland in 
general and the prairies and plains in particular as almost inex- 
haustible reservoirs of soil fertility" and then asks "Where did 
the fertility come from to fill the reservoirs?" (11:126). This 
memorial volume was reviewed by Biswell (2:158). 

The lessons are clear. If you want to become famous by 
having your name cited in the Journal of Range Management: 

(1) write a textbook 
(2) deal with a controversial subject, such as relict area 
(3) publish a definitive taxonomic treatment of important 

range plants 
(4) write on a broad range of ecological subjects based on 

field experience. 

If you can't do these things you will be outrun by a "dead" 
man. 

RANCH MANAGER AVAILABLE 

Experienced with Cattle, Horses, dryland and irrigated farm- 
ing. Contact Wi! at (714) 759-0589 2600 E. Coast Hwy. B 88 
Corona de Mar, CA 92625. 
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Reprint from April 7, 1983, edition of Utah Farmer-Stockman, pub- 
lished by Cowles Publishing Co., Spokane, Washington. 

BLM Grants Increases, Not Cuts 
Thomas C. Roberts, Jr. 

As a result of cooperation, successful range improvement 
projects, and good weather, the Bureau of Land Manage- 
ment is ableto grant grazing increases in Rich County, Utah. 
The 5% increase is to be granted in the Duck Creek allot- 
ment, which is also getting a 5% increase on exchange of use 
lands. (Duck Creek is 130 miles northeast of Salt Lake City.) 

It has been a long time coming, and in 1978 and 1979 when 
the environmental statement was being done, it would have 
seemed impossible. During that period, a drought was blaz- 
ing, cattle prices were depressed, and BLM/rancher rela- 

tionships were at a low ebb. The country was slated for an 

average of a 7% cut with the Duck Creek allotment scheduled 
for a 26% cut. 

The situation nearly came to push and shove (or a modern 

equivalent-hiring attorneys), when ranchers Reed Groll and 
Bill Kennedy suggested to then area manager Jack Peterson 
that instead of making cuts, the BLM should make improve- 
ments and monitor them. Supervisory range conservationist 
Glade Anderson was a strong proponent of the idea also. 

The allotment is utilized by 10 permittees, most of them 
cow-calf operators although a couple of them also run 
sheep. The allotment is fairly large. About 13,000 acres are 
BLM and over 9,000 acres are privately owned. 

It is typified by gently rolling hills, mostly above 6,500 feet 
in elevation. The primary vegetation is big sagebrush and 
western wheatgrass. BLM personnel on the Salt Lake district 
staff thought that this type of vegetation would lend itself 

very well to treatment with 2,4-D. 
BLM then treated 2,460 acres in 1980 and over 1,700 acres 

in 1981. The permittees pooled their money and sprayed 640 

The author is a range conservationist with BLMs Bear River Resource Area, 

Salt Lake District Office. 

acres of privately owned land each year. The 2,4-D spraying 
of sagebrush demonstrated a very good response, doubling 
production on the native western wheatgrass. Both con- 
tracts for spraying were with helicopter. Efforts were made to 
work around sage grouse strutting ground, and a positive 
result was to spread out the projects improving livestock 
distribution. 

But, while in the planning process forthe spray projects, "a 
fly was found in the ointment." BLM regulations and good 
improvement practices required at least one growing sea- 
son's deferment on the sprayed acreage prior to use. The 
first proposal to accomplish this was a standard three-wire 
fence, but at $3,000 a mile, it was too expensive. So, through 
numerous discussions and phone calls, the idea of using an 
electric, single-strand, barbed wire fence was developed. 

Fiberglass fence posts were used in areas that weren't too 
rocky and wooden posts were used elsewhere. Pieces of 
rubber garden hose were used to insulate the wire on the 
wood posts, and the fiberglass posts needed no insulation. 
Eight miles of fence were constructed in two long days 
through some pretty rough country by ten permittees and 
five BLM range conservationists. The cost was less than a 
third of that of the permanent fence, and last year the mate- 
rials were salvaged to be used again. It was found that it took 

only a few days for the cattle to respect the electric fence and 
the calves had an easier time staying with their mothers than 
they would have by getting separated by a three-strand 
barbed wire fence. 

So, with improved communications, land treatments and 
cooperation, the Duck Creek permittees are going to receive 

grazing increases instead of cuts. Secondarily, there were 
numerous lessons learned by everyone involved in the pro- 
jects, making the whole process a positive one. 

Herbicide Handbook 
The Weed Science Society of America announces the pub- 

lication of the Fifth Edition of the Herbicide Handbook. The 
515-page handbook contains technical informa- 
tion on 138 herbicides, desiccants, and growth regulators. 
Chemical and physical properties, physiological and bio- 
chemical behavior, toxicological properties, synthesis and 
associated information on all compounds have been re- 
viewed and revised. Twelve new compounds were added 

since publication of the Fourth Edition in 1979. The hand- 

book contains sections on terminology, conversion factors, 
references, Advanced Wiswesser Line Notation, manufac- 
turers, tradenames. . . and more. The handbook is designed 
principally for researchers and educators in agricultural and 

biological sciences. The Herbicide Handbook is available at 
US$10 per copy;(remittance to accompany all orders) from 
the Weed Science Society of America, 309 West Clark Street, 
Champaign, IL 61820. 
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YO Ranch in Texas 
100 Years Old 
Charles Schrelner IV 

The hundred-year history of the YO Ranch and its four 
-now five - generations of Schreiners, is a story that spans 
some of the most important and trying years in the nation's 
growth. It is a story of success and failure . . . The Great 
Depression . . . a terrible drought. . . and two World Wars. 

My great grandfather, Charles Schreiner, was born in 1838 
in Alsace-Lorraine, the border zone between France and 
Germany. He came to the United States of America with his 
parents, brothers and sister in 1852 and settled near San 
Antonio, Texas. His father died that same year and his 
mother passed away four years later when young Charles, 
my great grandfather, was 18 years old. 

Charles' oldest brother got the "gold fever" and left for 
California; two other brothers found employment in San 
Antonio while his sister married Caspar Real, who was to 
become a pioneer Hill Country ranchman. 

Charles, still in his 'teens, had a strong spirit and adventure 
in his heart. He cowboyed for a whiie, joined the Texas 
Rangers when only sixteen years old and eventually became 
Captain in the Kerr Mounted Rifles, the name he went by from 
then on. While Ranger he rode over good range land and cattle 
country and got the urge to become a rancher. In 1857 he and 
his brother-in-law, Caspar Real, located on Turtle Creek near 
present-day Kerrville. Here, they built a log cabin and with a 
small bunch of cattle settled down to ranching. 

About this time he witnessed an interesting experiment 
being carried out by the United States Army, the use of 
camels to haul supplies from Texas through the desert to 
California. This experiment failed for a number of reasons: 
the rocky terrain was too rough on the camels' soft feet and 
cowboys and others accustomed to handling horses would 
have nothing to do with the camels. 

During the Civil War, Charles joined the Confederate Army 
and fought for his beloved South. After the War he came back 
to the ranch and became interested in commerce, business, 
and trade. Where reckless nature had once impelled him 
eagerly into the Texas Rangers and along Indian trails 
beyond the frontier, that same venturesome spirit now car- 
ried him eagerly into this frontier world of business. 

At this time there was a shingle-makers' camp in Kerrville 
where men cut the giant cypress trees at the water's edge, 
made them into shingles, and then freighted them in bundles 
by ox teams over 60 miles of rocky road to San Antonio. 
Great grandfather decided that Kerrville needed a good 
general store and he was the man to start one. Schreiner was 
a Texas cowboy, not a merchant. But this did not stop him. 
He found someone, August Faltin, to stake him with ten 
thousand dollars, and opened the store on Christmas Eve, 
1869. Cash business was slow but not the kind on credit. In 

Photo by Hal Swiggett 

one week's time he had 41 customers and after 75 years, sons 
and grandsons of 27 of those first 41 customers were still 
customers. This speaks well of the Charles Schreiner Com- 
pany, which is still going strong today. 

Schreiner soon paid off the loan he had obtained from 
Faltin and was able to continue in the store business while at 
the same time he held onto the ranch. 

In the early years the cattle were mostly Texas Longhorns. 
Herefords came in in about 1880 and were dominant until 

1945. Gradually from 1945 to 1950 Brahman and Angus were 
added. Then from 1950 to 1965 Charolais were added and 
Longhorns were brought back. Today, all of the cattle are 
Texas Longhorns. In 1960 the YO Ranch began bringing in 
various exotic grazing animals for experimental purposes 
and to increase income of the ranch. 

Presently, the YO Ranch covers about 50,000 acres spread 
over an area of 80 square miles. Over the years the general 
pattern of grazing has been moderate, yearlong and contin- 
uous with three classes of livestock-cattle, sheep, and goats. 
Sheep are for wool and goats for mohair. Range manage- 
ment practices have included clearing cedar mechanically 
and with prescribed burning. 

The YO Ranch is many things to many people. But most 
importantly, the YO is a lifestyle, a state of mind. It represents 
over 100 years of history, struggle, determination, and family 
pride. Here one can step back in time to cowboys, campfires, 
and covered wagons. Some call it Texas at its best. 

The YO ranch - and brand remains as part of 5500, 
acres acquired in 1880 by Captain Charles Schreiner who 

The VO Ranch boasts one of the finest Longhorn herds in the 
world. 
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began his fortune as a half-orphaned boy of 14 years. In his 

heyday, Captain Schreiner (Texas Ranger, rancher, mer- 
chant, banker, Confederate soldier) drove more than 300,000 
head of Longhorn cattle along the Western Trail to Dodge 
City, Kans., amassing his fortune. Today, the Schreinerfam- 
ily, including Charles Schreiner Ill and his four sons -Charles 
IV, Walter, Gus and Louis - still proudly own and work the 

80-square mile ranch. Mary Helen, wife of ranch manager 
Charles IV, and daughters Tiffany and Tessa add the wom- 
an's touch to this vast, sprawling ranch. 

Largest Herd of Longhorns 

When Charles Ill, my father, began his relentless pursuit of 
Longhorns in the late 1950's, these legendary cattle were 

virtually extinct, living only on government refuges. In 1964, 
with the help of some interested breeders, he founded the 
Texas Longhorn Breeders Association which now boasts 
more than 1,000 members and over 23,000 head of registered 
Longhorn cattle. 

Longhorns are a favorite on the YO Ranch. Charles III 

says, "Without this rangy breed, there wouldn't be a YO 
Ranch today." Every spring in celebration of YO's heritage, 
the ranch hosts a weekend Longhorn Trail Drive, complete 
with Longhorn cattle, real cowboys, covered wagons, camp- 
ing under the stars, and about 200 "trailblazers" on horse- 
back and in wagons. 

Longhorns on the YO Ranch, more than 700 in all, com- 

prise the largest quality registered Longhorn herd in the 

world. People from all around the world come to the ranch's 
annual spring Longhorn and Quarter Horse Sale and fall 

production sale. 
"Today, aside from their legendary link with the West, 

Longhorns are desirable to commercial cattlemen for their 
hardiness, resistance to disease, calving ease, and better 

conversion of marginal rangeland to beef," explains Walter 
Schreiner, livestock manager. A large portion of YO's herd 
can be traced back to their foundation bull, YO Sam Hous- 
ton, the first registered Texas Longhorn bull, and to Carmela, 

the first registered Texas Longhorn cow. 
In addition to Longhorns, other breeds of cattle, sheep, 

and goats add to the varied ranching activities. Unlike many 
other famous Texas ranches, the YO is a working ranch in the 
truest sense, with the ranch deriving about half its income 
from ranching activities. Cattle herding, calf roping, and 

sheep shearing are familiar sights on the YO. 
Quarter Horses are important on the ranch too. Registered 

Quarter Horses are becoming an increasingly important 
aspect of ranching operations all over. At least this is true in 

Texas. Our planned program produces performance horses 
that can and do perform in all types of events such as cutting 
reining, roping, and pleasure as well as being popular with 

cowboys on the range and on the rodeo circuit. A herd of 125 

registered Quarter Horses, including 60 brood mares, make 

up this program. Boon Bar, son of Doc Bar and out of the 

great mare Teresa Tivio stands at stud at the Ranch. 

Slice of Africa in Texas 

The ranch's rocky, brushy terrain and abundant exotic 
wildlife bear a strong resemblance to Africa. An African 
Chieftain visiting the ranch once made a comparison him- 

self, commenting, "If you blindfolded me, spun me around 
three times, I would come out looking for my house because 
this looks so much like my native land." Photographers, 
hikers, outdoor lovers, and tourists come to the ranch to see 

what the Chief saw: free-ranging antelope, zebra, giraffe, 
ostrich, emu, aoudad, and Texas native wildlife. 

After the devastating drought of the 1950's when the YO 

had had no rain for seven years, the Schreiners determined 
that a second source of income was necessary for the 
ranch's survival. Today, the ranch is world renowned for its 

hunting program and is, in fact, larger than some of the 
famous hunting preserves in India and Africa. 

For more than two decades the ranch has been stocked 
with game animals from all parts of the world. As early as 

1953, the Indian blackbuck antelope, now protected in its 
native land, was established and is now running free on the 
YO. There are also large established herds of axis and sika 

Photo by Grace Evans 

"Flit's Flashy". a grand champion quarter horse mare. 

YO Sam Houston, the first registered Texas Longhorn bull. 
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deer, aoudad, mouflon and Corsican sheep, fallow deer, 
American elk, and the ever abundant native whitetail deer 
and wild turkey. Three new varieties were developed at the 
ranch, the black and snow white Corsican rams and the YO 
ibex. They are available for limited hunting. With this abun- 
dance of both native and exotic game, the YO offers year- 
around hunting. 

In addition to domestic animals and just as important to 
the ranch is its wildlife program. We are proud of this pro- 
gram. Although there is no running water on the vast YO, 
there are 52 windmills drawing water from the ground. The 
ranch is the home for more than 10,000 animals; the big 
majority are free-ranging and living in a natural environment. 
There are experimental herds of many rare and endangered 
species including ibex, sable, oryx, barasingha, gemsbok, 

and addax. Zebra, ostrich, bison, eland, giraffe, zebu, and 
rhea also inhabit the ranch-to be looked at and photo- 
graphed only. Many are raised for sale to zoos and to other 
game ranches. The total acreage of all zoos in the world 
could easily fit within the YO Ranch boundaries. In the 
future, many species may depend on places like the YO, 
because of the enormous area required to support enough 
members of a species to make it genetically viable. 

For range management purposes and to control the exotic 
animals, the boundary of the ranch, plus about 10,000 acres 
within the ranch, is fenced with high, game-proof fences of 
from 7 and a half to 8 feet in height. 

We have the only program of its type in the country: the 
ranch's Outdoor Awareness Program (OAP). This program 
teaches children and adults to appreciate nature—and how 
close we have come to losing a big lot of it. For children, the 
OAP actually becomes a part of their school curriculum, as 
an alternative to learning about the outdoors within the con- 
fines of a classroom. Through this unique program, children 
participate in wildlife conservation, wilderness and horse 
trails, campouts, rock climbing, rappeling, river crossing', 
Indian lore, and various leadership programs—all amidst a 
1,000-acre base camp. A summer camp consisting basically 
of the same activities, but more relaxed because of the time 

period, is also available for children with a keen interest in a 
real life learning experience. Due to the OAP's success, an 
adult version was recently begun. 

Texas Hospitality 

The YO Ranch is located in the heart of the Texas Hill 
Country and offers a pleasing combination of activity—a 
swimming pool and racketball courts—and of serenity—a 
game-viewing over-look and wildlife trails. Several films and 
TV advertisements have been made on the picturesque YO. 

Many things keep visitors coming back—not the least of 
which is the ranch's friendly hospitality. Here, manners are 
cordial, handshakes warm, and friendships often lasting. 
Another treat for guests is first-class lodging in century-old 
cabins which were reconstructed piece by piece, renovated, 
and decorated with Old West memorabilia. Together, with a 
lodge, the ranch can sleep 50 guests at one time. There is 
only one central telephone, no room phones, and no televi- 
sion—peace and quiet abound. 

Cowhands say the African Zebra makes Western broncs seem 
almost tame. 

There are several ways a person can enjoy the YO Ranch. 
Whichever way one chooses, a memorable experience awaits 
that individual—where else in the world can one see authen- 
tic American Old West, a true working ranch, and a slice of 
Africa all in one day? And where else can one experience a 
lifestye that most people think exists only in history or story 
books? 

Vistors are always welcome but they should call or write 
first in advance for reservations because the ranch wants to 
be ready to give everyone a royal welcome. • 

River crossing is taught on the Guadalupe River about 20 miles from the 
Ranch, 

Meals are served in a chuck wagon-type dining room with 
checkered tablecloths where regular ranch cowboys are 
often present in dusty boots adding to the ranching atmos- 
phere. 

Photo by Perry Shankle, Jr. 
Beisa Oryx have wicked, rapier-like horns—and know how to use 

them. 

Unique Program 
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Livestock Guarding Dogs and Predator Control: 
A Solution or Just Another Tool? 

Jeffrey S. Green, Roger A. Woodruff, and Robinette Harman 

The use of guarding dogs to protect sheep has become 
popular in the last decade. Some have proclaimed it as the 
solution to the predator problem, thereby eliminating need 
for various lethal control techniques. Others have claimed 
the method does not work or its does not have merit on an 
industry-wide basis. Data indicate that both extreme posi- 
tions are unfounded. Guarding dogs do not work every- 
where, for everyone. They are not the industry-wide solution 
to the predator problem. However, a large part of the solution 
fora growing number of sheep producers is the use of guard 
dogs, and they may be beneficial in a wide variety of condi- 
tions. In this article we examine some of the facts and falla- 
cies about guarding dogs on both ends of the spectrum. 

FALLACY: GUARDING DOGS ARE NOT A VIABLE TECH- 
NIQUE FOR REDUCING PREDATION ON AN 
INDUSTRY—WIDE BASIS 

At the U.S. Sheep Experiment Station (USSES) guarding 
dogs have been successful in approximately two-thirds of 
the trials where they have been tested for their ability to 
protect sheep from predators in fenced or open range graz- 
ing conditions. About one third of the dogs failed in at least 
one of their trials. We have the option of moving a dog to 
different working environments in an effort to find a set of 
conditions under which the dog can work effectively. This 
option is usually not feasible for producers who purchase 
one dog for use on their ranch. Nevertheless, a recent survey 
of people who were using a dog to protect their livestock, 
showed that 109 of 137 dogs (80%) were successful. Re- 
searchers at the New England Farm Center in Amherst, 
Mass., report a similar rating for more than 100 dogs working 
across the United States (14% excellent, 43% good, 22% fair). 

We have observed success when using dogs in a variety of 
conditions including those in which dogs were maintained 
with more than 1,000 head of herded sheep on open range- 
land, with from 35 to more than 1,000 sheep in fenced pas- 
tures ranging in size from 10 to almost 1,000 acres, and with 
sheep in feedlots. Better dogs are generally required for use 
on open rangeland, and a good dog will be of benefit in 
reducing predation in almost any situation. 

Many livestock producers who are using guarding dogs to 
protect their flocks are very pleased with the results. "I hear 

the dog barking at night, but I never go out. The dog has 
handled everything this past summer and fall. . . On more 
than one occasion this summer the coyotes would pass by 
my sheep and attack the neighbor's (sheep). . . All of the 
neighbors who run sheep had to lock their sheep in at night 
to keep the coyotes from killing lambs at a regular rate." The 

guard dogs "have brought us peace of mind. They are noc- 
turnal patrollers. Since acquiring the dogs, we do not lock 
our house, we leave the keys in the ignition of all ranch 
vehicles, and our sheep, dairy goats, angora goats, chickens 
and ducks are safe from predators and/or theft." 

FALLACY: GUARDING DOGS ARE THE SOLUTION TO 
THE PREDATOR PROBLEM 

A farm flock producer with 300 ewes lost about 100 lambs 
in 1980 to all causes. He estimated that at least half of them 
were taken by predators. In 1981 he used a guarding dog with 
his flock, and his losses were similar to those of the previous 
year. Regardless of the reasons, the dog did not solve his 
predation problem. 

In another farm flock operation, a guarding dog would not 
patrol the area around the sheep but persisted in remaining 
near the ranch house or wherever the owner happened to be. 
All efforts to encourage the dog to remain near the sheep 
failed, and predation continued unchecked. A second dog 
also failed to remain with the sheep sufficiently to control 
predation. An electric wire added to the fence was finally 
found to be a help in reducing predation. Undoubtedly a dog 

Komondor Guard Dog. 

The authors are research wildlife biologist. U.S. Department of Agriculture. 
Agricultural Research Service; wildlife biologist and dog handler. University of 
Idaho; all at the U.S. Sheep Experiment Station, Dubois, Ida. 83423. Current 
address is Harman: Canine Companions for Independence, Santa Rosa, Calif. 
95405. 
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The ability to perform the guarding role is variable among 
dogs, and conditions vary within and between livestock 
operations. Some operations may not be suited for a guard- 
ing dog. As an example, we attempted to incorporate a 
guarding dog into a range sheep operation in Nevada. The 
band was never fenced in a pasture, and therefore, the sheep 
could not be socialized to the dog. Despite the dog's persist- 
ence in trying to remain near the band, the sheep moved 
away continually causing significant problems for the herder. 
Proper management of the band was not possible under 
these conditions. The dog did not solve the predation prob- 
lem for the producer. Perhaps results would have been dif- 
ferent had a dog been used that remained somewhat removed 
from the band. However, the effort to find such a dog was 
prohibitive. 

A producer purchased two six-month-old guarding pups 
that had been raised with lambs. Between the purchase 
price, shipping, and other costs, the producer estimated he 
had invested about $1,000 in the dogs. During the first 
summer one was kept tied while the other patrolled, and the 
dogs did well and apparently reduced predation. When the 
dogs were about one year old they were released together. 
They began to chase sheep in play, and after several mci- 

dents they caused the death of about 20 sheep. Both dogs 
were given away as pets. Not only were dogs not the solution 
to this producer's predator problem, they actually contrib- 
uted to the problem and were the source of a significant 
economic loss. 

extreme viewpoints between which exists a middle ground 
that may accurately depict reality. We believe the correct 
viewpoint with using dogs for predator control rests in the 
middle ground. Clearly some dogs fail, but more will suc- 
ceed; dogs cannot solve everyone's predator problems, but 
they can be a part of the solution for many. 

Perhaps a reason for the popularity on the one hand and 
the disdain on the other hand with guarding dogs, rests with 
the relative simplicity of the process. Dogs have been here 
about as long as man has reared domestic livestock, yet in 
this country they have been used very little with respect to 
livestock protection. The fact that some dogs are now deter- 
ring predation may seem unbelievable to some people, so 
much so that they might think, If dogs are really any good 
for reducing depredation, why haven't they been used long 
before now?" Dogs have been used to protect livestock for 
centuries in Europe, but in this country, many sheep and 
goat producers had not heard of using dogs as livestock 
protectors until recently. In addition, our technologically 
oriented society has largely relied on other methods to con- 
trol predation. 

Twenty of 45 respondents to questions concerning their 
use of guarding dogs for predator control listed other bene- 

that would stay with the sheep would have been a significant 
asset in this situation, but such a dog was not found. Again, 
guarding dogs did not solve the predation problem. 

In about 30% of the trials conducted at the USSES, guard- 
ing dogs failed to significantly reduce predation in both 
fenced pasture and open rangeland grazing conditions. The 
reasons for the failures are varied, but the fact remains that A REALISTIC VIEWPOINT 
under certain conditions, some dogs were not able to suffi- 
ciently reduce predation to the point of being an asset. As with most issues of interest and controversy, there are 

Great Pyrenees with sheep at USSES 
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fits in addition to a reduction in predation. Eleven of the 20 
stated that their dogs offered protection to family members 
and that the dogs were a deterrent to theft and destruction of 
farm property. It seems clear that other methods of predator 
control do not offer similar ancillary benefits. A producer 
with a small farm flock of 30 ewes on 25 acres described 
another benefit, Our main problem is with roaming dogs, 

both stray(s) and neighbor's, and both will kill indiscrimi- 
nantly. It's tough to shoot a neighbor kid's pet, so guard dogs 
answer the question quite nicely. . . Their presence alone is 
unquestionably the greatest deterrent possible." How many 
sheep operations in this country are in urbanized settings 
where the use of lethal controls is difficult if not impossible? 

A western sheep producer with 300 ewes was forced to 
corral his sheep nightly to keep predation under control. 
With the acquisition of a successful guard dog, the producer 
was ableto leave his sheep out at night and stated, 'Because 
I don't lock my sheep up I can better utilize my pastures." 
Another producer with a guard dog stated, "We can use 

pastures we probably could not use otherwise." While it is 

true that other effective methods of control could also have 

provided this benefit, dogs did provide itto these producers. 

Considerations for Using Livestock Guarding Dogs 

There is currently a good selection of literature available 

concerning the use of dogs to protect livestock, and a lack of 
space precludes an adequate discussion of important points 
in this article. Briefly, however, we have primarily used three 
breeds of dog in our research, Komondors, Great Pyrenees, 
and Akbash Dogs. The Pyrenees has been by far the most 
successful breed used on open rangeland, and all breeds 
have had relatively equal success in fenced-pasture condi- 
tions. Proper socialization (i.e. rearing dogs from puppy- 
hood with lambs) of dogs to sheep may be the most impor- 
tant factor in determining the eventual success of a dog. 
Formal training (i.e. teaching specific commands) may not 
be as critical as a common-sense approach to integrating the 

dog into the livestock operation. 
Livestock guarding dogs display a rather unique temper- 

ament, quite unlike that seen in personal protection dogs 
(i.e., Doberman Pinschers) or in dogs traditionally used in 

the management of sheep (i.e. Border Collies, Australian 

Shepherds, Kelpies). They are relatively independent and 
hesitant to respond to commands, and mature dogs are usu- 
ally calm, often to the point of appearing lackadaisical. They 
are wary of unfamiliar intrusions into their environment and 
repel potential predators by chasing and sometimes barking. 
(Physical encounters between dog and predator are rela- 
tively uncommon.) Effective guarding dogs are attentive to 
the sheep and unlike many other dogs, do not harm or harass 
them. Most of these behavorial traits are a result of heredity 
and not a result of training. 

Conclusion 

It is doubtful that the sheep industry will find a single 
solution to solve the problem of predation. Even some pro- 
ducers who use guard dogs and consider them to be effec- 
tive, continue to rely upon other methods of control includ- 
ing shooting, trapping, corralling sheep, or electric fencing. 
On the other hand, some producers report that guard dogs 
are the only method of control used or needed in their 

operation. 
The solution for predation on an industry-wide or on an 

individual basis does not have to be based on one control 
method. Some have erroneously faulted the concept of using 
dogs because they knew of one that did not work success- 
fully or because they knew of one that killed sheep or 
because they know of certain types of operations where 
most dogs would never work. The point to be made is that 
many dogs do work in many different situations, and where 
they are effective, their use should be encouraged. 

Editor's Note: For those desiring more information we have added a list of 
pertinent current literature on guarding dogs. Copies of most of the articles 
listed may be obtained from Jeffrey Green, U.S. Sheep Experiment Station, 
Dubois, Idaho 83423.. 

Current Literature 
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History. 89:12-26. 
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tic sheep. J. Range Manage. (In Press). 
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tional Western Press, Inc., Boulder, Cob. 

Akbash Dog (Turkish Dog) at USSES with sheep. 
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Collins. 
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Rapid City Revisited — with photos by James R. Ridler 
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Current Literature of Range Management 
This section has the objective of alerting SRM members 

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

Bruce L. Welch, Jordan C. Pederson, and Warren P. Clary; 1983; J. 
WildI. Mgt. 47(3):873-876. (USDA, Intermountain For. & Range 
Expt. Sta., Shrub Laboratory, Provo, Utah 84601) Concluded that 
widely different sources of inocula differ little in their ability to 
digest a variety of forages. 

Calving Date Versus Calving Interval as a Reproductive Measure in 
Beef Cattle; by AM. Bourdon and J.S. Brinks; 1983; J. Anim. Sci. 
57(6):141 2-141 7. (Dept. Anim. Sci., Cob. State Univ., Fort Collins 
80523) Concluded that calving date should be the preferred 
reproductive measure. 

Deer and Cattle Forage Selection on Louisiana Pine-Hardwood 
Sites; by RE. Thill; 1983; USDA, For. Serv. Res. Paper SO-i 96; 35 
p. (USDA, Southern For. Expt. Sta., 701 Loyola Ave., New Orleans, 
La. 70113) Seasonal diet composition and relative selectivity 
between deer and cattle for 264 plant taxa was provided. 

Deer and Elk Forage Production In Arizona Mixed Conifer Forests; 
by Ronald E. Thill, Peter F. Ffolliott, and David R. Patton; 1983; 
USDA, For. Serv. Res. Paper RM-248; 13 p. (USDA, Rocky Mtn. 
For. & Range Expt. Sta., 240 West Prospect St., Fort Collins, Cob. 
80521) Reported findings on deer and elk forage production on 
logged, thinned, and clearcut sites. 

Development of the Polypay Breed of Sheep; by C.V. Hulet, S. K. 

Ercanbrack, and A. D. Knight; 1984; J. Anim. Sci. 58(1):15-24. 
(Jornada Expt. Range, Box 3JER, New Mexico State Univ., Las 
Cruces, N. Mex. 88003) Reported some of the reproductive trait 
records of the Polypay during the first few years of its development 
compared to its derivative breeds and crosses. 

Effect of Feeding Time on Calving time; by V.L. Anderson; 1983; N. 
Dak. Farm Res. 41 (3):28-29. (College of Agric., North Dakota State 
Univ., Fargo, ND. 58105) Concluded that late afternoon-evening 
feeding was useful in inducing daytime calving. 

Effects of Commercial Clearcutting of Aspen on Understory Vegeta- 
tion and Wildlife Habitat Values in Southwestern Colorado; by 
Glenn L. Crouch; 1983; USDA, For. Serv. Res. Paper RM-246; 8 p. 
(USDA, Rocky Mtn. For. & Range Expt. Sta., 240 West Prospect 
St., Fort Collins, Cob. 80521) Induced prolific aspen sprouting but 
caused relatively few lasting changes in other understory plant 
characteristics five years after logging. 

Forage Intake of Cattle as Affected by Grazing Pressure; by CD. 
Allison, M.M. Kothmann, and L.A. Aittenhouse; 1983; Proc. Intern. 
Grassland Cong. 14:670-672. (Dept. Anim. & Range Sci., N. Mex. 
State Univ., Las Cruces, N.M. 88003) Evaluated and compared 
forage disappearance and forage intake under four levels of graz- 
ing pressure on mixed-grass prairie in north central Texas. 

compiled by John F. Vallentine, Professor of Range Science, Brigham 
Young University, Provo, Utah 84602. 

Forage Quantity and Quality Contributions from a Grass-Legume- 
Shrub Planting on a Semiarid Rangeland; by D.A. Johnson, M.D. 
Rumbaugh, and G.A. Van Epps; 1983; Proc. Intern. Grassland 
Cong. 14:472-475. (USDA, Agric. Res. Serv., Logan, Utah 84322) 
Mixture provided a more productive, higher-quality forage resource 
than monocultures of crested wheatgrass. 

Forages and Crop Residues: Quality Evaluation and Systems of 
Utilization; by R.L. Reid and T.J. Klopfenstein; 1983; J. Anim. Sd. 
57(Supp. 2):534-562. (Dept. Anim. Sci., W. Va. Univ., Morgantown, 
W. Va. 26506) A review of forage evaluation and utilization 
research during the past 25 years along with future projections, 
with major attention directed to beef cattle and sheep feeding. 

Guidelines for the Management of Pronghorn Antelope; by Robert 
Autenrieth (Ed.); 1981; Texas Parks & WildI. Dept. Booklet 7000- 
81; 51 p. (Texas Parks & WildI. Dept., 4200 Smith School Road, 
Austin, Texas 78744) A synthesis of information currently availa- 
ble for managing and perpetuating pronghorn habitats. 

Herbage Quality of Three Warm-Season Grasses with Nitrogen Fer- 
tilization; by JR. George and K.E. Hall; 1983; Iowa State J. Res. 
58(2)247-259. (Dept. Agron., Iowa State Univ., Ames Iowa 50011) 
A study of benefits of nitrogen fertilization on dry matter digestibil- 
ity and protein content of warm-season grasses. 

implementing and Evaluating Short-Duration Grazing Systems: Pre- 
liminary Guidelines; by Don Kirby and Paul M. Bultsma; 1984; N. 
Dak. Agric. Ext. 14 AGR-10; 7 p. (Coop. Ext. Serv., N. Dak. State 
Univ., Fargo, N. Dak. 58105 or Dickinson, N. Dak. 58601) Provides 
suggestions for successful use of this intensive grazing manage- 
ment system involving rapid rotation of a livestock herd through a 
series of pastures, repeated several times during the grazing 
season. 

Increasing Grazing Efficiency on Crested Wheatgrass; by BE. Nor- 
ton, P.S. Johnson, and M.K. Owens; 1983; Utah Sci. 43(4):1 10-113. 
(Bulletin Room, Utah State Univ., Logan, Utah 84322) Set prelimi- 
nary guidelines for alternating heavy May grazing with early 
spring grazing as an improved management system. 

Knapweed: Its Cause, Effect, and Spread in Montana; by Roxa A. 
French and John R. Lacey; 1983; 13 p. (Coop. Ext. Serv., Montana 
State Univ., Bozeman, Mon. 59717) Discusses the effect of knap- 
weed on rangeland, recognizing the plant, and effective control 
methods. 

Let's Tell the Truth About Predation; by Bart W. O'Gara; 1982; Trans. 
N. Amer. Wildi. Cont. 47:476-484. (Coop. Wildl. Res. Unit, Univ. 
Mon., Missoula, Mon. 59812) A call for reason and facts rather than 
emotion and hearsay in solving predation problems on livestock. 

Mesquite Control in New Mexico; by N. Mex. Range Brush and Weed 
Control Tech. Comm.; 1983; N. Mex. Agric. Ext. Cir. 505; 24 p. 
(Coop. Ext. Serv., N. Mex. State Univ., Las Cruces, N.M. 88003) An 
interagency field evaluation of various mesquite control methods. 

New Methods for Establishing Grass in the Southern Great Plains; 
by V.L. Hauser; 1983; Proc. Intern. Grassland Cong. 14:558-560. 
(USDA, Agric. Res. Serv., Temple, Texas 76501) Studied the non- 
traditional ways of establishing grasses: punch planting, planting 
germinated seed, and bandoleer transplants. 

Overstory-Understory Relationships in Western Forests; by E.T. 
Bartlett and David R. Betters (Eds.); 1983; Western Reg. Res. Pub. 
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1:37 P. (Available for purchase: Bulletin Room, Cob. State Univ., 
Fort Collins, Cob. 80523) Summarizes the information available 
for eight major forest types in western United States in relation to 
multiple use production of timber and livestock-wildlife forage. 

Reclamation of Mined Lands in the Southwest: A Symposium, 
October 20-22, 1982, Albuquerque, New Mexico; by Earl F. Aldon 
and Wendall R. Oaks (eds.); 1983; Soil Cons. Soc. Amer., New 
Mexico Chap., Albuquerque, N. Mex; 218 P. (Plant Materials 
Center, Los Lunas, N. Mex. 87031; $15) Assembles information on 
reclamation technology under adverse conditions in the South- 
west; 34 papers arranged by regulations and land use, soil selec- 
tion and management, revegetation techniques, and post-mining man- 
agement. 

Seasonal Changes In Chemical Composition and Nutritive Value of 
Native Forages in a Spruce-Hemlock Forest, Southeastern Alaska; 
by Thomas A. Han ley and Jay 0. McKendrick; 1983; USDA, For. 
Serv. Res. Paper PNW-312; 41 p. (USDA, Pacific Northwest For. & 
Range Expt. Sta., P.O. Box 245, Berkeley, Cal. 94701) Data col- 
lected to provide a basis for modeling nutritional relationships of 
habitat for herbivores. 

Structure and Function of North American Desert Grassland Eco- 
systems; by Rex D. Pieper, Jerry C. Anway, Mark A. Ellstrom, 
Carlton H. Herbel, et. al.; 1983; N. Mex. Agric. Expt. Sta. Spec. Rep. 

Legislative Log 

39; 298 p. (Agric. Expt. Sta., N. Mex. State Univ., Las Cruces, N. 
Mex. 88003) Summarizes the current knowledge of the desert 
grasslands, with special emphasis on the research conducted 
under the Grassland Biome of the International Biological Program. 

Trlclopyr for Control of Honey Mesquite (Prosopls JullfIora var. 
glandulosa); by Pete W. Jacoby and Cecil H. Meadows; 1983; 
Weed Sci. 3(5):681 -685. (Texas Agric. Expt. Sta., P.O. Box 1658, 
Vernon, Texas 76384) Compared triclopyr with other herbicides 
currently used for controlling honey mesquite. 

Variation in Production and Seasonal Development of Mountain 
Grasslands in Western Montana; by Walter F. Mueggler; 1983; 
USDA, For. Serv. Res. Paper INT-316; 16 p. (USDA, lntermtn. For. 
& Range Expt. Sta., 507- 25th St., Ogden, Utah 84401) A study of 
the annual variation in plant development and herbage yield. 

Wildlife and Range Research Needs In Northern Mexico and 
Southwestern United States: Workshop Proceedings, AprIl20- 24, 
1981, RIo Rico, Arizona; by David R. Patton, Jose M. de Ia Puente- 
E., Peter F. Ffolliott, Sonia Gallina, and E.T. Bartlett (Tech. 
Coord.); 1983; USDA, For. Serv. Gen. Tech. Rep. WO-36; 108 p. 
(USDA, For Serv., Washington, D.C. 20250) Explored range and 
wildlife problems in the area, current research efforts underway, 
and opportunities for future research and exchange of information. 

Members of the second session of the 98th U.S. Congress returned from a 10-day Lincoln's Birthday recess to face 
additional problems, especially in foreign relations and on the economic front. This is causing some concerns, because of 
the compressed schedule during an election year and the fears that there will not be enough time for important Congres- 
sional actions. The President's budget for $925 billion has an estimated deficit of $180 billion for the fiscal year 1985, which 
commences on October 1, 1984. Proposed budgets for 1985 for Conservation and Environmental activities have been 
reduced from $12.3 billion in 1 984to $11.3 billion. The President and the Congress are attempting to reduce the deficit by 100 
or more billion dollars during the next 3 years. It is reported that a greater effort will be made for additional reductions after 
the November elections. Conservation agency budget hearings are proceeding as in past years but there is a reluctance to 
forecast when budgets will be passed. Some people believe that many agencies will not have an approved budget by October 
1 and will operate under a continuing resolution. This would be until after the fall elections and Congress meets again and 
agrees on a budget. An Easter recess of 10 days is planned for mid April this year. A few of the more current bills follow: 

S-457 
Senator McClure 
(R)-ldaho and 
Senators Symms, 
Luxalt, and Wal- 
lop. 
H.R. 1675 
Congressman 
Bolkmer (0) 
Montana 

Amends the Wild Free- Roaming Horse and 
Burro Act of 1972. The act provides for the man- 
agement of wild horses and burros as part of the 
natural system, and also provides for controlling 
numbers in overpopulated areas by adoption or if 
necessary by sale. Humane treatment is to be 
enforced through State, Local, and Federal laws. 

The Senate Energy and Natural Resources Com- 
mittee passed October 28 by a 10-9 margin. 
Amended bill would stress adoption and disposal 
through humane groups. The amended bill is 
awaiting Senate's schedule. The House will then 
consider the Senate's Bill. 

S663 
Senator Arm- 
strong (R) Colo- 
rado. 
H.R. 3457. 

Commonly called Sodbuster Bill. Bill does not 
legislate land use as commonly thought. The bill 
provides that the government shall not subsidize 
uses of the land which lead to destructive wind or 
water erosion on that land. 

Passed by Senate in November, 1983, after an 
amendment was deleted on the Senate floor 
which would apply to the entire crop of the per- 
son in question. Some observers believe that the 
House will not move on companion bills until 
after November elections. However, a House Ag 
subcommittee has scheduled hearings in March 
to consider H.R. 1675 and other soil erosion 
measures. 

Later it was learned that the House Subcom- 
mittee on Conservation, Credit and Rural Devel- 
opment has recently reported on H.R. 3457 to the 
full agriculture committee. This bill is more exten- 
sivethan S-663. Progress will be reported in later 
Ran gelands. 
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Reauthorization of the Clean Water Act. The 
main issue stalling reauthorization is Section 404 
of the Act. That provision requires that anyone 
seeking to dredge or fill wetlands get a permit 
from the U.S. Army Corps of Engineers. The 
Corps may refuse to issue a permit if the action 
destroys a significant wetland area. Many groups 
would like to keep Section 404 as is. Infringe- 
ments on State water rights and removal of toxic 
wastes from industrial discharges will also have 
to be resolved. 

American Conservation Corps. Bill is patterned 
after the Civilian Conservation Corps of the 
1930's but at a reduced size. It also, establishes a 
CCC museum. 

Wildlife Week: 
The National Wildlife Federation hasatheme for its March 

18-24, 1984, Wildlife Week of Water: we can't live without it." 

BLM Approves Grazing Regulations 
On February 21, BLM issued final grazing regulations that, 

among other things, gave their blessing to Cooperative Man- 
agement Agreements (CMA's). These agreements are de- 
signed to give permittees a relatively free hand in running 
their allotments. BLM concluded 6 CMA's in Fiscal 1983 and 
anticipates executing 88 in Fiscal Year 1984. 

Livestock interests say CMA's give them an incentive to 
manage the range. Critics say they will lead to overgrazing. 

CMA's will last for 10 years, the usual term of a permit or 
lease. They are to be periodically evaluated. The agreements 
will spell out the responsibilities. (From Public Lands News- 
letter of March 1st). 

SRM Joins Others In Public Review of R.P.A. 
The Public Affairs Committee has the SRM responsibility 

for proposing comments on the Forest Service draft envi- 
ronmental impact statement for the 1985-2030 Resources 
Planning Act (RPA) program. SAM was represented at the 
one-day workshop sponsored by the Society of American 

The Senate is expected to move soon on the 
reauthorization, according to the Wildlife Man- 
agement Institute. The bulk of the needed legisla- 
tion is in 8-431. Nonpoint water pollution such as 
agricultural runoff, storm drainage and soil ero- 
sion is in S-2006. The first two bills are to be 
combined into S-1288 on the Senate floor. All 
three bills have been reported from committee. 

Bill passed the House on March 1, 1983, with a 
vote of 301 to 87. Bill is now in the Senate in the 
Energy and Natural Resources Committee. Se- 
nate is likely to reduce proposed funding levels. 
Forecasts are that an amended bill is likely to 
pass this session. 

Foresters on January 27th and attended by a cross section of 
interests. SRM expects to emphasize the importance of 
range and the need for increased range research. Comments 
are due on April 9, 1984. 

Wilderness Bills: 
Conservationists from across the country were converg- 

ing on Congress in March to campaign for the passage of 28 
bills which would add 10 million acres of federally protected 
wilderness. Much of this acreage is part of previously pro- 
posed areas. The legislation represents the largest package 
of wilderness bills to come before one Congress. This wil- 
derness package has been described by the Wilderness 
Society as the most critical public lands conservation issue 
of the year. 

Work Begins on 1985 Farm Bill: 
House Agriculture Committee Chairman Kika de Ia Garza 

held two days of hearings starting February 28th, to review 
what new legislation will best keep American agriculture 
healthy. Starting work this early is seen as a milestone. We 
will report on this and other pending issues in future issues of 
Ran gelands. 

DEER AND ELK HABITAT MANAGEMENT MONOGRAPH 
REPRINTED 

Journal of Range Management Monograph No. 2, Deer and elk habitat management in the 
Southwest, by Kieth Severson and Alvin Medina has been reprinted by the Rocky Mountain 
Forest and Range Experiment Station. The 63-page review, which includes 500 references, can 
be obtained through Publication Distribution, Rocky Mountain Forest and Range Experiment 
Station, 240 West Prospect, Fort Collins, CO 80526. 

S-431 
S-2006 
S-i 288. 

S-27 and 
HR. 999. 
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President's 
Notes 

I look forward with enthusiasm to the challenge of being 
your president for 1984. It gives me the opportunity to serve, 
in a meaningful way, a Society which has helped me immen- 
sely in pursuing one of my major purposes. That purpose is 
very close to what I perceive as the purpose of the SAM: to 
make a positive and lasting contribution to the management 
of a God-given natural resource—Rangelands. Rangelands 
are a major and vital resource that must be managed prop- 
erly if we are to survive as a people in this and other nations of 
the world. 

To reach the objectives of the SRM we must all be cogniz- 
ant of our purpose and develop clear-cut statements about 
the importance of rangelands and their management. We 
have made such statements in the publication "Bench- 
marks—A Statement of Concepts and Positions." I urge you 
to study them, espouse them, and join with me in 1984 in the 
theme that "Rangeland Is a Vital Resource deserving much 
more effort and attention than it currently receives." 

To further this theme, I propose the following objectives 
for 1984: 

1. Increase public appreciation of the economic and 
social benefits of rangelands to society. 

2. Increase efforts to assist all who work with rangeland 
resources to keep abreast of new technology. 

3. Increase political activity at the Society and Section 
levels. 

4. Increase membership involvement in pursuing the Soci- 
ety's objectives. 

5. Preserve the history of the SRM by establishing an 
archives and history documentation procedure. 

The first two are major objectives of the Society, as set 
forth in ourArticles of incorporation, and need ourattention 
at this time. We are at a point in history when we must let the 
general public know the value of rangeland and the benefits 
derived from its holistic management, or capitulate to other 
user groups. 

The third and fourth objectives support the first two. We 
must be politically active to influence public policy on range- 
land isues. To be an effective Society, we must let our posi- 
tions be known. We must be heard by the policy makers, but 
we must do this carefully and deliberately. Examples of 
issues and policies we can influence are updates of the 
Resources Conservation Act and Renewable Resource Plan- 
ning Act, and funding of Renewable Resources Extension 
and the Rangeland Research Act. To accomplish this, we 
must involve the officers of the Society, the Sections, and 
individual members in pursuing our objectives. 

Our procedures for "Public Policy Formulation" set forth 
the mechanism by which the Society, or any active member, 

can make their position known. We have structured our 
committees for responsiveness to Society and public issues 
with maximum inputs from the membership. Sections are 
asked to do the same, and you, as individuals, have the 
opportunity to be a part of the process. I challenge and urge 
each of you to get involved. 

We have Initiated work, toward this year's objectives by 
establishing an ad hoc committee, chaired by past president 
and my mentor, C.H. Wasser, to develop procedures for 
preserving our history and historical documents. Gerald 
Thomas heads a committee to study moving the headquar- 
ters office to a more advantageous location. A coordinating 
committee has been formed so that we can be more effective 
in influencing policy at the national levels of our respective 
countries. 

Section and Chapter activity is vital if we are to be effective 
at the local level. It is important that each member take an 
active part in Chapter and Section activities. Let your elected 
officers know what you stand for, what the Society should be 
doing, and then volunteer to make it happen. 

I am privileged to follow a long line of outstanding presi- 
dents. The elected Officers and Directors with whom I serve 
are an outstanding and dedicated group. They will serve you 
well. I am grateful to be a part in the Society's efforts to 
influence the management and conservation of one of our 
nation's most valuable resources—Joseph Schuster, Presi- 
dent, SRM 

The Executive 
Vice-President's 
Report 

We are certainly off to a good start this year. If you weren't 
at the Annual Meeting in Rapid City, all I can say is you 
missed a good one. The attendance was 1,340 registered, the 
second largest, with a goodly number of guests who attended 
for just one day. The facility was everything that the local 
arrangements people said plus a great deal more and every- 
thing ran smoothly during the entire meeting. 

Perhaps the most significant part of the meeting was the 
exhibits. Frankly, we have created a very promising trade 
show that has a lot of potential for the future, not only as a 
service to membership and exhibitors but it could easily be a 
source of revenue to our Society. One side note: Rapid City 
with its abundant space, fine arrangements, and successful 
trade show has started a new era which has certainly made 
my job a lot more complicated. it appears to me from now on 
just a good, big hotel will not suffice for our convention. But I 
like those kinds of problems. 

Let me conclude this portion of my report by publically 
thanking every person who had a part in the meeting. It was 



Ran gelands 6(2), April 1984 81 

well done and I am grateful to say the least. 
Continuing with the good start we have made in '84, our 

officers and committees are all working hard. Already the 
input to Congress from SRM is much earlier and larger than 
last year, particularly in the realm of range research. Frankly, 
I believe that we were simply out talked in the past and I am 
excited that this is turning around at last. 

i am pieased to report that we are receiving many new 
members. i hope this is not just the result of the Annual 
Meeting but rather the efforts of our membership commit- 
tees. We need to give those people a lot of help this year if we 
are to accomplish the very realistic goal set by President Joe 
Schuster of an increase of 500 members. 

Of equai or even greater importance is the renewal of our 
regular members. i hate to always harp on the subject of dues 
but we all have to be very concerned. SRM is behind last 
year's total count on this date by 97 members. This doesn't 
seem like a lot but it is serious anytime we're behind any- 
where and especially in paid up membership. it's every- 
body's business from the oldest Charter member to the very 
latest person to join, and to put it straight from the shoulder 
it's your personal responsibility, so please give it all you've 
got; and it will be greatly appreciated. 

i beiieve this is a good piace to quickly review where I have 
represented SRM so far this year. I attended the Natural 
Woolgrowers Association's Annual Convention and the 
National Public Lands Counsil at the same time in Phoenix, 
Ariz. It was very pleasant and productive in my opinion. I 

believe we are now being considered one of the guys—not a 
surprise new comer as i encountered last year on a few 
occasions. 

Our SAM officers President Thomas, President-Elect Schu- 
ster, and I attended the Annual Meeting of the American 
Forage and Grassland Council as well as the Grazing Lands 
Forum meeting in Houston, Texas. I was pleased to have our 
delegation officially recognized at the General Membership 
Meeting of A.F.G.C. They are a good, solid group, and one of 
my goals is to develop a productive, on-going, working rela- 
tionship with them. It simply will benefit us both. 

in regard to the Grazing Land Forum, we had a good, 
productive session of just plain hard work assembling the 
general structure, constitution, and bylaws of the organiza- 
tion. I'm still just as confident that it's going to be highly 
productive, but anything that is so diverse in its make-up is 

simply going to be difficult to weld together. 
Without question the most pleasant work I have is attend- 

ing Section Meetings. My latest orfirst in 1984 were Utah and 
Oklahoma-Kansas Section Annual Meetings. Both had large 
attendance with many ranchers both members and guests. if 
there is one sure-fire way to guarantee a successful meeting, 
simply put a lot of ranchers on the program; it never seems to 
fail. 

It might come as a surprise to some of you folks, but I read 
the JRM, or at least go through the abstracts and see what is 
of interest to me and particularly to the producer segment of 
SRM. It bothers me to hear members say that they never read 
the Journal f or a variety of reasons. I find many good, inter- 
esting articles and on a regular basis. For example, I recom- 
mend that you producers read two articles in the March issue 
and judge for yourselves. The first is by one of our long-time 
leaders in the Society—C. Wayne Cook—and his associates. 

It's entitled "Acceptable Block Beef from Steers Grazing 
Range and Crop Forages." A second example is "Early 
Weaning and Part-year Confinement of Cattle on Arid Ran- 
geland of the Southwest" by Carlton Herbel and his group. 
As the old saying goes, "Try it, you'll like it." 

I'll conclude with two more important items of interest in 
memberships. Our folks in the Mexico Section have turned 
the corner on their problems it appears. We are happy to 
announce that 40 members have joined or rejoined this year. 
That in my opinion is really great news. Here's hoping they 
make a 100 this year. We have missed their presence too 
long. 

The quiet generosity of some of our members too often 
goes unnoticed. I am proud to inform you that Mr. Hardy 
Redd has arranged to have 39 new members join our Society. 
In behalf of everyone in SRM we really appreciate his great 
support. 

I will close for now on those two very pleasant notes. As 
always, be patient. i'm finding out every day just how much I 
still have to learn to do the work of this position.—Peter V. 

Jackson, Executive Vice-President, SRM 

Frasier's Philosophy 
I am very pleased to be selected to serve as Editor of 

Rangelands. It will be a big task to fill the shoes of Danny 
Freeman. Danny in his nine years as Editor developed Ran- 
gelands from a fledgling user-oriented publication titled 
Rangeman's Journal to a prestigious publication, recog- 
nized by the Journal of Forest History as a publication site for 
historical articles. Ran gelands is widely recognized through- 
out the ranching industry as a publication dedicated to the 
principles of sound range management. Rangelands is the 
most widely read publication of the Society for Range Man- 
agement and is one of our most successful achievements. 

i belong to the school that says, "if it isn't broken, don't fix 
it." I intend to apply this concept to Ran gelands and follow 
the general outline that Danny has established. It is expected 
that our problems and priorities in the area of range man- 
agement will change with time. It is my goal to keep Range- 
lands a dynamic publication that will address these new 
challenges and still maintain a place to document our 
achievements. I intend to work with our range researchers to 
speed the process of translating scientific research results to 
practical solutions of our rangeland problems. I hope that 
Rangelands can provide the means for providing this transi- 
tion. 

Finally, Rangelands is only as good as the information it 
presents. I would hope that every reader will watch for mate- 
rial that is potentially suitable for inclusion in Ran gelands. 
Please let me know of your ideas. 

Thought for the Day: 
"An optimist believes we live in the best of all possible 
worlds. 
A pessimist fears this is true—MURPHY'S LAW, Book 
Two 
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SRM Award Recipients 
Renner Award 

Mr. John L Merrill received the Soc i- 
ety for Range Management's Fre- 
deric G. Renner Award at the Socie- 
ty's 37th Annual Meeting in Rapid 
City, S. Dak. The Frederic G. Reriner 
Award gives special recognition for 
exceptional accomplishments in or 
contributions to range management. 
It is the highest award bestowed by 
the Society. 

Merrill, rancher and Director of the 
Texas Christian University Ranch Man- 
agement Program, was honored for 
his outstanding contributions to range 
management as a practicing conser- 
vation rancher, an acknowledged 
nationwide teacher of range manage- 
ment, and a skillful spokesman for the 
range and livestock industry interna- 
tionally. 

He and his wife Virginia have three 
children, Susanne, John Jr., and Wil- 
liam. He is a fourth generation Texas 
rancher directing activities on their 
XXX Ranch near Crowley, Texas. 

As Director of the Ranch Manage- 
ment Program at TCU, he has deve- 
loped and presented a coordinated 
twelve-course curriculum covering all 
aspects of ranch management com- 
bining intensive classroom work with 
10,000 miles of travel each year to 
study principles and practices app- 
lied on working ranches under widely 
varying conditions. Nearly 600 ranch- 
men from 32 states and 19 other na- 
tions have taken advantage of this 
program. 

In past capacities as President of 
the Society for Range Management, Direc- 

tor and Chairman of the Agricultural 
Research and Education Committee, 
and member of the Land Use and 
Environmental Committee of the Texas 
and Southwestern Cattle Raisers Asso- 
ciation and Chairman of the Resear- 
ch and Education Committee for the 
National Cattlemen's Association, he 
has been instrumental in informing 
educators, Congressmen, laymen, and 
the livestock industry of the needs of 
our nation's natural range 
resources. 

Merrill for many years has been an 
enthusiastic crusader for the Society 
for Range Management and the Live- 
stock Industry. The Society is privi- 
leged to recognize John L. Merrill as 
an outstanding Rangeman, Educator, 
and Friend. 

Outstanding Achieve- 

ment Award 

Dr. James K. (Tex) Lewis, received 
the Outstanding Achievement Award 
from the Society for Range Manage- 
ment at its Winter Meeting in Rapid 
City, S. Dak. The Outstanding Achieve- 
ment Award is presented by the Socie- 
ty to individuals whose contributions 
have become eminently noteworthy 
in the advancement of the science 
and art of range-related resource 
management. 

Lewis, Associate Professor of Range 
Science, South Dakota State Univer- 
sity, Brookings, has had as a major 
goal the development of a better under- 

standing of rangeland as a complex 
ecosystem with many parts which 
can effectively be manipulated for 
human needs by the management of 
grazing animals. His interdisciplinary 
approach to study and research of 
rangeland has been followed by many 
collaborators in several fields of study. 

He has served the South Dakota 
Section of SRM well as President, 
Director, and in assisting numerous 
committees since the late 50's. Unsel- 
fishly giving of his time and talents 
over the years has gained lasting 
respect from his students and peers. 

Dr. BillIe E. DahI received the Out- 
standing Achievement Award from 
the Society for Range Management at 
its Winter Meeting in Rapid City, S. 
Dak. 

DahI, Professor of Range Manage- 
ment, Texas Tech University, Lub- 
bock, is best known for his teaching 
and research in the Range and Wild- 
life Department. Research over the 
past 16 years in mechanical and chemi- 
cal brush control, seeding, and graz- 
ing management is widely watched 
throughout the semi-arid Southwest. 
His professional experiences, consulta- 
tions, and contract research have 
found him studying from Wyoming to 
Padre Island during his career. He 
has set many standards in Range 
Improvements, Grazing Management, 
Sand Stabilization, and Range Inven- 
tory. The understanding of our native 
rangelands has been greatly enhanced 
by the studies of Dr. Bill Dahl. 
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Mr. Charles E. Fisher, received the 
Outstanding Achievement Award from 
the Society for Range Management at 
its Winter Meeting in Rapid City, S. 
Oak. 

Fisher, Professor-in-Charge of 
Brush Control and Range Improve- 
ment Research (retired), Texas Agri- 
cultural Experiment Station, is best 
known for his all-out fight to find an 
economical method to control mes- 
quite on the rangelands of the South- 
west. He focused research efforts on 
mesquite control in 1938 and deve- 
loped major theories on mesquite 
growth and how best to control the 
species mechanically. 

He developed and supervised num- 
erous studies concerning absorption 
and translocation of foliar herbicides. 
His concept of low pressure-low vol- 
ume aerial spraying across the South- 
west conserved energy and reduced 
costs in aerial treatment. The Society 
for Range Management recognizes 
Charles Fisher as a long-time friend 
and for a lifetime of contributions. 

Mr. James W. Giitmier received the 
Outstanding Achievement Award from 
the Society for Range Management at 
its Winter Meeting in Rapid City, S. 
Dak. 

Giltmier, Legislative Staff Assistant 
for the Tennesee Valley Authority, 
has long been a strong advocate for 

more attention to range management. 
Much hallmark legislation has bene- 
fitted from his professional leadership. 
He is constantly aware of rangeland 
needs and is outspoken when atten- 
tion to these needs is slighted. The 
Society for Range Management rec- 
ognizes the skill of Jim Giltmierand is 
honored to recognize his outstanding 
record. 

Mr. Ralph S. Cole received the Out- 
standing Achievement Award from 
the Society for Range Management at 
its Winter Meeting in Rapid City, S. 

Dak. 
Cole, Area Range Conservationist 

(retired), Soil Conservation Service, 
Rapid City, S. Dak., is a charter mem- 
ber of the Society. He is best known 
for his 37 years of Federal Service 
assisting rangeland operators through- 
out the South and Midwest. 

He has been instrumental in help- 
ing to establish and conduct Range 
Judging Contests for youth groups. 
His key to the grasses of South Dakota 
is still in use today. His retirement in 
1979 has not slowed his contributions 
as he is now serving actively as a 
Range Consultant. 

His diligent and untiring work in the 
planning, obtaining of plant materials, 
and establishment of a tree and shrub 
arboretum in the Rapid Creek Flood 
Plain resulted in the city designating 
and appropriately marking the area 

the "Ralph S. Cole Arboretum." The 
Society for Range Management is 

pleased to recognize the efforts of 
Ralph Cole and his contributions to 
his fellow man. 

Mr. Edward P. Cliff received the 
Outstanding Achievement Award from 
the Society for Range Management at 
its Winter Meeting in Rapid City, S. 
Oak. 

Cliff, Chief, Forest Service (retired), 
Washington D.C., a charter member 
of the Society for Range Manage- 
ment, has served the Forest and Range 
industry well for over 50 years. His 
contributions to forest, range, and 
related land resource management, 
protection and development have been 
monumental. His numerous foreign 
assignments as a consultant helped 
to establish and recognize natural 
resource management in many coun- 
tries. This dedicated individual with 
his friendly approach has been instru- 
mental insetting many young profes- 
sionals on their way to successful 
careers. The Society for Range Man- 
agement is pleased to recognize 
Edward Cliff for his professional leader- 
ship in management, protection, and 
development of range and related 
values both nationally and inter- 
nationally. 
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Mr. Mont E. Lewis received the 
Outstanding Achievement Award from 
the Society for Range Management at 
its Winter Meeting in Rapid City, S. 
Dak. 

Lewis, Forest Service Volunteer 
Curator-Regional Herbarium, Ogden, 
Utah, is best known for his many con- 
tributions in the development of pro- 
grams and practices for Improved 
Range Management. He was the princi- 
pal author of Region IV Range Analy- 
sis Handbook. Since his retirement in 
1971 he has devoted some 20,000 
hours as a Forest Service Volunteer. 
His work with the Forest Service Her- 
barium has provided a valuable ser- 
vice to his fellow man. The Society for 
Range Management is pleased to recog- 
nize Mont E. Lewis and his unquen- 
chable thirst for learning and sharing 
with his fellow man his knowledge of 
rangeland plants. 

Dr. Alma M. Wilson was awarded 
the Outstanding Ach ievement Award from 
the Society for Range Management at 
its Winter Meeting in Rapid City, S. 
Dak. 

Wilson, was a Plant Physiologist, 
USDA-ARS, Fort Collins, Cob., and 
had devoted the past 25 years to 
research dealing primarily to the environ- 

mental requirements for seed germ i- 
nation and seedling establishment of 
range forage plants. One of his most 
recent accomplishments was the selec- 
tion of a superior Blue Grama germ- 
plasm which will have a significant 
effect in rangeland establishment of 
this important species. The Society 
for Range Management is pleased to 
recognize Dr. Al Wilson for his accomp- 
lishments leading toward a better under- 
standing of the eco-physiology, root 
morphology, seedling establishment, 
and survival of native range plants. 

Fellow Award 

Mr. Robert M. Williamson has been 
awarded the Society for Range Man- 
agement's Fellow Award at the Socie- 
ty's Winter Meeting in Rapid City, S. 
Dak. The title of Fellow is conferred 
upon members of the Society for 
Range Management in recognition of 
exceptional service to the Society 
and its programs in advancing the 
science and art of range-related re- 
source management. 

Williamson, Assistant Director, 
Range Management, U.S. Forest Ser- 
vice, Washington, D.C., has given 
unselfishly of his time and talent to 
the Society for Range Management 
for many years, serving as President 
in 1978. Under his leadership the 
Society made many significant policy 
improvements particularly in the Fi- 
nance and Audit Committees. He was 
instrumental in the financial planning 
of the first International Congress. 
Today, Williamson continues to give 
of his time and talents currently head- 
ing the SRM Planning Committee. 

Dr. S. Clark Martin has been award- 
ed the Society for Range Manage- 
ment's Fellow Award at the Society's 
Winter Meeting in Rapid City, S. Dak. 

Martin, Range Consultant and part- 
time Professor at the University of 
Arizona, is a Charter and Life Member 
of the Society for Range Manage- 
ment. His 21 years in research as Pro- 
ject Leader of the Santa Rita Experi- 
mental Range resulted in numerous 
accomplishments. Among the most 
notable were his studies on the effects 
of mesquite control and seasonal gra- 
zing systems on forage production as 
well as the development of the Santa 
Rita rest-rotation grazing system. 

Martin has actively served the Ariz- 
ona Section of SAM, being President 
in 1976 and at the International level 
serving on numerous committees. He 
continues to be actively engaged in 
Range Management, serving as guest 
lecturer, consultant, member of the 
Research and Education Committee 
of the Arizona Cattle Growers Asso- 
ciation, and as a volunteer with the 
Forest Service on continued research 
on the Santa Rita Exp. Range. 

Dr. Joseph L. Schuster has been 
awarded the Society for Range Man- 
agement's Fellow Award at the Socie- 
ty's Winter Meeting in Rapid City, S. 
Dak. 

Schuster, Professor and Head, De- 

(Awarded POSTHUMOUSLY) 
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partment of Range Science, Texas 
A&M University, College Station, 
Texas has made significant contribu- 
tions to the profession of range man- 
agement throughout Texas and the 
United States. His greatest contribu- 
tion has been his success at organiz- 
ing and developing two excellent De- 
partments of Range Science. His appre- 
ciation for the need to mold basic 
scientific research findings into prac- 
tical ranch management schemes 
and/or practices has proven extremely 
successful. His ability to gather, direct, 
and motivate highly qualified students 
and staff members is indeed a unique 
contribution. 

Dr. W.J. (Dub) Waidrip has been 
awarded the Society for Range Man- 
agement's Fellow Award at the Socie- 
ty's Winter Meeting in Rapid City, S. 
Oak. 

Waldrip, General Manager, Spade 
Ranches and Executive Vice-Presi- 
dent, Renderbrook-Spade, Inc., has 
made significant contributions nation- 
ally and internationally for over 30 
years. He is widely recognized for his 
work in initiation of the Texas Exper- 
imental Ranch near Throckmorton, 
as a practicing conservation rancher 
and untold contributions in helping 
the Society achieve a voice heard 
among national policy makers in the 
Federal Government. As 1983 Presi- 
dent of the National Cattlemen's Associ- 
ation he has made an even greater 
efforttoward having sound rangemanage- 
ment recognized throughout the live- 
stock industry. 

Mr. John fl Hunter has been a- 
warded the Society for Range Man 
agement's Fellow Award at the Socie- 
ty's 37th Annual Meeting in Rapid 
City, S. Dak. 

Hunter, Associate Professor, Depart- 
ment of Range and Wildlife, Texas 
Tech University, Lubbock, has excelled 
as an outstanding teacher of Range 
Wildlife Management. His work over 
the past 26 years with college stu- 
dents having non-range majors is 
highly respected throughout the in- 
dustry. He has served the Society on 
Membership, Advisory, Finance, Audit, 
Office Operations and Range Science 
Education Council Committees. For 
over 30 years he has been actively 
involved with the Texas Section of the 
SRM, serving on and chairing numer- 
ous committees, as Director (72-75), 
and as President in 1976. He is solely 
responsible for the Hunter Scholar- 
ship Endowment Fund in Range and 
Wildlife. He is actively involved in 
Departmental Activities and Com- 
munity and Public Service. 

Membership in the Society for Range Management... 

• is open to those engaged in or interested in the study. 
management, or use of range ecosystems and the 
intelligent use of all range resources 

U includes research scientists, ranchers, governmental 
agency administrators and technical personnel. 
teachers, students, and people from the business 
community • provides members with two pblications-one ori- 
ented to research (Journal of Range Management) 
and the other oriented to practical resource manage- 
ment (Ran gelands) 

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

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

Society for Range Management 
27ó0 West Fifth Avenue 
Denver, Colorado 80204 
(303) 571-0174 
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Welcome back to Salt Lake City! 
1985 Annual Meeting 

of the 
Society for Range Management 

Salt Lake City, Utah 
February 9 to 15, 1985 

SALT LAKE CITY, UTAH: "Crossroads of the West" and gateway to spectacular recreational opportunities, the city bordering the 
Great Salt Lake offers a unique combination of cosmopolitan living, Western tradition, and historic ambience, blended into a 

superb, serene mountain environment. 

RANGE—A VITAL RESOURCE 

Then in'48—Now in '85 

m 

Photo: Salt Lake Valley Convention and Visitors Bureau 
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Subscribe to The Savory Letter/the 
Newsletter for Holistic Resource 
Management and get the most up-to- 
date information available on this re- 
volutionary range management prac- 
tice. Direct from Allan Savory to you. 

This Holistic view of management is 
what has made the Savory Grazing Method 
the most positive range management tool 
available to range managers. Even the critics 
of the Savory Grazing Method, after they 
have learned about the experiences of real 
ranchers who with training, practice SGM, 
have come around to a new way of thinking. 

The Savory Grazing Method and other 

pertinent aspects of Holistic Resource Man- 

agement have opened a whole new world of 

opportunity and productivity for the na- 
tion's livestock producers. Hundreds of 
range managers are successfully employing 
the principles of SGM taught by Fillan 
Savory and reaping the benefits. But 
Savory's greatest concern is for those ranch- 
ers who have only fragmentary knowledge 
of 5GM based on sketchy explanations ob- 
tained through the media or via brief con- 
versations with people who possess in- 

complete knowledge of SCM. Time after 
time, llan has heard from ranchers who 
have not received training in SCM who 
claim to be practicing the method and who 
claim to be having less than satisfactory 
results. 

Obviously, an incomplete knowledge of 
the Savory Grazing Method will lead a 
would-be practitioner of SCM to failure. 
Why? Simply because he does not have 

enough knowledge of the subject to know 
what his goals are or how to reach them. 
Moreover, the long-term, generalized goal of 
increasing profits through increasing carry- 
ing capacity, is preceded in SCM by a series 
of management steps involving planning 
and manipulating the available resources to 
achieve a sound goal. This is the essence of 
llan Savory's teaching. 

The Savory 
Letter 

The publication of The Savory Letter is 
another step in Savory's endeavor to encour- 

age and guide progressive stockmen and re- 
source managers in their efforts to rethink 
their resource management options. 

As a subscriber to 
The Savory Letter, 
how will I benefit? 

is a range manager searching for profita- 
ble management answers, this quarterly 
newsletter fills in the blank spots in your 
knowledge of the Savory Crazing Method, it 
guides you through the steps that you may 
have been overlooking. llan Savory per- 

sonally comments on the real, day to day 
problems his clients and students are experi- 
encing. He gives you clear-cut advice on 
how to handle common problems that var- 
ied weather and soil conditions can create. 
He poses questions to you (many of which 

you may be asking yourself) and then pro- 
ceeds to answer those questions based on 
his own research and experience. 

In addition to Savory's own informative 
and thought-provoking writing on the 
Savory Grazing Method and Holistic Re- 
source Management, The Savory Letter con- 
tains a Readers sk column wherein you and 
other readers can ask specific questions of 
llan or relate to others your own exper- 
iences in managing your range resources. 

There's More 
From time to time, Savory will invite 

other ranchers, researchers or consultants to 

appear in the Savory Letter. This Guest 
Comment will feature someone with special- 
ized knowledge in some phase of Holistic re- 
source Management and the new technol- 

ogies that are available to managers. 

f-\ New Products department identifies 

products and services new and old, that will 
enable stockmen to further their manage- 
ment of land, livestock, wildlife, people or 
finances. 

7\nother department of The Savory Letter 
that Savory feels most beneficial to livestock 
operators is the Help/Positions Wanted de- 

partment. In this section of the newsletter 
ranch managers trained in SCM who are 

seeking employment and ranch owners 

searching for SCM qualified managers may 
advertise, free of charge. There is no other 

advertising contained in the newsletter. 

Subscribe today 
and learn more 
about this 
proven 
management 
approach 

Should you for any reason, be unsatisfied 
with your first issue of The Savory Letter, 
simply cancel your subscripton and your en- 
tire subscription fee will be promptly re- 
funded. subscribe today and don't miss a 

single issue. 

* * * * * * 

"The Savory Letter is an earnest 
attempt to clear up widespread 

misconceptions about The Savory 
Grazing Method." 

Please enter my subscdpon to The I 
Savory Letter immediately. 

I 1 Year-$35 2 Years-$65 I 
I I 

Name 

Address 

City, State, Zip 

I- Stocks Publishing Co PA Box ,AlbuquerquejUL87194 - j 
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Members Round About 
Gordon R. Staker, chief of the branch of range, watershed, 

and wildlife in the Bureau of Land Management's Oregon 
State Office in Portland, has been awarded the Meritorious 
Service Award by U.S. Secretary of Interior William P. Clark. 
The award is the second highest honor available to Interior 
Department employees. Staker, a 1960 graduate of Utah 
State University at Logan, with a bachelor of science degree 
in range management, was cited by Secretary Clark for sig- 
n ificant accomplishments during his 18 years of service with 
the BLM. Identified as particular achievements were his 
development of innovative techniques for surface rehabilita- 
tion of lands following completion of oil and gas exploration 
and development operations; significant contributions to the 
development of the Federal Land Policy and Management 
Act of 1976 while a member of the Divsion of Legislation and 
Regulatory Management in the BLM's Washington D.C., 
headquarters in the mid-1970's, and successful dealing with 
several sensitive range management issues during his tenure 
as district manager in Baker, Ore., from April 1977 through 
1982. 

Management state office in Reno. His major responsibilities 
were soil site correlations and range inventories. 

Freeman's Belated Gripes and 
Remarks 

From time to time I see in Rangelands and other SRM 
publications a distinct difference noted between "profes- 
sional" range managers and ranchers. This also occurs in 
conversations. This should not be. Ranchers carrying out 
good range management practices are in every respect pro- 
fessional, as much so as those with several degrees tacked 
on behind their names. Not only that, I daresay in this day 
and age at least 75% of the ranchers out on the land also have 
university degrees of one kind or another and some have 
more than one degree. 

Let's be honest and respectful and refer to all range man- 
agers who are practicing good range management as profess- 
ionals.—Danny Freeman, Former Editor of Rangelands 

Charles N. Saullsberry, range conservationist for the Soil 
Conservation Service, retired January 3, 1984, after more 
than 30 Years of Federal Service. He has been a member of 
the Society for Range Management since 1950 and has 
worked for the SCS in Arizona, California, and Nevada. For 
the past 6 years, he has served as SCS Range Conservation- 
ist working under contract with the Nevada Bureau of Land 

Special Notice: Range Management Alumni of Humboldt 
State University, please send your name, address, and tele- 
phone number to K.O. Fuigham, Range Management Depart- 
ment, Humboldt State University, Arcata, CA 95521. Ken is 

preparing a complete roster. 

Requiescat in Pace 

involved in drought tolerance in blue grama was 
outstanding. This research led to a cooperative 
breeding program on blue grama with Dr. Wilson 
as lead scientist, which has made tremendous 
stride in developing plants with larger seeds, 
higher seedling vigor, and better water uptake 
capabilities. This new blue grama germplasm, 
now in a breeders nursery at Los Lunas, New Mex- 

Dr. Alma M. WIlson, 54, a nationally known 
scientist with the Agricultural Research Service of 
USDA, died in Fort Collins, Cob., on January 21, 
1984, after a 2-year battle with cancer. He was 
born August 29, 1929, in Colonia Pachecho, Chi- 
huahua, Mexico. He received his bachelor's degree 
in 1954 from Brigham Young University and his 
PhD from University of California, Davis, in 1962. 
He worked as a plant physiologist from the Agri- 
cultural Research Service at Davis; Pullman, Wash- 

ington; and Fort Collins, Cob. 
In spite of his reserved manner, Alma Wilson 

was intensely dedicated to his family, his church, 
and his research. He and his wife, Beryl, raised 7 

children, a daughter and 6 sons, and now have 7 

grandchildren. Alma was very active in youth and 
other activities in the Church of Jesus Christ of 
Latter Day Saints, serving as scoutmaster and in 
numerous other positions. Those who knew Alma 
were always impressed by his dry sense of humor. 

Within SAM, Alma was best known for his phy- 
siological research on blue grama. Because of his 
outstanding research career, Dr. Wilson was sche- 
duled to receive the Outstanding Achievement 
Award from SRM at the Rapid City meeting in 
February. His research on the ecophysiology, root 
morphology, and seedling survival, and factors 

ico, promises to have much better establishment 
and seedling survival characteristics than any 
strain of blue grama now available. 

Alma's lifelong dedication to his research was 
demonstrated in a striking manner during his last 
year. In spite of failing health, he continued to 
come to the office on a half-time basis up to the 
week before his death. In the past few months he 
completed 5 scientific manuscripts dealing with 
the physiology and genetics of blue grama. The 
last of these manuscripts was sent to a journal on 
January 11 and Alma's last day at work was Janu- 
ary 12. 

A memorial scholarship fund honoring Dr. Wil- 
son has been set up by the Range Science 
Department at Colorado State University. Tax 
exampt contributions may be sent to: The Colo- 
rado State University Foundation, Alma M. Wilson 
Memorial Fund, Fort Collins, Cob. 80523. 
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Schedule of Conventions 

The Board of Directors plan five years in advance for Annual Meetings and three years in advance for Summer 

Meetings. The following is a list of future meetings of the Society: 

Winter Meetings 
Region 

1985 
1986 
1987 
1988 
1989 

February 11-15 
February 9-14 
February 8-13 
February 15-19 
February• 

Salt Lake City, UT 
Orlando, Florida 
Boise, Idaho 
Corpus Christi, TX 
Billings, MT 

Hotel Utah 
Hyatt Orlando 
Red Lion Motor Inn 

Dates and locations within the region have not been determined. 

*Dates and locations within the region have not been determined 

Regions 

I —Pacific Northwest, Idaho and International Mountain Sections 
ii —Mexico, Texas, and New Mexico Sections 
Ill—Colorado, Wyoming, South Dakota, Nebraska, and Northern Great Plains Sections 
IV —California, Nevada, Utah, and Arizona Sections 
V —Kansas/Oklahoma, North Central, National Capital, Southern and Florida Sections 

POSITION AVAILABLE 

POSITION: Range Animal Nutritionist. Available on June 1, 
1984. 

RANK: Assistant or associate professor. This position and 

other similar research positions do not have tenure. 

LOCATION: Texas A&M University Agricultural Research and 
Extension Center, Vernon, Texas. 

MINIMUM QUALIFICATIONS: Ph.D. in Range Science or 

closely related field with research experience in nutrition of 
grazing beef animals. Two or more years post-doctorial research 

experience preferred. 

SALARY: Competitive with other States and consistent with 
experience of candidate. 

CLOSING DATE FOR APPLICATIONS: Applications will be 
received until June 1,1984 or untila suitable candidae is found. 

DUTIES AND RESPONSIBILITIES: The scientist will develop a 
research program which addresses nutritional problems of 
grazing animals with the primary emphasis on beef animals. it 
is expected that a significant research program will be deve- 

loped in cooperation with scientists at the Texas Experimental 

Ranch. Opportunities exist to develop research on stockers at 
the Spur Research Station and on grazing animals with cooper- 
ator producers in the Rolling Plains. 

FACILITIES: The Vernon Research Center consists of a mod- 
ern research facility with a staff of 40 including 10 Ph.D. 
members. A nutrition laboratory and a laboratory technician 
are available at Vernon. The Texas Experimental Ranch consists 
of approximately 7,000 acres of native range and is available for 
research with some constraints on stressing animals. The Spur 
Research Station consists of 1400 acres of range and cultivated 
land. Several large ranches in the area provide an opportunity 
to develop cooperative research programs. 

TO APPLY: Send a resume, official transcript, and three letters 
of recommendation to: 

Dr. Earl C. Gilmore, Jr. 
Resident Director of Research 
Texas A&M Research and Extension Center 
P.O. Box 1658 

Vernon, Texas 76384 

AN EQUAL OPPORTUNITY EMPLOYER 

IV 
V 

II 
III 

Summer Meetings 
Region 

I 1984 July 15-19 Wentachee, Washington Thunder Bird Motel 
* 

II 1985 July * Amarillo, TX 
* ill 1986 July2O-24 Jackson,Wyoming 

IV 1987 July 12-16 Arcata, CA Humboldt St. Univ. 
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The Pacific Northwest Section 
Invites You to Attend the 

Society for Range Management 
Summer Meeting 

Wenatchee, Washington — July 15 - 19, 1984 

THE SITE: 
Wenatchee lies on the banks of the Columbia River, in the 

Cascade Mountain foothills and at the edge of the Columbia 
Basin Plateau. It's located near the center of both Washington 
and the Northwest Section. From Wenatchee it's about 146 
miles to Seattle, 165 miles to Spokane, 238 miles to Vancouver, 
B.C., and 303 miles to Portland, Oregon. 

MEETING HEADQUARTERS: 
Thunderbird Motor Inn 

1225 No. Wenatchee Ave. 
Wenatchee, Washington 98801 

1(800) 547-8010 

The Thunderbird Motor Inn is located just north of city 
center on Wenatchee's main street. It offers comfortable lodg- 
ing, fine dining, heated swimming pool,a relaxed atmosphere, 
and plenty of on-site parking. They have provided special 
room rates for this meeting: 1-person $37—41; and 2-persons 
$44—48; please indicate you are attending the SRM Summer 
Meeting when making reservations. 

Grand Coulee Dam located on the Columbia River, Banks Lake (background), and adjacent ran gelands. Volcanic action, glaciation, and ice age 
floods formed the geologic features which in turn shaped this area's history and land use. Eleven major damson the Columbia River generate 
more power than any other system in the world. 
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Other motels located within a few blocks of headquarters: 
Chieftain Motel, 1005 No. Wenatchee Ave. 1(800) 572-4456 

Holiday Lodge, 610 No. Wenatchee Ave. 1(509) 663-8167 

Imperial 400 Motor Inn, 700 No. Wenatchee Ave. 1(509) 
663-8139 
Travel Lodge, 232 No. Wenatchee Ave. 1(509) 663-8516 

Nearby areas also offer many camping opportunities: 
Lincoln Rock State Park (ten miles NE) 1(509) 884-3044 
Wenatchee River County Park (six miles W) 1(509) 662-2525 
Others at greater distances 

TRAVEL: 
Auto: Wenatchee can be reached by many highways includ- 

ing: Hwy. 2 from the east and west, Hwy. 97 from the north or 
south, and Hwy. 28 from the southeast. Each route offers uni- 
que mountain, river, orchard, and rangeland vistas. 

Air: Cascade Airways flies into Wenatchee daily from major 
cities 1(800) 572-5260. 

THINGS TO DO: 
Wenatchee and the entire Northwest Section offer many 

activities for your enjoyment including: power tours; a look at 
the apple industry; short and long hikes with spectacular 
mountain scenery in many national forests and parks; Ohme 
SCHEDULE: 

Gardens; a boat tour into the mountains on 50-mile long Lake 
Chelan; Leavenworth—a real Bavarian village; many water 
sports from swimming to white water rafting and fishing of all 
kinds; many shopping opportunities, as well as golf, tennis, 
and other sports or just a drive to view unlimited mountain and 
geologic scenery. 

THE TOUR: 
On Tuesday July 17, 1984, a one-day tour in air-conditioned 

buses will feature Grand Coulee Dam and highlight North 
Central Washington geology, history, and natural resources 
which shaped present land use. We will view the world's larg- 
est power producing dam, which also supplies water to 500,000 
acres for agriculture, glacier carved land forms, results of giant 
ice age floods, and range management among these features. 
An open-pit steak barbecue dinner, prepared at a rangeland 
retreat, will cap the day's activities; swimming, tennis, and 
socializing encouraged. (Lunch will be provided enroute and 
children's plate available at the dinner.) 

Northwest Section Pres. Mary Kaschke, 617 So. "I" Street, 
Lakeview, Oregon 1(503) 947-4481 

Meeting Coordinator Gus McCutcheon, 1122 Linwood, Wen- 
atchee, Washington 1(509) 663-5427 home, 1(509) 662-4335 
office. 

Name ____________________________________________________________ - _________________ Phone No. ____________ 

Address 

Section affiliation 

Society Business Meeting No. 

REGISTRATION 
Members and Nonmembers 

*Field Tour Package (includes tour, lunch, 
BBQ dinner) 

Barbecue dinner without tour 

Children under 12-meals free 

Total 

Tour: we have limited flexibility for those who do not pre-register. 
Please indicate total number in party. 

Time 
Sunday 
7/15 

Monday 
7/16 

Tuesday 
7/17 

Wednesday 
7/18 

Thursday 
7/19 

8-12 Registration -Registration 
-Budget Committee 

-All day field tour -Board Meeting 
-Advisory Council 
-Committees 

-Board Meeting 

1-5 -Registration -Board Meeting -Board Meeting -Board Meeting 
-Budget Committee -Advisory Council 

-Committees 
-Advisory Council 
-Committees 
-VREW Committee 
-Joint Board & Adv. 
Council Meeting 

Evening -Slide Show- No Host 
Social 

Note: Make check payable to MidColumbia Chapter of SRM 

Arrival date ________________ 

Names of others in your party 

Mail Preregistration form and check to: 
MidColumbia Chapter of SRM 
P.O. Box 184 
Wenatchee, Washington 98801 

Arrival time _____________________________ Mode of travel 

Amount 
Postmarked by 

6/15/84 
Postmarked after 

6/15/84 

$20 $25 

$30 $35 

$10 $15 
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MINI-DIRECTORY - 1984 
OFFICERS 
President: JOSEPH L. "JOE" SCHUSTER, Range Science Dept., 

Texas A&M University, CollegeStation, TX 77843, Office: 409/845-5579, 
Home: 409/822-2292 

1st Vice-President: ED A. MCKINNON, Box 3474 Stn. B., Calgary, 
Alberta, Canada T2M 4M1, Home: 403/277-9240 

2nd Vice-President: F.E. 'FEE" BUSBY, 1203 Park, Laramie, WY 
82070, Office: 307/766-2263, Home: 307/745-4411 

Past President: GERALD THOMAS, P.O. Box 3 B.C., New Mexico 
State University, Las Cruces, NM 88003 Office: 505/646-2035, 
Home: 505/524-1601 

Executive Vice-President: PETER V. JACKSON, Ill, 2760 W. 5th 
Ave., Denver, CO 80204, Office: 303/571-0174 

BOARD OF DIRECTORS 

Term Expires 1985 
DON D. DWYER, Range Science Dept, Utah State University, Logan, 

UT 84322, Office: 801/750-2471, Home: 801/753-3206 
THOMAS E. BEDELL, Dept. of Rangeland Resources, Oregon 

State University, Corvallis, OR 97331, Office: 503/754-3341,Home: 
503/929-5598 

Term Expires 1986 
PAT 0. CURRIE, 89 Balsam Circle, Route 2, Box 3022, Miles City, 

Montana 59301, Office: 406/232-4970, Home: 406/232- 
2754 

DAVID FISCHBACH, Box 218, Faith, SD 57626, Home: 605/739-5281 
Term Expires 1987 
JOHN R. HUNTER, Range & Wildlife Dept., Texas Tech University, 

Lubbock, Texas 79409, Office: 806/742-2841, Home: 
806/799-7468 

DICK WHETSELL, P.O. Box 1209, Pawhuska, OK 74056, Office: 
918/287-4566, Home: 918/287-1427 

ADVISORY COUNCIL 
President: TOMMY G. WELCH, 1516 Foxfire, College Station, TX 

77840, Office: 409/845-2755 Home: 409/696-3697 
President-Elect: Don Nelson, 607 Michael Dr., Sheridan, WY 82801 
President, President Elect, and Past President of each Section: See 

list of Section Officers 

STANDING COMMITTEES 
AFFI LIATIONS 

MARTIN VAVRA, (Chairman) P.O. Box E, Union, Oregon 97883, 
Office: 503/562-5129, Home: 503/562-5352 

American Association for the Advancement of Science: GARY 
EVANS, 2652 Conquest Place, Herndon, VA 22072 

American Forage and Grassland Council: LOWELL MOSER, Keim 
Hall, E. Campus, University of Nebraska, Lincoln, NE 68583 

American Society of Agronomy/Crop Science Society of America: 
GERALD E. CARLSON, USDA/ARS National Program Staff, 
BRAC-West, Beltsville, MD 20705 

American Society of Animal Science: MARTIN VAVRA, Eastern 
Oregon Agricultural Research Center, Union, Oregon 97883 

Ecological Society of America: WILLIAM A. LAYCOCK, 130 Fairway 
Lane, Ft. Collins, CO 80525 

National Association of Conservation Districts: ROBERT C. BAUM, 
NACD, Ste. 207, 831 Lancaster Dr., NE, Salem, OR 97301 

National Cattlemen's Association: JOHN MERRILL, XXX Ranch, Rt. 
1, Box 54, Crowley, TX 76036 

National Resources Council of America/Renewable Natural Resour- 
ces Foundation, CLARE HENDEE, 4812 Essex Ave., Chevy Chase, 
MD 20015 

Second International Rangeland Congress: ROBERT F. BARNES, 
USDA-ARS, 701 Loyola Ave., P.O. Box 53326, New Orleans, Lou- 
siana 70153 

Society of American Foresters: PAUL PACKER, 884 N 700 E, Logan, 
UT 84321 

Soil Conservation Society of America: LARRY D. DAVIS, SCSA, 
7517 NE Ankeny Rd., Ankeny, IA 50021 

Soil Science Society of America: GERALD E. SHUMAN, ARS, USDA 
Highplains, Grassland Res. Sta., 8408 Hildreth Dr., Cheyenne, WY 
82009 

Weed Science Society of America: RAY EVANS, ARS Renew- 
able Resources Ctr., 920 Valley Road, Reno, NV 89502 

The Wildlife Society: PHIL URNESS, Range Science Dept., UMC 52, 
Utah State University, Logan, UT 84322 

Board Representative: Peter V. Jackson, III 

ANNUAL MEETING (1985) 

General Chairman: STAN TIXIER, 324 25th Street, Ogden, UT 84401, 
Office: 801/625-5605, Home: 801/782-2001 

Associate General Chairman: DANIEL FREED, Box 2009, Salt Lake 
City, UT 84110 
TED RUSSEL, (Executive Officer), Ogden UT 
DUANE FLOYD, (Program), Ogden, UT 

JIM BUTLER (Finance), Ogden, UT 
KENT TAYLOR (Publicity), Richfield, UT 

JENS JENSEN (LocalArrangements), Salt Lake City, UT 

AWARDS (HONOR AWARDS) 

RON SOSEBEE, (Chrm.) Range & Wildlife Mgmt. Dept., Texas Tech 
University, Lubbock, TX 79409, Office: 806/742-2843, Home: 
806/792-7586 
HERB FISSER '87, Laramie, WY 
GRANT HARRIS '86, Pullman, WA 
HAROLD HEADY '87, Berkeley, CA 
CARLTON HERBEL '86, Las Cruces, NM 
DICK RHEA '85, Camp Verde, AZ 
DARRELL UECKERT '85, San Angelo, TX 
BERT WEBSTER '87, Twin Falls, ID 
RICHARD S. WHITE, Miles City, MT 

Board Representative: Tom Bedell 

ELECTIONS 

THOMAS K. EAMAN, (Chrm.) 2080 Braun Drive, Golden, 
CO 80401, Office: 303/232-6262, Home: 303/279-1076 
ED DENNIS, Littleton, CO 
ROYAL HOLL, Littleton, CO 
DON SMITH, Arvada, CO 

Executive Vice-President: Peter V. Jackson, Ill 

EMPLOYMENT AFFAIRS 

KENNETH D. SANDERS, (Chrm.). 1330 Filer Ave. E., Twin Falls, ID 
83301, Office: 208/734-3600, Home: 208/733-1551 
GLEN ADAMS '85, Bend, OR 
DALE BARTOS '85, Logan, UT 
JOHN BUCKHOUSE '87, Corvallis, OR 
WARD JACKSON '86, Harrison, MT 
JEANNE KELLER '87, Ainsworth, NE 
GERHART NELSON '86, Stevensville, MT 
DAVID SCARNECCHIA '86, Pullman, WA 
STEVE WHISENANT '87, Provo UT 

Board Representative: John Hunter 
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FINANCE 

KEITH MILLER ,(Chrm.) 5611 W. Fair Dr., Littleton, CO 80123, 
Office: 303/234-4560, Home: 303/794-1344 
ART ARM BRUST, Healy, KS 
WESLEY HYATT, Hyattville, WY 
THANE JOHNSON, Lakewood, CO 
STAN TIXIER, Ogden, UT 
ROBERT WILLIAMS, Millsboro, DE 

Board Representative: John Hunter 

INFORMATION AND EDUCATION 

PAUL D. 'OLE" OHLENBUSCH, (Chrm.) Agronomy Dept, Kansas 
State University, Manhattan, KS 66506, Office: 913/532-5776, 
Home: 913/537-0607 
MACK BARRINGTON 86, Elko, NV 
SAM DUNLAP '86, Berkeley, CA 
KIRK GADZIA '87, Albuquerque, NM 
GEORGE RAMEY '87, Phoenix, AZ 
JOHN RICE '86, Logan, UT 
CAROLYN H. SIEG '85, Rapid City, SD 
FRED STUMBERG '87, San Antonio, TX 

Section l&E Committee Chairmen are ex officio members of the I&E 
Committee 

Board Representative: David Fischbach 

INTERNATIONAL AFFAIRS 

LARRY D. WHITE, (Chrm.) P.O. Drawer 1849, Uvalde, TX 78801, 
Office: 512/278-9151, Home: 512/278-4233 
DILLARD GATES '85, Corvallis, OR 
ROBERT GORDON '86, Williams Lake, B.C., Canada 
WAYNE HANSELKA '87, Corpus Christi, TX 
RONALD PETERSON '87, Fayetteville, AR 
JOAO QUEIROZ '85, Logan, UT 
TOM SHIFLET '87, Springfield, VA 
VICTOR R. SQUIRES '85, Roseworthy SA, Australia 
JORGE MEDINA-TORRES '86, Saltillo, Coahuila, Mexico 

Board Representative: Tom Bedell 

MEMBERSHIP 

ART ARMBRUST, (Co-Chrm.) P.O. Box 140, Healy, KS 67850, 
Office: 316/398-2231, Home: 316: 872-3444 

W.H. BLACKBURN (Co-Chrm.), 2800 Barwick Cir., Bryan, Texas 
77802, Office: 409/845-5565, Home: 409/779-5169 
MURRAY ANDERSON '87, Edmonton, Alberta, Canada 
JERRY BARKER '86, Logan, UT 
HARLAND DIETZ '85, Ft. Worth, Texas 
LYNN GIBSON '85, Salina, KS 
DON KLEBENOW '86, Reno, NV 
MEG SMITH '86, Glen, MT 
DAVID TIDWELL '87, Meridian,ID 

Ex-Officio: Peter Jackson III, Executive Vice President 
Section Membership Committee Chairmen are ex-officio members 

of the Membership Committee 
Board Representative: John Hunter 

NOMINATING 

CLIFFORD E. LEWIS, (Chrm.) School of Forest Resources, Univer- 
sity of Florida, Gainesville, FL 32611 Office: 904/392-4826, Home: 
904/377-8752 
JOHN BOHNING '86, Prescott, AZ 
JOHN BROCK '86, Tempe, AZ 
NEIL FRISCHKNECHT '85, Provo, UT 
BILL KRUEGER '87, Corvallis, OR 
JOHN MERRILL '86, Crowley, TX 
JIM NICHOLS '85, North Platte, NE 
DENNIS PHILLIPI '85, Bozeman, MT 

TOM SHIFLET '87, Springfield, VA 
Board Representative: Dick Whetsell 

PLANNING 
JACK MILLER, (Chrm.). 7 Azalea Ct., Petaluma, CA 94952, Office: 

415/556-4816, Home: 707/763-7172 
JOHN BOHNING '86, Prescott, AZ 
BOB HAMNER '87, Aloha, OR 
RHETT JOHNSON '85, Belton, TX 
JOHN LACEY '86, Belgrade, MT 
MIKE STROUD '87, San Francisco, CA 

Board Representative: F. E. Busby 

PRODUCER AFFAIRS 

DICK D. HAMILTON, (Chrm.), Rt. 1 - Box 25, Arnett, OK 73832, 
Office: 405/256-4070, Home: 404/698-2412 
A.D. BROWNFIELD '86, Deming, NM 
CARLTON CAMP '85, Cottonwood, AZ 
DAN FREED '87, Salt Lake City, UT 
IRENE GRAVES '87, Ainsworth, NE 
DAN HEALY '86, Worland, Wyoming 
C.E. "TED" LUCAS '87, Highwood, MT 
DAVID A. SMITH '85, Idaho Falls, ID 
WELDON THOMSON '86, Raymond, Alberta, Canada 

Section Producer Affairs Committee Chairmen are ex-officio mem- 
bers of the Producer Affairs Committee 

Board Representative: David Fischbach 

PROFESSIONAL AFFAIRS 

DARROL L. HARRISON, (Chrm.)3109 Quebec Dr. NE, Albuquerque, 
NM 87111, Office: 505/766-2428, Home: 505/298-1201 
CHARLES BONHAM '86, Ft. Collins, CO 
KEN GENZ '85, Reno, NV 
NOEL MARSH '86, Rio Rancho, NM 
MIKE MECKE '86, Bronte, TX 
SAM MILLER '87, Arlington, VA 
MIKE RALPHS '87, Logan, UT 
RON THILL '87, Pineville, LA 
LARRY M. WHITE '86, Sidney, MT 

Board Representative: Pat Currie 

PUBLIC AFFAIRS 
JACK CUTSHALL, (Chrm.) 3737 Government St., Alexanaria, LF 

71302, Office: 318/473-7802, Home: 318/640-3503 
E. WILLIAM ANDERSON '87, Lake Oswego, Oregon 
ROGER BAKER '86, Tyndall AFB, FL 
JOHN DRAKE '85, Bozeman, MT 
JAMES GEORGE '85, El Paso, TX 
D.B. POLK '87, Belton, TX 
GLEN SECRIST '86, Boise, ID 
WAYNE WEAVER '87, Laramie, WY 
CLAIR WHITLOCK '85, Kuna, ID 

Board Representative: Tom Bedell 

PUBLICATIONS 

JOHN MITCHELL,(Chrm.) Rocky Mtn. Forest & Range Exp., 240W. 
Prospect St, Ft. Collins, CO 80526, Office: 303/221-4390, Ext. 414; 
Home: 303/484-4442 
MARSHALL HAFERKAMP '86, Burns, Or 
ROD HEITSCHMIDT '87, Vernon, TX 
PETE JACOBY '86, Vernon, TX 
TOM JOHNSEN '85, Tucson, AZ 
FRANK OLSEN '87, Salt Lake City, UT 
REX PIEPER '86, Las Cruces, NM 
W.D. PITMAN '85, Ona, FL 
JIM STUBBENDIECK '85, Lincoln, NE 
JOE TRLICA '87, Fort Collins, CO 

Board Representative: Pat Currie 
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RESEARCH AFFAIRS 

R.M. "BOB" WILLIAMSON, (Chrm.) 4118 Mtn. Echo Lane Fairfax, 
VA 22033, Office: 703/235-8139, Home: 703/437-3072 
ARDELL BJUGSTAD '85, Rapid City, SD 
JEANNE EDWARDS '87, Weston, MA 
CHUCK JARECKI '87, PoIson, MT 
BILL LAYCOCK '85, Ft. Collins, CO 
JAMES MANN '85, Billings, MT 
PAT REARDON '86, La Pryor, TX 
WILSON SCALING '87, Henrietta, TX 
GALE WOLTERS '86, Washington, D.C. 
BEN ZAMORA '86, Pullman, WA 

Board Representative: Dick Whetsell 

STUDENT AFFAIRS 

KRIS HAVSTAD, (Chrm.) Dept. of Animal & Range Sciences, Mon- 
tana State University, Bozeman, MT 59717 Office 406/994-5562 
KELLY ALLRED '87, Las Cruces, NM 
CHRIS CALL '85, College Station, TX 
ROBERT GILLEN '87, Stillwater, OK 
STEVE HATCH '85, College Station, TX 
JAKE LANDERS '86, San Angelo, TX 
SHERRI MAUTI '86, Keams Canyon, AZ 
JENNIFER PLUHAR '86, College Station, TX 
SAM SHORT '85, Lewistown, MT 
JAN S. WRIGHT '87, Baker, MT 

Board Representative: David Fischbach 

BOARDS 

JOURNAL OF RANGE MANAGEMENT 
Editor: PATRICIA G. SMITH, Society for Range Management, 2760 

W. 5th Ave., Denver, CO 80204, Office: 303/571-0174 
Associate Editors: 

TOM BARTLETT, Fort Collins, CO 
GARY FRASIER Tucson, AZ. 
FRED GIFFORD, Logan, UT 
W.K. LAUENROTH, Fort Collins, CO 
LYMAN MCDONALD, Laramie, WY 
ROBERT MURRAY, Dubois, ID 
KIETH SEVERSON, Tempe, AZ 
DARREL UECKERT, San Angelo, TX 
BRUCE WELCH, Provo, UT 
LARRY M. WHITE, Woodward, OK 
KARL WOOD, Las Cruces, NM 
JAMES YOUNG, Reno, NV 

Book Review Editor: Richard Francis, Albuquerque, NM 
Board Representative: Don Dwyer 

RANGELANDS 

Editor: GARY FRASIER, 780 West Cool Drive, Tucson, AZ 85704, 
Office: 602/629-5026 Home: 602/297-3809 

Term expires 1984: 
BARBARA LEMONT, Gainesville, FL 
LARRY MILLER, Prairie City, OR 
DENNIS PHILLIPPI, Bozeman, MT 
ENRIQUE J. SANCHEZ, Chihuahua, Chihuahua, Mexico 

Term expires 1985: 
JERRY R. COX, Tucson, AZ 
DANIEL G. FREED, Salt Lake City, Utah 
LAWRENCE G. KLINE, Denver, CO 
WILLIAM E. SAUBLE, Maxwell, NM 

Term expires 1986: 
MURRAY L. ANDERSON, Edmonton, Alberta, Canada 
WAYNE T. HAMILTON, College Station, Texas 
JAMES L. KRAMER, Bismarck, North Dakota 
MARILYN J. SAMUEL, Cheyenne, Wyoming 

Board Representative: Pat Currie 

PANELS 
RANGE CONSULTANTS CERTIFICATION 

PAUL T. TUELLER, (Chrm.) Dept. of Range Wildlife and Forestry, 
University of Nevada Reno, Lovo Valley Road, Reno, Nevada 
89512, Office: 702/784-4053, Home: 702/322-4847 
GLEN R. ADAMS '87, Bend, OR 
JACK ARTZ '85, Reno, NV 
TOM BEDELL '85, Corvallis, OR 
JOHN MCLAIN '86, Carson City, NV 
BOBBY RAGSDALE '87, College Station, TX 
LEW YARLETT '87, Gainesville, FL 

Board Representative: Don Dwyer 

SRM COMMITTEE ON ACCREDITATION 

S. CLARK MARTIN, (Chrm.) 4402 East 6th St., Tucson, Arizona 
85711, Office: 602/621-3194, Home 602/795-1461 
JAMES JIM" BARTOLOME '86, Berkeley, CA 
DON PENDLETON '87, Washington DC 

Board Representative: Don Dwyer 

LIAISON ACTIVITIES 
RANGE SCIENCE EDUCATION COUNCIL 

JERRY DODD, (Chrm.) Department of Range Management, College 
of Agriculture, University of Wyoming, PC Box 3354, Laramie, 
Wyoming 82071, Office: 307/766-3666 

VEGETATIVE REHABILITATION & EQUIPMENT 
WORKSHOP (VREW) 
RAY HALL, (Chrm.) Range Management Staff, US Forest Service, 

Box 2417, Washington, D.C. 20013, Office: 703/235-8139 

SECTION INFORMATION 
ARIZONA SECTION 
President: Don Bolander, 1780 Deer Trail, Prescott, AZ 86301, 

Office: 602/445-1 762, Home: 602/778-2242 
President-Elect: Jim Riggs, Dos Cabezas Route, Box 6303, Willcox, 

AZ 85643 
Vice President: John Brock, Division of Agriculture, Arizona State 

University, Tempe, AZ 85287 
Past President: Bill Thompson, 17 Oak Knolls, Prescott, AZ 86301 
Secretary/Treasurer: Doug MacPhee, Prescott N.F., Star Rt. 1, Box 

1100, Camp Verde, AZ 86322 
Membership Committee Chrm: Tom Bonomo, Rt. 4, Box 119, Cot- 

tonwood, AZ 86326 
Newsletter Editor: Gary Frasier, 780 West Cool Drive, Tucson, Ariz- 

ona 85704 
Summer Meeting August 17-18, Prescott, AZ 
Winter Meeting January 18-19, 1985, Tucson, AZ 

CALIFORNIA SECTION 
President: K.O. (Ken) Fulgham, Dept. Range Manage. Humbolt State 

University, Arcata, CA 95521, Office: 707/826-4147, Home: 707/822- 
5600 

President-Elect: Marvin Dodge, 663 Diego Place, Davis, CA 95616 
Past President: Neil K. McDougald, 46089 Rd. 208, Friant, CA 93626 

Secretary/Treasurer: Michael C. Stroud, P.O. Box 5005. S. San 
Francisco, CA 94083 

Membership Committee Chairman: Don Rees, 610 10th St., Suite B, 
Paso Robles, CA 93446 

Newsletter Editor: Gary Markegard, 5630 South Broadway, Eureka, 
CA 95501 

Spring Tour May 4&5, Blodgett Forest Station, Georgetown, CA 
Fall Annual Meeting Nov. 1-3, Visalia Convention Center, (Holiday 

Inn), Visalia, CA 
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COLORADO SECTION 

President: Don Smith, 6865 Oakway, Arvada, CO 80004, Office: 
303/297-1192, Home: 303/424-7415 

President-Elect: Wendell Hassell, 7866 Marshall St., Arvada, CO 
80003 

Past President: Harvey Sprock, 4304 W. 9th St. Rd., Greeley, CO 
80631 

Secretary/Treasurer: Debrah Sherman, 425 22nd St., Golden, 
CO 80401 

Membership Committee Chrm.: Dave Kathman, 6158 W. Elmhurst 
Ave., Littleton, CO 80123 

Newsletter Editor: John Mitchell, Rocky Mtn. Forest & Range Exp. 
Station, 240 W. Prospect St., Fort Collins, CO 80526 

Summer Meeting August 3-4, Ft. Collins, CO 

FLORIDA SECTION 

President: Dixie M. Hollins, P.O. Box 277, Crystal River, Florida 
32629, Office: 904/795-2935 Home: 904/795-3577 

President-Elect: R.S. Kalmbacher, Agri, Res. Center, Ona, F1a33873 
Past President, F. Bayard Toussaint, P.O. Box 1595, PuntaGorda, FL 

33950 
Secretary/Treasurer: Lewis L. Yarlett, 808 NW 39th Dr., Gainesville, 

FL 32605 
Membership Committee Chairman: George Tanner, 118 Newm- 

Ziegler Hall, University of Florida, Gainesville, Fla. 32611 
Newsletter Editor: Lewis L. Yarlett, Gainesville, FL 

IDAHO SECTION 

President: Glenn E. Shewmaker, Route 2, Kimberly, Idaho 83341, 
Phone: 208/423-4600 

President-Elect: J. Ross Wight, 11864 Reutzel, Boise, ID 83709 
Past President: Bert F. Webster, 859 Sparks, Twin Falls, ID 83301 
Secretary/Treasurer: Brian Miller, Route 1, Filer, ID 83328 
Membership Committee Chairman: Buddy Arvizo, 5111 South 

Black Cat Rd., Meridian, ID 83642 
Newsletter Editor: Ken Sanders, 1337 Holly Drive, Twin Falls, ID 

83301 

INTERNATIONAL MOUNTAIN SECTION 

President: Eugene J. Handl, 363 Coulee Drive, Bozeman, Montana 
59715, Office: 406/587-5271 ext 4229, Home: 406/587-5642 

First Vice President: Al Switzer, Dow Chemical Canada, Inc., 2412 
-10025 Jasper Avenue, Edmonton, Alberta, Canada T5J 156 

Second Vice President: LI. Hagener, 700 Kentucky#7, Dillon, Mon- 
tana 59725 

Secretary-Treasurer: H. Wayne Phillips, P.O. Box 871, Great Falls, 
Montana 59403 

Membership Committee Chairmen: (Montana) Lois Olsen, 1424 
Peosta, Helena, Montana 59601, (Alberta) Larry Welsh, Alberta 
Dept. of Agriculture, Bag Service, Airdrie, Alberta, Canada TOM, 
OBO 

Newsletter Editor: Sherman Ewing, Rural Route 4285, Great Falls, 
Montana 59401 

Summer Meeting July 26-28, Peace River country of Alberta, Canada 
Winter Meeting November 3, Great Falls, Montana 

KANSAS-OKLAHOMA SECTION 

President:Frank Thetford, Jr., 2119 N. Dobi, Stillwater, OK 74075 
First Vice President: Paul "Ole" Ohlenbusch, Kansas State Univer- 

sity, Agronomy Dept., Manhattan, KS 66506 
Second Vice President: Tom Neumeyer, P.O. Box 125, Lawton, OK 

73502 
Past President: H. Lynn Gibson, 428 Mercury, Salina, KS 67401 
Secretary/Treasurer: Gene Fults, 508 N. Louis Tittle, Mangum, OK 

73554 

Membership Committee Chrm: Paul "Ole" Ohlenbusch 

Newsletter Editor: Paul Ole" Ohlenbusch 
Winter Meeting January 18-19, 1985, Woodward, OK 

MEXICO SECTION 

President: Oscar Luis Prado Escobar, Bocanegra No.2101 Col. San 
Felipe, Chihuhua, Chihuahua, Mexico, Office: 91 (141) - 2-56-55, 
Home: 91(141) - 3-02-35 
Past President: Manuel Casas Perez, Amarcura No. 61, Col. Lomas 

Herradura 53920, Mexico, D.F. 

Secretary/Treasurer: Francisco Gomez Rodriguez, APDO. Postal 
1754, Hermosillo, Son. 83000 Mexico 

Membership Committee Chairman: Eduardo Ruiz Reza, Ave. Div- 
ision Del Norte No. 2504, Chihuahua, Chihuahua, MEXICO 

Newsletter Editor: Raul Escobar Tolentino, APDO Postal 682, Chi- 
huahua, Chihuahua, Mexico 31000 

NATIONAL CAPITAL SECTION 

President: Samuel M. Miller, 2629 B S. Walter Reed Dr., Arlington, VA 
22206, Office: 202/343-4088, Home: 703/931- 4714 

President-Elect: Thomas Shiflet, 8105 Smithfield Ave., Spring- 
field, VA 22152 

Past President: A.J. Dye, 6207 Wayles, Springfield, VA 22150 
Secretary/Treasurer: Charles B. Rumburg, 8809 Cromwell Drive, 

Springfield, VA 22151 

NEBRASKA SECTION 

President: Patrick E. Reece, University of Nebraska, Panhandle Sta- 
tion, 4502 Ave. I, Scottsbluff, NE 69361. Office: 308/632-1242, 
Home: 308/436-5910 

President-Elect: Nadine L. Bishop, 801 East E, McCook NE 69001 
Past President: Mick Helberg, P.O. Box 428, Hamlet, NE 69031 
Secretary/Treasurer: Lowell E. Moser, 352 Keim Hall, University of 

Nebraska, Lincoln, NE 68583 
Membership Committee Chairman: Steven S. WaIler, 347 Keim Hall, 

University of Nebraska, Lincoln, NE 68583 
Newsletter Editor: Roger D. Wittie, Courthouse, P.O. Box 129, 

Mullen, NE 69152 

NEVADA SECTION 
President: Jim Linebaugh, 4290 Gander Ln, Carson City, NV 89701, 

Office: 702/784-5877, Home: 702/849-0342 
President-Elect: Walter Hanks, 673 9th St.' Elko, NV 89801 
Past President: Lester McKenzie, Box 2068, Elko, NV 89801 
Secretary: Sherm Swanson, UNR-Renewable Resources, 1000 Val- 

ley Rd., Reno, NV 89512 
Treasurer: Mike Kilpatrick, 1160 Plymouth Way, Sparks, NV 89431 
Membership Committee Chairman: Charlie Fisher, 3659 Greenacre 

Dr., Carson City, NV 89701 
Newsletter Editors: Mack Barrington and Waive Stager, do Saval 

Project, Box 443, Elko, NV 89801 
Summer Meeting May 31-June 2, Tonopah Area, Nevada 

NEW MEXICO 

President: John Baldwin, Box 1879, Silver City, New Mexico 88062. 
Office: 505/388-1986, Home: 505/538-9713 

Presiden-Elect: Ray Margo, Jr., 4108 Camino de Ia Sierra NE, Albu- 
querque, NM 87111 

Past President: Reldon Beck, 6124 S. Hwy. 28; Las Cruces, NM 88005 
Secretary/Treasurer & Corporation Secretary: Mark Ste- 

phens, 1716 Indiana NE, Albuquerque, NM 87110 
Membership Committee Chrm.: Frank B. Leonard, P0. Box 52, May- 

hill, NM 88339 
Newsletter: Jerry L. Holechek, P.O. Box 3-1 NMSU, Las Cruces, NM 

88001 
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NORTH CENTRAL 

President: Richard Baird, 7164 Glenross Rd., Woodbury, MN 55101, 
Office: 612/725-7670, Home: 612/739-5075 

President-Elect: Phillip Buckley, Rt. 2, Crookston, MN 56716 
Secretary: John Gunderson, P.O. Box 658, Litchfield, MN 55355 
Treasurer: Charles Taylor, 435 S. Spring St., Evansville, IN 47714 
Membership Committee Chrm.: James Truax, 3717 Vesa Cruz Ave., 

Minneapolis, MN 55422 
Newsletter Editor: Richard Ross, 1722 Morningside Ave., Duluth, NN 

55803 

NORTHERN GREAT PLAINS SECTION 
President: Ray Salmon, Box 70, Teulon Manitoba, Canada ROC 380 

Office: 204/886-2696, Home: 204/467-2602 
President-Elect: Duane Whitmer, Bureau of Land Management, P.O. 

Box 30157, Billings, Montana 59101 
Past President: Larry M. White, Southern Plains Range Research 

Station, 2000 18th St., Woodward, OK 73801 
Secretary/Treasurer: Richard S. White, Livestock and Range Research 

Station, Rt. 1, Box 2021, Miles City, MT 59301 
Membership Committee Chrm.: Raymond S. Goroski, 517 North 

Lake, Miles City, MT 59301 
Newsletter Editor: William T. Barker, Botany Dept. NDSU, Fargo, ND 

58105 
Summer Meeting June 24-26, Elkhorn Ranch, Riding Mt. NatI. Part, 

Brandon, Manitoba, Canada 

PACIFIC NORTHWEST SECTION 

President: Marvin R. Kaschke, 617 South I Street, Lakeview, Oregon 
97630, Office: 503/947-3315, Home: 503/947-4481 

First Vice President: William C. Krueger, Dept. Rangeland Resour- 
ces, Oregon State University, Corvallis, Oregon 97731 

Second Vice President: Lawrence P. Lilley, Soil Conservation Ser- 
vice, 226 Hickory Avenue, NW, Albany, Oregon 97321 

Past President: Tom Brannon, 8744 Colockum Rd., Malaga, Washing- 
ton 98828 

Secretary: Malcolm (Bud) Shrode, % Bureau of Land Management, 
74 South Alvord Street, Burns, Oregon 97220 

Treasurer: Bill Andersen, % Bureau of Land Management, Burns, 
Oregon 97220 

Membership Committee Chrm.: Reed Sanderson, Rt. 2, Box 231 5, La 
Grande, Oregon 97850 

Newsletter Editor: Mike Pitt, Suite 248, 2357 Main Mall, Plant 
Science, University of B.C., Vancouver, B.C. V6T 2A2 

Summer Meeting July 15-19, Wenatchee, WA in conjunction with 
International Tour. 

Winter Meeting November 18-20, Cranbrook, BC 

SOUTH DAKOTA SECTION 

President: Clyde Jesfield, Box 68, Prairie City, S.D., 57649, Phone: 
605/564-2059 

President-Elect: Chuck Jordan, Box 1530, Rapid City, S.D. 57709 
Past President: Maurice Davis, Oahe Acres, Part A, Pierre, SD 57501 
Secretary/Treasurer: John Deppe, P.O. Box 126, Faith, SD 57626 
Membership Committee Chrm.: Kim Halverson, Box 268, Mission, 

SD 57555 
Newsletter Editor: Jim Ridler, 405 E. Commercial, Gettysburg, SD 

57442 
Summer Meeting June 20, Wall, SD 
Winter Meeting October 4-5, Winner, SD 

SOUTHERN SECTION 

President: Evert Byington, Rt 3, Winrock International, Morrilton, AR 
72110, Phone: 501/727-5435 

President-elect: Ron Thill, 2500 Shreveport Highway, Pineville, LA 
71360 

Past President: Sam D. Halverson, 2733 Eagle Ridge Rd., Marrietta, 
GA 30062 

Secretary/Treasurer: Dee Vanderburg, 904 Twin Oak, Jones- 
boro, AR 74201 

Membership Committee Chrm.: Ron Thill, Pineville, LA 
Newsletter Editor: Rick Abruzzese, Winrock International, Rt. 3, 

Morrilton, AR 72110 
Summer Meeting April 5, 1984; Field Day, April 6, Baton Rouge, LA, 

in conjunction with LSU Agri-Forestry Symposium 

TEXAS SECTION 
President: Russ Pettit, 6305 Raleigh Ave., Lubbock, TX 79414, Office: 

806/742-1983, Home: 806/799-5417 
President-Elect: Pat Reardon, Chaparrosa Ranch, La Pryor, Texas 

78872 
Past President: Tommy G. Welch, 1516 Foxfire, College Station, TX 

77840 
Secretary/Treasurer: Allan McGinty, Box 1298, Fort Stockton, TX 

79735 

Membership Committee Chairman: Barron Rector, 1705 Welsh, Col- 
lege Station, TX 77840 

Newsletter Editor: Mark Moseley, 3315 Cumberland, San Angelo, TX 
76904 

Summer Board Meeting, June 22, Texas Tech Center, Junction, 
Texas 

Annual Meeting November 29-December 1, Corpus Christi, TX 

UTAH SECTION 
President: Kendall Johnson, Range Science Dept. UMC-52, Utah 

State University, Logan, UT 84322, Phone: 801/750-2472 
President-Elect: Gary 0. Laing, Vernal Ranger District, USDA Forest 

Service, Vernal, UT 84078 
Past President: Carl J. Thurgood, 435 E. 300 N., Richfield, UT 84701 
Secretary/Treasurer: Paul F. McCawley, Range Science Dept, UMC- 

52, Utah State University, Logan, UT 84322 
Membership Committee Chrm.: Neil Frischknecht, 1345 Cherry 

Lane, Provo, UT 84604 
Newsletter Editor: Durant McArthur, 735 N. 500 E., Provo, UT 84604 
Summer Tour June 21-22, Eureka, UT 
Winter Meeting November 1-2, Park City, UT 

WYOMING SECTION 
President: Donald G. Viktorin, P.O. Box 1234, Worland, WY 82401, 

Office: 307/374-4219, Home: 307/347-3713 
Past President: Joe Wichman, P.O. Box 1175, Worland, WY 82401 
Secretary/Treasurer: Glen C. Mitchell, 2106 Colonial Dr., Sheridan, 

WY 82801 
Membership Committee Chrm.: Ladd Frary, 1509 Mill St., Laramie, 

WY 82070 
Newsletter Editors: Dick Hart, 8408, Hildreth Road, Cheyenne, WY 

82009; Jeff Powell, Box 3354 Univ. Station, Laramie, WY 82071 
Summer Meeting July 13-14, Dubois, WY 
Winter Meeting November 16-17, Casper, WY 

SUMMER MEETING COMMITTEE 
E.L. "GUS" MCCUTCHEN (General Chrm.), 1122 Linwood, Wenat- 

chee, Washington, 98801, Office: 509/662-4247 
GLENN SACHET (Chrm. Registration and Finance), El lensburg, WA 
TOM BRANNON (MeetingandLocalArrangements Chrm.), Malaga, 

WA 
CHUCK PERRY (Publicity Chrm.), Moses Lake, WA 
BOB LEONARD (Field Trip Chrm.), Soap Lake, WA 
Summer Meeting July 15-20, Thunderbird Motor Inn, 1225 N. 

Wenatchee Ave., Wenatchee, WA (Motel Phone: 509/663-0711) 



First, Last, and Only!! 
CALL FOR PAPERS — 1985 SRM Convention 
Salt Lake City, Utah • 11-15 February, 1985 

DEADLINE: 1 June, 1984 

Submit one copy of this form for each proposed presentation. 

Proposed title: 

Author(s): 

Brief summary of content: 

Type of presentation? 0 Poster 0 Traditional (We prefer and encourage Poster presentations!!) 

Author who will handle correspondence: 

Name 

Mailing address 

Telephone — 

Mail your completed proposal forms to: R.D. Lloyd 
Forest Service Research 

507 25th Street 

Ogden, UT 84401 

Remember! Deadline for titles is June 1, 1984! 

Once your proposal is accepted, we will send to you forms and instructions for preparation of your abstract. DEADLINE FOR 

ABSTRACTS IS AUGUST 1, 1984. 

P.S. Presenting author is expected to be a paid-up member of SRM. Others may present papers/posters but will be charged an 

extra, nonmember, registration fee. 
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