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

every facet of your ranching operation. This calls for specialized knowledge in a number of areas. 
The primary objective of the Society for Range Management is to provide that kind of specialized information 

about range management in an accurate, concise, and timely manner, and to distribute it to the range industry. 
Society for Range Management members are entitled to: 

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

Quarterly Newsletter—information about local happenings in your Section. 

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

meetings in your area. 

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

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

Society for Range Management today! Check with your tax advisor; you will find your membership expenses are 
business related and tax deductible. 
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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 Federai income tax, as a 
scientific and educational organization, under the provisions of Section 501(c) (3) 
of the internal Revenue Code, and aiso 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 rangeiands. 
Please contact the Executive Secretary for details. 

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

signed and ref iects the individual views of the authors and is not necessarily an 
official position of the Society. Manuscripts from any source—nonmembers as 
well as members—are welcome and will be given every consideration by the 
editors. Rangelands is the nontechnical counterpart of the Journal of Range 
Management; therefore, manuscripts and news items submitted for publication in 
Rangelandsshould be ofa nontechnical nature and germanetothe 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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Brad Wilcox 

IT WAS MY FIRST MORNING IN THEANDES. Theairwas 
cold and crisp and the sky was clear blue. The grassland 
stretched uninterrupted to the horizon. Never had I seen a 
harder frost. Looking back it must have been a beautiful 
morning, but at the time I was not fully appreciative of 
nature's splendor. 

I felt alone, the only gringo in an Andean village. My head 
was aching and my stomach was churning from a common 
affliction of new arrivals to the high elevation, altitude sick- 
ness. Questions were going through my head. Why had I left 
Lubbock, where I was quite comfortable? Would I ever get 
used to the altitude? Can a person really subsist on potatoes, 

rice, and a little mutton? And was there no escape from the 
cold? (Indoor heating was a luxury.) Could I live up here for a 
whole year? 

Happily, I did last a year in the "puna," the Peruvian term 
for the high elevation grassland, and I learned to love the 
land and the warm, generous people who made my stay so 
memorable. And yes, even the food began to taste better. 

I WAS IN PERU TO INVENTORY THE VEGETATION and 
soils in one area of the Central Andres. As little of this tvoe of 

information was previously available, this was a necessary 
first step for further range research in the puna, primarily 
grazing studies, by Texas Tech University cooperating with 
Peruvian institutions. Most of our work was in the area sur- 
rounding Corpacancha, a village about 42 km ENE of La 
Oroya, Peru. The objective of this paper is to acquaint the 
readers with this unique and important rangeland. 

The puna is a high elevation (13,530-16,500 ft) mountain- 
ous grassland in the central Andes of Peru. The climate is 
harsh and unrelenting. Although vegetatively it appears 
quite similar to some temperate grasslands, such as the 
intermountain bunchgrass in the northern Rocky Mountain 
states, climatically conditions are quite different. All of the 
precipitation is concentrated in a single season, lasting from 
November to April. Generally the rains are greatest in Janu- 
ary and February. Precipitation varies from 20 inches to 35 
inches, but droughts are quite common. Snow makes up a 
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The Puna High Elevation Grassland 
of the Andes 

The puna is a productive grassland under proper management. 

Corpacancha, the village where the author lived while conducting 
research, is typical of villages in the high elevation Andes. 

The author is with the Department of Animal and Range Sciences, New 
Mexico State University, Las Cruces. He was formerly with Texas Tech Uni- 
versity, Lubbock. 

Research in Peru conducted by Texas Tech University is carried Out as part of a US-Agency for International Development, Title XII, Small Ruminant 
collaborative Research Support Program, under Grant DSAN-Xll-G-0049. 



100 Ran gelands 6(3), June 1984 

small percentage of the total precipitation below the per- 
manent snowline (17,000 ft) and melts shortly after it falls. 

The Andean highlands experience a diurnal temperature 
regime rather than a seasonal one. There are relatively small 
changes in average daily temperatures, but large differences 
in daily highs and lows. Daily temperatues can vary as much 
as 600 F. Average seasonal temperatures range from 44°F in 
summer to about 37°F in winter. There is less diurnal varia- 
tion in the summer wet season because of the insulating 
effect of the cloud cover. Perhaps most ecologically sign ifi- 
cant is the frequent occurrence of frosts. Freezing tempera- 
tures can occur any night of the year. Rarely do temperatures 
drop below freezing in the day. At 13,200 ft. frost occurs more 
than 300 days a year; and at about 15,500 ft, frosts occur 
nightly. These frequent frosts effectively eliminate a pro- 
longed growing season. 

THE DOMINANT CHARACTERISTICS of high Andean 
soils are their dark upper horizons and acidic nature. Many 
soils are so "peaty," or high in organic matter, that they serve 
as the principal source of cooking and heating fuel for the 
mountain people. The cut and dried sod is known as 
"champa." Ironically, in spite of the high amounts of organic 
matter in the soil, most soils are low in available nitrogen. 
This is because the cold temperatures inhibit decomposi- 
tion. Available phosphorus also is low. Most of the soils we 
observed in the puna are quite deep (>30 in.) and moderately 
well developed. 

THE VEGETATION OF THE PUNA HAS EVOLVED for 
thousands of years under the influence of man and his 
domestic animals. Todaythe puna is an open grassland, with 
abundant low-growing forbs. Trees and shrubs are rare. It 
has been reported that groves of small evergreen trees or 
shrubs in the Polylepis genus commonly dotted the puna, 
but because of the demand for cooking and heating fuel, 
only relict groves remain. 

Much of the puna is very heavily grazed, but it is resilient. 
In overgrazed areas low successional grass and forb species, 
even though closely cropped, grow very dense. Thus, the 
valuable soil resource is protected, and potential for range 
improvement remains high. 

Besides frequent frosts and overgrazing, plants in the 
puna endure a prolonged dry season, frequent droughts, low 
humidity, high solar radiation, and great fluctuations in daily 
temperatures. The puna plants have adapted to these condi- 
tions in various ways. Most grasses have rolled leaves to 
reduce transpiration. Forbs typically have felty or light 
pubescent leaves which aid in water efficiency and protect 
the plant from the intense solar radiation. Many plants also 
have thick cuticle layers. Water-storing succulents such as 
Opuntia floccosa are common. Cushion plants such as Pyc- 
nophyllum molle form a tightly packed mound composed of 
thousands of reduced leaves. These plants absorb water like 
a sponge. Root systems typically are well developed. Often 
the below-ground biomass is many times greater than the 
above-ground biomass. The high root/shoot ratio of the 

Communal lands in the puna are commonly over grazed. Midgrasses have been replaced by decumbent grasses and forbs. 
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puna vegetation probably aids in water relations and mineral 
nutrition. Also, roots store sufficient carbohydrates to allow 
plants to survive the prolonged dry season. 

In the Corpacancha area and in the puna in general, cool- 
season grasses dominate the vegetation. Common genera 
were Festuca, Poa, Stipa, Ca/ama grostis, Muhlenbergia, 
Bromus, and Agrostis. Forbs become much more abundant 
as slopes become greater than 30% and above elevations of 
15,000 ft. Under proper management the puna is extremely 
productive, although nutritional problems do exist. Our 
investigations revealed that green biomass alone approaches 
1,700 lb/acre during the rainy season on moderately grazed 
pastures. 

Basically two systems of range management exist in the 

puna. One is communal, where lands are controlled by a 

community and every member grazes livestock (typically 
sheep and llamas). These lands commonly are overgrazed. 
The other system is the cooperative. In the late 60's and early 
70's an agrarian reform was initiated, and expropriated land 

from the large land holders was turned over to the workers. 
Ultimately the cooperatives are controlled by a council com- 
posed of workers, but on a day-to-day basis they are run by 
agronomists and animal scientists. Rangeland on these 

cooperatives usually is better managed than communal 
lands. The cooperatives produce mostly sheep; however, 
cattle and alpaca are also raised. 

The puna has been inhabited by man for many centuries. 
Many native inhabitants still earn their livelihood in much the 
same fashion as their ancestors did. These mountain grass- 
lands are the backbone of Peru, as a large segment of her 
population depends on the puna. No longer can these grass- 
lands, as they are currently managed, support all who are 
born there. Overgrazing is epidemic, especially on the com- 
munal lands. The range management profession in Peru is in 
its infant stages and is faced with paramount challenges. The 
situation however is far from hopeless. Peruvian range 
scientists recently have initiated range management pro- 
grams in the universities and are conducting much-needed 
research. The puna is becoming recognized as a valuable 
natural resource which must be properly managed. With 
sound management, the puna can be a tremendously pro- 
ductive rangeland capable of supporting more of Peru's 

growing population. Management practices, however, must 
be such that they are compatible with the social structure, 
and can be implemented with low levels of technology. 
Development of such practices will require imagination and 

cooperation with other disciplines, such as rural sociology 
and anthropology. 

The versatile llama is produced for its meat and wool, but is also 
valued as a pack animal capable of Supporting 80-lb. cargos. 

The alpaca, world renowned for its wool, is keenly adapted to 
harsh conditions of the puna. 
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Telling It Like It Is 
Bill Maltsberger 

In 1970, with the guIdance of Al Brothers, I changed the 
primary thrust of my ranching operation from cattle to one 
giving equal consideration to wildlife and cattle. Al shamed 
me into it. 

Experience gained in dealing with large multiple-sire 
breeding herds of cattle was applied to our wildlife manage- 
ment efforts. Progress was rapid to a point; then it became 
obvious that nutrition was our most limiting factor left to 
control. 

The old adage that feeding is 80% of breeding stands 
equally true for wildlife and livestock. We see known white- 
tail bucksfluctuate 2 inches in outsidespread and a half inch 
in antler circumference from a good year to a bad and make 
full recovery following the next good antler growth period. 

Fawn survival can fluctuate from 7 to 70% in dry years, 
depending upon available food. Annual forb production is a 
major indicator of next year's antler quality and may deter- 
mine how many mature deer will be available for harvest 5 
years from now. 

By 1978 it had become increasingly clear that we had to 
make changes in our ranch operation. Higher feed bills, a 
shortage of good cowhands, slower progress in our wildlife 
and livestock breeding programs, and worsening range con- 
ditions were staring us in the face. 

At this time, in the summer of 1978, Kenneth Sparks, our 
area range conservationist with the Soil Conservation Ser- 
vice, came by to see me. We had a nice discussion about 
range and related subjects and within a week after this visit 
he mailed me most of the information, available at that time, 
on short duration grazing. 

As Al Brothers influenced our wildlife management pro- 
gram, Kenneth Sparks changed our ranch operation. Pri- 
mary concern is now range management with equal consid- 
eration being given wildlife and livestock. 

We try to weigh management decisions for impact on 
every phase of our ranch operation. For example, I rate 
shelled corn as a prime source of supplemental energy. Not 

The authors family has been ranching and hunting in South Texas since the 
1850's. He presently owns and operates a 12,000-acre ranch near Cotulla 
which was the subject of an article by Elmer Kelton, page 258, Rangelands, 
December 1982. 

This article by Maltsberger (1983) is based on a talk he gave at a joint 
meeting of the Range and Wildlife Societies on January 22, 1983. Al Brothers is manager of the H.B. Zachry Co. Ranches on the Rio Grande 
Plains in Southwest Texas. His responsibilities entail all aspects of ranch 
management, but special emphasis was, and is, placed on the management of 
the deer herds on the ranches under his responsibilities. There have been very 
few, If any deer herds managed as intensely or with greater success than those 
on the Zachry ranches. There is an excellent article by Al Brothers, One 
Winning Combination, page 20, Rangelands, February 1979.—D. Freeman 

only is it excellent feed for cattle and horses, but they scatter 
the grain all over our pastures in their droppings, making it 
available to birds, insects, and other animal life. The more 
consumers our range can sustain, the faster our nutrient 
cycle will move. 

Within a year after Initiating short duration grazing, it 
became evident that our rangeland evolved with the influ- 
ence of cloven hoofed animals. Hoof action loosens the 
ground and is nature's way of preparing a seed bed. As cover 
increases so does water infiltration. 

Annual forb production increased from 3 to 5 times in the 
rotated pastures compared to those lightly stocked on a 

Bill Malts berger observing a pasture on his ranch that has been in 
cell rotation for over 3 years. 
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year-around basis. Where we can grow weeds, grass will 
follow. 

Today, we have flexibility and the opportunity to manage. 
In the past I just went for the ride and hoped it rained. 

Improvement is not just evident in our pasture conditions. 
Other animals benefit. The first half of January, 1983, 39 
bobcats, 88 coyotes and 41 raccoons trapped on the ranch 
were rated by hide buyers as the best seen in South Texas; a 

premium price was paid for the catch. Fur was better, size 
was larger, and the physical condition of the fur bearers was 
rated superior. 

Last fall I watched my son and two daughters, aged 14, 11, 
and 6, move 199 grown cows over a mile from one cell to 
another with no trouble at all. Three years ago I couldn't have 
moved cattle through the same area with 7 good cowboys. 

There are two main reasons why my children were able to 
move the cattle so easily. First, lanes connect all 9 central 
cells on the ranch and no pasture is larger than 400 acres. 
Prior to 1979 they consisted basically of 4 pastures, 1,500 to 
2,900 acres in size along with some small pastures or traps. 
And second, the cattle are easier to handle now because of 
the frequent rotations—they have become accustomed to 
the moving and like it. 

The joint meeting of the Range and Wildlife Societies 
recently held in Austin is a step in the right direction. Next, 
we need to expand it to include the botanist, the entomolo- 
gist, and the soil scientist. 

Changing times and social patterns greatly influence land 
use management and priorities. The ability to grasp a wea- 

pon in hand, rear up on two hind legs, objectively view the 
surroundings and follow through after subjectively reaching 
a decision enables ranchers to control the land, habitat, and 
wildlife entrusted to them by the Creator. 

Ranchers' interest in production of trophy whitetail deer is 
commendable. Before embarking on a new project of this 
magnitude, one must set his or her sights, goals, and objec- 

A lack of understanding caused the misuse of our range- 
lands and wildlife in the past. What we think we see is not 
what we are looking at. I have found that the best wildlife 
habitat is also my best cattle country. 

Mesquite and other woody legumes are among our most 
valued plants. Future grass production in my pastures may 
depend upon how much good mesquite timber I can grow, 
not on how much I can kill. 

For those of you In the many fIelds of research and educa- 
tion, I should like for you to consider me as a resource 

manager, the end consumer of your product. Share with me 

your findings and we will all gain by their application. 
Al Brothers, not too gently, served me the ball 12 years 

ago. He started a long time before that, but I am a slow 
learner. It took me about 8 years to get going and lob the ball 
back over the net. Kenneth Sparks drove it back down my 
throat. Today, I am putting the ball on your side of the fence 
and asking you to join the game. [Bill was speaking to those 
in attendance at the joint meeting.] 

I heard of a man once who built a new home out of lumber 
he had cut from 19 varieties of native trees. He did all the 
work using a primative saw mill. 

When a young friend, marveling at the care and effort used 
in construction, remarked the house would be around longer 
than its builder, the man replied, "Hell, Tommy, I want itto be 
here when I come back." I feel the same way about our 
rangelands and wildlife. 

With the grace of God, may we continue to make that with 
which we are entrusted, better. 

tives and rank the priorities. One should be aware of any 
tradeoffs. 

Published in Texas Tech's "Research Highlights—1981," 
Volume 12, page 67, is the "Life Table Analysis of the Welder 
Wildlife Refuge Deer Herd." 

These tables reflect studies of a dense, stable, unhunted 
population of whitetail deer on the Rob and Bessie Welder 
Wildlife Refuge near Sinton, Texas. I have seen no other 
tables of their kind and feel these can be used for base line 
projections until better data are available. 

My calculations using the Welder tables project a hypo- 
thetical herd of 282 deer. This herd would be made up of 186 
does (132 adults does and 54 doe yearlings), and 96 bucks 

Management of Whitetail Deer in South 
Texas 

W.A. Maltsberger 

Editor's Note: The author is a recognized successful cattle and deer rancher of 
South Texas. This article is based on a talk he gave at the Texas and South- 
western Cattle Raisers Association's Trophy Whitetail Deer Symposium at 
Austin, Texas on March 22, 1983. For additional information, see the preced- 
ing article. 
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with roughly a 1:2 buck doe ratio. 
Fetus estimates run 1.78 per adult doe with only 30% of the 

buck fawns born surviving until they are 1 year old. This herd 
would contain only 14 or 15 bucks in an age group ranging 
from 5to 8 years old. Most likely one-fourth of them would be 
culls, one-half would be average mature bucks, and one- 
fourth might be trophy class. If these older bucks are killed, 
then you'll have to look to the four-year old class for next 
year's harvest. 

Considering the 34% annual buck loss per age class after- 
ing passing 1 year of age, in an unhunted population, about 6 
of the 121 buck fawns born can be expected to become 
harvestable 5-year-old deer. 

Al lowing 20 acres of prime South Texas habitat per deer, a 
person would need 5,640 acres to run this herd and harvest 
an average of 6, 5-year-old bucks per year, after the best have 
been selected out. 

After managing deer herds Intensively for several years, 
we still harvest less than 1 good mature buck per 1,000 acres. 
Some of our best individuals are left for breeding stock. 

It is much easier to shoot a producing herd down than to 
ever bring one back. 

The compounded effect of 2 consecutive dry years that 
reduce conception and survival can be devastating. In the fall 
of 1980, the surviving La Salle County fawn crop was esti- 
mated to be 7% of the doe herd. 

In a normal year a 320-doe herd on 12,000 acres should be 
expected to produce 1.8 fetuses per doe and give birth to 
roughly 288 buck fawns of which 15 might survive until they 
are 5 years old. 

A single dry year that lowers conception to 1.24 fetuses per 
doe, followed by normal conditions could be expected to 
produce 10 bucks in the 5-year-old age class. 

Because of the complexity of weather related production 
and survival, I base harvest on the presence of specific deer, 
not on fawn crop, herd size, or total census. 

Using a 12.5% opportunity cost in calculating the net pres- 
ent value of my dollar and the data contained in the Welder 
Life Table Analysis, the deer I've been marketing at 5 years 
old could have been sold at 2 years of age for 22 cents on the 
5-year-old dollar and netted the same profit. 

A 3-year-old buck can be sold for 38 cents on the 5-year- 
old dollar. A 4-year old buck can be sold at 62 cents on the 
5-year-old dollar. 

Back to management, Building a high fence and saying, 
"I'm going to produce trophy whitetail deer," is not enough. 
One must know the odds, understand the risk, and weigh the 
rewards. 

If killing a big buck is your ambition, book a hunt on a 
ranch producing quality whitetail. You may shoot a buck of 
your choice for a lot less than the cost will be to produce a 
deer of equal quality on your own ranch. 

A good hunting lease will net more profit than most Trophy 
Deer programs. Obviously, some of us are not in quality 
white-tail production for the money. There are other rewards. 

Cost of managing a deer herd can run from a few dollars 
spent on ammunition to a small fortune. One level of man- 
agement will be no more effective than the other, unless one 
follows through with dedication and good judgement. 

The secret of trophy whitetail production is fawn man- 

agement. Without a high reproduction and survival rate one 
will never have a significant number of trophy bucks or make 
appreciable genetic progress. 

Manipulation of herd age structure will yield the fastest 
returns to management. Controlling buck drain off by fenc- 
ing, predator control and selective harvesting will insure that 
more bucks will survive to maturity. 

Habitat management is one of the most important aspects 
of whitetail deer production. Management goals will be elu- 
sive if not impossible to obtain without proper nutrition. 
Rumen samples from deer in South Texas can fluctuate from 
a low protein content of 7.75% in bad times to 20% in seasons 
of good forb production. 

Buck fawns need a much higher quality diet than doe 
fawns. In a border line starvation situation, buck fawns will 
die and doe fawns will survive. This will further spread a poor 
sex ratio and add to over-population. 

Maintenance, growth, and antler development place high 
nutritional demands on a young buck. In a population lack- 
ing mature breeding bucks, the added strain of servicing 
many does in a short period of time can further weaken 
young bucks making them easier prey for predators. 

Nutrition influences conception, survival, and quality. 
Conception varies from 1.24 fetuses per doe in bad years to 
1.8 per doe in more normal times. Surviving fawn crop may 
fluctuate from 77% of the adult doe population in a dry year 
to nearly 100% in good years. 

Antler size may vary 1/2 inch in circumference 1 inch 
above the base and 21/2 inches in the outside spread from a 
good year to a year of poor antler growth and make full 
recovery following the next growth period of proper nutrition. 

The old adage that feeding is 8O% of breeding holds true 
for wildlife as well as for livestock. 

Genetics control the direction of future generations. Any 
long-term improvement or loss will be governed by the deer 
herds' gene pool makeup. By selectively harvesting deer 
their direction can be influenced. 

An individual can only be expected to breed to the average 
of the population in which it is born. One should not expect a 
breeding herd to produce characteristics not in their gene 
pool. 

As a rancher increases the culling rate of a breeding popu- 
lation and improves their average quality, the average quality 
of their offspring should improve to the same degree. Work 
with the hunters. One should insist on a balanced harvest 
consistent with obtainable objectives and goals. 

Consider the outcome if one never sold a cow or a heifer 
calf. And what would happen if a rancher and all his friends 
spent 2 months just before and during a 65-day breeding 
season trying to kill off all the good bulls on the ranch. 

When ranchers see others going to the trouble and 
expense of game management, they should support these 
efforts. Some day, who knows, they may benefit from newly 
developed management techniques and be able to share 
superior seed stock developed by their gene combinations 
not existing in today's wild populations. 
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The TILen and Now of ClLeyenne- 

Arapctho Cottnty 
D. Morris Blaylock 

The year 1541 found the first white men entering the area 
that was to become known first as Indian Territory and later 
as the state of Oklahoma. In that year Francis Vasquez Coro- 
nado, in search of the land of Quivera, had led an expedition 
northeastward from the Pecos River in what is now Texas. 

One of Coronado's men, Captain Juan Jaramillo, describ- 
ing the region around Quivera in 1541, wrote in his report: 
"The country represents a fine appearance which I have not 
seen better in all of Spain nor Italy nor France nor indeed, in 
all other countries where I have travelled in his majesty's 
service. For it is not a rough country but is made up of 
hillocks and plains, and very fine appearing streams, which 
certainly satisfied me and made me sure that it will be very 
fruitful in all sorts of products. Indeed, there is profit in the 
cattle [buffalo] ready at hand, from the quantity of them, 
which is as great as one could imagine. Wefound avariety of 
Castillian prunes [probably persimmon] which are not all 
red, but some black and green; the tree and fruit is certainly 
IikethatofCastile, with averyfineflavor. . . There aregrapes 
along some streams of fair flavor, not to be improved upon." 

Although Captain Jaramillo made no mention of wildlife in 
the region it is likely there was an abundance. In January 
1878, over three centuries later, Lieutenant General Henry 
Sheridan, Commander of the Chicago Military Division, and 
a party of several men set out for Fort Reno, Indian Territory, 
for a wild turkey hunt along the Canadian River. After five 
days' travelling by train and army ambulances, the party 
arrived at the Jones Ranch on the Cimarron River. On Febru- 
ary 3rd they travelled from the Jones Ranch to Fort Reno 
where many turkeys were killed. Although primarily the 
game hunted was wild turkey, the party also killed prairie 
chickens, quail, grouse, mallard and teal ducks, and deer. 
Antelope were seen but none were killed. 

At this time, the area was the home of part of the Cheyenne 
and Arapaho Indian tribes. Over the years they had been 
pushed southward from their original homes in the Great 
Lakes country by other Indian tribes, and finally, by the 
United States Cavalry. The land occupied by them had been 

'Oklahoma—A History of the Sooner State, Edwin C. McReynolds, p. 11. 

designated as Indian Territory by the Treaty of Medicine 
Lodge Creek. 

Before April 19, 1892, part of the Cheyenne-Arapaho coun- 
try, Indian Territory, was leased by white men for grazing of 
livestock. But on that date the area was opened for land 

claims: adventurers, speculators and people seeking to 
establish new homes made a run for the unallotted lands on 
the new frontier of Oklahoma. This event marked the begin- 
ning of the Indians' loss of their territorial land and of great 
damage to a once fully grassed area, home of a great variety 
of wildlife and game. 

The first arrivals, mostly from Texas, wanted to keep the 
country in grass for livestock grazing; later arrivals were 
more interested in farming than ranching. For farming, the 
soil had to be broken and turned over. Plowed land in west- 
ern Oklahoma has always been susceptible to erosion any 
time it rains. Thus began increased sheet and gully erosion. 

Under either practice, this area of Oklahoma, described by 
Jaramillo as presenting "afirte appearance" one which could 

Severely eroded land is hard to establish to native grasses. 

The author was for many years range and soil conservationist for Bureau of 
Indian Affairs and worked in Oklahoma, Alaska, the Pacific Northwest and 
Arizona. He is now retired and lives at Weatherford, OkIa., near his childhood 
home. 
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be "fruitful in all sorts of products" was to undergo changes 
such as neither he nor these early settlers could have 
foreseen. 

With little or no control or guidance, rancheis overgrazed 
their allottments; farmers over-turned the sod for planting, 
thus opening soil which always has been susceptible to ero- 
sion any time it rains. In both cases, wind and water erosion 
brought increased sheet and gully erosion. 

Eventually, many once promising ranches and farms were 
abandoned. In western Oklahoma this meant the invasion of 
weeds, annual grasses, elms, and juniper trees into the over- 
grazed and disturbed grasslands. 

Elms and juniper and annual grasses will invade disturbed lands in 
western Oklahoma. 

The Sandstone Creek Project, completed in 1953, was an 
after-thought of the Lake Texhoma project. This Creek runs 
into the Washita. The project constructed many detention 
dams for flood and erosion control in order that grass might 
be established—grass and grass roots, the best media for 
retarding run-off and controlling soil erosion. 

Wind and water erosion still continued on a grand scale. 
The following is from the U.S. Soil Conservation Service: The 
November-December 1982 SCS wind erosion survey showed 
that 77,230 acres of land had already been damaged by wind 
erosion during 1982. Counties with the most land in condi- 
tion to blow at that time were Harper (150,000 acres), Beaver 
(90,000 acres), Custer (70,000 acres), and Woods (50,000 
acres). 

In the last few years hundreds of acres of western Custer 
County, shallow and claypan prairies, have been plowed and 
planted to winter small grains and heavily grazed by live- 
stock. In May of 1982, ten inches of rain fell, half of the 
long-term average annual rainfall. Water ran red and erosion 
was severe. 

J.D. Blaylock, my grandfather, was one who settled in the 
early years on a homestead tract about two miles from the 
Washita River near Nine Mile Creek, now in Roger Mills 
County. He staked his claim, established a home, and 
obtained a land patent in 1914. To prove up on his claim he 
was required to make improvements on the land. "Improve- 
ments" included turning a certain number of acres for crop- 

Even though the destruction was great and quite evident, 
little was done over the years by any authority to curb and 
control the onslaught. 

In 1948, the Red River was dammed below the mouth of its 
tributary Washita River to form Lake Texhoma. (Red River is 
the boundary between southern Oklahoma and northern 
Texas.) The first year after the Lake's outlet gates were 
closed, the silt in the mouth of the Washita was 17 times the 
estimated annual siltation. 

Grass trying to heal a gully. 

JO. Blaylock's homestead re-established to native grasses. 
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grass roots management. 
d. Management goals not compatible with production 
potential 
e. Producing at a loss 

We need to make the following changes: 
1. The attitude of the masses toward our natural resour- 
ces, especially the young 
2. The management of our marginal timber land for 
maximum forage production 
3. The re-establishment to permanent grasses for graz- 
ing and for improved watershed management of all mar- 
ginal cropland. 
4. The conversion of all grazing land to private owner- 
ship 
5. Tax lands according to use or misuse and tax grazing 
animals according to use or misuse of grazing land 

As a range conservationist I propose that it is Oklahoma's 
responsibility to save its land from production capability 
deterioration and eroding away. Such a good job should be 
done that if Captain Juan Jaramillo were to return to the 
Cheyenne-Arapaho country, he would be as impressed as he 
was when first he viewed that territory! 

land. Before and during World War I, he was encouraged to 
turn over grass sod and grow more corn for the cause. My 
grandfather's Cheyenne neighbors, the Standing Waters, 
Scabbies, and White Shields watched and helped harvest the 
crops. Production was poor to fair, but resulting soil erosion 
must have been incredible! 

In the early 1930's the decision was made to stop upland 
farming and to try to re-establish the land in native grasses: 
Indiangrass, little bluestem, switchgrass, and some gramas. 
On severely eroded land, establishing native grasses is 
almost an impossible task. ________ 

The first seeding was done in the early 1930's by hand and 
sometimes from horseback. The first seed was obtained by 
hand-stripping and, after seeding, trying to cover the seed by 
harrowing and then using a go-devil light plow. Some of the 
seeded land was reseeded again with a drill in the 1940's and 
1950's. By the mid-1950's, all upland cropland, about 275 
acres, had been seeded to native grasses. Now under con- 
sideration is turning the bottomland farmland back to grasses. 
This includes about 115 acres—the last of the cropland on 
the farm inherited and purchased by my father, Charlie J. 
Blaylock. 

On one 40-acre drainage where 30 acres were disturbed by 
plowing, the grass along a homestead boundary fence 
slowed the run-off and resulted in a long row of silt 2 1/2 feet 
high. 

The following are thoughts that come to mind as one 
considers the situation and possible solutions. 

What keeps us from learning from the experiences of oth- 
ers, or ourselves? We need to do a much better job of manag- 
ing our valuble range resources. Thetimeto change ourway _________ 
of doing things is now. We need to recognize some of the 
situations that contribute to land mis-management. 

a. Absentee ownership 
b. The need and greed for quick monetary returns 
c. Top management decisions are too far removed from 

Grass boundary on outleft of a 30-acre disturbed area catches 2 
1/2 feet of silt before gully erosion started. 
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Pete Hill and the PJ Ranch are excellent examples of how a 
ranching family uses knowledge, experience, self-interest, 
and technical assistance gained through the SRM to apply 
scientific principles of growing grass and raising livestock. 
After 30 years of ranch management and trend information— 
they have a message for SRM members) 

History and Description 

The PJ Ranch is located 15 miles south of Powderville, in 
the sparsely populated prairie country of southeastern Mon- 
tana. Its beginnings date back to 1892, when the author's 
eventual father-in-law, Pete Jensen, went to work for Ferdon 
and Biddle. During the next 2 years, Jensen recognized that 
an area on Crow Creek had better grass and less winter snow 
than any part of the old Box T Ranch that headquartered on 
the Powder River. When Ferdon and Biddle sold out in 
1894—Jensen paid $300 for "squatter's rights" to the "bull 
pasture" along Crow Creek. 

Jensen spent the next 40 years developing a headquarters 
and wheatgrass meadows for hay production. He made little 
progress toward range development until passage of the 
Taylor Grazing Act in 1934. This legislation made it possible 
for Jensen to leave some grass and not worry that it would be 
used by his neighbors, or the itinerant herdsmen. 

Pete Hill visited southeastern Montana during the Great 
Depression era on the trail of a fair lass who had been a 
student at a university in his home state of Missouri. The trip 
was successful, and by the time Hill landed on the ranch to 
stay in 1940, he was Jensen's son-in-law. Since then, the 
ranch has thrived, it now runs 400 brood cows on 26,880 
acres, has no mortgage, and there are a few bucks in the 
bank. 

During the early 1940's, Pete Hill learned that raising cattle 
in Montana required the same hard work that it did on the 
livestock farm in Missouri. Hay had to be put up in summer 
and fed in the winter. However, it was a different ball game 
and he learned by observation, experience, and a lot by trial 
and error. Things learned included that "tis much easieron a 
person, and his clothes too, to wrestle a calf from the top side 
instead of the bottom." 

After 7 years of apprenticeship, Pete was able to find 

produce more pounds of beef. 
It was a good time for Hill to meet Joe Woolfolk, a range 

and grass specialist at the U.S. Livestock and Range Research 
Station at Miles City. Woolfolk was a graduate of the Univer- 
sity of Montana School of Forestry, and came from a ranch 
background. He understood the problems of trying to 
rebuild a cattle herd while restoring badly damaged range. 
Not only did they become good friends, but Pete counts the 
many hours spent together as priceless, and Joe's friendship 
and good counsel as a "blessing beyond compare." Joe 
helped Pete answer the queston, "Is it better to be a cattle- 
man or a grassman?" 

Pete welcomed the idea of a world-wide organization of 
people interested in the study of forage grasses as a way to 
improve livestock production. He attended the organizational 
meeting of the Society for Range Management in Salt Lake 
City in 1948, became a charter member, and served as presi- 
dent of the Northern Great Plains Section in 1964. 

He credits SRM with providing the information—and 
inspiration—to help him keep faith with the precept "take 
half, leave half. . . your half will get bigger." Hill combines 
this philosophy with scientific principles for raising grass 
and livestock. 

The PJ ranch lies in one of the world's greatest livestock 
producing regions, the Northern Great Plains. While Hill has 
title to part of the range, the remainder is administered by the 
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Thirty Years of Ranch Management and 
Range Trend 

Pete Hill and John Lacey 

Pete and neighbors branding on the PJ Ranch, May, 1956. 

enough credit to make a down-payment on the PJ Ranch. 
Now was the time to find a way to somehow make the ranch 

'Pete Hill wrote this account of the PJ for presentation at the 36th annual 
meeting of the Society for Range Management in Albuquerque in 1983. When 
he was unable to attend the meeting, the presentation was given by John 
Lacey, "author" of this edited version. 



Rangelands 6(3), June 1984 109 

Bureau of Land Management and the state of Montana. The 
annual precipitation averaged about 14 inches from 1951 

through 1982. Temperatures vary from 50 degress below to 
110 degrees above zero. The rolling ridges, coulees, and 
rock escarpments vary from 2,700 to 3,000 feet in elevation. 

Western wheatgrass is, by far, the most important, dense 
and palatable forage plant. Needle-and-thread, green nee- 
dle, blue grama, June grass, and buffalo grass also are 
important. Big sagebrush, and snowberry are common 
shrubs. The main forbs are prairie coneflower, biscuit root, 
scurf pea and onion. 

Southeastern Montana was heavily grazed by horses, cat- 
tle and sheep from the 1890's through the 1930's. Miles City 
earned its reputation as a "cow town" and the world's No. 1 

horse-shipping center. Competitive grazing under the open 
range conditions denuded many of the ranges of virtually all 
forage. Fortunately, the Taylor Grazing Act of 1934 provided 
ways for ranchers to protect and improvetheir land. Hill, and 
many other ranchers, learned to use fences, dams, wells, and 
other ways to improve the distribution of livestock and obtain 
proper forage utilization. 

C 

I?AJ 

The PJ ranch has been a commercial cow outfit since 1913, 
when the last sheep was trailed to Miles City. Until 1965, 
quality Herefords had been the trademark, and most of the 
calves were sold as yearlings. However, Hill implemented a 
crossbreeding program in 1966 using Black Angus-Brown 
Swiss bulls to improve milk production. Average weights of 
yearlings were increased nearly 100 pounds. Because of 
labor constraints, the yearling portion of the operation was 
terminated in 1970. 

Although cattle graze all year and the PJ range is in cake- 
and-grass country, Pete feeds about 300 tons of grass-alfalfa 
hay each winter, or about 1,200 pounds per animal unit (AU). 
He has had to buy hay only 3 times in 40 years. The cows are 
given supplemental protein prior to calving, which begins in 
early April. The steer calves average 450 pounds at weaning, 
and the replacement heifers are bred to calve as 2-year-olds. 

Proper stocking rate is an important part of the PJ man- 
agement. By observing how the principal forage plants were 
responding over the years, Pete determined that the carrying 
capacity was about 480 animal units or 56 acres per AU. 

Because the cattle are fed some hay during winter, actual 
stocking rate is 65 acres of range per non-hay AU. This is a 
much lighter stocking rate than the 45-acres non-hay AU 
averaged on other large ranches in the area. 

Hill realizes that research at the U.S. Livestock and Range 
Research Station at Miles City indicates that it may have 
been possible to obtain more pounds of beef per acre by 
stocking heavier. The PJ, however, is operated under a con- 
servative philosophy. Rather than relying on intensive inputs, 
and plunging into debt for expensive machinery and inten- 
sive range improvements, changes were made as money 
became available. Over the years, the inventory of equip- 
ment has never included more than two 50-horsepower trac- 
tors, a rotary mower, baler, and 2 pickups. 

During the 1940s, the Hill family decided its goal was the 
production of a continuous supply of cattle with a minimum 
of input expense. Since then they have not diverted any 
short-term resources to such enterprises as growing wheat, 
producing alfalfa seed, breeding registered cattle, or invest- 
ment in expensive haying equipment. In other words, "if you 
don't know where you are going, you probably won't get 
there." One pasture—because of sandy soils, south-facing 
slopes, and easy access—has been used annually for 4 
decades for spring grazing. Two pastures were grazed 3 
months each summer. A fourth was utilized from September 
through November. Thus, for 40 years, stocking rate and 
season of use has remained constant within each pasture. 
(The figure covers 30 years.) 

The conservative philosophy explains why the PJ went 
through the 1979-1980 drought without having to reduce 
animal numbers or rent pasture. Because of the overall ranch 
management program, there is no leafy spurge or knapweed, 
two weeds prevalent throughout Montana, on the ranch. 

Like many good ranchers, Hill wanted to leave the land in 
better shape than he found it. Rather than trust his memory, 
he and Joe Woolfolk established permanent vegetation tran- 
sects in 1953. A cluster of three transects were established in 
the spring, summer yearling, summer cow-calf and winter 
pastures. A total of 12 transects were established. 

e 
C 
( 
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Seasonal use of pastures on the PJ Ranch from 1950 to 1982. 
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The Parker three-step procedure was used. A 100-foot 
steel tape was stretched between angle-iron stakes. A three- 
quarter-inch loop was dropped at one-foot intervals to 
record hits on soil, litter, rock, or vegetation. 

distribution. By calculating the percentage of the total 
number of plots that a given group of plants either were 
present or not present, and using a statistical t value of 1.96, it 
was possible to estimate confidence intervals for the three 
plant populations. It was concluded that a given group of 
plants (desirable, intermediate, undesirable) had changed 
significantly if the confidence intervals for two separate dr- did r - 

Pete Hill, left and Larry White, right. Pete Hill of Powderville, 
Montana was chosen 1983 Rangeman of the Year by the Northern 
Great Plains Section, SRM, at a meeting held in July, 1983. 

The award recognizes Pete Hill for his continued efforts in range 
improvement and his activities and support of the Range Society. The Society used Hills 400-head ranch as a study site for some of its 
activities. 

Hill said of the award, "lam pleased and consider it quite an honor 
to receive this recognition from this group." 

The trend data showed that there had been a significant 
increase of desirable plants in both the winter and the 
summer (cow-calf) pastures . Both increases occurred 
between 1961 and 1982. 

Annual precipitation averaged 11.84 inches from 1951 

through 1961 and increased to 15.35 inches from 1961 

through 1982. Although it seems logical to attribute some of 
the improvement to the favorable precipitation, some must 
be attributed to the management practices and conservative 
stocking rate. The winter pasture had been grazed annually 
by 300 cows from September through November (5.7 acres 
per AUM). The summer cow-calf pasture was grazed annu- 
ally by 300 cows from June through August (8.5 acres per 
AUM). Both are a more conservative stocking rate than the 3 
to 4 acre per AUM that the Soil Conservation Service 
recommends for the area. 

Although there was not a significant increase of desirable 
plants in the summer (yearling) pasture, there was a signifi- 
cant decrease, (from 2Oto 5%) from 1953 through 1961 in the 
amount of Japanese brome and other undesirable plants. 
These undesirable plants were replaced by intermediate 
plants. 

There was no evidence of long-term improvement, or long- 
term decline in range productivity in the spring pasture. 
From a management standpoint, this seems to suggest that a 
light stocking rate can offset the detrimental affects of 
annual spring use in the northern Great Plains. 

Researchers should be relieved to know that results from 

Terry Petersen photo 

Gene Payne dod Pete Hill reading a transect in 1961. 

The vegetation species were separated into three groups: 
desirable, intermediate, and undesirable. Desirable plants 
included the wheatgrasses, needle grasses, and sedges. 
Intermediate plants included blue grama and buffalo grass. 
Undesirable plants included annual bromes, cactus, sage- 
brush, etc. . . Hits on vegetation were recorded if any portion 
of the basal area of a grass or forb—or the canopy of a 
shrub—fell within a loop. Three hundred quadrants were 
observed in each cluster, and the occurrence of a given 
group of species within a loop was treated as a binomial 
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Pete's records are consistent with research studies in the 
Northern Great Plains. In general, mid-grasses have in- 
creased, and blue grama and buffalo grass have decreased. 
Because of the conservative stocking rate, individual animal 

gains have been higher than on many ranches in eastern 
Montana. More importantly, the gains were from grass and 
not from hay or supplemental feed. There was no evidence 
indicating a downward trend. 

ConclusIon 

The PJ ranch is a perfect example of how a range techni- 
cian and a rancher can work together. Because of their mut- 
ual respect and cooperation—Pete has remained active in 
the SRM. The Hills (and other ranchers in southeastern Mon- 
tana) know that range trend is up on he PJ ranch. It seems 
that more of us younger SAM members should follow the 
trail that Pete and Joe blazed 35 years ago. Their story is 
more evidence that ranching and research can work together 
to further the interests of our Society for Range Management. 
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Above figures show trend in each pasture (clusters) on the Pete Hill Ranch. Loop readings follow the procedure outlined in Step I of the 

3-Step Method. The letters above the mean number of loop hits within a vegetation group are used to indicate a significant change (95% level 
of probability) between time periods within a given pasture. For example, in the spring pasture, the letter "a" above the desirable plants within 
each time period indicates that the desirable plants did not change during the 30 years of spring grazing. If a change had occurred, the "a" 
above the appropriate column would have been replaced with a "b' (as in the winter pasture). 
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Vegetation Restoration in the Chihuahuan and 
Sonoran Deserts of North America 

Jerry R. Cox, Howard L. Morton, Thomas N. Johnsen, Jr., Gilbert L. Jordan, S. Clark Martin, and Louis 
C. Fierro 

Efforts to improve the semidesert grasslands in southeast- 
ern Arizona, southern New Mexico, west Texas, and north- 
ern Mexico have been on-going for the past 90 years by 
various private and governmental agencies. We reviewed the 
popular and technical information and found that most res- 
toration studies were not published. The objectives of this 
study are to (1) use historical records and photographs to 
document vegetation changes, (2) show the development of 
range reseeding research efforts, (3) summarize past reseed- 
ing work, and (4) identify research characteristics and direc- 
tion needed to produce fundamental and widely applicable 
results. 

Land Condition 
Cattle and sheep were introduced into the northern Mexi- 

can frontier states by Father Kino, who explored, established 
missions, and distributed small herds throughout Chihua- 
hua and Sonora, Mexico, southeastern Arizona, southern 
New Mexico, and west Texas between 1697 and 1740. Span- 
ish cattlemen grazed the northern frontier between 1770 and 
1827 and were frequently forced to retreat south by Indians, 
malaria, and drought. 

Prior to the Civil War, American botanists, military person- 
nel, and religious groups travelled through the semidesert 
grasslands. These travellers noted sacaton, alkali sacaton, 
and tobosa lowlands and grama grass uplands (Fig. 1, 2, 3 
and 4). Brushy species such as mesquite, catclaw, white- 
thorn, creosotebush and tarbush were present, but their 
numbers were limited. 

It has been estimated that range cattle in the desert 
southwest exceeded 500,000 head between 1830 and 1840. 
After the Civil War additional cattle were either driven or 
shipped from eastern Texas, central Mexico, and the Great 
Basin. Populations peaked at approximately 1.5 million head 
in the late 1880's. 

Ranchers H.C. Hooker and C.H. Bayless described the 
events which took place between 1870 and 1901: There 

This paper is a summary and was requested by the former editor, D. 
Freeman. 

The authors are respectively a range scientist, supervisory plant physiolo- 
gist. research agronomist, USDA, Agricultural Research Service, Arid Land 
Ecosystems Improvement, 2000 East Allen Road, Tucson, Ariz. 85719; profes- sor of range management, University of Arizona, School of Renewable Natural 
Resources, Tucson, 85721; range scientist, U.S. Forest Service, retired, Tuc- 
son; and coordinator, Nacional De Manejo De Pastizales, Instituto Nacional De Investigaciones Pecuarias-Secretaria De Agricultura y Recursos Hidrauli- 
cos, Apartado Posta 682, Chihuahua, Chi., Mexico. 

were large beds of sacaton and grama grass and the beaver 
dams checked water flow . . . trappers exterminated the 
beaver, farmers plowed the sacaton bottoms, rivers were 
channeled to provide irrigation for crops, and ranchers over- 
grazed the grasslands." Most water sources dried up by 1893 
and approximately 65% of the range cattle died (Fig. 5). The 
drought was over by 1895, but the combined effects of over- 
grazing, farming, drought, and flooding had resulted in 
accelerated sheet and gully erosion in flood plains. 

The Development of Range Reseeding Research 

Early Work (1890-1 930). After documenting range deterio- 
ration the Division of Agrostology (USDA) and State Exper- 
iment Stations at Las Cruces, N. Mex., and Tucson, Ariz., 
began cooperative research in the 1890's. Their research was 
designed to determine the feasibility of reseeding native 
forage species to restore land productivity. Early reseeding 
efforts were failures because investigators were looking for a 
"miracle plant" that would produce an abundance of good 
quality forage under limited precipitation. Such a painless 
cure-all was impossible and future studies (after 1930) were 
designed to determine ecological and physiological plant 
requirements. 

Although scientific range management in the desert south- 
west began in the 1930's, early agronomists and botanists 
such and J. Bently, A.E. Blount, R.H. Forbes, D. Griffiths, 
C.A. Keffer, P.S. Standley, J.J. Thornber, J.W. Tourney, C.P. 
Wilson, and E.D. Wooten contributed much to the art of 
range management. These individuals were keen observers 
and collectively identified problems associated with over- 
grazing. 

Organized Research (1930-1945). Serious national and 
worldwide problems affected the United States in 1930. A 
major drought affected fiber and red meat production and a 
depression destabilized the economy. Congress enacted the 
National Industrial Recovery Act (NIRA), Work Progress 
Administration (WPA), and Civilian Conservation Corps 
(CCC) and made funds available to hire range scientists to 
conduct reseeding research. However, this opportunity was 
not realized because the majority of these funds were 
rechanneled into the military as the country entered the 
1938-1940 prewar period. 

Many scientists were drafted during World War II, wh.ch 
further disrupted range seeding studies. The remaining 
scientists were required to keep up with too many studies, 
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Fig. 1. The Santa Rita Experimental Range near Herfano Butte in 1902 (J.J. Thornber, U.S. Forest Service). 
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FIg. 5. Cattle bones at Vail Station in 1902 (J. J. Thornber, U.S. 
Forest Service). 

and time often limited field replication. The situation was 
further confounded by variations in data collection methods. 
Each individual or agency had different methods for acquir- 
ing data: some were quantitative, some were qualitative, and 
others were combinations. Thus, results were not compara- 
ble between seedbed treatments and study sites. 

The situation was discontinuous, but there were some 
good seeding studies. However, the results often stressed 
failures, which were not published in scientific journals; 
thus, reseeding information was disseminated during field 
tours as typed or mimeographed handouts. Researchers and 
administrators recognized the problems and developed new 
agency and experiment station technical outlets, and new 
professional groups such as the Society for Range Manage- 
ment. 

Current Reseeding Research (1945-1980). Method of seed- 
ing, and evaluating establishment, and persistence in com- 
bination with grazing began to evolve after 1945. Many of the 
technological advances for planting and distributing seed 
were spectacular. However, most seeded areas were un- 
fenced within large pastures and were often overgrazed even 

Fig. 3. A rocky hillside northeast of Rosemont with a sparse cover- Fig. 6. A typical mixed brush Sonoran Desert site in June 1979. 

ing of grass in 1933 (U.S. Forest Service). 

Fig. 4. Retake in 1980. Note increase in cactus and mesquite. 

FIg. 7. The same site after brush control and fencing in September 
1981. The dominant grass is Arizona cottontop. 
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Table 1. ClassifIcation of adapted species based on areas of adaptation within the Chihuahuan and Sonoran deserts. 

under light to moderate stocking rates. Thus, successful 
seedings became failures because of management. 

Problems associated with range seeding trials between 
1900 and 1945 still exist today. Scientists still fail to: (1) 

replicate treatments in time and space, (2) collect on-site 
weather data, (3) compare new seedbed treatments with 
existing standards such as rootplowing or disk plowing, (4) 
use standard methods for collecting data, and (5) correctly 
identify seed sources; for example, Lehmann lovegrass 
Accessions 68, 14107, 14328,317, 13317 are from a common 
seed source and are not individual accessions. 

The situation becomes more confusing when positive 
seeding results, obtained at atypical sites or in atypical 
years, were extrapolated and recommended for use over 
large areas. For example, Lehmann lovegrass is recom- 
mended for use in southern New Mexico and Wilman love- 
grass in southeastern Arizona. At upland sites, both species 
will germinate in wet summers and persist in mild, wet win- 
ters. However, neither species will survive in dry, cold win- 
ters or in more arid areas within the Chihuahuan and Sono- 
ran Deserts. 

A Summary of Range Reseeding. Artificial seeding has 
been going on for the past 92 years in the southwestern 
United States and northern Mexico. More than 300 forb, 
grass, and shrub species have been planted on 40 mechani- 
cally prepared seedbeds at more than 400 planting sites. 
Eighty-three species and 8 seedbed preparations have been 
or are currently recommended for rangeland use. Unfortu- 
nately, some recommendations are based on premature 
results, infrequent observations, poorly conducted experi- 
ments, and data collected at atypical sites in atypical years. 
We found that 10 species can be consistently established at 
specific locations within the Chihuahuan and Sonoran 
deserts (Table 1). Eight of these species are introduced per- 
ennial grasses, one is a native grass, and the other is a native 
shrub. The most widely adapted species are boer lovegrass 
(A-84 and Catalina), Cochise lovegrass (P-15068), and Leh- 
mann lovegrass (A-68). 

Seedbed preparation methods are difficult to compare 
among sites, and seeding success varies among treatments, 
sites, and years. Root plowing followed by pitting increases 

soil moisture, reduces runoff, and is most often recom- 
mended. However, no single seedbed treatment has been 
shown to be superior to any other over time. 

Future Needs in Range Reseeding 
The information obtained from past rangeland seedings 

provides a foundation upon which future studies can be 
based. Future seeding studies will be more meaningful if 
researcher will: 

1. Describe vegetation and soils before and after planting. 
2. Measure on-site daily precipitation, soil surface tempera- 
tures, and relative humidity. 
3. Seed all species at known rates of pure live seed. 
4. Compare new methods of seedbed preparation with a 
standard, such as root plowing or root plowing plus 
disking. 
5. Gather field data on density and above-ground produc- 
tion through time without grazing and relate survival and 
production to concurrent climatic data. 
6. Systematically identify plant introduction numbers and 
collection sites. 
Rangeland plantings are typically above 3,000 ft and seed- 

ing trials are usually weighted with palatable grasses. Future 
research might be more useful if focused in the following 
areas: 

1. Emphasize the seeding of coarse perennial bunch- 
grasses which accumulate litter. Fire might then be used to 
limit shrub growth. 
2. There are approximately 2.5 million acres of abandoned 
irrigated farmland in the southwestern United States. A 
valuable forage base might be developed if such areas 
were seeded with adapted range grasses and shrubs fol- 
lowing final crop harvest and irrigated for 1 growing 
season. 
Frequent drought and continual abuse by man has caused 

the deterioration of the semidesert grasslands in North 
America. The result is accelerated erosion, brush invasion, 
and reduced forage production. Revegetation is difficult and 
costly, but not impossible (Fig. 6 and 7). I 

Common name Genera Origin Area of adaptation Adaptation site (slope) 

Boer lovegrass Eragrostis Africa North Central Mexico Uplands 

Cochise lovegrass** Eragrostis Africa Southeastern Arizona Uplands 

Lehmann lovegrass Eragrostis Africa Southeastern Arizona Uplands 

Wilmari lovegrass Eragrostis Africa North Central Mexico Uplands 

Buffelgrass Cenchrus Asia Northwestern Mexico Flood Plains 

Johnsongrass Sorghum Asia Southwestern United States Flood Plains 

Kleingrass Panicum Asia Southeastern Arizona Flood Plains 

Blue panicgrass Panicum Asia Southeastern Arizona Flood Plains 

Green sprangletop Leptochloa North America North Central Mexico Uplands 

Fourwing saltbush Atriplex North America Central Mexico Flood Plains 

*Has not been adequately tested to determine the area of adaptation. 
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Operation Hay Lft: Tite Winter 

of 1949 

James A. Young 

Much has been written about the winter of 1887 on the 
Northern Great Plains and the winter of 1889 west of the 
Rocky Mountains. These severe climatic events greatly 
influenced the livestock industry on the western range. The 
passage of time since these severe winters has dimmed the 
harsh realities of such climatic extremes. In the minds of 
many range managers such winters could not possibly 
happen again. 

The winters of 1949 and 1952 did much to revive the memo- 
ries of the late 19th century winter disasters among sheep 
and cattlemen on the western range. Although the winters of 
1949 and 1952 were not of the caliber of the winter extremes 
of 1887 or 1889, they too had severe impacts on the range 
livestock industry. 

One of the worst aspects of the hard winters of the 19th 
century on the western range was the helplessness of 
stockmen to do anything to alleviate the sufferings of their 
animals. Many cowboys told stories of being snowbound in a 
cabin while starving cows lined the corral fences. However, 
in 1949 in the post World War II era, availability of bulldozers, 
all-wheel drive trucks, and especially cargo airplanes pro- 
vided a new technology to ranchers and range managers and 
allowed them to strike back against the forces of nature and 
to try and save their livestock. 

Winter of 1949 

The great passenger train streamliners were still compet- 

ing for transcontinental passengers during the winter of 
1949. A measure of the severity of the weather was provided 
by the impact of storms on the progress of the streamliners. 
In mid-January, 1949, the major United States newspapers 
headlined that the streamliner, City of San Francisco, was 
stuck in Kimball, Nebr., as the result of blizzards. The same 
papers carried smaller type stories on how bulldozers were 
being used to reach isolated ranches in Nebraska and Wyo- 
ming. Life Magazine featured a brief article on the plight of 

range sheep operations in the Great Basin of Utah and 
Nevada. 

The Nevada Scene—Winter 1949 
December 1948 had been generally cold with average 

temperatures 10 to 20°F colder than normal. Then a major 
snowstorm hit northern Nevada in early December and a 
second major snowstorm developed in early January 1949 
with maximum precipitation from southeastern Nevada north- 
ward through Utah, Wyoming, and extending into Nebraska. 

This heavy snowfall in southeastern Nevada and south- 
western Utah was very unusual. Desert range areas where 
large bands of sheep were historically wintered on predomi- 
nantly salt desert shrub ranges were suddenly heavily snow- 
covered. Other parts of the Intermountain area such as east- 
ern Oregon and northern Elko County, Nev., were cold and 
snowy that winter as well, but did not have the extreme 
snowfall that occurred in White Pine County in eastern Nev- 
ada. Even normally balmy Las Vegas, Nev., experienced 
snowfall of up to 6 inches. A hotel publicist suggested replac- 
ing the city's "Fun in the Sun" slogan with "Blush in the 
Slush." 

Isolated eastern Nevada ranch headquarters. Traffic jam on U.S. Highway 50 near White Horse Pass. army 
trucks loaded with hay. Lead truck became stuck and it took 8 hours 
to clear convoy. Out of Ely headed toward Sunnyside. 

The author is range scientist, USDA, Agricultural Research Service, 920 
Valley Road, Reno, Nev., 89512 in cooperation with the Univ. of Nevada, Reno. 
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The extreme snowfall on the desert ranges was especially 
significant because the ranchers were dependent on winter 
grazing and did not have resources of hay. Most of the snow- 
fall was dry and powdery with a relatively low moisture con- 
tent. Despite the low moisture content, however, by the end 
of the season,weather reporting stations in the area reported 
precipitation of 200 to 600% above the average precipitation. 
The unusual dryness of the snow lent itself to drifting, and 

ground blizzards that were created by north winds produced 
4- to 8-foot drifts that blocked roads. Not only was there 
heavy snow, but temperatures were below zero in Ely, Nev. A 
temperature of -31°F was recorded on January 8th. This 
-31°F temperature was repeated again on the 14th. Such 
bitter cold meant that range livestock were expending a lot of 
energy just staying alive. 

Beltran Paris 
Some of the best first person accounts of the 1949 storms 

are provided by the distinguished Basque sheepman Beltran 
Paris.' When the storm started, the Paris Family had several 
bands of sheep on Nevada desert ranges. A range sheep 
band usually consisted of 1,000 ewes. Beltran's son, Bert, 
was snowbound at the Uhalde Ranch at Little Cherry Creek, 

Nev. Gracian and Alfred Uhalde and Bert tried to ride horse- 
back for help. They did have a long-legged mare that could 
break trail through the drifts so they followed her lead. 

Because of the drifted snow, the boys could not see washes 
and gullies, but the mare would plunge in and then, instead 
of panicking and fighting, she would just feel her way 
through. The blowing wind and the ground blizzard made it 
impossible to see the hills. The boys were worried and 
scared. The first day they made 26 miles before they reached 
a sheep camp. The next day they started out hoping to make 
the town of Hiko. The great desert valleys of eastern Nevada 

might as well have been on the moon. The cutting north wind 
and drifting snow obscured all landmarks. As the boys rode 
with the wind, they noticed a single black speck struggling 
toward them through the snow across the desert flats. When 
they got closer, they realized it was a man on horseback. It 
was 70-year-old John Uhalde riding by himself, trying to 
save the sheep. He had his face buried in the turned up collar 
of his sheepskin coat, and Gracian had to intercept the old 
man, or they would have passed by each other. Old John 

explained that the horse knew where camp was, so there was 
no need for both of them to face the windl 

The four sheepmen eventually made it to Hiko and organ- 
ized truck convoys with supplies of hay. The state supplied 
snowplows and ranchers organized bulldozers to try and 
force their way through the worst passes. 

Local government officials were well aware of the sheep- 
man's plight. County and state highway crews plowed roads 

only to have them drifted full in a couple of hours leaving the 
plow crews stranded. Plow operators worked until they 
passed out from fatigue. One night Beltran Paris cooked 
mutton stew for snowplow and truck drivers who had not 
eaten for two days. After stew and shepherd bread, the weary 
crews unrolled their bedrolls under a herder's wagon and 
woke up in the morning to 18 inches of new snow. They were 
losing the battle. 

Out on the range, conditions were really desperate. One of 
Beltran Paris' bands of sheep was being cared for by a herder 
named Big John who had a boy for a helper. The herder had a 
truck, but it bogged down in a drift the first day of the storm. 

Forty days passed before the truck was recovered. The boy 
was afraid he and the herder would starve despite an almost 
unlimited supply of fresh frozen mutton. By the 10th day of 
the storm, Big John could see the sheep were ready to die, 
because they were starting to eat each others wool. The ewes 
were standing on little islands of trampled snow with their 
eyes frozen shut. Big John started to cry because he knew 
the sheep would be dead the next day. 

Beltran Paris helped to organize the ranchers, and they 
went to Ely, Nev. to, as Beltran put it, get a lawyer fellow to 
write the government. 

The first relief committee formed was headed by George 
Swallow, Executive Secretary of the United Stockmen's 
Association and the committee included White Pine County 
ranchers Bert Robison, Lloyd Sorenson, and Chet Oxbor- 
row. These individuals probably purchased and sold at cost 
to their neighbors as much hay as was later purchased by the 
state of Nevada. 

Government to the Rescue 
The Nevada State government was slow to appreciate the 

seriousness of the situation. The state legislature was in 

'William A. Douglas. 1979. Beltran, Basque Sheepman of the American West. 
All range managers interested in the desert range sheep industry should read 
this book. 

Desert sheep camp. 

Snowed-in sheep camp. 
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session, but at first it refused to appropriate funds to save the 
livestock. A special committee flew to Ely and reported back 
that 25% of all the range livestock were probably already lost, 
and that the demand for hay exceeded supply by at least four 
times. 

On a national level, President Truman made $300,000 
available for relief to stockmen. Most importantly, this aid 
was partially in the form of cargo airplanes to haul hay. 

planes had to fight clouds and winds to clear the Sierra 
Nevada Mountains. Their first stop was at the irrigated farm- 
ing center of Fallon, Nev., where service club members and 
other volunteers wrestled bales of hay into the cargo planes. 

At Ely, Nev., ground crews worked desperately to clear 
runways and taxiways. The original idea was to fly hay into 
the area and to use army trucks to distribute it. The Air Force 
pilots suggested dropping the hay directly to the snow- 
stranded animals. 

Operation Hay Lift 
Beltran Paris was at the Ely airport when the C-82's arrived. 

An Air Corps man helped him into the plane and strapped the 
sheepman into the co-pilot's seat. It was the first time Beltran 
had ever flown. At first, he was lost, but his sense of direction, 
honed by years of riding the desert, soon returned, and he 
directed the pilot to his winter range. 

As the pilot dropped the nose of the big plane for the first 
hay bombing run, Beltran was sure the wing would hit the 
mountain and the bales would hit and kill the sheep, but he 
was too scared to say anything. Each plane in the four-plane 
flight dropped 4 bales per pass. With perfect timing, the bales 
hit and broke at the edge of the huddled sheep. As the 
airplane circled for another run, Beltran could see a herder 
struggling through the snow. It was Big John! Finally, on the 
11th day of the hay lift Big John could stop crying. 

Obtaining and delivering hay to Ely soon became a prob- 
lem. The major highway across central Nevada, the Lincoln 
Highway (U.S. 50) was often closed by drifting snow. A 
special train loaded with hay was made up in Fallon and sent 
all the way around the Southern Pacific tracks to make con- 
nections with the Nevada Northern Railroad which serviced 

the copper mines and smelters in eastern Nevada. Hay was 
purchased in the irrigated valleys of southern California and 
hauled across the deserts of southeastern California and 
southern Nevada to Ely. 

Operation hay lift was repeated many times across Nev- 
ada, Utah, and Wyoming. Congress boosted funding to 
$750,000 and some 2 million cattle and sheep received hay 
from the air. 

By early February 1949, a total of 27 C-82's from as far 
away as South Carolina were dropping hay in the Ely, Nev., 
area. The cargo planes eventually flew 325 sorties to deliver 
1,400 tons of hay. The planes were in the air for a total of 54, 
24-hour days. That was sufficient time for the planes to fly 
around the world eight times. 

The severe weather continued into February. John Spencer 
of Reno was stranded in Chicago because the transcontinen- 
tal streamliners were shut down by snow in Nebraska and 
Wyoming. He took a chance on the airlines only to make a 
very rough landing in Salt Lake City on February 10th. On the 
ground in Salt Lake City the pilot told the passengers the 
plane had been buffeted by 80 knot winds during the landing 
and they were snowbound. The next day, however, John 
continued to Reno and the low level flight in a DC-3 provided 
a spectacular view of snowbound desert landscapes. 

The hay bombers became extremely accurate with the 
bales. The idea was to miss the stranded sheep or cattle, but 

Flying Boxcars 
At 10-minute intervals on January 24, 1949, C-82 "flying 

boxcars" of the U.S. Army Air Corps, Transportation Com- 
mand lifted off McClellan Field near Sacramento, Calif. The 

Loading C-82 "flying box cars" at Fallon, Nev. Kicking baled hay out the door. 
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to drop the hay relatively close so the animals could struggle 
through the snow to the feed. 

At an isolated range in Spring Valley, Nev., the hay lift was 

trying to drop bales into a corral, but unfortunately one bale 
went through the washhouse roof and demolished the 
rancher's wife new washing machine. On Pancake Flats, 
Nev., a bale meant for the 2,100 sheep of Tony Perez hit one 
of his pack burros, killing it instantly, before bouncing off to 
fatally injure a second burro. Wags among the air crews 
suggested that this was the only jackass bombing run in 

history. 

The Long Struggle 
Harry Galloway of the Nevada Department of Agriculture 

left Reno in late January to assist in the relief operations in 
eastern Nevada. He did not make it home until mid-March. It 
was a long struggle involving coordination of hay supplies, 
aircraft, trucks, and snowplows. The State of Nevada sold 
3,600 tons of hay at cost to the ranchers during the emer- 

gency. 
The Air Force considered the hay lift to be a great training 

mission under arctic conditions. Some of the pilots undoubt- 
edly later flew down icy cooridors and across the snow- 
bound ridges of Korea. Governor Vail Pittman later made the 
air crews honorary citizens of Nevada. George Swallow 
summed the result of the hay lift as follows: "Without the 

haylift, there would not be a livestock industry in this part of 
the country." 

Truck Convoys 
The hay lift was spectacular and made for interesting 

newspaper articles. Many of the stranded animals were kept 
alive with hay delivered by 6 by 6 National Guard trucks and 
from a nearby U.S. Army transportation unit. 

Not every rancher in Nevada was happy with the hay lift. 
Some Elko County ranchers complained it was a waste of 
federal and state government money, because the desert 

livestock men were gambling without sufficient hay resour- 
ces. To this criticism the desert ranchers replied that they 
had been winning the gamble since 1890. The Elko County 
ranchers again felt the wrath of winter 3 years later during the 
severe winter of 1952. Most Elko County ranchers, however, 

gladly accepted hay from similar hay lifts during that year. 

rw% 
Soil Conservation Service conservationist counting dead cattle 

after winter storms of January and February 1949. 

Aftermath 
The winter of 1949 was one of the contributing factors 
toward the eventual decline of the range-sheep industry. The 
actual death losses were hard to approximate but estimates 

ranged from 10 to 25% of all animals. Cattle drifted with the 
storm and many isolated carcasses were never found. 

Legend suggests that the variable estimates of death 
losses were partially due to the large numbers of trespassing 
animals on the public ranges. After the death loss numbers 
exceeded those on grazing permits, it was difficult for some 
ranchers to claim a large percentage loss for the animals still 
remaining on the range. 

A dinner was held in Ely to celebrate the end of the emer- 

gency. At the dinner one rancher reported that as he rode 
into town he did not have to go around livestock he met on 
the road, he simply drove under them they were so thin and 

long-legged. Many cows died from poisoning after being 
forced to consume greasewood or excessive amounts of 
sagebrush. 

In historical perspective, we should view the winter of 1949 

as a grim reminder of what can be expected under extreme 
conditions. The developers of winter grazing systems for 

sagebrush rangelands need to have this perspective. • 
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Rcu1B Tretul frt the Ccthezott Area 

Dwaln Vincent 

Long-term Range Trend 

Long-term range condition is difficult to obtain when mon- 
itoring and evaluating an area. We can usually come up with 
long-term stocking rates, however, by observing "apparent 
trend" over a few years. We may draw false conclusions 
about which direction the trend in range condition is moving 
or which ecological stage of plant succession we are observ- 
ing. The Cabezon (big head) area of New Mexico has been 
studied and monitored for many years. Although new moni- 
toring techniques are used today, it is interesting to follow- 
up on older methods for evaluating range trend on an area. 

Grazing History 
The Cabezon area is located about 50 miles northwest of 

Albuquerque, N. Mex., and has had a history of grazing by 

domestic livestock for over 230 years. Early Spanish settlers 
began grazing on land grants in the area about 1753. By 
1774, at least 10,000 head of cattle grazed in the Cuba or Rio 
Puerco valley and adjacent areas, although most early graz- 
ing was principally by sheep and goats. About 1848 there 
were 10,000 to 12,000 sheep grazing a portion of the area. By 
1853, there were approximately 50,000 sheep in the country 
during the summer. By 1865, the sheep numbers were 
approximately 15,000 plus 1,000 cattle. By 1870, the peak in 
livestock numbers occurred with the two largest operators in 

the area owning a total of 240,000 sheep and 9,000 cattle. 
These large ranchers began renting out their livestock on the 
"partido" basis. This was an arrangement whereby the owner 
rented out stock capital at a fixed rate through a contract. 
The old rates were as high as 20 lambs per 100 ewes per year. 

With the coming of the railroad in 1882, an outside market 
was created for the area's livestock. The village of Cabezon 
was a flourishing trading center with three stores and seven 
saloons by 1890. In 1897, there were 84,000 sheep grazing 
the Rio Puerco valley. By the turn of the century, livestock 
numbers began to slowly decrease to 52,000 sheep in 1904, 
15,000 sheep in 1913, and also in 1926. By 1936, after the 
Taylor Grazing Act and just before the Farm Tenant Act, 
livestock numbers increased slightly; but after World War II, 
livestock numbers began to decline again. Most of the area 
ranchers converted from sheep to cattle. The area's human 
population dwindled and after the irrigation dams along the 
Rio Puerco washed out, Cabezon became a ghost town in 
1951. During the 1960's and 1970's, there were approxi- 
mately 5,000 cattle and, presently, there are about 4,000 
cattle and 25 sheep grazing on Bureau of Land Management 
permits in the area. 

Method of Monitoring 
The Bureau of Land Management began monitoring the 

trend in range condition in the Cabezon area in 1951 on 
twelve grazing allotments. The evaluation method was deve- 
loped by Kenneth W. Parker and involved three steps. Step 1: 
Permanent 100-foot staked transects in clusters of three 
were installed in key areas. These areas responded to man- 
agement and comparative readings were taken periodically 
through the years. Step 2: Measurements were taken and 
vegetation frequency, ground cover, and floristic composi- 
tion were summarized. A tape was stretched between stakes. 
Observations were made at 1-foot intervals using a 3/4-inch 
loop welded to a 36-inch road with a 1/8-inch diameter. 
Readings were made from the right side of the tape. Step 3: 
General view and closeup photographs were taken from 
permanent photo points. 

During the first 13 years (1951-1964), transects were read 
annually. After 1964, the studies were discontinued until 
1980, 29 years after the first transects were established. 
Much of the area was grazed continuously yearlong. Many 
range improvements such as fences, stock ponds, and wells 
with pipeline systems were constructed in the area during 
the last 29 years by the Bureau of Land Management. 

Cabezon Peak south of the old ghost town of Cabezon. 

Changes in vegetative cover, litter and bare ground were 
The author lives at 6604 Hensch St.,NE, Albuquerque, N. Mex. 

Results 
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Vegetative cover 
Litter 
Bare ground 

1951-64 1980 Change 
13% 22% +41% 

6% 18% +63% 

78% 54% —30% 

Conclusions 

During the 1951 to 1980 period, ecological succession 
generally moved away from the potential or climax plant 
communities on most sites for a time, then gradually toward 
the potential or climax. The ecological range condition 
advanced from a generally low-seral stage on many sites to a 
mid-seral stage.' This is best shown by the increase in woody 
species and decrease in annual forbs. The occurrence of 
soapweed and broom snakeweed measured in 1980 may be 

cyclic, short-term changes that may not necessarily indicate 
a decline in range condition. Short-term changes in range 
condition in most areas are usually too subtle to detect. 

Several cool-season species have begun to appear in the 
composition which could indicate an improvement in man- 
agement through seasonal rest periods. Several of the new 
species appearing in the composition could be considered 
decreasers for some sites in the area. There is an upward 
trend in vegetative cover and litter for most sites. There has 
also been a significant decrease in the percent of bare 
ground on all sites monitored. 

In summary, the long-term trend in range condition seems 

to be steadily improving on the allotments monitored, even 
though intensive grazing management does not occur on all 
allotments. The upward trend could be the result of not only 

better management on some allotments, but also improved 
livestock distribution through development and construc- 
tion of more watering places and more fences. 

Table 1. Frequency and floristic composition changes were as follows: 

Species Composition 1951-57 

Alkali sacaton (Sporobolus airoides) 
Galleta grass (Hi/aria jamesii) 
Blue grama (Bouteloua gracilis) 
Sand dropseed (Sporobolus cryptandrus) 
Ring muh ly (Muhlenbergia torreyi) 
Black grama (Bouteloua eriopoda) 
Red threeawn (Aristida Ion giseta) 
Bottlebrush squirreltail (Sitanion hystrix) 
Indian ricegrass (Oryzopsis hymenoides) 
Threadleaf sedge (Carex filif 0/ia) 
Hairy grama (Bouteloua hirsuta) 
Mat muhly (Muhlenbergia richardsonis) 
Broom snakeweed (Xanthocephalum sarothrae) 
Big sagebrush (Artemisia tridentata) 
Winterfat (Ceratoides lanafa) 
Feather indigobush (Dalea formosa) 
Soapweed (Yucca glauca) 
One-seed juniper (Juniperus monosperma) 
Mormon tea (Ephedra torreyana) 
Prickly pear (Opuntia corn pressa) 
Shadscale (A triplex con fertifolia) 
Perennial forbs 
Annual forbs 

*Species appearing for the first time in the 1980 composition. 
OST—declined steadly 
DSL—decreased slightly 
osu—decreased substantially 
NC—no change 
1ST—increased steadily 
ISL—increased slightly 
ISU—increased substantially 

1ST 
1ST 
1ST 
1ST 
1ST 

DSL 
ISU 
ISU 
ISU 
ISU 
ISU 
ISU 
NC 
NC 

DSL 
ISL 

DSU 

as follows: 

'Low-seral poor range condition 
Mid-seral fair range condition 
High-seral r good range condition 

Typical of the gully eroson in the area with steep banks that slough 
of f and soils that dissolve and "piping" occurs. 

1958-80 1951-80 1980 

DST 
DST 
DST 
DST 
DST 

1SL 
ISL 
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Chains for Mechanical Brush Control 
Dan Mckenzie, Frank R. Jensen, Thomas N. Johnsen, Jr., and James A. Young 

During a large portion of the 20th century, range managers 
have been trying to develop and implement technologies for 
manipulation of plant communities to enhance forage and 
browse production. The vastness of rangelands dwarfs the 
manipulator and negates labor intensive practices. Rocks, 
steep slopes, and accumulations of woody plant material on 
rangelands blunt, twist, and bend agricultural implements 
into impotency. The relatively low productivity of rangelands in comparison to intensively cropped farmland has pro- 
duced scant returns in payment for expensive range improve- 
ment technologies. Within these constraints of high produc- 
tivity, durability, and low cost has evolved the unique 
rangeland implement—the chain. The process of using the 
chain for rangeland rehabilitation is called chaining. Chain- 

ing is accomplished by dragging heavy, navy anchor chains 
in a U-shaped, half circle, or J-shaped pattern between two 
crawler tractors traveling parallel in the same direction. 

Evolution of the Chain 
The idea of dragging a strong line between tractors to 

down brush and small trees has existed as long as the have 
been tractors with sufficient power to pull the line. Early 
lines usually consisted of a twisted cable. B.W. Alired 
reported in 1949 that cabling, the process of pull a cable 
between two tractors traveling in the same direction, had 
been used in Texas and Oklahoma to reduce mesquite (Pro- 
sopis glandulosa) for a number of years. Similar comments 
have been made by C.E. Fisher of the Texas A&M Agricultu- ral Experiment Station. 

Simon Wolff of the Soil Conservation Service (SCS), U.S. 
Department of Agriculture, reported that in 1945 it cost $4.00 

Some of the channels in the area have begun to stabilize and 
revegetation is Occurring. 

—- 

Authors are mechanical engineer, Equipment Development Center, USDA! orest Service, San Dimas, Calif.; range staff officer, Dixie National Forest, Cedar City, Utah; research agronomist, USDA/ARS, Tucson, Arizona, and 
range scientist. USDA/ARS, Reno, Nevada, respectively. 
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per acre to treat junipers in Vat Verde County, Texas, with 
250 feet of 1-1/2-inch-diameter cable pulled between two 
tractors. He suggested that weights were sometimes att- 
ached to the cable to help keep it on the ground. 

Vernon Young and his associates at Texas A&M University 
reported in 1948 that cabling and railing were common ways 
of attempting brush control. He considered these methods 
inefficient because the more supple and resilient trees and 
brush simply bent over without being broken or uprooted. 

After World War lIthe spread of large tractors around the 
world encouraged a proliferation of brush and tree control 
and site conversions to grazing lands. Individual range man- 
agers began experimenting with mechanical control methods 
in such diverse geographical areas as Australia, Kenya, and 
South America. 

The Interagency Range Seeding Equipment Committee 
[now known as the Vegetative Rehabilitation and Equipment 
Workshop (VREW)] reported in 1953 on trials located in the 
Southwest (Region 3, U.S. Forest Service) where a 1-1/8 inch 
cable pulled by two large track-laying tractors was used to 
control junipers (Juniperus spp.). According to the report 
rooting out medium-sized trees was fairly successful. The 
cost was $1.00 per acre on level ground and $4.00 over steep, 
rocky terrain. 

The next cabling trial was reported in 1955. Sagebrush 
(Artemisia spp.) rangeland was cabled for $0.35 per acre and 

juniper for $1.00 to $2.50 per acre. The sagebrush cabling 
was accomplished with a so-called necklace cable consist- 
ing of 1,000 feet of drilling cable with the center 600 feet of it 
weighted with railroad rails. The necklace cable gave fair 
control of sagebrush with two passes. Cabling of uneven- 

Chain Drag 
Allen Johnson, manager of the Kapapala Ranch on the 

island of Hawaii, may have been the first person to use an 
anchor chain to control brush on rangelands. Johnson first 
began developing the chain drag in 1945. This was not chain- 
ing in the modern sense, but the use of multiple loops of 
anchor chain attached to a beam towed by a single tractor. 

In the Arizona-New Mexico area the first chaining was 

probably done on the Colorado River Indian Agency at 
Parker, Ariz., to control mesquite in 1948. The same year 150 
acres of juniper were cabled in the Kaibab National Forest 
near Williams, Ariz. Both cabling and chaining were being 
used at the Kaibab National Forest in 1949. 

During 1949 there was a host of juniper control operations 
undertaken in the Southwest. At the Fort Apache Indian 
Reservation, 200 acres of juniper were chained and 400 acres 
were cabled. Juniper was also cabled at the San Carlos 
Indian Reservation at Point of Pines, Ariz. At Mescalero 
Indian Reservation in New Mexico 4,500 acres were treated 
in 1949. The land managers used a light 3/4-inch cable and a 
1-7/8-inch heavy cable and reported the need for swivels. 
Mesquite was chained near Sells, Ariz., on the Papago Indian 
Reservation. Ranchers cabled juniper on private land north 
of Ashfork, Ariz., in 1949. 

Between 1950 and 1961 in Arizona about 1.2 million acres 
of pinyon/juniper woodlands were treated for control of 
trees. This is about 10% of the pinyon/juniper woodlands in 
Arizona. About 55% of the pinyon/juniper controlled in 

Chaining. 

aged or young stands of sagebrush or juniper was not 
recommended. 
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Arizona during this period was done by cabling or chaining. 
Ranchers and land managers often used the terms cabling 
and chaining interchangeably in describing treatment no 
matter which implement was actually used. This makes it 
difficult to be sure of the acreage that was actually chained. 
Of the total treated area, about 48% or 580,000 acres of 
deeded and state land was treated about equally by cabling 
and chaining. On Indian lands 340,000 acres were treated, 
about 28% being treated by chaining. Forest Service person- 
nel treated 216,000 acres, mostly by pushing trees with bull- 
dozers or by cabling. On National Resource lands adminis- 
tered by the Bureau of Land Management, about 77,000 
acres were treated by pushing and cabling. Most of the areas 
suitable for treatment by chaining or cabling in Arizona were 
treated by the mid 1950's. In New Mexico treatments con- 
tinued into the early 1960's. 

The Forest Service in Region 3 apparently preferred 
cabling to chaining because it was faster, less power was 
required, the whipping action of the cable jerked trees from 
the ground, the equipment was readily available, and there 
was less soil disturbance. During the 1960's on Forest Ser- 
vice lands, pushing juniper trees with bulldozers became 
more popular than cabling or chaining. Pushing was selected 
because most of the areas left to treat on U.S. Forest Service 
lands were not suited for chaining. 

The Interagency Range Seeding Equipment Committee in 
cooperation with the Bureau of Indian Affairs - USD1, Fort 
Apache Indian Reservation, White River, Ariz., sponsored a 
field test of chaining and cabling in 1957. Two large track- 
laying tractors were used to pull the 1-3/4-inch-diameter bar 
anchor chain (about a 30-pound chain) in combination with 
a cable. The double loop combinations were judged not to be 
a success. 

A great deal of brush was chained in Texas from about 
1954 through 1967. Robert Darrow estimated in 1962 that 
28% of the Rio Grande Plains had received some brush con- 
trol and that about 80% of the treatments involved chaining. 
After the early 1960's there was a shift to other methods such 
as root plowing or herbicides. 

In 1966 Perry Plummer of the Intermountain Forest and 
Range Experiment Station, U.S. Forest Service, suggested to 
the exploratory subcommittee of the Range Seeding Equip- 
ment Committee than anchor chains could be im-proved to 
make them more efficient in eliminating undesirable brush 
and tree competition. A trial was proposed in Cave Valley, 
Nev., to test an anchor chain with teeth welded across the 
links. 

At the 1967 meeting of the Range Seeding Equipment 
Committee, John K. Chambers reported on the evaluation of 
chaining of mesquite stands previously sprayed with herbi- 
cides. Fifty to 60% of the shrubs with stem diameters greater 
than 3 inches were uprooted. For unsprayed mesquite only 
20 to 30% of the shrubs were uprooted. For juniper species in 
stands 3 or more inches in diameter 30 to 50% were uprooted 
by chaining. The uprooting of smaller trees was 30% at best. 
The committee found in Texas and Oklahoma that resprout- 
ing after chaining often resulted in more plants than existed 
before treatment. In certain cases, subsequent treatments 
were cheaper because of chaining. 

The results of chaining performed by the Utah Department 

of Wildlife up to 1967 indicated that large tractors (at least 
200 hp) were required. The best combination of chain proved 
to be one with approximately 220 feet of length with the 90 to 
100 feet center section made up of 70- to 90-pound links. A 
lighter chain consisting of 30-pound links was suitable for 
the ends. They had experimented with welding car axles 
across the links to add teeth to the chain. 

The Forest Service in New Mexico chained 1,000 acres of 
juniper stands with an average of abour 400 trees per acre. 
They used 250 feet of 70-pound-per-link chain. Results indi- 
cated the chain was better than cable. Little damage was 
done to smaller trees. 

ModIfIed Chains 
John K. Chambers of the Ely, Nev., district of the Bureau of 

Land Management, tried welding 3-inch malleable angle 
irons into the 50 center feet of a 190-foot chain consisting of 
90-pound links. Later the entire chain was modified. About 
50% of the big sagebrush (Artemisia tridentata) plants were 
uprooted with one pass with this chain and an additional 20 
to 30% with a second pass. The angle iron teeth deteriorated 
rapidly, reducing the effectiveness of the chaining. 

The Bureau of Land Management reported in the Range 
Seeding Committee Proceedings for 1967 the results of tests 
involving 160 feet of 90 pound per link chain. Various impro- 
visions such as welding angle irons to the center 50-foot 
section and several types of teeth were tested. Pulling pat- 
terns were also varied. Swivels were used on the ends of the 
chain to allow the chain to rotate where it attached onto the 
tractor. 

These BLM tests in Nevada indicated a reverse J pattern 
was the most efficient configuration for the chain. Approxi- 
mately 50 to 70% of the big sagebrush was controlled with 
two passes (i.e. opposite directions) of the modified chain, 
but wear of the angle teeth was excessive. After this trial the 
chain was modified by welding 30-pound railroad rails 
across the links on the outermost 40 feet of each end of the 
chain. With this chain 70% of the sagebrush was removed by 
the straight portion of the chain and about 45% in the loop of 
the J. In 1967 dollars, the cost of this treatment was estimated 

Ely chain link. 
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at $3.50 per acre. 

Swivels 
The need for swivels was reported for cabling treatments 

carried out on the Mescalero Indian Reservation in New 
Mexico in 1949. The switch from cables to chains intensified 
the need for swivels. 

Jack Crowder was chaining big sagebrush on the Jacarilla 
Apache Indian Reservation in northwestern New Mexico in 
1967. He noticed that a rolling chain was more efficient in 
pulling up sagebrush plants without disturbing grass plants. 
He equipped his chain with swivels made from oil well tool 
joints. These swivels were not lubricated and soon over- 
heated and seized. Crowder fabricated swivels from track 
rollers with lubricated bearings. 

Don Cain at the BLM became chairman of the Anchor 
Chain subcommittee of the Range Seeding Equipment 
Committee in 1968. The major chaining development in 
1967-68 concerned the development of adequate swivels so 
the chain could rotate. The Ely, Nev., district of the Bureau of 
Land Management experimented with commercially manu- 
factured and handmade swivels for anchor chains. The 
commercially manufactured units failed after less than 4 
hours' use. The most successful swivels tested were those 
manufactured by Jack Crowder. 

Ball and Chain 
A ball and chain system was developed for brush control in 

steep terrain where it is impossible to operate large tractors 
in parallel positions. This modification of chaining was prob- 
ably first developed in the rugged mountains of southern 
California. The ball is usually made from a surplus anti- 
submarine net buoy with a 5- or 6-foot diameter. The steel- 
walled buoy is completely filled with water, sand, or con- 
crete, and attached to one end of a chain. The waterfilled ball 
weighing 1-1/2 to 2 tons is supposed to hold one end of the 
chain down slope while a tractor drags the other end along 
ridge tops. A concrete-filled ball weighs about 5 tons and 
becomes a problem to transport. 

Frederick Full and Waldon Vincent made a ball and chain 

for treating mixed oak and pinyon/juniper communities on 
the Spanish Fork Ranger District of Uinta National Forest. 
Their experiment was judged a success, but they expe- 
rienced difficulty keeping the ball at the correct downslope 
angle. There are a lot of hazards in using a ball and chain. 
Balls have been known to break loose and roll downslope. 
The chain is often temporarily snagged on trees or rocks and 
when it breaks loose the ball can suddenly drop downslope. 

Dixie-Sager Chain 

The Dixie National Forest, located in southwestern Utah, 
was faced in the late 1960's with thousands of acres of 
degraded and big sagebrush-dominated rangelands and 
limited funding for range improvement. Hoping to develop a 
less expensive brush control implement than the brushland 
plow, range managers initiated a program in 1967to improve 
existing chains. 

The materials used were a worn chain, railroad rail, and 
two rebuilt track rollers. The modified chain produced was 
250 feet long and weighed 20,000 pounds. There were 235 
links with 6-inch pieces of railroad rails welded lengthwise 
on the outfaces of the links to act as digger teeth and 15 
smooth links on each end. In operation the chain twisted like 
a giant rototiller. This modified chain was named the Dixie- 
Sager. 

After the chain was tested in different vegetation types and 
terrain, changes were made in the digger teeth by cutting off 
the "foot" of the railroad rail. Thus the teeth became "T" 
shaped with the top of the T welded lengthwise to the chain 
link. This change provided for a pointed digger tooth which 
scarified the soil better than before and allowed the teeth to 
clean themselves of debris, because there was no flanges as 
the chain twisted and rolled in its forward motion pattern. 
The need to have digger teeth that will clean themselves of 
debris is very important in using modified anchor chains. 

The Dixie-Sager, like all modified anchor chains, uproots 
brush and scarifies the soil more when it is pulled in a narrow 
swath than in a wide swath. Thus, it is pulled in a U pattern 
with the tractors no more than 75 feet apart. If a higher 
degree of scarification is required on a particular area, the 
swath is narrowed to 50 feet. 

In contrast to the 1967 cost of $3.50 per acre, the 1982 price 
for double (twice-over) chaining in big sagebrush was $14.00 
per acre. 

Ely Chain 
As an outgrowth of the chaining experiments sponsored 

by the Range Seeding Committee in Nevada, the Ely District 
of the Bureau of Land Management developed a modified 
chain named appropriately, the Ely chain. 

The Ely chain differed from the Dixie-Sager in the direc- 
tion that the railroad was welded across the links and stuck 
out on each side of the link-like diggers. In this chain modifi- 
cation, one piece of railroad rail was welded perpendicularly 
across both bars of a link. 

The specifications for the Ely chain called for 210 to 300 
feet or 62 to 110 pound per link anchor chain with 18 inches 
of 70 to 90 pound per yard railroad rail welded across the 
links. Swivels were required to allow the chain to turn. Track- 

Swivel made from crawler tractor track roller. 
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laying tractors exceeding 200 hp were recommended for 
pulling the chain. 

Operation patterns recommended for the Ely chain varied 
with the vegetation being treated. For maximum churning 
action from the chain, a J form was recommended. The 
greatest amount of brush control occurred along the straight 
portion of the chain and the least in the loop portion. 

By pulling the Ely chain in a J pattern, the maximum con- 
trol obtained of big sagebrush was 70 to 85% with double 
chaining in opposite directions. A U-shaped pattern result- 
ed in 50% brush control. 

The cost of brush and tree control with the Ely chain was 
reported in 1971 as $4.00 to $7.00 per acre for pinyon/juniper 
depending on the age classes of trees present and the ter- 
rain. For big sagebrush the cost per acre ranged from $2.00 
to $4.00 per acre. It is not clear whether these were contract 
costs of actual costs figures and, if they were actual cost 
figures, it was not apparent that the cost of transporting the 
chain and tractors to the site was included. The rate of pro- 
duction for the Ely chain in pinyon/juniper stands was esti- 
mated at 200 acres per day for one-way chaining and 150 
acres per day for the second chaining over the sameground. 
Production rates for big sagebrush sites were given as 300 to 
320 acres per day. 

The Intermountain Forest and Range Experiment Station 
developed a small chain (35 feet long) for creating openings 
in oak (Quercus sp.) brush fields. Pulled behind a single 
tractor, this chain must have been remarkably similar to the 
original Hawaiian chain. 

Testing of Modified Chains 
The modified chains developed for pinyonhjuniper and 

sagebrush vegetation were widely tested by the Soil Conser- 
vation Service in diverse vegetation types in Texas and the 
Southwest. The results of these tests were included in the 
report of 1975 of the anchor chain subcommittee of the 
Range Seeding Equipment Committee. The report concen- 
trated on means of fabricating modified chains and hard- 
facing surfaces to limit wear. Chain swivels were a problem 
and various lubricating methods were developed to prolong 
their life. Drawings of the Dixie-Sager chain, Ely chain, and 
swivels are available from the USDA/Forest Service Equip- 
ment Center, Missoula, Montana. Drawing number is MEDC 
568. 

Disk Chains 
The idea of a disk chain originated in Australia where a 

100-foot-long chain with disks on every other link was used 
on lands operated by the King Ranches of Texas. The latest 
development in disk chains is in the state of Texas. Chaining 
was generally not proven highly successful as a control 
treatment for most brush species occurring in Texas. Tillage 
obtained from disking with an offset harrow after rootplow- 
ing produced consistently better stands of seeded forage 
species than treatment with chaining. However, the use of 
offset disk harrows was often limited by woody trash accum- 
ulations and large stumps. Large, heavy disk blades (24 by 
0.5-inch blades) are welded to a heavy anchor chain. This 
chain requires different pulling techniques from those used 

with conventional chains. The cost of using this implement 
on Texas rangelands is projected at $6.50 per acre compared 

with $14 to 
disking. 

$25 per acre (1982 dollars) for conventional 

Analysis of the Use of Chains 

Probably the use of chains as range improvement imple- 
ments has raised more controversy than any other land man- 
agement practice. Much of this controversy deals with the 

philosophy of including the physical changes in what indi- 
viduals perceive as the natural environment. Such consider- 
ations are extremely important in implementation of a range 
improvement program, but we will confine our analysis to the 
weed control and seedbed preparation characteristics of 
chains. George Roby and Lisle Green summarized the 
results obtained with chaining as follows: 

Advantages: 
1. Low cost per acre compared with alternatives. 
2. High production rate in suitable terrain and vegetation. 
3. Minimum ground disturbance (this depends on type 
of chain). 

Disk-chain. 

Loading chain. 



Ran gelands 6(3), June 1984 127 

4. Enough debris left on surface to help reduce erosion 
potential. 
5. In certain vegetation types, it facilitates burning. 
Disadvantages: 
1. Selectivity poor because of restricted maneuverability. 
2. Application limited by slope, irregular terrain. 
3. Age and type of brush or trees can severely limit 
usefulness; supple woody plants bend under chain. 
4. Crown- or root-sprouting species are not controlled. 

The practical land managers who developed and modified 
anchor chains as range improvement devices have always 
stressed their limitations. For example, the original publica- 
tion on the Dixie-Sager chain stressed that if complete con- 
trol was desired on deeper, relatively rockfree soils, the 
brushland plow should be used. The Dixie-Sager chain was 
adapted for sites with more rugged topography and rocky 
terrain where plowing was not readily feasible. 

The key to understanding the use of the chain as a brush 
control implement is that the chain produces partial brush 
control. In terms of some management goals, especially 
wildlife habitat enhancement, this appears to be an advan- 
tage rather than a drawback. However, it has been a long 
established biological fact of life that partial brush control 
will lead to a dynamic increase in brush species unless the 
environment potential released by controlling the brush is 
preempted by desirable forage species. 

The chances of establishing desirable forage and browse 
species to compete with brush seedling dynamics is directly 
related to how good a job of seed coverage is obtained in the 
chained seedbed. Besides seed coverage, the amount of 
herbaceous weed competition in the seedbed from a weed 

such as cheatgrass (Bromus tectorum) also limits the chan- 
ces of seedling success. 

Factors In the Success of Chaining 
Probably for no other range improvement implement is 

there a greater discrepancy between the quality of results 
obtained in general practice. Chaining fulfills the require- 
ments of a rugged, fast, and low-cost implement, but this 
does not mean it is simple to operate. 

The first error in application of chaining technology is site 
selection. Big sagebrush stands with an abundance of young 
supple plants or shrubs containing many root-sprouting 
species are not suitable for chaining. The same applies to 
pinyon/juniper sites with tree seedlings and many saplings 
in the stand. Big sagebrush stands with dense cheatgrass 
understories are also examples of sites not to chain. Sprout- 
ing species such as snakeweed (Gutierrezia) or rabbitbrush 
(Chrysothamnus) should not be chained. 

The second level of error in chaining involves technology 
transfer from those who know how to use the implement to 
those who want to apply the technology. The size and cost of 
chains and the tractors necessary for their operations has 

precluded their use by most research/educators. Few stu- 
dents get their hands-on experience with chaining from qual- 
if ied instructors. This lack of experience is a fundamental 
problem that land management agencies are trying to 
address through training programs. 

The success of many chaining projects could be enhanced 
by integration of weed control technologies. The control of 
seedling and sapling pinyon/juniper whips with herbicides is 
an example of such integration. 

POSITION ANNOUNCEMENT 

Agronomy instructor, prefer M.S. or Ph.D. with strong practical experience in dryland and irrigated 
farming operations. Teaching assignments include: crop science, crop production, irrigation, forages!- 
range management, weeds, soils, soil fertility & fertilizers. A nine or ten month contract with summer school 

options is available. 
The agriculture department at Colby Community College stresses practical production oriented individ- 

uals pursuing a four year agriculture degree. 
Applicants should have initiative, desire to excel as an undergraduate instructor and be able to develop a 

successful program dealing with all phases of agronomy. The inter-related nature of our agriculture 
department requires that programs complement one another; for that reason, experience with animal 
sciences, agribusiness and microcomputers is desirable. The ability to communicate and work closely with 
both traditional and adult students, staff and producers in a demanding position is essential. Salary is 

commensurate with experience and training. Applicants should sent resume, references and transcripts to: 
Vaughn W. Henry, Chairman 
Department of Agriculture 
Colby Community College 
Colby, KS 67701 

(913) 462-3984 ext. 256 
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Poisonous Plants: The Hemlocks 

Lynn F. James 

Water hemlock, Cicuta spp, and poison hemlock, Conium 
maculatum, are both members of the family Umbelliferae 
(carrot family). These 2 groups of plants are often confused 
especially because of their common names. These plants are 
easily distinguished by shape of leaves and by the different 
habitat where they grow. 

Cicuta spp. 
The Cicuta spp. are known by several common names: 

cowbane, wild parsnip, spotted hemlock, poison hemlock, 
wild carrot, spotted parsley, water hemlock, and others. 

Description 
A cluster of leaves first appears at ground level in early 

spring. The leaves are large and may reach a length of 2-3 
feet at maturity. The leaves are pinnately compound. In most 
species the primary vein branches are directed toward the 
notches of the serrations rather than the points. The primary 
stem of the plant is produced just before flowering. It is 
hollow except at the joints where the leaves are attached, 
attains a height of 5-10 feet, and terminates in several gb- 
bose clusters of small umbellate infborescences of tiny white 
or greenish flowers. The lower inch or more of the stem is 
thickened and subtended by one to several roots which are 
greatly thickened in the upper portion. The thickened under- 
ground portion when cut lengthwise displays an area of 
compressed internodes that form a series of compressed 
chambers. The cut surface exudes droplets of a yellowish 
oily liquid with a pungent raw parsnip odor. This chambered 
root and distinctive odor are also characteristic. 

Cicuta propagates from seeds and lateral shoots. The 
plant flowers in the summer at which time the food reserves 
in the tuberous root are exhausted. But before the thickened 
root system disappears it produces a lateral shoot that over- 
winters and initiates a new plant the next year. The plant 
appears to be a perennial but is, in reality, an annual. 

The cicuta species can be found growing along ditches 
and in seeps, swamps, and other wet areas throughout the 
United States and southern Canada. 

Toxic Principle 
Species of the genus Cicuta are some of the most violently 

poisonous plants in North America. They are toxic to all 
species of livestock and also to man. 

The toxic principle is a highly unsaturated higher alcohol 

The author is with the Poisonous Plant Lab. USDA, ARS, 1150 East 1400 
North, Logan, Utah 84321. 

Poison hemlock, Conium maculatum. 
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called cicutoxin. 

Toxicity 
Signs of poisoning may occur 15 minutes to an hour after 

the plant is consumed. The signs of poisoning include saliva- 
tion, tremors, grinding of the teeth, abdominal pain, dilated 
pupils, and elevated body temperature. Death may occur 
quickly or within about 8 hours. There are no specific post- 
mortem lesions. 

Conditions of Poisoning 
The roots of cicuta are toxic at all stages of growth. Dead 

roots and rootstocks are also toxic. The new spring growth is 

toxic but the plant becomes less toxic with maturity; how- 
ever, animals have been intoxicated by grazing mature 

plants. Most livestock losses associated with this plant are in 
the spring. 

Prevention 
Poisoning of livestock by water hemlock can be prevented 

by control and eradication of these plants from the areas 

where they can be grazed. These plants can be controlled by 

grubbing and by applying 2,4-D at the rate of 2 pounds acid 
equivalent during active growth. 

Poison Hemiock 

Description 
Conium maculatum, poison hemlock, or hemlock is also 

known as spotted hemlock because of the purple spots on 
the lower portion of the stem. it is a tall (4-8 ft) coarse, erect 
plant that spreads by seeds. The stems are stout, rigid, gla- 
brous, and hollow except at the nodes. The leaves are large, 
glabrous, much dissected, and triangular in outline. The 
dissected leaves give the plant a lacy fernlike appearance. 
The flowers are small, white, and in umbellate clusters, It is a 
biennial that sometimes acts as a perennial. 

Poison hemlock grows throughout the United States and 
southern Canada. It often grows in luxuriant stands along 
roadsides, ditch banks, and edges of cultivated fields. it was 
introduced into the United States from Europe and has 

spread throughout most of the country. 
Toxic Prlncipie 

Poison hemlock contains at least 5 closely related alka- 
loids: coniine, N-methyl coniine, conhydrine, coniceine, and 
pseudoconhydrine. Toxicity decreases as the plant matures. 

Toxicity 
All classes of livestock are susceptible to Conium poison- 

ing. Signs of poisoning include nervousness, trembling, 
ataxia, dilation of pupils, weak and slow heartbeat, coma, 
and death. 

Conditions of Poisoning 
Conium is unpalatable and is rarely grazed by livestock. 

Utilization usually occurs in early spring when the poison 
hemlock is growing but the more desirable forages are not 
yet available. 

Prevention 
Prevention lies in maintaining good weed free pastures 

and grazing them the proper time and rate. 

MOVING? Please try to give us 
four weeks notice. Send your 
present address label and this 
form to Society for Range Man- 

age me nt 
2760 W. 5th Ave. 
Denver, Cob. 80204 
Name 
New Address 

City 
State Zip 

ATTACH OLD 
ADDRESS LABEL 

HERE 

Water hemlock, Cicuta spp. 



130 Ran gelands 6(3), June 1984 

Communiions 

Of a Good Communicator 
Harold F. Heady 

WHEN ASKED TO GIVE AN INSPIRATIONAL for the 
Information and Education Communciations Workshop at 
the 1984 Annual Meeting, Society for Range Management, 
in Rapid City, South Dakota, my first thought was to look 
for a prayer. It turned into a two-part sermon instead. I'm 
told that a sermon should never have more than three 
points, but two are even better. 

Effective communication and leadership have much in 
common. Seldom can one be an effective leader without 
communicating. Effective communication is a key element 
in leadership. Leaders bring people together to make 
something happen. The skill is in bringing diverse views to 
common judgement for activities that none could manage 
alone. Change always has to be organized and communi- 
cation is the leader's process for so doing. I also submit 
that effective leadership and influential communication 
induce a degree of tension. Loud and cheerful argument 
within the organization is desirable so that all points of 
view are analyzed and the final outcomes are at least par- 
tially agreeable to all. It seems to me that SRM and specifi- 
cally the I and E Committee should develop programs that 
will identify leaders and facilitate their effectiveness. 

MY SECOND POINT RELATES TO the first and asks: 
What are the target leadership audiences? The range pro- 
fession puts tremendous effort into educational matters. 
As a Society, one can list Journal of Range Management, 
Ran gelands, abstracts of meetings, programs of meetings, 
newsletters, brochures, benchmarks, speeches, displays, 
and more. As individuals we sell ourselves, or extol our 
range professional knowledge to make a living. One target 
audience of all this is the combined students, users and 
managers of land as exemplified by the youth camps, sec- 
tion field trips, and display booths at some other profes- 
sion's annual meeting. We do reasonably well with this 
audience of fellow professionals, but SRM leadership has 
insufficient financial support to always be where needed. 

A second audience might be called the administrative 
level people. It includes business and agency decision 
makers at federal, state, and local levels who interpret pol- 
icy, whether that policy was stipulated by legislative sta- 
tute or business affairs. Only a few of these people come 
from range management backgrounds. Those with ranch 
or professional experience perhaps need little persuasion 
to adopt the SRM viewpoint. What they do need is up-to- 

date information and viable support to help them in the 
competition with all the other decision makers or should I 
say, with the competing multiple users. All the natural 
resource decision makers constitute this audience and I'm 
concerned that we do so little for them. 

The third audience is the group who sit at the top of the 
public pyramid. They are the policy makers who base their 
actions on their perceived needs of society. Almost none 
of these people have range management backgrounds. 
They are the politicians and their staffs in our society. 
Most of us have little contact with them. Somehow Range 
Management needs to communicate so that we don't hear 
questions of the type: "How many litters does a cow have 
each year and how many calves in a litter?" 

STILL ANOTHER PUBLIC, onewhich I callthe"missing audience," 
is a misty combination of the three just described with live- 
stock interests given passionate attention. That audience is 
the target of such signed editorials as "The Overgrazing of 
Cattle Is Ruining Western Land" that recently appeared in 
the Los Angeles Times and another called "Sacred Cows 
at the Public Trough" in the Sacramento Bee. My first 
reaction to these is a letter to the editor, but that is a no- 
win proposition for two reasons: It does not change the 
view of either paper or writer and it gives opportunity for a 
second editorial. The counter campaign should be aimed 
toward the audience of the editorials, which is the mostly 
urban populations and the political level of rule-makers 
representing them. The thrust should be that much public 
rangeland is greatly improved and that the successes are 
due to the range management profession and the users of 
the land. Surely, fat cattle coming from Fremont's "The 
Great American Desert" can be proved. But where do we 
find the proof that rangeland is in better condition now 
than anytime in this century? Where is the newspaper edi- 
torial or SRM advertising document that describes a range- 
land management success story? 

YOU MAY SAY THAT the I and E approach to all these 
audiences should be through the youth in grades K 
through 12 or even 16, but I'm not sure it is. Decisions and 
policies are made currently. We can not wait for youth to 
become senior decision-making persons. The range pro- 
fession and SRM in particular need to do more for the pol- 
icy makers and administrators without doing less for the 
first level audience. 

The following paraphrased statements, while not a third 
item in this sermon, aroused a thought in which you too 
may be interested: 

—Live communicators constantly change 

Editor's Note: This was the lead off paper for the Information and Education 
Symposium at the 37th Annual Meeting, Society for Range Management, 
1984, at Rapid city, S. Dak. Dr. Harold Heady, University of California at 
Berkeley, Department of Forestry and Resource Management, is a past- 
president of SRM. 
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methodology—dead ones don't need to. 
—Live communicators are a bunch of noisy people— 

dead ones are fairly quiet. 
—Live communicators are constantly deficient in staff— 

dead ones have a surplus. 
—Live communicators exceed their financial support— 

dead ones have a balanced budget or more than they 
spend. 

—Live communicators support crusades—dead ones 
wait for the Denver office. 

Youth Range Forum 

—Live communicators move on faith—dead ones oper- 
ate with everything in sight. 

—Live communicators evangelize—dead ones fossilize. 
If you don't like the word "communicator" try substitut- 

ing groups like department heads, committee chairs, SRM 
officers, professional societies, and even your spouse. I 
should not end with this "bumper sticker" mentality but 
there is a need for action and innovation so that we talk 
less to ourselves and more to other audiences. 

Today, the Edwards Plateau of Texas produces large 
bodied, beautiful, big-antlered bucks. This has not always 
been true. Ranchers first had to realize that if they could not 
grow food, they could not grow deer. This realization has 
recently become evident with this "deer-factory" area of 
Texas which supports in excess of 1.5 million white-tailed 
deer. This is more than 50% of the white-tailed deer popula- 
tion of Texas and is the largest white-tailed deer herd in the 
United States. Proper management of these deer can provide 
ranchers with an income that equals or exceeds the income 
from livestock production. The leasing of hunting rights 
results in a gross state revenue of more than $150 million 
annually. 

The Edwards Plateau, where my home is located, covers 
24 million acres in west central Texas and is predominantly 
rangeland with major ranching industries in cattle, sheep, 
and goats. This area is a vegetational savannah with an 
excellent mixture of forage plants-forbs, browse, and grass 
such as sideoats grama, the state grass of Texas. 

Nutrition, or the lack of adequate nutrition, is a major 
problem of the white-tailed deer on the Edwards Plateau. 
Ranchers and hunters have observed that a trophy buck 
cannot be produced if nutrition is inadequate. Therefore, in 
the management of white-tailed deer in the area, the rancher 
must first consider food as the number one necessity and the 
deer asthe numbertwo concern. This all goes back to "if you 
can't grow food, you can't grow deer." 

Food grown to produce deer must fulfill 2 nutritional 
needs—that for body growth as a primary need, with antler 

Editor's Note: This is the winning paperof the High School Youth Forum at the 
1984 Annual Meeting, Society for Range Management, Rapid City, S. Dak. 
Carolyn was also elected President of the High School Student Forum for 
1984. Following high school she plans to attend Texas A&M University and 
study range science and plant breeding. Her goal is to achieve a PhD. 

For further information on the Youth Range Forum, readers should refer to 
the article by Irene Graves entitled "History and Preview of 1984's Youth 
Range Forum" which appeared in the December, 1983, Range!ands. 

Another paper on the sublect of whitetail deer is the article by WA. Malts- 
berger, in this issue, entitled "Management of Whitetail Deer in South Texas." 

The author lives at 50 Lark Lane, New Brauntels, Texas 78130. 

development and reproduction as 
secondary needs. Deer need be- 
tween 13 and 16% protein in their 
diet for body growth, nearly dou- 
ble the requirement of a cow. For 
antler growth, reproduction, and 
body growth, deer need a min- 
imum of .65% calcium and .56% 
phosphorus in their diets. Given 
free choice and availability, the 
diets of white-tailed deer usually 
consist of 60°h forbs, 30% browse, and 10% grass. Common 
forbs eaten by deer are Englemanndaisy and orange zexme- 
nia. Little-leaf lead tree, Texas kidneywood, and many spe- 
cies of oaks are frequent browse plants of deer. Deer rarely 
eat grass. The small quantities eaten are only the tender 
young shoots. Other grass parts are too difficult to digest. 

Proper forage must be maintained all year, especially from 
May to October, the period before the breeding season when 
deer experience their greatest need for food. This time span 
corresponds to the major growth period and is a very critical 
period for fawn survival. Late winter may be a crucial time 
too, when gravid does are developing fawns and bucks are 

replacing antlers. 
Competition for food is the greatest problem facing white- 

tailed deer in the Edwards Plateau today. Since deer prefer 
forbs and browse, their greatest food competitors are sheep 
who eat mainly forbs, and goats whose diet is mainly browse. 
Even cattle at times, may be competitors, but they are usually 
complements to deer. Cattle graze the grass and the deer are 
able to eat the browse and forbs which grow abundantly 
when the grass is decreased. 

Livestock, unlike deer, can adapt their diets to available 

forage. Cattle switch their diets to choice browse when there 
is a shortage of grass. Goats and sheep also easily switch 
from browse and forbs to grass when preferred forage is in 
short supply. Deer, unfortunately, are not so versatile. 

Efficient range management programs are important to 

White-Tailed Deer Management of the Edwards 
Plateau of Texas 

Carolyn E. Fey 
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the survival of the white-tailed deer. Livestock and grazing 
management programs must be designed to reduce food 
competition between livestock and deer. The wise rancher 
will develop his management system to meet the needs of his 
white-tailed deer, livestock, and range. 

Under a combined management plan, plants must be the 
primary consideration. It is well known that "if you can't grow 
food, you can't grow deer" or even livestock. Since plants 
make their food from their green leaves it follows that if all 
leaves are grazed off, a plant can not make food for itself, nor 
for the deer and livestock. 

It is important that only 50% of the plant be utilized by 
grazing animals and the remaining 50% be left for the plant. 
Taking more than 50% of a browse species usually results in 
browse lines, which indicate poor range conditions for 
white-tailed deer or livestock. Small young deer are espe- 
cially hurt by the high browse lines. Ideally for deer, there 
should be available forage from the ground level to 50 inches 
high. Over-browsed land is usually over-grazed land, caus- 
ing a condition called retrogression. Retrogression is a 
backward trend in plant productivity, diversity, and nutri- 
tional value, but it can be corrected by proper grazing 
practices. 

Brush control is an important part of a planned grazing 
system. This can be done in several ways—by chemical or 
mechanical means, or by prescribed burning techniques. 
Small forbs come up after prescribed burns. These forbs are 
very important to the white-tailed deer, which especially like 
immature plants. 

Following brush control measures, a systematic planned 
grazing system should be designed to suit the needs of the 
animals, the land, and the rancher. It is usually best to have 
two or more fenced pastures for manipulation of the live- 
stock. Various "short duration" grazing systems, providing 
long rests for both browse and forbs plants to increase in 
vigor, are suitable for the Plateau area. High intensity/low 
frequency methods, which rotate one herd of cattle between 
several pastures, also allows long rest periods between graz- 
ing uses. A 16-cell pasture/one herd system is excellent for 
providing wildlife forage. It may also be modified to rotate 
the livestock in 12 pastures with the other 4 reserved for the 
deer. Flexibility is important in any grazing system. The Mer- 
rill 4 pasture, 3 herd, system has also been working very well 
for the co-management of deer and livestock on the Edwards 
Plateau. 

An ideal system for this area is a 15 to 20 pasture rotation 
with half cows, one-fourth goats, one-fourth sheep, plus a 
statisically complementary number of deer. The advantage 
to the deferred-rotational grazing system is that the defer- 
rment allows the plant to rest and grow. Also, deer prefer to 
graze fallow land. The smart rancher quickly realizes that 
after cows have mown down a pasture, the deer are drawn to 
the freshly exposed forbs. Another advantage to a properly 
planned rotational system is that the same pasture will be 
rested and grazed at different times of the year at planned 
intervals. This is most beneficial to the plants and in turn to 
the wildlife and the livestock. Still another advantage to rota- 
tional systems is that livestock will have the chance to chose 
their favorite forage. Whereas, in a non-rotational system, 

species overselection by the livestock means a lower quality 
diet available to deer. In the rotational system, deer have 
access to resting pastures with first choice of the forbs and 
key browse species. This limits the forage competition with 
livestock to a very small part of the entire system. 

Continuous grazing or year-round use is commonly prac- 
ticed on many ranches on the Edwards Plateau. This method 
quickly puts stress on the deer. In this system, the numbers 
and kinds of animals are the only factors used to determine 
the proper grazing system and grazing rates. Usually the 
carrying capacity is maintained at or slightly below the 
appropriate level of the range, but can fluctuate due to spe- 
cies selection pressures. The rancher has to be flexible and 
he has to reevaluate his range for changes in deer and live- 
stock population to match the changes in the available 
forage. 

An important factor in the maintenance of high deer nutri- 
tion is to have a buck:doe ratio not to exceed 1 buck to 3 does 
(1:3). Good doe management is the key to balancing deer 
numbers with the food supply. Harvesting does prevents 
deer overstocking. On the Edwards Plateau a good buck:doe 
ratio is 1 buck to 2 or 2.5 does, depending upon available 
forage. 

The key factor, If man wishes to maintain a thriving deer 
population, is available forage. To do this, the rancher must 
balance animals to avaiiabie forage. if he does not, nature 
will take her awesome course. The course nature takes will 
be in the form of die-offs due to starvation and overgrazing. 
This process increases the chances for survival of the next 
deer generation and gives the forage a chance to grow back. 
Natural die-offs may occur at 5 to 7 year intervals if no 
management system is practiced. Even though sometimes 
harsh, nature does provide for the welfare of her deer. 

Deer like men, are what they eat. if we ensure a plenteous 
supply of healthy, nutritious plants, we can expect heavy 
body weight and large antler size on our deer. Moreover, 
good nutrition results in a high fawn production with a high 
survival rate, as well as a sound resistance to disease. Yes, 
the well-informed rancher on the Edwards Plateau is fully 
cognizant that his deer must have quality ranges in order to 
have quality nutrition. They know well "if you can't grow 
food, you can't grow deer." 
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Current Literature of Range Management 
This section has the objective of alerting SRM members 

and other readers of Ran gelands of the availability of new, 
useful literature being published on applied range manage- 
ment. Readers are requested to suggest titerature 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). 
Alaska's Agriculture and Forestry; by Sigmund H. Restad (Coord.) 

and Helen L. McNicholas (Ed.); 1983; Alaska Rural Dev. Council 
Pub. 3; 220 p. (Cooperative Extension Service, Univ. Alaska, Fair- 
banks. Alaska 99701; $9 plus postage) Composed of fifteen, indi- 
vidually authored chapters on Alaska agriculture, including separ- 
ate chapters on forage crops, rangelands, and animal production; 
well illustrated; current compilation; includes Alaska maps on 
range soils, agricultural soils, and forests. 

Combination Range-Pasture Management In South Florida for a 
Low-Energy Grassland Program; by L.L. Yarlett; 1983; Proc. 
Intern. Grassland Cong. 14:672-675. (Range Ecosystem Manage- 
ment, Univ. Fla., Gainesville, FL. 32611) Provides practical recommenda- 
tions for coordinating the use of rangeland resources and pasture 
forages for cattle production in semitropical south Florida. 

Determining Grazing Intensity on Rangeland; by Gerald E. Jasmer 
and Jerry L. Holechek; 1984; J. Soil & Water Cons. 39(1):32-35. 
(Dept. Anim. & Range Sci., N. Mex. State Univ., Las Cruces, N.M. 
88003) Evaluates present methods used for measuring grazing 
intensity as applied to herbaceous vegetation. 

Diffuse Knapweed Invasion into Rangeland in the Dry Interior of 
British Columbia; by Judith H. Myers and Denis E. Berube; 1983; 
Can. J. Plant Sci. 63(4):981-987. (Dept. Plant Sci., Univ. Br. Col., 
Vancouver, B.C. V6T 1W5) Studied the ecology of diffuse knap- 
weed invasion into good condition grassland; concluded over- 
grazing not a necessary prerequisite to invasion. 

Food Habits of Elk in the Northern Great Plains; by Adrian P. 

Wydeven and Robert B. Dahlgren; 1983; J. Wildl. Mgt. 47(4) :91 6- 
923. (Wisc. Dept. Nat. Resources, Box 2565, Oshkosh, Wisc. 
54903) Studied elk feeding patterns throughout the year and iden- 
tified key forage species; conducted at Wind Cave Nat'I Park. 

Foxtail Barley Heading, Yield, and Quality as Influenced by Growth 
Regulators and a Desiccant; by Larry M. White; 1984; Agron J. 
76(1):27-30. (USDA, Agric. Res. Serv., P.O. Box 1109, Sidney, 
Mont. 59270) Studied the use of chemicals in controlling plant 
numbers and reducing seedhead production as means of improv- 
ing pasture and hayland forage. 

Impacts, incidence, and Control of Predation on Livestock in the 
United States, with Particular Reference to Predation by Coyotes; 
by Dale A. Wade; 1982; Council Agric. Sci. & Tech. Spec. Pub. 10; 
20 p. (CAST, 250 Memorial Union, Ames, Iowa 50011; nominal 
charge) Presents the scientific background of predation on live- 
stock and animal damage control methodology and acceptability. 

Improving Blackbrush Ranges; by F.D. Provenza, J.E. Bowns, J.C. 
Malechek, P.J. Urness, and J.E. Butcher; 1983; Utah Sd. 43(4):90- 
95. (Agric. Expt. Sta., Utah State Univ., Logan, Utah 84322) Stu- 
died the responses of domestic goats and blackbrush to winter 
goat browsing aimed at improving blackbrush range for cattle 
grazing. 

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

The Introduction and Suitability of Icelandic Horses In Northwestern 
Alaska; by William B. Collins and John Brooks III; 1984; Agrobo- 
realis 16(1):27-32. (Agric. Expt. Sta., Univ. Alaska, Fairbanks, 
Alaska 99701) Summarizes the requirements, potential uses, and 
special adaptations of the Icelandic horse as a work and pleasure 
horse in tundra regions. 

Leaf and Stem Forage Quality of Big Bluestem and Swltchgrass; by 
J.L. Griffin and G.A. Jung; 1983; Agron. J. 75(5):723-726. (USDA, 
Agric. Res. Serv., University Park, Pa. 16802) Characterized 
changes associated with maturation and their management impli- 
cations in a beef-forage system. 

Long Calving Seasons: Problems and Solutions; by L.R. Sprott and 
John R. Beverly; 1983; Texas Agric. Ext. Bul. 1443; 11 p. (Agric. 
Ext. Serv., Texas A&M Univ., College Station, Tex. 77843) Sum- 
marizes the advantages and strategies for shortening the calving 
season in beef cattle breeding herds, with emphasis on 60- to 
90-day calving seasons. 

Methods for Vegetation Sampling and Analysis on Revegetated 
Mined Lands; by Jeanne C. Chambers and Ray W. Brown; 1983; 
USDA, For. Serv. Gen. Tech. Rep. INT-151; 57 p. (lntermtn. For. & 
Range Expt. Sta., 507 - 25th St., Ogden, Utah 84401) Considers 
reference area selection, sampling schemes, and species diversity 
as well as production, cover, and density sampling methodology; 
related to Federal regulations. 

Onset of Puberty In Helfers of Diverse Beef Breeds and Crosses; by 
Jay S. Dow, Jr., J.D. Moore, Curtiss M. Bailey, and W.D. Foote; 
1982; J. Anim. Sd. 55(5):1041 -1 047. (Anim. Sd. Div., Agric. Expt. 
Sta., Univ. Nev., Reno, Nev. 89557) Determined age of puberty for 
Hereford, Red Poll, Angus, and Charolais-cross heifers. 

Pattern of Defoliation by Cattle Grazing Crested Wheatgrau Pas- 

tures; by B.E. Norton and P.S. Johnson; 1983; Proc. Intern. Grass- 
land Cong. 14:462-464. (Dept. Range Sd., Utah State Univ., 
Logan, Utah 84322) Studied spatial and temporal impact of cattle 
grazing on individual plants and tillers, with emphasis on grazing 
severity and frequency. 

Plant Community Variability on a Small Area in Southeastern Mon- 
tana; by James G. MacCracken, Daniel W. Uresk, and Richard M. 
Hansen; 1983; Great Basin Nat. 43(4):660-668. (Agric. Expt. Sta., 
Palmer Res. Center, P.O. Box AE, Palmer, Alaska 99645) Des- 
cribes variability in plant communities in a prairie grassland-forest 
ecotone and its management implication in multiple-use manage- 
ment. 

Prevention and Control of Wildlife Damage; by Robert M. Timm 

(Ed.); 1983; Univ. Neb., Coop Ext. Serv., Lincoln, Neb.; abt. 680 p. 

(Wildlife Damage Handbook, 202 Natural Resources Hall, Univ. 
Neb., Lincoln, Neb. 68583; $20) Comprehensive reference of ver- 
tebrate species causing economic damage or becoming nuisance 

pests and their control; looseleaf, 3-ring organization; sections 
individually authored. 

Proceedings of the Workshop on Southwestern Habitat Types, April 
6-8, 1983, Albuquerque, New Mexico; by W.H. Moir and Leonard 
Hendzel (Tech. Coord.); 1983; USDA, For. Serv. Southwestern 
Reg., Albuquerque, N. Mex.; 110 p. (USDA, For. Serv., Albu- 
querque, N. Mex. 87102) Emphasis given to recent concepts of 
habitat types, comparison of habitat typing and other ecological 
classifications, and implementation in resource management an 

planning. 
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Response of Macartney Rose (Rosa bracteata) and Understory 
Vegetation to Herbicides; by Robert E. Meyer and Rodney W. 

Bovey; 1984; Weed Sci. 32(1):63-67. (USDA, Agric. Res. Serv., 
College Station, Tex. 77843) Compared kind and formulations of 
selected herbicides and trends in vegetation during the three-year 
period following application. 

Revegetating Processed Oil Shale In the Upper Mountalnbrush Zone 
of Colorado; by Robert B. Ferguson and Neil C. Frischknecht; 
1983; USDA, For. Serv. Res. Paper INT-321; lop. (lntermtn. For. & 

Range Expt. Sta., 507- 25th St., Ogden, Utah 84401) Studied the 
establishment and growth of planted, container-grown shrubs on 
processed oil shale covered with topsoil or rock mulch or 
amended with straw. 

Selection for Improved Seedling Vigor in Russian Wild Ryegrass; by 
JO. Berdahl and R.E. Barker; 1984; Can. J. Plant Sd. 64(1):131- 
138. (USDA, Agric. Res. Serv., Mandan, N. Dak. 58554) Compared 
different progeny lines for emergence, related seed weight and 

coleoptile length to seedling emergence, and estimated heritabil- 
ity of seed weight and coleoptile length. 

Short-Term Responses of Pricklypear (Opuntla IIndheImerI) to 
Foliar- and Soil-Applied Plcloram in the Southern Rolling Plains; 
by V.R. Aldridge, P.W. Jacoby, Jr., R.E. Steger, and F.S. Hartmann; 
1983; Texas Agric. Expt. Sta. Prog. Rep. 4127; 8 p. (Agric. Expt. 
Sta., Texas A&M Univ., College Station, Texas 77843) Compared 
both formulations at three selected phenological stages of devel- 
opment. 

Switchgrass Establishment by Conservation Tlllage; Planting Date 
Responses of Two Varieties; by M.T. Panciera and G.A. Jung; 
1984; J. Soil & Water Cons. 39(1):68-70. (Agric. Expt. Sta., Univ. 
Wisc., Madison, Wisc. 53706) May planting dates were more effec- 
tive than June or July planting dates in Pennsylvania. 

Wiidiife Habitats in Managed Rangelands—The Great Basin of Sou- 
theastern Oregon: Bighorn Sheep; by Walter A. Van Dyke, Alan 
Sands, Jim Yoakum, Allan Polenz, and James Blaisdell; 1983; 
USDA, For. Serv. Gen. Tech. Rep. PWN-159; 37 p. (Pacific 
Northwest For. & Range Expt. Sta., 809 N.E. Sixth Ave., P.O. Box 
3890, Portland, Ore. 97208) Summary recommendations for man- 
aging rangelands in Southeastern Oregon for bighorn sheep habi- 
tat; one of a series. 

Winter Forages of Mountain Goats in Central Colorado; by Layne G. 
Adams and James A. Bailey; 1983; J. WildI. Mgt. 47(4):1237-1 243. 

(USD1, Bur. Land Mgt., Box 1150, Fairbanks, Alaska 99707) 
Determined winter diets of mountain goats and estimated prefer- 
ences for available forage plant species. 

Yield and Quality of Switchgrass Grown Without Soil Amendments; 
by J.A. Balasko, D.M. Burner, and W.V. Thayne; 1984; Agron J. 
76(2):204-208. (Div. Plant & Soil Sci., West Va. Univ., Morgantown, 
W. Va. 26506) Evaluated the use of this native, warm-season grass 
for grazing beef cows in summer under extensive management. 

RANGELAND 
HYDROLOGY 
by Farrel A. Branson, Gerald F. Gifford, Kenneth G. Renard, and 
Richard F. Hadley 

Unique in its emphasis on the hydrology of rangelands, primarily arid and semiarid 
lands, RANG ELAND HYDROLOGY provides a text for one aspect of range manage- 
ment where none has existed before. This expanded Second Edition presents in-depth 
information for those who must manage rangeland or respond to questions about the 

impacts of land use practices on hydrology. 
Included in the new Second Edition are a chapter on modeling with approaches to 

predicting the effects of land use, and a chapter on the rapidly developing field of snow 
pack management. 

The 352-pages include 197 illustrations, providing rapid access to an assembly of 
data found nowhere else and useful in the preparation of environmental impact state- 
ments. Extensive bibliographic material with each chapter and a subject matter index 
add to the useableness of the book. 

Range scientists and managers, soil conservationists, hydrologists, agricultural 
engineers, land reclamation specialists, wildlife managers, graduate and undergradu- 
ate students and their professors, as well as all interested in the hydrology of arid lands 
will find RANGELAND HYDROLOGY a valuable addition to their libraries. (352 pages 
paper laminated cover $15.00 US) 
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Legislative Log 
After a short Easter recess the 98th U.S. Congress faced many complex foreign relations and domestic issues. Also, the 

large federal deficit and other economic problems continued to take a large amount off the limited time available. A few of the 
more important bills and issues are explained below. 

Proposed Bill Description of Bill Status of bill as of May 14, 1984 

S2163 Senator 
Grassley, Iowa 
Attached as an 
amendment to a 
revenue bill that 
had been passed 
by the House and 
sent to the Senate 
where it was given 
a number. 

Conservation Tax Credit. Bill would allow land- 
owners a 20% investment tax credit for installing 
conservation practices up to $25,000 per year 
and on 85% of expenditures over that amount. 
Credits would be allowed for conservation tillage 
systems, contour farming, installing grass water- 
ways, fencing for protection, field windbreaks, 
tree planting for erosion control or cover, and 
other improvements as specified by USDA regu- 
lations. The program would be a strong incentive 
for landowners to install and maintain vegetation 
that benefits soils, water and wild life resources. 

National Outdoor Recreation Review Commis- 
sion. S-1090 would establish a 21 member com- 
mission plus an advisory council. H.R. 2837 
would establish a 15 member commission plus 
an advisory council. The proposed commission 
would undertake an examination and evaluation 
of existing and potential public outdoor recrea- 
tion land and resource area programs and oppor- 
tunties and then report to the President and 
Congress. 

Commonly called Sodbuster Bill. Senate Bill 
(S.663) contains only a sodbuster provision that 
is somewhat weaker than the House version. 
House bill (H.R. 3457) contains 3 main provisions. 
1. Denies price supports and other subsidies to 
farmers for crops grown on newly plowed and 
highly erodible land in arid sections of West. 
2. A conservation reserve which provides for 
long-term contracts for taking land out of pro- 
duction, installing a cover crop on erodible land. 
3. Authorizes a voluntary set-aside to protect 
farmers' face acreage when some lands are strip 
cropped or rotated. 

House resisting Senate changes In public lands clean air law 
A coalition of industry groups is asking the House again 

this year to make significant changes in Clean Air Act provi- 
sions affecting the public lands. 

But the House subcommittee chairman in charge of writ- 
ing amendments to the act, Rep. Henry Waxman (0-Calif.), 
does not want to change those provisions. In contention are 
classifications of public lands that require air over them to be 
kept clean, visibility over parks, and fugitive dust. 

A tentative first drafting session in Waxman's subcommit- 
tee on Health and EnvironmentscheduledforApril 10 did not 
address public lands issues. If and when another attempt at 
writing amendments will be held is up in the air. 

One thing is certain—the old Clean Air Act has expired. 
How to extend it is uncertain. Waxman and environmental- 
ists want to keep the old act unchanged except to add tough 
acid rain and hazardous air pollution standards. A coalition 
of industry groups wants to make major basic changes in the 
act. 

S-2163 passed the Senate in April as an amend- 
ment to a miscellaneous revenue bill which had 
already been passed by the House. The House 
Ways and Means Committee and the Senate 
Finance Committee will go to conference on the 
bill as soon as a few problems are worked out. 

House sub-committee on Public Lands and Na- 
tional Parks held hearings in late April. The 
Senate has held hearings. The administration 
supports the general idea. The proposed bills will 
likely be compromised and the resulting bill will 
likely pass this session. 

S-663 was passed by the Senate in November1983. 
H.R. 3457 was passed by the House despite some 
earlier predictions to the contrary. The bill now 
goes to a House-Senate conference committee 
where the differences between the two branches 
of Congress will be resolved; observers believe 
that the Senate conferees may accept the House 
sod buster language as well as the conservation 
reserve and voluntary set-aside provisions of 
HR. 3457. Conference action is expected some- 
time after the Memorial Day recess. Final action 
will be reported in a later issue of Ran gelands. 

As a minimum, industry wants the House to go along with 
the public lands program changes adopted March 13 by the 
Senate Environment Committee in a Senate bill (S 768). On 

prevention of significant deterioration, 5 768 would retain 
the Class I pure air system for pre-1977 parks and wilderness 
areas and Class II, or dirtier air, for post-1977 parks and 
wilderness areas. But the Senate would allow a state to opt 
out of an incremental system. 

On visibility, The Senate bill would make two important 
changes. First, it would delete reference to 44 park and wil- 
derness areas that the Interior Department has identified 
with vistas outside the areas that should be protected. 
Second, the bill would restrict only "significant" visibility 
impairment, meaning impairment could be balanced against 
economic costs. 

Finally, on fugitive dust, the Senate bill makes clear that 
such contributors as mining, timber, and agriculture are not 
to trigger controls. 

Public Land News, April 12, 1984 

S-i 090 
HR. 2837 

S-663 
Senator Arm- 
strong, (R) Colo- 
rado H.R. 3457. 
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Stymied by lawsuits, Forest Service halts aerial herbicides 
The Forest Service, reacting to a series of adverse court 

decisions, has halted aerial spraying of herbicides on all 
national forest lands. 

The agency said it would continue to approve the applica- 
tion of herbicides on-ground outside of Oregon and Washing- 
ton. U.S. District Court Judge James Burns in Portland, Ore., 
has halted the use of any herbicides by the Forest Service or 
BLM until he can rule in the herbicide suit he is hearing, 
Northwest Coalition for Alternatives to Pesticides (NCAP) v. 
Block. 

BLM does not intend to halt spraying outside the North- 
west. It doesn't make much difference because the vast 
majority of BLM's herbicide spraying is done in Oregon and 
is shut down by Burns' order. 

In rulings in seven cases over the last year courts have 
repeatedly found Forest Service and BLM EIS's inadequate. 
The courts have bought the argument forwarded by conser- 
vationists that the agencies should make worst case ana- 
lyses in EIS's before allowing use of aerial herbicides. 

The government argues that approval of the use of herbi- 
cides by the Environmental Protection Agency is proof of 
their safety. Besides, worst case analyses take months to 
prepare and are easy to prove inadequate. 

Approximately one-quarter of the Forest Service herbicide 
application is done aerially on a total of about 68,000 acres. 
Herbicides, such as 2,4-0, Roundup, and Atrazine, are used 
for reforestation, brush and weed control along rights-of- 
way, and to control noxious weeds. Other pesticide uses, 
including spraying, will be permitted in national forests and 
on BLM lands. 

Public Land News, April 12, 1984 
Animal Care/Welfare 

Efforts to legislate the proper care and handling of live- 
stock are constantly underway either in Washington, D.C. or 
in state capitals around the country. 

Perhaps the most notable example—one dealing specifi- 
cially with farm animals—is the Howard Bill, H.R. 3170, 
introduced last session by Rep. James Howard (D., N.J.) 

The section of the bill which describes the reasons for it 
says: "Consumers, animal welfare advocates and various 
organizations have expressed concern that intensive farm 
animal husbandry, which involves the use of confinement 
systems in which veal calves, poultry, cattle, hogs and other 
farm animals are subjected to physical and behavioral modi- 
fication, very often results in unnecessary suffering by the 
farm animals involved, and they have called for a review of 
such husbandry, etc." 

The bill would set up a Commission on Modern Farm 
Animal Practices, made up of 12 members—five appointed 
jointly by the Speaker of the House and the majority leader of 
the Senate, including two farmers; one representative each 
from a farm organization, consumer group and animal wel- 
fare group; with the remaining seven appointed by the 
National Academy of Sciences. 

The commission would "investigate" modern farm animal 
practices and would publish among other things, proposed 
codes of practice for farmers. 

United Kingdom Situation 
Currently, in the United Kingdom, a "Code of Recommen- 

dations for the Welfare of Livestock" has been written and 

has received approval of Parliament. The codes are lengthy, 
but examples are not: Hot branding is not allowed; only a 
veterinarian may castrate a bull over two months of age; any 
type of 'operation,' including dehorning and castration, 
requires that an anesthetic be used. The codes do not now 
have the force of law, but they have been approved as guides 
to producers. 

On the other side of the fence, animal rightists appear to be 
more and more litigation-minded. They hope to place the 
animal rights issue in a court of law. And, under one strategy, 
they would attempt to prohibit slaughter, making it illegal. 

NCA committeemen do not expect this issue to go away. 
NCA is working in concert with several other animal agricul- 
ture groups to insure that this issue is handled properly. 

"Sacred Cows at the Public Trough" 
This is the title of a recent book by Dantzel and Nancy 

Ferguson which takes a "slap" at public lands livestock graz- 
ing. An article, based on the book, appeared in the Portland 
Oregonian and raised the ire of many western livestock pro- 
ducers. These producers pointed out many factual errors in 
what obviously was an effort to discredit the value of public 
rangelands to local and national economies. 

We haven't read it yet - but will; and I hate to encourage you 
to go buy a copy for a couple of reasons. One, it can't be too 
good for your blood pressure; and two, I hate to give mone- 
tary credence to such as this. Of course, on the other hand, 
-to withstand these onslaughts you have to know where 
they're coming from. 

ConservatIon Roundtable: 
Agricultural and Conservation leaders met at SCS Chief 

Peter Myers Indiana farm in April to discuss approaches to 
soil conservation. SAM President Joseph Schuster joined in 
the round table and presented range and related viewpoints. 

SRM Involvement In Legislative and Policy Process 
In March President Schuster met with the National Capital 

Section. He, also, helped prepare statements for the House 
and Senate Agricultural budget sub-committees. In April 
Executive Vice-President Jackson made followup contacts 
with selected Congressional leaders on range and related 
issues of interest to SAM. He also met with the National 
Capital Section, attended a Range Forum with other conser- 
vation leaders, and represented SRM on the planning com- 
mittee for the 1985 North American Wildlife and Conserva- 
tion Conference. 

Improving Public Access to Private Land 
A new 16-page booklet identifies the access difficulties 

faced by recreationists, private landowners, state wildlife 
agencies and others. It deals with the serious issues of tres- 
pass and liability. It is available at $1.00 per copy, postpaid, 
from the Wildlife Management Institute 1101 Fourteenth St. 
NW. Suite 725, Washington D.C. 20005. 

Congress Overrides Presidential Veto of Water Research 
By a vote of 87 to 12 in the Senate and 309 to 81 in the 

House, Congress voted to override a Presidential veto of a 
bill reauthorizing the Water Resource Research Program in 
the Department of the Interior. This program partially funds 
the water research institutes at the Land Grant Colleges. 
President Reagan had said that the research being con- 
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ducted was of state concern rather than of nation signifi- 
cance. The bill reauthorizes the research program for five 
years. It authorizes up to 36 milion peryear of federal expen- 
ditures for the five years. 

President 's 

Notes 

NACD Tuesday letter April 3, 1984. 

The first quarter of the Society's year has proven what I 
suspected. All along there are many many dedicated mem- 
bers willing to serve the Society often and well. There are 
many others who want to get involved. The best and most 
effective way to get involved is at the Chapter and Section 
level, as volunteers to help with field days, workshops, on 
meetings. If there is not such an activity in your vicinity, 
volunteer to organize one. 

In our effort to be more active in the political arena, we 
have submitted written testimony to the U.S. House Appro- 
priations Committee on Agriculture, the House Sub Commit- 
tee on Interior and Related Agencies, and the Senate Com- 
mittee on Appropriations. Ourtestimony urged the Congress 
to consider the national importance of rangelands in making 
appropriations in the 1985 Budget for the Service which are 
involved in range. We also urged funding of the "Rangeland 
Resource Act" and minimal funding for the "Renewable 
Resource Extension Act". 

The resolution adopted at Rapid City on the Universal Soil 
Loss Equations and Wetlands were sent to appropriate indi- 
viduals in agencies and congress. I discussed these resolu- 
tions with Secretary of Agriculture John Block and Soil Con- 
servation Service Chief Peter Myer at a Conservation Work- 
shop in April. They promised action, and I have since learned 
about a pending amendment to ASCS Policy which will allow 
ACP cost sharing on rangeland in poororfair condition with 
a downward trend regardless of the "1" value measurement 
of erosion. 

I attended a Conservation Workshop sponsored by Secre- 
tary of Agriculture John Block on Peter Myers farm in Mat- 
thews, Mo., along with representatives of 50 commodity and 
conservation groups. Basically, SRM recommends that the 
Secretary (1) sell conservation as a national and public prior- 
ities; (2) eliminate or reduce commodity supports which 
encourage fence-to-fence cropping and cropping of margi- 
nal loads; (3) develop methods of assessing resource degra- 
dation applicable to the resource; and (4) increase research 
efforts to develop better conservation technology applicable 
to cropland, forestland and rangeland. I was also able to 
express our support of the so-called "Sodbuster Bills" being 
considered by congress. This was an excellent opportunity 
for me to meet and get to know the USDA Agency heads, 
discuss their range management programs, and offer SRM 
support for increased efforts in range. 

I have had the opportunity of meeting with the National 
Capital and the Southern Sections. These meetings provided 
me the opportunity to see the Sections in action and catch 
them up on SRM activities. The Southern Section also spon- 
sored a field trip in conjunction with the Lousiana State 
University Agroforestry Symposium. It was well attended by 
both range and non range people. I hope to visit several more 
Sections this year. 

The Work of Committees has been gratifying. The Mem- 
bership Committee reports an upward trend in application 
during April; the Planning Committee has made a good start 
in revising our long-range plan; the International Affairs 
Committee is developing the first in a service of International 
Rangeland Resources Development Symposia for the Salt 
Lake City meeting; the ResearchAffairs Committee is devel- 
oping a policy statement on research and helped with the 
testimony to congress; the / & E Committee is preparing for 
the Second Annual Communications Workshop at Salt Lake 
City; the Accreditaton Panel has a very busy schedule this 
year with reaccreditation and new applications from several 
universities; the Public Affairs Committee has finalized and 
helped distribute the resolutions mentioned earlier and is 
working on inputs to the RCA process. See this and other 
issues of Ran gelands for reports from those committees. 

After my trip to the North American Wildlife Conference 
and Washington, D.C., in March during which I visited with 
leaders of many conservation and commodity groups, I am 
convinced that we have many friends and that many of our 
goals coincide. Compared with NACD, NCA, SCSA, and the 
Wildlife Society, we are a small group. But, we deal with the 
same resources, rangelands and its products, so we have a 
lot in common. I see a need for SRM to make closer ties with 
our affiliated organizations and societies, and where feasible 
get them to join use in our cause and goal to expose the vital 
importance of rangeland to the welfare of man. Whenever 

you can interact with others groups and communicate with 
them about range management, you will be personally 
involved in furthering our objectives. 

In an attempt to let you know actions by the Board, Off ic- 
ers, and Committees, we will publish in Ran gelands synopsis 
of Committee reports, Board minutes, resolutions, testimony 
and other items. But space and time is limiting, so if some- 
thing is of interest is omitted, please call or write me or Pete 
Jackson. What the Society does is your business and we 
want you to know about it—Joseph Schuster, President, 
SRM 

Executive 
Vice-President's 
Report 

To say that a lot has happened since my last report would 
be the understatement of the decade. I will try to be brief but I 
feel that it is very important that the SRM membership be 

kept informed on happenings both good and bad. 
First we have had some personnel changes. Jan Duck has 

moved to Cheyenne, Wyo., where she accepted a new posi- 
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tion. This is a fine step forward in her professional career and 
we are all very happy for her. 

In addition we were extremely lucky to have Rene Crane of 
Arvada, Cob., available to fill this void in our ranks. It was a 
very smooth transition carried without a hitch or a missed 
day. Naturally, Rene has a tremendous learning task facing 
her but with everyone's help and patience I feel certain that 
she will become a real team player and a professional. 

I am proud to report that our renewal rates and new 
member recruitment have stepped up considerably. We are 
now at a level similar to last year's count. This is a good sign 
of a healthy organization but we all need to work hard at this 
job; it's everyone's business. 

I have notIced the new 1984 dues rates being mentioned in 
some of the Section newsletters. This is the proper place for 
the increase to be announced, but I feel that I should explain 
briefly the need for a $5 increase. Of course inflation is the 
biggest fact with our heavier involvment running a close 
second. But what we really need to be exceptionally careful 
of is procrastination. Anytime an organization puts off 
proper dues increases it only makes the burden harder to 
bear when the crisis arrives. Well, this time I feel the Board 
was exceptionallywise in addressing thesituation in atimely 
manner by implementing a CPI formula for the future which 
in simple terms connects our dues to the Consumer Price 
Index of the Denver office area. If anyone wishes more in- 
depth explanation, I will be happy to try to give more details. 

Well, meanwhIle back out on the trail, I have represented 
the Society on a number of occasions in my continuing effort 
to gain maximum exposure and involvement. Itwas adistinct 
pleasure to speak to the BLM State Directors at their meeting 
in San Diego, Calif. I outlinedthe involvement of their people 
in the original organization of SAM back in 1948, and frankly 
it was one of leadership, a responsibility that should be 
continued and strengthened for everyone's benefit. 

There is nothing like going coast to coast. I have also been 
to Washington D.C., participating in another effort to weld 
and hammer the Grazing Land Forum into shape. It's coming 
along, but slowly. My hopes are still very high, but it will take 
time. While in Washington I accompanied Clare Hendee to 
many Congressional offices, where we explained the impor- 
tance of Rangeland Research, RREA, and the need for ade- 
quate funding for the agencies with range management 
responsibilities. I could dedicate this report to that effort, but 
I will only say that we are fortunate to have Clare and the 
National Capital Section hard at work in our behalf. 

Before someone asks, What else do you do besides travel?, 
I cut my teeth on my first accreditation team assignment. It 
was very interesting and educational. My imput was in the 
practical aspects of a degree in range management. We will 
have several schools applying this year, so it looks like a very 
busy year for the committee. 

You may remember in my April Report I commented on 
articles in the Journal of Range Management that would be 
valuable reading to producers. I have continued this project 
and again in the March issue of JRM there is good informa- 
tion. For example, read the article by Neil West entitled 
"Vegetation Change after 13 Years of Livestock Grazing 
Exclusion on Sagebrush Semi-Desert in West Central Utah." 
It really justifies the need for grazing. 

In addition there is a second article by a Society member 
Sam Coleman and his associates that is entitled "Semen 
Characteristics and Behavior of Grazing Bulls as Influenced 

by Shade." This article is important if you are trying fora high 
pregnancy percentage in a man's cow herd, and who isn't. I 
believe the only criticism I have is the length of the title, but 
once you're by that there is a lot to learn from that informa- 
tion. Again let me repeat: Try reading the JRM; you'll like it. 

AustralIa-the second International Rangeland Congress 
was a success with a large delegation from SRM on the 
agenda and in the audience. 

In addition to the IRC I would like to briefly review afew of 
the highlights of my trip. I joined two good members of SRM 
and their wives, Don Pendleton and Clark Martin, at Sydney. 
We toured the city and surrounding areas and then drove to 
Canberra. While there we saw the Australian national capitol, 
a model planned city, and a Sheep station. This region is a 
fine range area covered with grasses that I couldn't identify 
and thousands of sheep. We flew to Adelaide for the con- 
gress and I joined the Joe Schusters for a quick local tour of 
the general area. I also joined the mid-congress tour and saw 
some of the Bush and outback areas plus several mining 
towns. We were also privileged to tour the Drysdale Sheep 
Station, a true desert operation, where I saw the finest sheep 
I have ever had the opportunity to see. This was climaxed by 
spotting a wild kangaroo and splicing demonstration of their 
six-gage wire fence. Following the congress, which was very 
educational, I joined two other SAM leaders, Stan Tixier and 
Dr. Leo Merrill, and his wife Pat for a self-guided tour of 
Tasmania and the city of Melbourne. I had not better luck 
with the grasses in that area, but I felt better when I watched 
the experts scratch their heads. 

While in Tasmania we toured Port Arthur a huge old stone 
prison that was abandoned in the 1870's. Apparently a lot of 
the ancestors of Australia's citizens seemed to have passed 
through there. I never met any of them personally but I swear 
every other business had a Jackson involved in it. Sure 
makes you wonder about the old family tree. Seriously, the 
Australian people are as friendly as any group of people I 
have ever met and I must take this chance to thank them, all 
the way from the great organizers of the congress to the 
citizens who nearly had to take us by the hand and lead us 
home on many occasions when were sure that we were 
completely lost. I feel it may have been the highlight of my 
involvement in Range Management. Before I go farther for 
those frugal members of the Society—and thank God we 
have them—the trip was on me and it was worth every penny 
it cost. 

I certainly wish I had the room to go into more detail on my 
trip but when ever I get the chance you can bet I will tell 
anyone who asks. 

In conclusion, remember our Summer Board Meeting. The 
good folks of the Northwest Section are working hard to give 
us a great meeting. It's located in a beautiful setting ideal for 
a great working vacation. I have been in some of the area 
where the tour will take place and it is spectacular. So let's all 
plan to be there prepared for a great time.—Peter V. Jackson, 
Executive Vice-President, SRM 

Frasier's Philosophy 
Time is rapidly passing. We are almost to the middle of the 

year and I have completed about 10% of my goals. I am happy 
to say that we are receiving a steady supply of new articles 
for Ran gelands and do not anticipate any problems with 
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providing a variety of interesting stories. 
Many SAM Sections and Chapters will be holding their 

summer meetings in the near future. These are the grass root 
meetings and many times the information presented or dis- 
cussed is new and represents current concerns of the 
members. I would welcome one paper from each meeting on 
the material presented or discussed. If a copy of the presen- 
tation is not available, let me know a name, address, and 

subject matter and I will do the follow-up. While these arti- 
cles will be solicited, the papers will still be put through the 
same review process that every other article goes through 
before being accepted. 

If you can keep your head when all others about you are 
losing theirs, then you just don't understand the problem. — 

Murphy's Law, Book Two 

Position Statements by SRM 
The Honorable John R. Block 
Secretary of Agriculture 
U.S. Department of Agriculture 
Washington, D.C. 20205 

Dear Secretary Block: 

The Society for Range Management (SRM) is a professional 
organization of nearly 6,000 members, international in scope, 
representing individuals and groups with a common interest in the 
study, management, and rational use of public and private range- lands and related ecosystems. Its headquarters are in Denver, 
Colorado. 

SRM membership includes ranchers, wildlife biologists, hydrolo- 
gists, range conservationists, students, teachers, businessmen and 
others, reflecting the wealth and variety of rangeland values and the 
diversity of interests in rangelands. We support sustained multiple use of rangeland resources, and have members with expertise in all 
rangeland sciences and in coordinated resource planning and 
management. 

Rangelands of the United States comprise over 40 percent, 
approximately 800 million acres, of the total land area. These lands 
provide a wealth of natural resource products and values, and mil- 
lions of people use and benefit from the wide variety of natural 
resources produced on rangelarids. The abundance of natural 
resources found in our rangelands and forest lands is a significant 
national treasure which demands our wise and thoughtful steward- 
ship in perpetuity. 

At our Annual Meeting in Rapid City, South Dakota, on February 
15, 1984, the Board of Directors of the Society for Range Manage- ment duly passed the enclosed Resolution indicating its official 
position on the misuse of Universal Soil Loss Equation (USLE) as a 
means for evaluating rangeland resources. 

Until technology is developed to replace it, The Society for Range 
Management recommends that the United States Department of 
Agriculture abandon the use of USLE as inapplicable on rangelands and adopt proven and acceptable techniques for evaluating vegeta- tion as a more accurate and earlier indication of degradation of the 
total rangeland resource. 

Thank you for your consideration on this issue and your strong 
support of the rangelands. 

Sincerely, 

Joseph L. Schuster 
President 

Misuse of Universal Soil Loss Equation (USLE) 
As A Means For Evaluating Rangeland Resources 

Whereas, USDA has adopted erosion expressed in tons of soil loss 
as the determinant of land treatment needs and as the measure of 
land treatment effectiveness; and 

Whereas, the universal soil loss equation has been prescribed as the 
formula for measuring sheet and nIl erosion, it has not been vali- 
dated for land uses other than cropland; and 

Whereas, rangelands are natural ecosystems and influenced by the 
interaction of multiple environmental components including vegeta- 
tion, animals, soils, topography, fire, water and climate; and 

Whereas, additional validation of the USLE is needed to measure the 
soil component within the total rangeland ecosystem; and 

Whereas, the range management profession recognized that natural 
ecosystem management involves the integrated application of 
numerous ecological principles and that changes in plant composi- 
tion are the proper indicators of range degradation and range 
improvement; and 

Whereas, the plant, animal and water resources will be severely 
deteriorated on most rangelands prior to the USLE indicating soil 
erosion problems; and 

THEREFORE BE IT RESOLVED, that the Society for Range Man- 
agement (SRM) strongly recommends USDA abandon the use of 
USLE as inapplicable on rangelands and adopt proven and accepted 
techniques for evaluating vegetation responses as a more accurate 
and earlier indication of degradation of the total rangeland resource. 

BE IT FURTHER RESOLVED, that the SRM strongly recommends 
the USDA to conduct further research to develop improved tech- 
niques for monitoring all components indicating the health and 
trend of the rangeland ecosystems and its response to treatment. 

Deterioration of Coastal Marshes 

The deterioration and loss of our nation's coastal marshes 
and estuaries should be recognized as an undesirable condi- 
tion and receive a high priority in the National Conservation 
Program and action should be initiated that will accelerate 
assistance to the landowner's in these areas. 

Whereas, the Society for Range Management recognizes coastal 
marshes as rangeland ecosystems; and 

Whereas, coastal marshes may be managed for livestock grazing, 
wildlife, and as nursery areas for marine organisms; and 

Whereas, the marsh ecosystems serve as an area of nutrient 
exchange with adjoining ecosystems; and 

Whereas, deterioration of coastal marsh ecosystem can result in a 
permanent loss of land to open water; and 

Whereas, the loss of coastal shorelines results in a loss of private 
property, state offshore limits, and ultimately a reduction of our 
nation's offshore boundary; and 

Whereas, proper management systems have proven effectiveness in 
the maintenance of these marsh ecosystems; and 

Whereas, increased assistance is needed to meet the demands 
and needs of marsh landowners to slow or reverse the deterioration 
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of the marsh ecosystems that they manage; and 

Whereas, conservation programs in the coastal marshes should 
receive the same priority for assistance, by the U.S. Department of 
Agriculture (USDA), as erosion control on cropland. 

THEREFORE BE IT RESOLVED, that the Society for Range Man- 
agement recommends that action be taken by the Secretary of Agri- 
culture to provide assistance, under existing USDA programs, to 
private landowners to protect these areas of National importance 
from further deterioration. 

Passed this 16th day of February, 1984, by the Board of Directors, 
Society for Range Management, meeting in Rapid City, South 
Dakota 

Range Management Course in 
Arid Zones of Mexico 

More than 28 million acres in Mexican Territory are arid 
zone ranges, so it is very important to have knowledge of its 
characteristics and of management to achieve better pro- 
ductiveness in the rangeland which is an important provider 
of feed for our livestock. Most of our rangelands have been 
mismanaged thus not developing their potential, and not 
conserving soil, water, vegetation and wildlife resources. 
This makes the zone even more arid. It is also very important 
to know that there are some other ways to produce in arid 
zones as it is—the exploitation of forest resources. 

These are some of the reasons why the Mexico Section of 
the Society for Range Management held this short course 
(December 8 to 11, of 1983) on "Range Management and 
Actualization in Arid Zones" in Rancho La Sauceda, in Coa- 
huila State. This short course was directed by Manuel Casas, 
president of the Mexico Section, SRM, also assisted by per- 
sonnel of National Bank of Rural Credit (BANRURAL), by the 
National Institute of Rural Capacitation (INCA-RURAL), 
Agriculture and Hydraulic Resources Secretary (SARH), 
Tecnic Consultive Comision for the Determination of Range 
(COTECOCA), National Seed Yield (PRONASE), and the 
Agrarian University Antonio Narro (U.A.A.A.N.). We had an 
attendance of 40 people. 

This course was held near the Coahuila desert in the North 
of Mexico. Its most important purpose was to update the 
people interested in range management to problems and 
possible solutions and some investigations made by differ- 
ent institutions. This course had 3 principal chapters: ecol- 
ogy of arid zones, including ecology, psicology, clime and 
the anatomy of exclosure—zone; the wild life resources of 
arid zones; and the improvement and management of natural 
range with concepts and strategies for the improvement of 
range resources—AntonIo Hernández Velasco 

Meeting Announcement 

Remote Sensing in Forest and Range Resource Manage- 
ment—the Tenth William T. Pecora Memorial Remote Sens- 
ing Symposium, August 20,21, 22, 1985, Fort Collins, Colo- 
rado. Contacts: William M. Ciesla, USDA Forest Service, 
3825 East Mulberry, Fort Collins, Colorado; or R.S. Driscoll, 
2217 Sheffield Drive, Fort Collins, Colorado, (303) 224-3028. 

Range Condition Symposium to be 
Featured at A.I.B.S. Symposium 

The Society for Range Management and the Ecological 
Society of America will co-sponsor a symposium entitled 
"Symposium on Secondary Succession and the Evaluation 
of Rangeland Condition" at the meeting of the American 
Institute of Biological Sciences on August 8, 1984, in Fort 
Collins, Cob. The intent of the symposium will be to look at 
the development of range condition criteria in the United 
States and how these criteria relate to concepts of secondary 
succession. It will also examine some alternative ways to 
define range conditions that have been used or proposed for 
use elsewhere. 

Speakers and topics will be: 
W.K. Lauenroth. Introduction; WA. Laycock, USDA, ARS, Fort 

Collins. Secondary Succession and Range Condition Criteria: 
Statement of the Problem; J.A. MacMahon, Utah State University, 
Logan. The Potential Impact of Theories of Second Succession on 
the Evaluation of Range Condition; D. T. Pendle ton, National Range 
Conservationist, Soil Conservation Service, Washington, D.C. The 
Evaluation and Use of Range Condition in the Soil Conservation 
Service; W.H. Moir, USDA Forest Service, Albuquerque, N. Mex. 
History of Development of Site and Condition Criteria for Evaluation 
of Range Condition in the U.S. Forest Service; RE. Wagner, Bureau 
of Land Management, Denver, Cob. History and Development of 
Site and Condition Criteria in the Bureau of Land Management; A.D. 
Wilson, CSIRO, Deniliquin, Australia. What is Range Condition: 
Development of Concepts in Australia; EL. Smith, University of 
Arizona, Tucson. Criticisms and Alternatives for Evaluation of 
Range Condition; and PG. Risser, Illinois Natural History Survey, 
Champaign, Ill. Rangeland Condition Analysis: Past, Present, and 
Future. 

For further information contact: W.A. Laycock, USDA- 
ARS, Crops Research Laboratory, Colorado State Univer- 
sity, Fort Collins 80523. Phone 303-484-8777; home phone 
303-226-3939. 

Range Research Wins for 
Teenager 

"Germination Ecology of Mountainmahogany" was the 
research subject that took 16-year-old Kevin Lindauer from 
the Colorado State Science Fair at Fort Collins, to a regional 
Fair at Columbus, Ohio, and on to the London International 
Youth Fortnight in England. 

Kevin, a student at John F. Kennedy High School in 
Denver, Cob., became interested in mountainmahogany 
seeds while collecting lichens in the foothills outside of 
Denver. Interested in the seeds as possible self-planters, he 
conducted germination experiments involving such factors 
as temperature, humidity, and daylight. The project captured 
top honors at the State Science Fair and a third place in 
botany at the International Science and Engineering Fair at 
Columbus. The trip to London was a special award spon- 
sored by the U.S. Navy and presented in Columbus. 
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SUMMARY OF THE MEETING OF THE BOARD 
OF DIRECTORS 

Minutes of the Board of Directors (BOD) are unofficial and 
unapproved. 

The following is a brief description of actions taken and 
assignments made by the BOD at the Annual Meeting in 
Rapid City, South Dakota, February 14-16, 1984. 

• The Annual Committee Team, especially Carolyn Sieg, 
was commended for their work and in getting the pre- 
convention Trail Boss publication to the membership for the 
1984 Annual Meeting. 

• Washington, D.C.: 
Clare Hendee reported on a Natural Resources Council 
briefing he attended. He expressed concern that among nat- 
ural resource scientists, the professional societies need to 
pull together and map out policy decisions to assist new 
personnel coming into the field with little or no experience. 
He again stressed the need for the Society to monitor poli- 
cies and legislation. 

• The Sodbuster, Wild Horse and Burro Acts are still pending. 
Continued follow-up was recommended. 

• The Coordinated Resource Management and Planning 
Committee was re-established under the jurisdiction of the 
Public Affairs Committee. 

• Policy and Position Statements were approved and shall 
be published at the earliest date possible. 

• An Executive Action Committee was established and shall 
be chaired by the First Vice-President. The Executive Vice- 
President shall place emphasis in this area by consulting 
with this Committee when immediate issues of policies and 
legislation require prompt attention. 

• Five percent (5%) of the net profit, excepting registration 
fees, from Annual Meetings shall be given to the Hosting 
Section beginning in 1984. 

• At least one of the authors of articles published in the 
Journal of Range Management must be a member of the 
Society or a higher page charge will be assessed (as deter- 
mined by the Board of Directors). 

• The dues schedule will be evaluated annually bythe Board 
of Directors and may be increased or decreased by the rate 
of inflation if deemed necessary to maintain a prudent fiscal 
management policy. 

• Humboldt State University in Arcata, California, was ap- 
proved in concept as the site for the 1987 Summer Meeting. 

• The University of Arizona was granted a two-year extension 
for accreditation, making this a full five-year accreditation. 

• The Producer Affairs Committee was given permission to 

hold a Summer Committee Meeting in conjunction with the 
New Mexico Section Meeting on June 14-15 in Clayton. All 
producer members of the SRM are encotiraged to attend. 

• The Society will continue participation in the Grazing 
Lands Forum. 

• Thanks were expressed by the Board of Directors to Danny 
Freeman, retiring Editor of the Rangelands, for his outstand- 
ing work over the past nine years. 

• Gary Frasier, the new Ran gelands Editor, reported that 
Committee Chairmen will be given the opportunity to publish 
committee information periodically. 

• The Handbook and Style Manual for the Journal of Range 
Management to guide authors and reviewers has been com- 
pleted and is available for distribution. 

• Approval was granted to hold a 1 1/2 to 2 day workshop 
with short courses by the Professional Affairs Committee in 
conjunction with the Summer Annual Meeting beginning in 
1985. 

• The printing of the information brochure, "Rangelands 
Can Be Forever" is now complete and it is now being distributed. 

• The 1985 Membership Committee will concentrate on 
stimulating the Sections on membership recruitment. 

• No member of the Board of Directors or an Officer or a 
member of the Honor Awards Committee will be eligible for 
nomination of an award while serving in that capacity. 

• Student membership will be distinguished by the Student 
Affairs Committee by naming high school students the High 
School Forum and university students the University Student 
Forum. 

• The theme for the 1985 Annual meeting will be "Range, A 
Vital Resource Then and Now". 

• The Northern Great Plains Section was approved to host 
the 1989 Annual Meeting to be held in Billings, Montana, 
February 19-24, 1989. 

TheSRM will co-sponsorthefollowing meetings, conferences 
and symposiums: 

• The BLM 50th Anniversary of the Taylor Grazing Act. 

• The Symposium on Aspen Management. 

• The American Society of Civil Engineers Symposium on 
Watershed in Denver, CO., in 1985. 

• All Board members were encouraged to attend as many 
Section Meetings as possible. 
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Condensed Minutes from the 
Advisory Council Meetings 
Rapid City, South Dakota 

February 12-14, 1984 
All items outlined below were approved by the Advisory 

Council and taken to the Board of Directors. Unless other- 
wise noted they were accepted by the Board officially or 
approved for implementation if no formal motion was re- 
q u i red. 

Meeting Sites 
The Board approved Billings, Mont., as the site forthe 1989 annual 

meeting. The California Section was approved to host the 1987 
Summer Meeting at Humboldt State University, Arcata, Calif. 

Membership items 
1. The Advisory Council recommended that an awards program 

be established for the best graduate student paper presented at the 
annual meeting. The Board referred this recommendation to the 
Awards Committee. 

2. The Council recommended that student status be validated 
each year by a school official. This recommendation will require 
further study by the Board. 

3. The Advisory Council recommended that all mailings to uni- 
versity and college student members be mailed to the school 
department address. The Board will obtain a response 
from the Range Science Education Council concerning this recom- 
mendation. 

Other 
1. The Advisory Council spent considerable time reviewing policy 

statements developed by the Board during their January 1984 
retreat. Recommendations on each statement were provided to the 
Board. 

2. The Board was asked to set up a vehicle for a clearinghouse for 
the collection and distribution of unwanted copies of the Journal of 
Range Management and Ran gelands. 

3. The Advisory Council recommended that the articles in the 
Journal of Range Management and Ran gelands and statements in 
Benchmarks be grouped according to subject matter. The Board will 
take this recommendation under advisement. 

4. The Council recommended to the Board that SRM continue to 
strongly support efforts to get appropriate legislation passed con- 
cerning the plow-out of rangelands. 

5. Carolyn Ohman of the Denver staff took minutes of the Advi- 
sory Council meetings and prepared the recommendations for pres- 
entation to the Board. We are grateful to Carolyn for the long hours 
and the excellent set of minutes. 

New Officer 
Don Nelson, Wyoming Section (recently transferred to Washington, 
D.C.), Is the new chairman-elect of the Advisory Council. 

Bill Laycock—Past Chairman 
Tommy G. Welch—Chairman 
Don Nelson—Chairman-elect 

Symposia and Workshops 
Proceedings of the Thorne Ecological institute-sponsored 

Symposium on Issues and Technology in the Management 
of Impacted Western Wildlife are now available. The Pro- 
ceedings result from the first in a biennial conference series 
related to wildlife management and natural resource devel- 
opment. The Proceedings contain 35 papers and two panel 

discussions on applied aspects of Planning for Cumulative 
and Secondary Impacts, Sampling Methodologies, Sensitive 
Species and Habitats, Data Base Systems, and Mitigation 
Techniques. Cpies of the Proceedings are available for 
$35.00 from Thorne Ecological institute, 4860 Riverbend 
Road, Boulder, Colorado 80301. 

A Range Field day sponsored by the Department of Range- 
land Resources and Eastern Oregon Agricultural Research 
Center, Oregon State University, is planned for June 26, 
1984. 

Some topics to be discussed include Agroforestry, Seed- 
ing Rangelands with a Rangeland imprinter in Eastern 
Washington and southeastern Oregon, Twentieth-year Re- 
sults from Plantation Grazing, and Remote Sensing Tech- 
nology and Materials for Extension Programs. Many of the 
speakers are SRM members. 

Spatial Data Analysis for Resource Assessment, a work- 
shop for those working in natural resource planning and 
management, includes an overview of spatial data character- 
istics and geographic information systems, descriptions of 
the role of remotely sensed data in GIS, discussions of the 
capabilities, limitations, and procedures involved in spatial 
analysis, and explanations of methods available for applica- 
tions to natural resource problems. For information contact: 
Training and Assistance Office, USGS/EROS Data Center 
Sioux Falls, South Dakota 57198 

National Wilderness Research Conference: An Interdisci- 
plinary Meeting, will be held July 23-26, 1985, Colorado State 
University, Fort Collins. The conference aims to integrate 
and interpret what has been learned by the scientific com- 
munity related to our wilderness resource and its human 
uses. Topical areas included are air, water, vegetation and 
soils, fish and wildlife, fire, use and user characteristics, 
wilderness benefits, visitor attitudes and behavior, and vis- 
itor management concepts and tools. For information, con- 
tact National Wilderness Research Conference, College of 
Forestry and Natural Resources, Colorado State University, 
Fort Collins 80523. 

A special program concerning biological problems asso- 
ciated with weeds, pests, and aliens will be held in conjunc- 
tion with the 1985 Annual Meeting of the Association of 
American Geographers, Detroit, Michigan, 21-24 April1985. 
The program, sponsored by the Biogeography Specialty 
Group, will include a panel discussion and research presen- 
tations dealing with processes and ecological consequences 
of the spread of disruptive plants and animals. Anyone wish- 
ing to participate is invited to send a preliminary letter out- 
lining their research interest, including a tentative title, to: 
Dr. Robert E. Frenkel, Geography Department, Oregon State 
University, Corvallis, OR 97331. This letter must be received 
by August 15, 1984. 

The 1985 meetIng of the American Forage and Grassland 
Council will be held in Hershey, Pa. March 3-6, 1985. For 
information, contact the American Forage and Grassland 
Council, 2021 Rebel Road, Lexington, Kentucky 40503. 



Come Experience Western Hospitality 
At Its Finest! 

1985 Annual Meeting of the 
Society for Range Management 

February 10-15, 1985 
at the Historic Hotel Utah 
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BOOK REVIEWS 

School of Renewable Natural Resources 
University of Arizona 
Tucson, Arizona 85716 

TITLE: Safeguarding the Land 
AUTHOR: Gloria Skurynski 
PUBLISHER: Harcourt Brace Jovanich, Inc., 757 Third 

Avenue, New York, New York 10017, 162 pages. 
Young people interested in renewable resource manage- 

ment and their career counselors will benefit from this infor- 
mative book. The author describes the experiences of three 
young women who work as a park ranger (enforcement), 
wildland fire specialist, and range conservationist. The 
reader learns of the job expectations, difficulties, and rewards 
these women encountered while working for the National 
Park Service, Forest Service, Bureau of Land Management 
(and other federal agencies). Following these career biogra- 
phies, the author discusses some conflicts that arise between 
users of federal lands (for example, uranium mining versus 
wilderness designation in Southern Utah). Career opportun- 
ities are described for over 15 professions in resource man- 
agement. Addresses for college and universities offering 
degrees in these fields are listed. Other sources of informa- 
tion include federal agencies and private conservation groups. 

In summary this easy-to-read paperback gives the reader 
an idea of what it is like to work in resource management and 
where to get more information. Our society needs qualified 
professionals to practice with multiple use and sustained 
yield concepts with our public lands resources. Although 
jobs are scarce in these federal agencies, this book demon- 
strates how three individuals found employment and gives 
the general public an appreciation for the work that is being 
done on our behalf. Public lands comprise one-third to one 
half the total land areas of the eleven western states and 
produce the timber, fuelwood, wildlife, beef, wool, water, 
recreational opportunities aesthetic beauty that, when prop- 
erly managed, are renewable and may be enjoyed for genera- 
tions to come. 

TITLE: Prevention and Control of Wildlife Damage 
EDITED BY: Robert M. Timm. 1983. 
PUBLISHER: Great Plains Agricultural Council, Wildlife 

Resources Council and Nebraska Cooperative Extension 
Service, 202 Natural Resources Hall, Lincoln, 68583-081 9. 

This publication provides a valuable reference to exten- 
sion agents, wildlife biologists, animal control officers, pub- 
lic health officers, pest control professionals, and students of 
wildlife biology. The information it contains is most useful to 
its audience when management objectives are predefined. 
The editor encourages the user to judge a given control 
method within a larger context. What role does the target 
species play in its surroundings? What effect might there be 
on non-target species? 

The main portion of this handbook contains descriptions 
of rodents, carnivores, other mammals, birds, reptiles, and 
amphibians with respect to their physical and ecological 
characteristics, typical damage caused, and methods by 
which damage can be discouraged or controlled. Useful 
drawings, diagrams, tracks, and distribution maps add a 
great deal to these species descriptions. References are 
given for each species if more information is required. 

Vertebrate pesticides are described in terms of effective- 
ness, application, and recommended handling. The hand- 
book lists where such supplies are scarecrows, recorded 
distress calls, traps, toxicants, and repellants can be pur- 
chased. 

Sections on damage identification and evaluation of pre- 
dation have color photographs to help readers identify the 
characteristic "clues" of given wildlife species that suggest 
causes of damage. Sometimes carrion eaters are thought to 
be the predator responsible for the killing of livestock or 
game species. With careful observation during necropsy 
unexpected causes of death may be revealed. The reader is 
warned of diseases that can be transmitted to humans while 
handling live or dead animals and precautions are described. 

This publication is well-balanced and superbly organized 
in a three-ring binder with loose leaf pages. The editor has 
drawn upon the expertise of many qualified individuals from 
all over the U.S. It is beyond the scope of this handbook to 
include applicable state laws and guidelines, but national 
laws are mentioned where applicable. There are indexes to 
target species; product, chemical, and trade names; and 
manufacturers and suppliers. 

GIANT 
HEAVY DUTY 

INFLATABLE BOATS 
2MAN $38 
3MAN $50 
4MAN $65 

Before Midnight 
For the Next 30 Days 

As part of an advertising test, Dunlap Boat Mfg. 
will send any of the above size boats to anyone 
who reads and responds to this test before the 
next 30 days. Each Boat Lot No. (Z-26 PVC) is 
constructed of tough high density fabric (resist- 
ant to abrasions, sunlight, salt & oil), electroni- 
cally welded embossed seams, nylon safety line 
grommeted all around, heavy duty oarlocks, 3 
separate air chambers for extra safety (4 air 
chambers in 4-man), self-locking safety valves, 
bow lifting & towing handle and are recom- 
mended for marine, ocean and fresh water recre- 
ation, camping, fishing or afamilyfun boat. Each 
boat will be accompanied with a LIFETIME gua- 
rantee that it must perform 100% or it will be 
replaced free. Add $7 handling & crating for each 
boat requested, Dunlap Boat Mfg. pays all ship- 
ping. If your order is received within the next ten 
days you will receive FREE a combined hand!- 
foot inflator/deflator bellows style pump for each 
boat requested. Should you wish to return your 
boat you may do so for a full refund. Any letter 
postmarked after 30 days will be returned. LIMIT 
three (3) boats per address, no exceptions. Send 
appropriate sum together with yourname and 
address to: Boat Dept. #104 Dunlap Boat Mfg., 
2940W. Pico Blvd., Los Angeles, CA 90006. Or for 
fastest service from any part of the country call 
collect (person-to-person for Boat Dept. #104) 
(213) 733-0912, before midnight seven days a 
week. Have credit card ready. 

by 
Susan Edlnger 



TORDON 22K 
S i RD(ES DOWN __-j 

WEEDS ON 
YOUR RANGE. 

TORDON* 22K HerbIcide gets the tough 
weeds to let your range grass grow 
naturally. Weeds like leafy spurge, 
Canada thistle, musk thistle, knapweed, 
yellow starthistle and many others. 
TORDON 22K is the proven best way to 
control deep-rooted broadleaf weeds 
and brush. When these are controlled, 
the grass comes back fast to give you 
a profitable range you can be proud of. 
The lowest cost way to more range 
land is to reclaim what the weeds and 
brush have taken. TORDON contains 
picloram which translocates all through 
the plant and deep into the roots to 
kill the whole plant. TORDON weed killer 
does not sterilize the soil. Most grasses 
are not harmed. A few, such as smooth 
bromegrass may be injured by moderate 
to high rates of application. The higher 
rates of TORDON 22K stay active in 
the soil for two years or more to knock 
out germinating weed seeds and root 
resprouts. Actually, the benefit of a 
total weed kill can last for many years. 
And a total weed kill with TORDON 22K 
herbicide is not uncommon! 
See your dealer for TORDON 22K Weed 
Killer. ..the herbicide that lets you 
strike back at tough weeds. 
RESTRICTED USE PESTICIDE for retail 
sale to and use only by Certified Appli- 
cators or persons under their direct 
supervision and only for those uses 
covered by the Certified Applicator's 
certification. 

Tordofl 22K 
Nothing else istougli like lrdon 22K. 

Dow Chemical U.S.A. 

Agricultural Products Department 
Midland, Michigan 48640. 
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