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President's Notes 

We in the Society are all proud of 
Rangelands and grateful to Gary 
Frasier, his staff, and his editorial 
board for the ever-improving qual- 
ity of the publication. The purpose 
of Rangelands, stated in each issue 
on the page preceding this column 
is: "Rangelands serves as a forum 
for the presentation and discus- 
sion of facts, ideas, and philoso- 
phies pertaining to the study, man- 

agement, and use of rangelands and their several resources." 
A major goal in my year as President is to encourage 

broader participation of readers in the "forum" provided by 
Ran gelands. My personal contribution to this goal will be to 
try to select topics for this column that will stimulate com- 
ments that can be included in following issues of Ran gelands 
as letters to the editor or as a feature articles. My first attempt 
follows. 

Preserving the Arts of Range Management 
I am proud to be a part of a professional organization, that 

from the very beginning recognized resource management 
as both a science and an art. I strongly support our range 
scientists and an expanded range research program. How- 
ever, in my view, the arts of resource management are more 
in jeopardy today than are the sciences. 

Any current list of popular resource issues would highlight 
biotechnology, genetic engineering, sustainable ecosystems, 
acid rain, hazardous wastes, and maybe even desertification. 
Management of rangelands is or should be a major factor in 

all these issues and all must depend heavily on science for 
effective resolution. I am confident that we have or will have 
the scientific resources to do it. 

My concerns for the future are not so much with science as 
with their application—the arts. Will we have the practical 
skills, the wisdom, the popular support, and the institutional 
resources needed to effectively use scientific knowledge in 
the resolution of resource management problems and issues? 

We are into the second or third generation of Americans 
who live in a world where milk comes from the refrigerator, 
water from the faucet, climate from the thermostat, informa- 
tion from computers, and role models from TV. Too few of 
our children live in home environments that provide oppor- 
tunity to learn those skills and attitudes necessary in the 
practical world of work that are essential to "on the ground" 
management of natural resources. 

On our public lands, are our resource managers out there 
managing resources and people? Or, are they collecting and 
organizing data for legislators, budgeteers, special interest 
groups, and computers? Do our public programs that influ- 
ence management of private lands and resources comple- 
ment and encourage science-based management? Or, are 
many of them merely bandaids responding to ever changing 
political pressures and resulting in increasing confusion, 
frustration, conflict, and more bandaids and paper work? 

The bottom line question here is: What can we do as indi- 
viduals and through our Society to product, preserve and 
improve the application—the "arts" if you will—of range 
management? 

Have I been provocative? I hope so. Let's hear from you— 
Jack Artz, President, Society for Range Management. 



52 RANGELANDS 14(2), April 1992 

Executive Vice-President's Report 
In a person's short stay on this 

earth there are only a few very 
special times. When I think about 
it, without question, my marriage 
to my wife Johnny was the most 
important, followed by the birth 
of our three children. Perhaps 
the next most special occasion 
may have happened just recently 
at our Annual Meeting in Spo- 
kane. I certainly am not going to 
get all emotional about the occasion, but to say the least I 
was overwhelmed. For those who were not present, it all 
started at the joint meeting of the SRM Board of Directors 
and the Advisory Council. I was asked to step to the front 
of the room when I received a beautiful picture from the 
Southern Section. Well, I have a very soft spot in my heart 
for the smaller Sections; they are spread over large areas 
and it's a real challenge for them to hold good meetings, 
but they do it on a regular basis. So I indicated my fond- 
ness for the little guys to the group. That would have been 
very appropriate but it was just the start of a wonderful 
experience. Section after Section stepped forward and 
each presented me with equally fine appropriate gifts. 

Now to set the record straight, I dearly love all the 
Sections and thrive on their meetings. So please let me 
say a deep felt and humble thank you to each of you, and 
do me a favor by overlooking my fumble, it was a real 
dinger wasn't it? Thank goodness I'm retiring before I 

really put my foot in my mouth. 
Well, that was just the start of my good luck, or peak of 

the iceberg. During our annual banquet I was again over- 
whelmed when some of the finest gifts I have ever 
received were presented to me. Can you imagine a beauti- 
ful picture of our family home of Sterling, a Charles Rus- 
sell enlarged print, a life membership, it was wonderful, 
but then the topper of them all, the Special Award for 
Achievement. Frankly, I was so set back I could hardly 
speak plus being afraid I would get all dewy eyed. I think I 
just said thank you. After I got clear back to Denver it 
really struck me, special award, maybe I should look that 
up to see what it meant. Then it all fell into place. My lord, 
those wonderful people, my friends, had paid one of the 
highest honors that could be given and I just stood there 
and said thank you. So right now I want to say something 
very profound and I can't think what it could be except I 
truly appreciate the honor far more than you can ever 
believe. In fact I question whether I should have received 
it all. But don't get any big ideas like taking them back— 
remember possession is nine points of the law and I'm 

keeping those precious gifts in a very safe place for the 
rest of my days. 

Following up on my comments that the little quiet 
things mean so much, I want to conclude this by describ- 
ing some little, but really great momentos: a beautiful 
pocket knife just slipped into my hand with a smile and a 
thank you; a unique pair of pliers that fold up and fit 
handily on your belt, I threatened to steal one time when I 
saw him use his to fix something; and there were more, 
like can I have a picture with us together—golly, I'm the 
one who wants the picture! 

My family has a great ability for leveling the playing 
field, quite often done with humor. When I saw two of my 
children, a sister, and two nieces and nephews walk in, I 
could hardly contain myself; but it only took those two 
kids about a minute each to get things straight and down 
to earth. For example, person after person showed me an 
old, beat up, flattened penny that my son was handing 
out. He was telling them it was one of those pinched 
pennies we all hear about. I wonder if there is some mes- 
sage there, what do you think? Right in the middle of all 
those gifts and honors my daughter walked to the podium 
with a bucket of staples and a fencing hammer and pro- 
ceeded to tell me that I might have left the ranch as top 
dog, but on our outf it when you come back you start right 
on the bottom. You guessed it, fixing all those darn fen- 
ces. At least they were new staples, as someone said to 
me. 

Allthat made me think: why am I leaving for retirement? 
had I made one of my normal wrong decisions? But, my 
daughter's description of her conversation with one of my 
grandsons made it final. I had never realized that several, 
if not all of those grandkids had never seen their grand- 
father except on odd weekends and holidays. Now that is 
wrong, and I must make it right to each and every one of 
them. So, you can see I have a lot of 4-H fairs to attend, a 
mountain of basket and football games to be at, and 
above all, a college graduation for each. Add that to all the 
work I want to do, programs to complete, and wonderful 
far away places I have yet to see, it looks like I will haveto 
do some very careful scheduling to fit it into the days and 
years I have left. 

This is my last report I have to write to you people. They 
have always been a pleasure to write, whether they met 
your standards or not, but at least I tried my best and that 
is all that really counts. 

I'll be around for a lot of the meetings, I wouldn't pass 
them up for anything. It's been a great honor and privilege 
to have tried to help you for all these many years. Thank 
you—Peter V. Jackson, Executive Vice-President. 
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The Conservation Perspective 
Maitland Sharpe 

I have been asked to talk about 
"the conservation perspective" on 
the conflicts between livestock and 
big game—not just my own perspec- 
tive or that of my organization, the 
lzaak Walton League, but the per- 
spectives that characterize the con- 
servation community at large. 

Conservationists and environmen- 
talists are a diverse lot. They hold a 
range of attitudes, opinions, concerns, 
and preconceptions. Stretching the 
term, "conservationist," to cover this 
diversity obscures serious disagree- 
ments over goals, perceptions, values, 
and understandings-of-the-facts. 
Some conservationists simply see 
livestock as the problem, and 
"Cattle-free-in-'93" as the solution. 
Others believe that livestock, wildlife 
and rangeland restoration are com- 
patible: that livestock can be a tool 
for improving range health; and that 
the public interest in wildlife and 
riparians depends, in part, on keep- 
ing intermingled private rangelands 
in ranching uses. Most lie somewhere 
in between. 

So, what do we see from the con- 
servation perspective? What do con- 
servationists want from the public 
rangelands? Let me hazard some 
general izat ions: 
• Conservationists are not satisfied 

with the balance between wildlife 
and livestock on the public range- 
lands. They tend to view livestock 
and wildlife as co-equal uses, with 
equal claims on available forage. 
By that standard, land management 
plans that allocate most of the 
available forage to livestock, leav- 
ing as little as 15 or 20 percent for 
wildlife, appear unbalanced and 
less-than-acceptable. Conservation- 
ists want to see abundant popula- 
tions of wildlife on the public lands. 

• Conservationists are skeptical that 
range condition is getting better, 
and not satisfied that it is getting 
better fast enough. We have been 
told, again and again, that range 
condition is the best it has been in 
this century, that the decline in 
range conditions has largely been 
stopped, and that the trend is gen- 
erally steady or upwards. But many 
conservationists find it hard to 
square those claims with what they 
see on the public lands, or with that 
they hear from the GAO or glean 
from the agencies' own documents. 
Conservationists are not satisfied 
with the rate of progress; we do not 
accept that stabilizing range or ri- 
parian condition at depleted levels 
is somehow "good enough." 

• Many conservationists believe that 
land management plans often allo- 
cate more forage than is actually 
available, so that overgrazing is 
built into the plan itself. This has 

happened, in particular, when plans 
assumed that major investments in 

range improvements would boost 
productivity, provide enough for- 
age for watershed, wildlife and live- 
stock uses, and make grazing adjust- 
ments unnecessary. Where the invest- 
ments did not take place, existing 
forage is over-allocated, expecta- 
tions are inflated, conflicts occur, 
and the resource is likely to be 
overgrazed. 

• Conservationists' interest in wild- 
life extends far beyond an interest 
in big game. They are at least as 
interested in non-game species, 
biodiversity, and threatened and 
endangered species as in elk, big- 
horn, pronghorn, or deer. Plans or 
management initiatives that deal 
with the needs of livestock and elk, 
but don't meet the needs of non- 
game or endangered species, or 
provide for biological diversity are 
not likely to pass muster with large 

and vocal segments of the conser- 
vation/environmental community. 

• In a larger context, conservation- 
ists want—and expect—abundant 
populations of wildlife; they want 
riparian areas restored to health 
and high productivity; they want 
rangelands in good-to-excellent con- 
dition and upward trend; they want 
watersheds that are functioning 
properly to recharge streams and 
hold back floods; they want easy 
access to the public lands for hunt- 
ing, fishing, and general recrea- 
tion; they want classic, open west- 
ern landscapes; and they want this 
legacy to be passed on to future 
generations undiminished. In short, 
they want many of the same things 
ranchers want, with a few varia- 
tions in emphasis. 

Across much of the pub- 
lic land West, the fate and 
the future of private live- 
stock and public wildlife 
are inextricably linked. If 
ranchers are forced out of 
business, wildlife will suf- 
fer as ranch properties are 
sold off, ranchettes spread 
over big game winter 
ranges, and trout streams 
are piped to urban sprink- 
lers. 

• Among conservationists, overgraz- 
ing by livestock is commonly seen 
as the cause of damaged range- 
lands, and removing livestock, or 
at least sharply reducing grazing 
pressure, is commonly seen as the 
cure. Livestock are viewed as gener- 
ally detrimental to range vegeta- 
tion and wildlife alike. Conserva- 
tionists are skeptical about the evi- 

Author is associate executive director, izaak 
Walton League of America. Remarks made at the 
conference on "Livestock and Big Game: seeking 
Common Ground' in Reno, Nevada, September 
18-20, 1991. 
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dence that livestock can have a 
beneficial effect on maintaining 
plant vigor and healthy range vege- 
tation. Despite Aldo Leopold, con- 
servationists do not normally see 
livestock as a tool to reverse plant 
succession, along with "plow, axe, 
and fire." This isan instance where 
ranchers and range scientists and 
managers have simply not gotten 
their case across to the conserva- 
tion community. 
Conservationists, including those 
who embrace the doctrine of multi- 
ple-use, generally believe there are 
some areas of the public range- 
lands that should not be grazed by 
livestock. These are usually desert 
ranges: areas of sub-marginal pro- 
ductivity, severely degraded range 
condition, but significant value for 
wildlife, watershed or other non- 
commodity uses, where the remain- 
ing productivity will not simultan- 
eously support wildlife, livestock, 
and the rehabiliation of severely 
degraded riparian zones. 

• Conservationists understand that 
the country and the West are chang- 
ing and that their power is grow- 
ing. The West is urbanizing; fewer 
westerners are involved in agricul- 
ture; public land recreation is boom- 
ing and fueling regional growth; 
non-commodity uses and values— 
wildlife, recreation, landscape, and 
especially water—are rapidly be- 
coming more valuable relative to 
traditional commodity outputs. They 
realize that six out of ten Ameri- 
cans now consider themselves "en- 
vironmentalists" and that over 80 
percent of voters rank the envir- 
onment as one of their three orfour 
greatest concerns. 

• Conservationists feel their numbers; 
they take their growing power 
seriously; they expect to have a 
voice and a role in range manage- 
ment and wildlife decisions. And 
they will not be satisfied with a role 
that is restricted to the abstract 
exercises of the planning process. 
they have learned they must also 
have a voice in the allotment-level 
decisions that put the plans into 
effect on the ground. 

• Conservationists are impatient. For 
a full generation, we have waited 
with growing impatience for dra- 
matic improvements in range con- 
dition: for the new balance prom- 
ised by FLPMA, the massive invest- 
ments promised in PRIA, and the 
on-the-ground data and decisions 
promised in the monitoring policy 
of the '80's. We have participated in 
planning, only to see plans go un- 
implemented. We have seen pro- 
gress, but the progress does not 
match the promise; what we have 
seen does not match our expecta- 
tions. 

• We have noted improvement where 
managers and ranchers (and in 
some cases conservationists too) 
have made a concerted effort— 

The question is whether 
we will, by working 
together, manage change 
in ways that leave us all 
better off—or whether we 
will refuse to try, and let 
change manage us. 

where time and money and politi- 
cal will have been invested in reha- 
bilitating damaged ranges or 
riparians—in places like the Prine- 
ville District in Oregon or the Wall 
Creek Allotment on the Beaverhead 
National Forest. We are convinced 
that ranges can be improved and 
restored, and some of us at least 
believe it can be done without long- 
term removal of livestock. But we 
don't see it happening on most 
allotments. Intensive management 
to improve range condition and 
productivity is still the exception; it 
should become the rule. Conserva- 
tionists believe it is time to move 
beyond the stage of isolated dem- 
onstration efforts and to get on 
with the job of across-the-board 
range improvement. • Conservationists are willing to look 
at market incentives for manage- 
ment practices that benefit wild- 
life. The economic logic is straight- 

forward; farms and ranchers are 
faced with a bottom; they need to 
make a profit. If producing wild- 
life is profitable, there will be more 
wildlife on private lands; if wildlife 
provides no economic return, there 
will be less. Private landownerswill 
favor uses that make a profit— 
whether cattle, elk, or trout. Con- 
servationists have come to accept 
this logic only slowly. Wildlife has 
historically been a non-market good, 
and the principlethat hunting should 
be free and available to all corners, 
rich and poor alike, is rooted deep 
intheArnerican consciousness. But 
we are now willing to support 
mechanisms to help landowners 
make money from wildlife that is 
produced or nurtured on their 
lands—arrangements like the Hab- 
itat Partnership program of Colo- 
rado, Wyoming's coupon program, 
or New Mexico's policy of letting 
landowners buy licenses for out- 
of-state hunters—all of which offer 
market incentives to landowners, 
but do not privatize the wildlife 
itself. In increasing numbers, con- 
servationists are coming to view 
the production and enjoyment of 
wildlife as a public-private partner- 
ship, and to recognize that, like 
other partnerships, it must yield 
benefits for all of the partners. 
Many conservationists tend to think 
of the public rangelands in isola- 
tion from private and state lands. 
But at least some of us see the 
intermingled nature of public and 
private lands as controlling. Because 
of the mosaic of ownerships—with 
winter range and riparians dispro- 
portionately in private hands and 
summer pastures and uplands in 
public—private and public interests 
depend on each other for produc- 
ing wildlife, livestock, water, or 
recreation. Ranchers depend on 
public forage to raise their live- 
stock; hunters depend on private 
ranchers to winter their elk and 
deer. 

Across much of the public land 
West, the fate and the future of pri- 
vate livestock and public wildlife 
are inextricably linked, If ranchers 
are forced out of business, wildlife 
will suffer as ranch properties are 
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sold off, ranchettes spread over 
big game winter ranges, and trout 
streams are piped to urban sprink- 
lers. We need to find ways to keep 
ranchers in business and on the 
land, to keep private rangelands in 
ranching uses, and at the same 
time, to meet society's grow- 
ing demands for water, wildlife, 
recreation, and riparian protection. 
What, then is the conservationists' 

perspective on the report of the Forest 
Service Activity Review Team on Live- 
stock/Big Game Interaction—a select 
group of Forest Service, livestock, 
and wildlife leaders who spent an 
intensive two weeks looking at live- 
stock/big game problems, learning 
to see them through each other's 
eyes, and finding shared solutions? 

As I read the Review team report, it 

According to the 
Review Team, existing 
resource information is 
inadequate to support on- 
the-ground management 
decisions. Condition and 
trend data is not up to 
date. Monitoring has 
been underfunded and 
understaffed, and the 
monitoring task has fre- 
quently been left undone. 

holds four essential messages: (1) 
that we don't really know what's going 
on out there—at least at the needed 
level of detail—in terms of range 
condition, big game populations, or 
separating wildlife use from livestock 
use; (2) that we can't continue to 
manage aggressively for maximum 
outputs until we do know; (3) that we 
need to agree on what we're manag- 
ing for—in specific terms, with quan- 
tified, measurable goals; and (4) that 
to set those goals and translate them 
to the allotment level, we need an 
open planning process, one that in- 
volves all the relevant interests, from 
the earliest possible stages. These 
findings and recommendations seem 
to apply, with only minor variations, 
to the BLM as well. 

This conservationist, at least, was 
greatly encouraged by the report. I 

am encouraged because the report 
recognizes that sound, defensible 
decisions will not be made without 
better resource information on big 
game populations and herd move- 
ments, range capability, and utiliza- 
tion-by-species. That information is 
needed to build public confidence 
that the conflicts are real and the 
solutions are reasonable. Shared, 
reliable resource information provides 
the common ground on which all 
interests can come together and 
agree on solutions. 

lam encouraged becausethe review 
team understood that, to resolve live- 
stock/big game conflicts, we need to 
arrive at shared goals for wildlife 
populations and that those goals need 
to be expressed in quantitative, mea- 
sureable terms, written into forest 
plans and AMPs, and put into effect 
on the ground. I am encouraged 
further because the report invites all 
interests to take part in setting wild- 
life goals and planning management 
actions; to participate from the be- 
ginning of the process; and to take 
ownership of the outcomes. Most 
basically, I am encouraged because I 
think the report has a chance to 
succeed—and that anything less, does 
not. 

I can not speak for others in the 
conservation community; but, I think 
other conservationists will support 
the findings and recommendations 
of the Review Team, if they think it 
will be responsive to the needs and 
concerns I have outlined. Conserva- 
tionists will help make this initiative 
work: 
• If they believe it will produce targets 

for big game populations and habi- 
tats that give a fairer shake to 
wildlife; 

• If they feel they are fully included 
in the process of setting goals and 
planning management actions, right 
down to allotment level decisions; 

• If the new goals and management 
prescriptions take into account the 
full range of wildlife values, not 
simply big game, and if they will 
help improve the condition of range 

vegetation, soils, watersheds, and 
riparian areas; 

• If this effort is based on reliable 
resource information that relieves 
our skepticism, and if the agencies 
manage range outputs "within-the- 
information"—giving the benefit of 
the doubt to protecting the pro- 
ductivity of the resource base; 

I am encouraged because 
I think the report has a 
chance to succeed—and 
that anything less, does 
not. 

• Finally, conservationists will sup- 
port this effort at conflict resolu- 
tion if it eases their impatience—if 
they see it is producing results and 
making a difference in the here- 
and-now. 

The review team's recommenda- 
tions will almost certainly turn out to 
be more than the Forest Service or 
the BLM can implement all at once, 
across all allotments; they will be 
forced to set priorities and pick a 

place to start. 
In my view, the place to start is with 

monitoring and resource information 
collection. Of the many needs identi- 
fied by the review team, the need for 
better information seems the most 
pressing and most basic. 

According to the Review Team, 
existing resource information is in- 
adequate to support on-the-ground 
management decisions. Condition and 
trend data is not up to date. Monitor- 
ing has been underfunded and under- 
staffed, and the monitoring task has 

frequently been left undone. Moni- 
toring results are commonly unable 
to support management actions and 
grazing adjustments. Basic data on 
the size and trend of big game popu- 
lations is not available. The informa- 
tion needed to sort out elk use from I ive- 
stock use in conflict situations is 
usually lacking. 

Better monitoring and resource data 
should identify the most serious con- 
flicts and help the agencies focus 
their efforts efficiently. Better data 
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should also settle outright those con- 
flicts that prove to be more apparent 
than real. A shared base of credible 
resource information will free every- 
one to focus on solutions, instead of 
arguing endlessly overthe facts. Fin- 
ally, better resource information will 
be absolutely necessary for building 
the sort of consensus on habitat 
capability and wildlife population ob- 
jectives that the review team found 
was needed. 

But, although gathering better re- 
source information is the place to 
start, it is clearly not the place to 
stop. We will also have to set quantit- 
ative, measureable goals for big game 
populations and build them into the 
plans. And that will require greater 
consultation and public par- 
ticipation and a stepped-up research 
effort. A response that shorts any of 
these steps will not produce the shared 
confidence in either wildlife goals or 
management actions that will be 
needed for reliable and lasting solu- 
tions. The critical question is not 
whether these things need to be 
done, but how to make them happen. 

To carry out this program for re- 
solving big game/livestock conflicts 
will require strong personal support 
from the top leaders of the Forest 
Service and BLM and an exercise of 

political will by both agencies. It will 
need the active co-operation of the 
state fish and game agencies—in 
coordinating targets for big game 
populations and adjusting harvest 
levels to limit herd size. It will require 
the support and participation-in- 
good-faith of livestock and wildlife 
interests alike. 

Unfortunately, all of this will not be 
cheap, and finding the money will 
not be easy. I think more money can 
be secured for range management 
and for dealing with livestock/big 
game conflicts. But it will take a 
broader, more diverse alliance of 
conservationists, state agencies, and 
livestock producers to make it happen. 
We will need to redouble our efforts, 
expand our constituency, and keep 
the heat on. It has taken over six 
years of that sort of effort to nearly 
triple the funding for the wildlife pro- 
gram of the Forest Service, but it 
worked. It can work for rangelands 
too. 

The problems of livestock/big game 
conflicts are urgent but not insolu- 
ble. Ranchers who are losing hay- 
stacks and forage to growing elk 
herds want relief now. Livestock pro- 
ducers westwide fear they may be 
swamped by growing wildlife popu- 
lations. The agencies are under 

pressure to act without the informa- 
tion or the personnel they need. 
Conservationists want elk or bighorn 
reintroduced but find they are blocked 
by ranchers who fear the herds will 
grow out of control. Each of those 
interests has something to gain and 
something to give; each has much to 
lose; each shares an interest in prompt 
solutions. Each will have to give up 
something to get there. 

The bottom line is that the world is 
changing, and the West is changing 
with it. The future will be different 
than the past. We can not go back to 
the days when cattle were king, con- 
servationists were a curiosity, and 
the public quietly watched Gunsmoke 
and minded its own business. The 
question iswhetherwewill, by work- 
ing together, manage change in ways 
that leave us all better off—or whether 
we will refuse to try, and let change 
manage us. It is time to move beyond 
differences over fees and other issues 
that currently divide us—time to come 
together to solve shared problems in 
ways that define common ground 
and can ensure a future for both pub- 
lic land grazing and abundant herds 
of big game. It is an historic chance; 
if we walk away from it and leave the 
field to voices chanting "Cattle Free 
In '93", we may regret it for a very 
long time. 
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Livestock and Big Game Forage Relationships 
Martin Vavra 

In North America, rangelands sup- 
port mixtures of large herbivore spe- 
cies that neither co-evolved nor evolv- 
ed with the vegetation. Wild herbi- 
vores today are forced to exist in 
ecologically incomplete habitats (Cole 
1971). Native animals are no longer 
able to exert preference for habitats 
or occupy historically used areas 
because many of the habitats have 
been altered or no longer exist. For 
example, low elevation winter ranges 
have become private crop or grazing 
lands, or have high density human 
populations, even cities. Land 
use practices such as grazing, log- 

Author is professor of rangeland resources and 
superintendent, Eastern Oregon Agricultural Re- 
search Center. 

The Eastern Oregon Agricultural Research Cen- 
ter, including Squaw Butte and Union Stations, is 
jointly operated by USDA Agricultural Research 
Service and Oregon Agricultural Experiment Sta- 
tion. 

ging, recreation and roading may be 
disruptiveto wildlife populations and 
alter summer range behavior. Ran- 
chers commonly perceive elk graz- 
ing on winter range as reducing the 
forage available for livestock. Sports- 
men resent livestock in areas they 
hunt and perceive livestock utilizing 
forage that would otherwise be avail- 
able for more game animals. 

Nutrition as a Driving Force 
One of the major driving forces of 

wildlife behavior is nutrition. The 
breeding female is particularly sensi- 
tive to the availability of nutrients. 
The onset of estrus in the fall and 
ovulation, or multiple ovulation in 
some species, is contingent upon 
high forage quality. In the Western 
U.S., this means fall precipiation is 

needed along with regrowth of for- 
age. Fat reserves must also be put on 
at this time of year to help maintain 
the animal and fetus throughout the 
winter. Lactation imposes the high- 
est nutrient demand on the female in 
spring after giving birth, and through 
the summer. With lactation, daily 
forage intake increases only 10%, 
but metabolizable energy demand 
increases 33%, so a higher quality 
diet must be consumed. 

Prior to European settlement, 
animals met this demand by migra- 
tion to areas of more plentiful and 
higher quality vegetation. The typi- 
cal migration pattern is elevational. 
As the summer progresses, animals 
migrate to higher elevations where 
forage growth occurs later in the 
season and forage quality remains 

Encroachment of winter range by urban development. 
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high late into the summer. Disrup- 
tion of this pattern may cause anim- 
als to return to winter range prema- 
turely orto invade croplands in search 
of required nutrients. In areas where 
elevational gradients do not exist, or 
in dry years, animals may invade 
croplands as soon as native range 
forage quality drops below nutrient 
requirements. Big game have three 
areas of conflict with private farming 
and ranching operations: 1) use of 
croplandas high quality summer and 
fall range, 2) use of private rangeland 
in summer and fall as an escape from 
disturbance on public land, and 3) 
the use of private range and crop 
lands for winter range. 

Diets of Herbivores 

Large herbivores, either wild or 
domestic, attempt to meet their phy- 
siological needs for nutrients through 
selective grazing. Geist (1982) ex- 
plained that animals live by the 'law 
of least effort"; that is, necessary 
resources must be obtained with a 
minimum of effort in order to derive 
the most benefits (weight gain, milk 
production). The acquisition of nut- 
rients either by increasing forage 
consumption or by increasing nut- 
rient quality through selective graz- 
ing requires least effort so that net 
gain to the animal is maximized. 

Food habits of any given herbivore 
are a function of forage availability, 
food preference of the herbivore 
species and nutrient demand. Herbi- 
vores may depart from the stereo- 
type, e.g., cattle are grass consu- 
mers, deer are browse consumers, 
according to the law of least effort. In 
reality, animals will consume what- 
ever forage type (grass, forb or shrub) 
they can in order to get the best meal. 
Managers allocating forage or defin- 
ing dietary overlap must be familiar 
with each herbivore species, forage 
availability and the seasonal changes 
in animal needs and forage quality 
that occur. 

Habitat Selection 

Herbivores are driven by several 
variables intheirselection of habitat. 
Preference for specific food items, 

availability or proximity to cover and 
snow depth are some of the variables 
that influence where animals select 
to live and eat. Even though food 
habits are similar, two species may 
not overlap in the specific location 
where the food is consumed or may 
overlap on only afew plant commun- 
ities. 

Preference for or avoidance of spe- 
cific landscapes may be the deciding 
factoron herbivore habitat. In winter, 
animals may seek forage areas that 
are adjacent to cover for escape from 
cold and/or wind. Extensive logging 
of timber pockets on winter range 
may force animals to move to other 
locations. Road traffic or snow mobile 

use have similar effects. 
Still more confounding, is that the 

habitats of different animals may over- 
lap as the numbers of those animals 
change. Increasing animal numbers 
of any or all species using a range- 
land eventually causes each animal 
to overuse its preferred habitat and 
forces it into the habitat of another, 
thus causing several species to spend 
more time in shared habitats. Con- 
striction of habitat by winter weather, 
drought, disturbance or other fac- 
tors may cause the same effect. 

Competition Among Herbivores 

Identifying competition among her- 
bivores is an extremely difficult task, 
and in practicality, usually consists 
of assigning blame. Scientifically, 
competition between species is diffi- 
cult to determine. Competititon is 
judged by two criteria (Wagner 1969): 
1) two species compete when they 
share a resource that is present in 
short supply, and 2) in using that 

resource each species reduces the 
other's population performance to 
levels below that which would occur 
in the absence of the competing spe- 
cies. If resources are not in short 
supply, there is no competition regard- 
less of dietary or habitat overlap 
(Vavra et al. 1989). 

When competition is perceived, many 
land managers look at decreased 
animal numbers as the solution. For 
example, continued season-long or 
late season use of bitterbrush ranges 
by cattle results in overuse of bitter- 
brush relative to grasses which are 
mature and less nutritious. Deer and 
cattle seek out bitterbrush because 
of its nutritional quality. Decreasing 

cattle numbers does not solve the 
problem. A management change util- 
izing cattle earlier in the season when 
grass has a higher nutrient content 
may alleviate the problem. On the 
other hand, a periodic entry by cattle 
late in the season to use bitterbrush 
may alter morphological character- 
istics of the shrub canopy and in- 
crease browse availability to mule 
deer in future years. 

Allocating Forage to Herbivores 

Land managers are faced with div- 
iding up the forage on public lands 
among wild herbivores and live- 
stock. Overstocking of one or all 
species can result in resource deg- 
radation as well as a decline in all 
animal populations. Developing 
proper stocking rates is one of the 
most difficult tasks in public land 
management. 

In the allocation of forage on pub- 
lic lands, most agencies have deve- 
loped animal-unit-equivalents based 

Table 1. The percent similarity of cattle diets comparing years with each grazing period. 

Year comparison Late spring Early summer Late summer Fall 

Grassland 
1976—1977 48' 70 76 72 
1976-1978 46 45 66 67 
1977-1978 38 44 65 72 

Forest 
1976—1977 42 56 56 53 
1976-1978 43 51 42 48 
1977—1978 51 53 41 54 

'Numbers refer to the percentage of the diet that is the same between years and within season. 
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on forage intake of each species. 
Equivalencies are then based on the 
number of individuals of a given spe- 
cies needed to equal the amount of 
forage for the standard Animal-U nit- 
Month (5 deer 1 AUM). 

Arguments over exactness of these 
equivalencies have often occurred 
among land management agencies, 
state wildlife departments and pri- 
vate land owners. The Oregon De- 
partment of Fish and Wildlife went to 
the extent of developing the forage 
intake of the "average elk" based on 
herd composition in order to deal 
with the argument of how many elk 
equal one AUM. 

The problem with animal equival- 
encies based solely on intake is that 
animals differ in their food habits and 
distribution across rangelands. Hole- 
chek et al. (1982) compared cattle 
diets within grazing periods and be- 
tween years (Table 1) and found sim- 
ilarity of their diets increased as the 
season progressed. Percent similar- 
ity is an index to assess the overlap in 
diet selection, in this case how sim- 
ilar cattle diets are from one year to 
another. The research indicated that 
for the purpose of allocating forage, 
one cow does not even equal one 
cow on a seasonal or annual basis. 
Allocating forage strictly on an intake 
basis does not give an accurate esti- 
mate of potential stocking rates of a 
mix of diverse herbivores. 

Facilitative Grazing 
The use of one species of animal to 

alter forage characteristics or change 
vegetation composition of a plant 
community to improve foraging con- 
ditions for another species is called 
facilitation. A classic example occurs 
in Africa as various species of herbi- 
vores migrate across the Serengeti 
Plain in a progression that allows 

each to use the forage class of cho- 
ice and prepare the remaining forage 
for the "next in line" (Bell 1971). 

In Eastern Oregon, Anderson and 
Scherzinger (1975) identified a sim- 
ilar scheme whereby controlled cat- 
tie grazing in the late spring and 
summer conditioned forage for elk 
use the following winter. Elk use of 
the Bridge Creek Wildlife Manage- 
ment Area increased when the cattle 
grazing program was initiated. Urness 
(1982) suggested several livestock 
grazing schemes to enhance deer 
winter range, particularly the bitter- 
brush component. U.S. Fish and Wild- 
life Service uses cattle grazing and 
haying as tools to enhance forage 
quality and availability forwaterfowl. 
The potential for facilitative grazing 
systems of multiple herbivores is an 
area that has much potential in land 
management. 

Summary 
I have attempted to convey the 

complexity of animal factors that 
contribute to the utilization of range- 
lands. Dietary overlap may occur 
among herbivores in some years or 
seasons. Overlap is not a constant, 
but is dependent on animal prefer- 
ences, environmental influences and 
external disturbance factors, i.e., rtn- 
proper logging, roading, recreation. 
Competition is a commonly perceived 
problem on private and public lands. 
The real key to herbivore conflict 
management is balancing numbers 
to the forage resource. Managers 
must be aware of the complexity of 
inputs that determines what and where 
an animal will eat. Animal unit equi- 
valencies can be used to make initial 
stocking estimates, but the response 
of the vegetation must be the driving 
force in determining animal numbers. 
That point cannot be stressed enough; 
it is the plant community and the 

health of the plants themselves that 
must be the ultimate measure of use 
by herbivores. Numbers of animals 
must be balanced to the available 
forage and proper use. 

Obviously more research is needed 
on both wild and domestic herbi- 
vores to define the variables asso- 
ciated with diet selection and animal 
behavior. Research cannot provide 
an ultimate answer to livestock and 
big game conflicts, but can provide 
managers with information on the 
species and their habitats that can be 
incorporated into viable management 
plans to benefit both animal and 
range resources. 
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History of Park City, Utah 
Nancy Volmer and Tom Roberts 

Park City was once a spirited mining town comprised of 
colorful characters. Today it is a year-round resort 
destination. 

In the late 1860's, a group of prospecting soldiers, sta- 
tioned near Salt Lake City, discovered silver in the hills 
surrounding what is now Park City. In 1872, a trio of 
prospectors tapped into an extremely rich silver vein 
about two miles south of Park City, in Ontario Canyon. 
Word of the strike spread quickly, and adventurers from 
around the world flocked to the area, turning the camp 
into a thriving boom town. 

The new population soon put down roots; the weekly 
Park Record newspaper was launched; and schools, 
churches, and businesses were established. In 1884, the 
growing community was incorporated as a town. 

The town's residents enjoyed great prosperity for a half 
century: the mountains surrendered $400 million in silver. 

The authors are Director of Communications, Park City Chamber of Com- 
merce. Park City, Utah; and Range Conservationist, Bureau of Land Manage- 
ment, Salt Lake District Office. Photos are provided by the Park City Museum. 

Manyfortunes wereestablished, including those of Utah's 
Silver Queen, Susanna Bransford, and George Hearst, 
father of newspaper publisher William Randolph Hearst. 
More than a thousand miles of tunnels wind through the 
surrounding mountains, attesting to the tenacity of those 
earlier residents during the mining era. 

Being a mining town, Park City was one of few Utah 
towns that was established by non-Mormons. During the 
mining boom, 27 saloons existed on Main Street to "wet 
the whistles" of the early miners. 

The area is full of intriguing stories passed down 
through the generations of Parkites. One such story 
comes from Utah's Prohibition days when Park City mor- 
tician George Archer kept locals supplied with liquor. 
Archer would drive his hearse to nearby Evanston, Wyom- 
ing, load up with illegal whiskey, pull the shades, and 
solemnly drive back to his funeral parlor. Local tavern 
owners would then replenish their supply by visiting 
Archer's garage in the dark of the night. 

- ...:. ... .. . 

- 
The fire of 1898. The east side of Main Street is pictured with City Ha/Ion the left and the First National Bank on the right. The Marsac Mill is 

in the background. 
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A view of Park City looking north from Rossi Hill, about 1935. 

The Silver King Mine, mill, and flotation pond, about 1935. 
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As with many boom towns, a variety of nationalities 
flocked to the area during the mining days. The majority 
were Irish, but other nationalities included Swedish, 
Finns, Cornish, Chinese, Scottish, and Yugoslavians. 

Park City was not without set-backs. In 1898 a major fire 
destroyed more than 200 businesses on Main Street. 
Eighteen months later the city was rebuilt. Park City was 
touted (Ringholv 1983) to be the greatest silver camp in 
the world with enough ore to last another 100 years. By 
the 1930's, faIling mineral prices ended the boom years. 
Enterprising Parksites began turning their attention from 
the treasure in the ground to the snow on the surrounding 
slopes. 

Ski jumpers from around the world started competing 
at Ecker Hill in 1930. In 1946, the town's first ski area 
opened. As the sport of skiing caught on, three more ski 
areas were opened within four miles of town. Treasure 
Mountain Resort, now the Park City Ski Area, opened in 
1963. The ParkWest Ski Area opened five years later in 
1968. Then, in 1981, Deer Valley Resort opened, incorpo- 
rating many of the old Snow Park runs. 

Today, Park City not only is known for its world class 
skiing, but is rapidly becoming a year-round resort 
community. 
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Improving Fescue Native Range 
Allen Toly, Bob Wroe and Barry W. Adams 

Range production has decreased on many ranges in 
southern Alberta due to drought and overgrazing. Nor- 
mally, range management practices such as lighter stock- 
ing rates and delayed grazing are prescribed to improve 
range condition. This approach usually takes time for 
recovery to occur. A herbicide application is another 
option that may be a solution to the problem. There have 
been some herbicide applications on poor condition 
ranges, but the effects of spraying fescue rangeland in 
Alberta have not been well documented or demonstrated. 
A Farming For the Future on-farm demonstration project 
was initiated in 1986, near High River, Alberta. The herbi- 
cide demonstration was applied on 160 acres of native 
prairie rangeland 20 miles southwest of High River. The 
project was made possible by the cooperation of Mr. Cecil 
Longson, who provided the native rangeland and deferred 
the grazing until August each season. 

Approach 
The demonstration site is representative of the rough 

fescue grasslands in the foothills region of southwestern 
Alberta. This area is described as a grassland dominated 
by rough fescue with Parry oat grass as the co-dominate. 

The site is located some 25 miles northwest of the Canada 
Department of Agriculture Stavely Range Station, 75 
northwest of Lethbridge, or 50 miles south of Calgary. 
The Alberta Soil Survey describes the soil in the area as a 
shallow black loam, 3 to 6 inches deep, formed under an 

annual rainfall of 16 to 18 inches, with afairly high evapo- 
ration rate. 

On June 23, 1986 four different herbicides were aerially 
applied with untreated checks separating each herbicide. 
The herbicide was applied with a fixed wing aircraft in 
one-half mile strips across the quarter section at a cost of 
$3/acre. Each herbicide was applied at two dilutions, 5 
and 10 gallons of water/acre. The weather conditions at 
the time of application were excellent for herbicide 
effectiveness. 

Chemical 
Chemical Rate* Water Cost 

l.Tordon 101 

(Picloram + 2,4-D) 0.77 gal 5 gallons/acre $32/acre 
2.Tordori 101 

(Picloram + 2,4-D) 0.77 gal 10 gallons/acre $32/acre 
3. ---- Untreated Check Field 
4. Banvel LH + 

2,4-D Ester 600 
5. Banvel LH + 

2,4-D Ester 600 
6. 
7. Desermone 7 

(2,4-D + 

Dichiorprop) 
8. Desermone 7 

(2,4-D + 

Dichlorprop) 
9. 

10. 2,4-0 Ester 600 
II. 2,4-D ester 600 

* - Rates of herbicides and water volumes are in imperial gallons. 

Each treatment field was 30 acres and the untreated 
check strips were 13 acres in size. Tordon 101 is presently 
not licensed for application in Canada on native pasture, 
but was included in the demonstration because its past 
performance on native range was very effective. 

To fully evaluate the relative merits of herbicides on 
rangeland, grazing was deferred until August each year 
so that the full growth potential for the season could be 
measured. During the years from 1987 to 1989, the area 
was grazed from mid-August until snowfall forced the 
animals to the buildings and winter feeding. 

The herbicide treatments were monitored in 1987,1988 
and 1990. The measurements included estimates of 
native forage yield (lb./acre of dry matter) as well as 
canopy cover estimates of plant species composition on 
each treatment. In June/90 the range condition was rated 
again. 

The range yield was estimated by clipping 10 randomly 
located .30 sq.-yard frames per treatment. Samples were 
separated into grass, forbs, and shrubs and litter, oven 
dried, weighed and expressed as pounds per acre dry 
material. There was little or no difference between the 5 

0.14 gal Banvel LH 
+ 0.29 gal 2,4-D 5 gallons/acre 

0.14 gal Banvel LH 
+ 0.29 gal 2,4-D 10 gallons/acre 

Untreated Check Field 

$2l/ acre 

$21/acre 

0.66 gal 5 gallons/acre $17/acre 

0.66 gal 10 gallons/acre 
Untreated Check Field 

0.33 gal 5 gallons/acre 
0.33 gal 10 gallons/acre 

$17/acre 

$ 6/acre 
$ 6/acre 

Untreated check. 

The authors are Allen Toly, District Agriculturist, Alberta Agriculture, High 
River, Alberta; Bob Wroe, Range Management Specialist, Alberta Agriculture, 
Lacombe, Alberta; and Barry W. Adams, Regional Range Manager, Alberta 
Forestry, Lands and Wildlife, Lethbridge, Alberta. 
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Table 1. Dry matter yIelds In pounds per acre. 

Untreated 
Check 

Tordon Desermone Banvel 
101 + 2,4-0 

2,4-D 

1987 
Grasses 
Forbs 
Shrubs 
Total 
Litter 

610 
444 

53 

1107 

228 

561 556 514 
3 88 41 
0 0 4 

569 644 559 

196 366 192 

608 
154 

8 
770 

250 

1988 
Grasses 
Forbs 
Shrubs 
Total 
Litter 

607 

240 

51 

698 

356 

697 735 707 

5 10 5 
0 0 3 

702 795 715 

246 576 253 

568 
83 
15 

666 

90 

1990 

Grasses 

Forbs 

Shrubs 

841 

586 

160 

1110 1591 1260 

7 54 32 
7 7 7 

1135 
121 

50 

Total 1587 1124 1652 1299 1306 

Litter 202 278 350 271 111 

Precipitation in Inches 

Year March April May June July August Sept. 

1986 
1987 
1988 
1989 
1990 

0.6 0.8 
2.0 0.9 
1.4 0.7 

0.7 1.7 
0.7 2.4 

2.5 3.6 3.8 1.9 
0.4 1.6 4.9 2.9 
1.0 2.6 2.2 3.3 

1.9 3.4 2.1 2.1 
4.6 1.7 4.5 6.6 

3.8 
1.3 
0.8 
2.0 

and 10-gallon treatments of each herbicide in 1987 and 
1988, so samples were combined for the 1990 sampling. 
Plant species composition was estimated from 15 ran- 
domly located .12-square yard microplots in each treat- 
ment (Daubenmire method) and expressed as a percen- 
tage with the composition of all species totalling 100%. 

Results and Discussion 
According to the Alberta Guideto Range Condition, the 

range was initially rated in low-fair condition (32% of the 
climax or original vegetation for the range site) in 1986. In 
1990, the herbicide treated strips were rated in fair condi- 
tion (32 to 47% of climax). Measuring range condition 
with the Alberta Guide is complicated by the fact that it is 
adapted to measuring changes due to ecological factors. 
In this project, the broadleaf plants were removed artif i- 
cially by a herbicide and not by competition. 

Table 1 shows dry matter production in 1987, 1988 and 
1990. The years 1987 and 1988 were very dry (Table 1). 
Production was not sampled in 1989 because of drought. 
The years 1986 and 1990 were considered good produc- 
tion years. All the herbicides reduced the forb and shrub 
production the first year after spraying. Also, the total 
grass and litter production following the herbicide treat- 
ments was reduced in the year after spraying, however, 
precipitation may have been a factor. The dry spring was 

Desermone 7 (2,4-D + Dichlorop) 3.0 litres/acre product. 

Tordon 101 - soil water/acre (picloram + 2,4-0 Ester) 
3.5 litres/acre product. 

Banvel + 2,4-D Ester 600(0.63 liter Banvel and 1.3 litres 
Ester (600/acre). 
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more likely the cause for the decreased production than 
the affect of the herbicide. This is shown when the native 
grasses responded to early spring moisture when 3.8 
inches of rain came in September, 1986, yet without ade- 
quate early spring moisture in 1987, grass growth was 
poor (Table 1). 

The annual growth of forbs and shrubs was still 
reduced in the 4th season after herbicide application. 
This was apparent when inspecting the treatments. The 
Tordon and the Banvel treatments appeared the most 
striking in 1990. Table 1 suggests that herbicides, the 
deferred grazing and the increased spring moisture 
increased the grass production in 1990. Good grass 
growth resulted from 2.4 inches of rain in April and 4.6 
inches in May of 1990. This was more than four times the 
precipitation in April and May of 1987 and 1988. An aver- 
age grass yield of 1,274 lbs/acre in the treated fields 
compares to 841 lbs/acre in the untreated check fields, 
and represents a 33% improvement. 

One may relate this average yield increase of grass 
production to beef production by estimating that a cow/- 
calf pair requires approximately 26 pounds of forage dry 

matter/day. Applying an average daily gain of 2.2 pounds 
on the calf and with a price of $1.00/lb., one can estimate 
value of beef produced on the increased grass production 
as $18.27/acre. 

Table 2. Percent composition based on canopy cover estimates (Daubenmlre 1969) made June 1987 and 1990. 

Species 
Untreated Tordon 

Spray Treatments 
Desermone Banvel 2,4-D 

Check 101 + 2,4-D V. Ester 

L.V. Ester 

1987 1990 1987 1990 1987 1990 1987 1990 1987 1990 
Grasses 

Wheatgrasses 0.0 9.5 2.4 30.9 13.9 24.4 14.3 21.0 24.5 20.1 
Bromegrass 0.0 0.1 0.4 0.0 0.3 0.0 0.9 1.2 0.0 0.0 
Carexspp. 11.6 23.7 15.0 30.6 10.0 21.4 9.5 25.8 9.0 23.8 

Reedgrass 0.1 0.0 0.7 0.0 6.3 0.0 3.1 0.0 2.3 0.0 
Rough Fescue 37.4 7.0 63.1 20.6 40.8 11.4 46.2 16.9 30.5 6.2 

Junegrass 2.6 8.3 0.0 8.6 1.9 14.5 0.1 16.8 8.3 15.6 
Poaspp. 8.7 6.3 16.9 1.8 16.7 7.9 13.6 3.1 12.6 6.2 

Stipaspp. 0.0 0.6 0.3 0.4 0.0 1.3 0.9 0.0 0.0 0.8 
Oat Grasses 0.0 5.7 0.0 5.8 0.0 4.6 0.0 5.7 0.0 6.0 
Mat Muley 0.0 0.2 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.7 
Hair Grass 0.0 0.5 0.0 0.0 0.0 9.0 0.0 0.2 0.0 0.1 

Totals 60.4 61.9 98.8 99.0 89.9 95.5 88.6 90.7 87.2 80.5 

Forbs 
Yarrow 2.0 0.5 0.0 0.0 0.1 0.0 0.2 1.2 0.2 0.1 
Columbine 0.4 0.0 0.7 0.0 1.6 0.0 2.4 0.0 0.2 0.0 
Pygmy Flower 0.3 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 
Prairie Crocus 4.5 5.2 0.2 0.0 0.2 0.0 2.2 0.0 6.2 4.5 

Pussytoes 2.5 0.0 0.0 0.0 0.2 0.0 0.0 1.2 0.0 0.0 

Sage 3.2 2.3 0.0 0.0 0.0 0.0 0.0 1.2 0.0 7.2 
Northern Bedstraw 4.4 1.2 0.0 0.0 2.7 1.1 2.9 5.1 2.2 2.3 
Geranium 1.2 5.0 0.0 0.0 5.1 1.2 3.1 0.0 3.3 0.0 
Three-flowered Avens 13.4 11.6 0.0 0.0 0.0 0.0 0.2 0.0 0.3 0.0 
Puccoon 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Golden Bean 0.7 1.5 0.0 0.0 0.0 0.0 0.2 0.2 0.0 2.8 
Miscellaneous 

Totals 

0.9 8.7 0.0 0.0 0.1 1.2 0.0 0.2 0.0 1.2 

3.4.5 32.2 0.9 0.0 10.2 3.5 11.2 9.1 12.1 18.6 

Shrubs 
Rose 1.4 0.0 0.0 0.0 0.2 0.0 0.3 0.0 0.3 0.2 
Western Snowberry 3.7 

Totals 5.1 

1.4 0.0 1.2 0.0 0.2 0.3 0.0 0.3 0.4 

1.4 0.0 1.2 0.2 0.2 0.3 0.0 0.3 0.4 

2,4-Ester-5 gals water/acre 600. 1.5 litres/acre product. 
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Table 2 lists the composition of the native plants found 
in the treated and untreated strips in 1990. The untreated 
check has 16 forbs. The Tordon spray treatment shows 
none of the forbs in the check four years after being 
sprayed. A small amount of the shrub western snowberry 
started to show up in 1990. The Tordon sprayed strip had 
the greatest reduction of forbs and shrubs. 

Conclusions 
1. Although the herbicide treatment strips visually 

appeared quite different, the range condition did not 
change very much. Herbicide treatments removed 
most of the broadleaf plants, reducing composition 
and allowing the native grasses to increase in size 
and yield. 

2. Increased and early precipitation in 1990 resulted in 
a 33% grass yield increase. The average grass yield 
in the untreated fields produced 841 lbs/acre and the 
treated fields produced 1,274 lbs/acre. 

3. The herbicide treatment, increased April and May 
precipitation in 1990, and deferred grazing increased 
grass production which comes close to paying for 
the treatment. Therefore we can conclude the herbi- 
cides may be one of the options to be considered for 
improving a range condition problem. 

A Nevada Ranch Family: Their Success Through Four 
Generations 

Fay L. Emmerich, James A. Young, and J. Wayne Burkhardt 

Family cattle ranching is becoming more difficult in 
northern Nevada, due to economic constraints and public 
land uncertainties. For family-operated ranches to per- 
sist, the owners must adjust to changing conditions. Suc- 
cessful ranchers have been cautious, managing their 
operations as efficiently as possible, and tend to be dedi- 
cated and progressive. Following is an account of a family 
ranch operation which has met this challenge over time. 

Ranch Family 
The T Quarter Circle Ranch is located along the Hum- 

boldt River, approximately 4 miles west of Winnemucca, 
Nevada. Various ranchers raised cattle on this land since 
the 1870s. William Pearce, an experienced cattleman, 
purchased the ranch in 1913 and it has been managed 
under the same family ownership since that time. Three 
generations were interviewed who either are or have been 
living and working on the ranch. Family members inter- 
viewed included Kelly Pearce and his sister Lillian Pearce 
Harrer, children of the original purchaser, William Pearce. 
Also, Jane (Lillian's daughter) and her husband, Hank 
Angus; and Nancy (Jane and Hank's daughter) and her 
husband, Frosty Tipton, were interviewed. A fifth genera- 
tion of this ranching family are Nancy and Frosty Tipton's 
children, Katie, Karla, and Guy. 

Authors are research technician and research scientist, U.S. Department of 
Agriculture, Agricultural Research Service, 920 Valley Road, Reno, NV 89512, 
and associate professor, Department of Range, Wildlife, and Forestry, 1000 
Valley Road, Reno, NV 89512. 

Research is based on a professional paper prepared for M.S. Degree, 
Resource Management, University of Nevada, Reno. 

The authors would like to thank the T Quarter Circle Ranch family members 
for their cooperation and assistance in this project. The T Quarter Circle Family. First row: Karla Tipton. Second 

row: Jane Angus, Hank Angus, Guy Tipton. Third row: Nancy 
Angus Tipton, Katie Tipton, Frosty Tipton. Taken by Nancy Tipton, 
1990. 
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Ranch Description 

Deeded property on the T Quarter Circle Ranch covers 
1,200 acres, mostly riverbottom land with native meadow. 
These meadows were hayed to supply winter cattle feed 
prior to 1985, yet are now incorporated in the ranch's 
summer grazing plan. The ranch also uses 11,200 AUM5, 
on approximately 300,000 acres of public lands (adminis- 
tered by Bureau of Land Management) and leased railroad- 
grant lands. The ranch, like most Nevada ranches, runs a 

cow/calf operation (carrying 1,100 head of brood cows), 
but unlike many ranches, the operation is year long graz- 
ing. The rangeland surrounding the T Quarter Circle is 
dominated by sagebrush/grass and salt desert shrub 
communities, averaging 25 to 30 acres/AUM. The sage- 
brush/grass is grazed in the late spring and early summer, 
whereas, the salt desert shrub is usually snow free in 
winter and the cured vegetation provides forage during 
the cold months. 

Family Ownership 

Since 1913, there has been at least one member of the 
younger generation who stayed and worked on the ranch, 
and had the desire and ability to learn the operation. Jane 
and Hank Angus are still actively involved with ranch 
work and decisions, yet they were willing to transfer 
responsibility to Frosty and Nancy Tipton. The older 

generation allowed the younger generation to become 
equally involved in making decisions and choices for the 
ranch. This is in contrast to other ranches where the older 
generation often is reluctant to share management con- 
trol with the younger generation. The T Quarter Circle 
has been fortunate in having a continued interest and 
shared intent of family members to keep it a productive 
and operational ranch. 

Along with ownership and management responsibili- 
ties, Hank, Frosty, Jane, and Nancy are the main work 

crew of the T Quarter Circle operation. There has been no 
outside income supplementing the range since the De- 

pression. Additional sources of help are Frosty's uncle, 
mom, and dad, who are retired ranchers, yet available and 
willing to assist. The family also hires cowhands on a daily 
basis. Hiring for one day is expensive, but may be cheaper 
than a full-time employee in the long run. The cost of 
full-time labor is too high to be balanced by current 
returns on the ranch, and available labor has become 
scarce due to competition from local mines and other 
businesses. 

Outside factors often influence ranch management. 
The ability of ranchers to work together with federal, 
state, and county agencies, other ranchers, and public 
groups can affect the ranch's performance. This ranch 

family tries to stay current on political and environmental 
issues related to ranching, and update their ranching 

Kelly Pearce. Taken by Nancy Tipton, 1980. Lillian Pearce and her great-grandchildren. Taken by Nancy Tip- 
ton, 1987. 
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technology for improved economic operation. The younger 
generation is actively involved with local public land 
agencies in promoting range management practices. 
Progressive attitudes are indicated by membership in the 
Society for Range Management and a strong desire to 
keep abreast of new developments. 

No Debt, No Mortgage 

This important concept, commented on by various fam- 
ily members, was the advice of William Pearce. His main 

concern was to avoid debt, and especially never to mort- 
gage the ranch. No matter what happened, the ranch 
could always provide a home and subsistance for the 
family. Apparently, family members listened well as the 
ranch has never been sold or mortgaged. Cattle were 
used as collateral if any loans were necessary. The con- 
cept of no mortgage may not be the most efficient use of 
capital for maximizing returns, but the safety factor can 
not be beat. This operation has been sufficiently profita- 
ble that borrowing against accrued value on the ranch 
was not necessary for continued operation. 

The T Quarter Circle cow herd on Humboldt River meadows during the mid-summer months. Taken by Nancy Tipton, 1991. 

Frosty Tipton moving cattle from the summer range to the deeded ranch meadows. Taken by Nancy Tipton, 1991. 
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The foresight of family members in employing estate 
planning allowed the transfer of the ranch from genera- 
tion to generation without a break in ownership. Con- 
tinued family ownership has minimized capital require- 
ments for the ranch and maximized the continuity of 
ranching expertise. Today, ranches are usually purchased 
at a higher cost than production profits can cover, and 
outside income is often necessary. Additionally, new 
ranch buyers often do not have the experience or know- 
ledge to optimize a particular cattle range. 

Efficient Cattle Production 

Cattle production efficiency has been an important 
concept as the ranch has evolved exclusively into a beef 
cattle operation. At one time, the T Quarter Circle was 
more diverse, selling hay, vegetables, chickens, and eggs. 
Currently, consumer goods are reasonably priced and 
available at local stores making it preferable to invest 
labor and economics solely into calf production. 

When the ranch was first established in the 1870s, 
native vegetation was grazed all year-round. Without any 
grazing control on the open range, the "first come, first 
served" attitude held. This encouraged ranchers to exten- 
sively use vegetation resources resulting in overgrazing. 
Severe winters and drought years compounded forage 
availability problems. In the early decades of the 20th 
century, the T Quarter Circle Ranch hayed their river 
meadows to provide guaranteed winter forage along with 
any available native range. By the 1950s, the T Quarter 
Circle began cutting progressively less hay for winter 
feed and shifted to greater use of the federal native range 
with sufficient forage available for winter grazing. 

Additional alterations of the grazing pattern were made 
when wildfires in 1985 burned the current year's forage on 
extensive areas of the T Quarter Circle range. To adjust 
for the loss, cattle were herded from the summer range 
earlier than in past years and permitted to graze the Hum- 
boldt River meadows. That meadow forage which had 
previously been hayed is now consumed fresh and green, 
constituting a better quality feed. Frosty Tipton's philo- 
sophy is: "Let the cow do it. If she can graze better than 
you can hay, let her do it. You should never do anything 
for the cow that she can do better." The ranchers preferto 
let the cattle do as much as possible on their own, but 
assist when necessary. For example, a recent seeding 
program was designed to enhance meadow forage qual- 
ity and ultimately benefit cattle production. 

As summer progresses, the nutrient quality of range 
decreases. By moving cows and calves off native range to 
green meadows in midsummer, this provides an increased 
nutritional level. This practice has resulted in a steady 
increase in calf weaning weights over the past several 
years for the T Quarter Circle. Additionally, in 1980, the 
ranchers introduced Beefmaster bulls to a Hereford- 
based herd. This breed does well on the open desert, has 
efficient weight gain and calf production qualities, and is 
resistant to disease. The T Quarter Circle has also 
improved herd production by selecting quality replace- 

ment heifers, providing sufficient bull: cows ratios, and 
pregnancy testing. Three year old replacement heifers 
are culled if they have not calved and mature cows that fail 
to produce a calf are culled. The number of range AUMs 
can not be increased, thus the quality, production, and 
performance of the cattle must be improved. 

Ranch and Range Management 

The T Quarter Circle ranchers apply an efficient man- 
agement approach, use current technology, are aware of 
consumer demand and political trends, and are willing to 
change procedures to maintain a profitable operation. 
They are conscious of attitudes taken by conservation 
and environmental groups and concerned about properly 
assessing rangeland conditions and applying effective 
range management. There was a need for a monitoring 
program on the public lands used by the ranch. Due to 
budget constraints and allotment priorities, a delay of 
several years was anticipated by the Bureau of Land Man- 
agement. Due to the delay, the owners decided to initiate 
a range monitoring plan. A private consulting firm was 
retained to develop and implement a grazing manage- 
ment and monitoring plan for the range. 

As a result, monitoring information has suggested 
changes in grazing strategy. The ranchers incorporated 
extra riding and additional water developments to improve 
cattle distribution. This current monitoring and manage- 
ment program has provided the landowners with a better 
understanding of the effects of livestock grazing on the 
range. The T Quarter Circle ranchers believe that profes- 
sional consultation and careful range monitoring are 
important range management tools. According to Jane 
Angus: "If you want to stay in business, you have to learn 
to work with modern things. It's kind of like any business, 
if you don't keep up with the times, you are soon out of 
business." Monitoring provides a basis to improve graz- 
ing management and a credible record to defend T Quar- 
ter Circle use of public lands. The family is concerned 
about outside influences affecting rancher use of public 
lands, yet also they have a sincere desire to insure the 
rangeland is properly used, not only for their cattle, but 
also for native wildlife. The native range is the basis of the 
ranch's livelihood and business; to ruin the range would 
be to ruin the ranch. The monitoring plan is a sign of 
progressive changes and attitudes that keep the ranch 
and its land flourishing. 

Summary 

This study, evaluating the T Quarter Circle Ranch, doc- 
uments a family ranch which has remained in operation 
throughout the 20th century. This ranch has been family- 
owned and operated through four generations. The 
ranchers strive to stay clear of debt and mortgage, and 
work towards continually upgrading and improving cattle 
production. Proper management is the rule; the ranchers 
are aware of current trends and are willing to compromise 
and accept change. Many possibilities will shape the 
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ranch's future direction, yet for now the Angus' and Tip- 
tons are concerned with keeping their cattle ranch a via- 
ble operation to support family members currently there, 
and for future generations to operate and enjoy. 

Other ranches, especially those which are family- 
owned, need to be aware of beneficial changes to alter 
their operations. It has been those ranches choosing to 

make sensible, efficient management changes which 
have succeeded. With future turns and twists placed upon 
the ranching industry, there are no clear-cut defined 
paths, but the characteristics of successful ranchers 
today are the qualities necessary for ranching in the 
future. 

Solving Environmentalist/Range User Conflicts 
Heather Smith Thomas 

"Cattle Free by '93". "Showdown in the West". "The 
New Range Wars". Similar headlines and slogans bom- 
bard us today. The battle lines seem rigidly drawn 
between the so called "environmental" interests and the 
ranchers who use public land for grazing. Quite a few 
shots have already been fired. The war is on. Yet no matter 
who "wins" this war, the land will suffer. 

It is a foolish fight, a political power struggle. The ideals 
and goals of those who truly care about the land and its 
future are not dissimilar, be they environmentalist or 
rancher. There should be no fight at all among people 
who have a true concern. The war is mainly in the minds of 
those who want control of the land, power over people or 
public opinion, a cause (and hence more donations and 
membership) for their organizations, those who refuse to 
look at compromise in any form—and the news media 
who keep things stirred up, since controversy makes 
good copy. 

Controversy is perhaps the greatest enemy of proper 
land management, since it makes for choosing sides or 
catering to the loudest voices. Controversy makes it hard 
for us to see a broad picture; it narrows our focus. 

There is probably no such thing as total objectivity. We 
all see and interpret "truth" from our own point of view, 
from where we stand. This changes our perspective. The 
person standing on a plain has a different view of the 
horizon than someone partway up the mountain. Your 
view is shaped by where you are. The rancher raising 
cattle in the West has a different view of the land than the 
Eastern city dweller who thinks of the West as a romantic 
place straight out of the movies or a Louis L'Amour novel, 
and a different view than the conservationist or preserva- 
tionist who thinks of mountains and rangeland as some- 
thing to be "saved" for future generations. 

The rancher who lives on the land, works on the land, 
invests it with his sweat and tears, aspirations and fears, 
the energies of his youth and the conditioned endurance 
of his maturity and old age, has a different view from that 
of most other people and some strong feelings about his 

The author is a rancher in Idaho. 

views. He knows the land, loves it and respects it, knowing 
what it can do for him and to him. He works with Nature 
and against her, bound by her seasons and dependent on 
them for his survival and continuity, yet ever struggling to 
perfect his own meager devices to defeat her worst 

The war is mainly in the minds of those who 
want control of the land, power over people or 
public opinion, a cause (and hence more 
donations and membership) for their organi- 
zations, those who refuse to look at com- 
promise in any form—and the news media 
who keep things stirred up, since controversy 
makes good copy. 

whims. He creates irrigation systems to bring water to his 
fields even in drought, tilling his marginal fields and mak- 
ing ditches to try to prevent devastating erosion when 
Nature's excesses turn the desert into flood. He works to 
make shelters for his newborn lambs or calves against the 
killing late spring blizzards or cold spells. He puts in water 
developments so his stock can utilize certain areas of 
range even in drought or dry seasons, and manages his 
grass so there will always be feed for his animals. 

The rancher wrests a living from land that no one else 
would use. He took up lands too marginal for crop farm- 
ing, and raises his stock on native pasture—on land too 
steep, too dry, too high for ordinary agriculture. Through 
all the homesteading and pioneering era, which encom- 
passed more than 300 years on this continent, agricultu- 
ral use of the land was considered the highest use to 
which land could be put. The rancher is part of that agri- 
culture, raising food this country. Because he does it in a 
somewhat unconventional way (on lands that for many 
years were considered worthless for anything but graz- 
ing), he was often overlooked and never understood. The 
homesteaders coveted his lands in the days of the open 
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range and most of the grasslands were eventually broken 
up into farms. The stock rancher, with his grazing herds 
that needed more than 160 acres, retreated to the "unde- 
sirable" lands that were "good for nothing" but grass—the 
mountains and deserts, the arid lands where there wasn't 
enough water for crops. Here he tried to hang onto his 
grazing lands so he could raise enough cattle or sheep to 
make a living. 

These rangelands, on which ranchers have made a liv- 
ing now for several generations, have been good to the 
stockman. He has learned to make peace with Nature and 
to endure her worst moments. He learned how to use the 
arid pastures and mountain ranges with livestock, and 
how to keep the land healthy and producing a good crop 
of grass. He has come to love the rugged precariousness 
of his existence in the palm of Nature's hand, and he feels 

Some areas are coveted for wilderness (which 
shows how well the stockman has cared for 
them, that they could be classified as natural 
and "pristine" after being grazed by domestic 
livestock for more than a century), or recrea- 
tion areas, or wildlife habitat. 

he has earned the right to stay, producing food for the 
nation and making a living for his family, holding onto a 
way of life he would like to pass on to the next generation. 
He has survived because of his own abilities and tenacity. 

But now he is threatened by more dangerous forces 
than blizzards or drought. His use of the range is questi- 
oned and threatened by interest groups and the "envi- 
ronmental movement" that has become popular in our 
society, by people who look upon these lands with a view 
that would reduce or exclude livestock use. Some areas 
are coveted for wilderness (which shows how well the 
stockman has cared for them, that they could be classi- 
fied as natural and "pristine" after being grazed by 
domestic livestock for more than a century), or recreation 
areas, or wildlife habitat. The rancher, who has used these 
lands and loves them for their beauty and wildlife resour- 
ces, argues thatthese purposes are not incompatiblewith 
livestock grazing, but his voice is often drowned out or 
sneered at. He is still the man of the Western myth—the 
cattle baron, the exploiter. His livestock shouldn't be on 
public land; his time is past. 

This angers and frustrates the rancher. He feels he has 
as much right to use this land as anyone. He has invested 
his entire lifework and his soul in these lands, and he will 
stay and fight. He is not just defending a "cause"; he is 
defending his home and his birthright, his reason for 
being. He won't be easily run off, and he won't roll over 
and give up. He not only believes in his right to exist on the 
range, his right to his part and his role in western agricul- 

ture, but he is also defending his very existence. The 
strength of that resistance should never be underesti- 
mated. The defender, on his home turf, has the advantage 
of greater determination—perhaps laced with the cour- 
age of desperation—even if he is outnumbered and out- 
gunned by his attackers. 

The rancher is not just trying to justify his range use 
solely upon the basis of the meat and animal products he 

produces, or upon his rights and priority of use, or moral 
principle, or the personal hardship and economic disaster 
which would result from reduction or elimination of his 
permit or from higher grazing fees—even though all these 
factors are a part of his standing firm in defending him- 
self. He also strongly feels that his range use is justified 
because of logic, common sense, as a part of multiple use. 
There is no sensible reason to eliminate his use because it 
can continue without detriment to other legitimate uses. 
Since his use benefits society as a whole, he feels he is an 
important and responsible caretaker of these lands. 

Sometimes it seems that the majority of the environ- 
mentalists are only interested in making social changes 
regarding who gets what from our country's resources. 
But there are a significant number of sincere, honest 
people within their ranks who are truly concerned about 
the long-term health of the land, and these true environ- 
mentalists recognize the effort and contribution that 
ranchers make to the range. The environmentalists who 
are honest about their concern are quite willing to look at 
anything that will cause ecological improvement. 

For example, after a range and ranch tour in central 
Oregon a few years ago by three members of the lzaak 
Walton League (a national conservation group with a 
strong interest in grazing issues, a group dedicated to 
improving ranges by reducing livestock and eliminating 
permit tenure), one of the League members wrote (in an 
article in their Oregon Ike newsletter) that the ranchers 
"received us with greatest courtesy and consideration 
despite some active differences of opinion and concept. 
We were able to see how these three ranchers are using 
livestock in a beneficial manner to enhance their own 
lands as well as those under the jurisdiction of the 
BLM...these three ranchers are progressive operators 
who cooperate with federal land management agencies. 
They are improving ground cover and raising ground- 
water levels that will improve both the livestock carrying 
capacity and stream flows." 

That was a strong statement. Traditionally the lzaak 
Walton League has had little good to say about ranchers 
or government agencies involved with livestock grazing. 
This man's written acknowledgement of an improving 
environmental situation as a result of managed livestock 
use was a major step forward. And since he was a 

respected wildlife biologist with nearly 40 years' expe- 
rience, the ranchers took his comments as a compliment. 

His statement that ranchers "are using livestock in a 
beneficial manner to enhance their lands" says it all. 
According to Doc and Connie Hatfield, who own one of 
the ranches visited on that tour, "in that statement lies the 
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solution to many environmentalist/rancher problems. 
Using livestock as a positive tool to reach goals for the 
common good is a much different approach than the idea 
of allocating so much grass to wildlife and so much to 
watershed. The whole government agency concept of 
forage allocation is a political solution and has almost no 
bearing on the land's ecological improvement." 

Doc Hatfield also said that the point environmentalists 
need to consider is the reaction of those three ranchers to 
the lzaak Walton League biologist's crusade to put pres- 
sure on agencies and ranchers to stop range deteriora- 
tion. The ranchers did not totally agree with his views, but 
respected his position. According to Hatfield, "ranchers 
in general have great respect for anyone who honestly 
and sincerely states a position on an issue and stands firm 
regardless of his audience. Whether the rancher agrees 
with the position has little to do with the respect he has for 
the individual...The general lack of respect accorded 
environmentalists by ranchers comes not from what the 
environmental community is saying, but why they are 
saying it. All too many environmental activists are hereto 
make social changes geared toward redistributing our 
declining natural resource base. That they have little real 
concern or understanding for the resource itself is all too 
obvious." We have the tools to solve our environmental 
problems. Reducing livestock grazing is not one of them. 

The rancher does not respect the pseudo-environ- 
mentalist because the latter has no sincere concern for 
the environment and no desire to even listen to any other 
perspective than his own. Ranchers have the moral 
responsibility to become aware of the concerns of the 
legitimate environmentalists, and environmental inter- 
ests in turn have a moral responsibility to become aware 
of the concerns of ranchers. When this happens, we'll see 
some positive progress on the range. 

Those who would hurry the livestock man off the range 
by raising grazing fees, cutting permits, using legislation 
or other means to make it no longer feasible for the 
rancher to make a living on these lands, need to take 
another look. The people who want to eliminate livestock 
in order to conserve the land for wildlife or wilderness (an 
unrealistic argument, since these values can exist along- 
side the present range livestock industry) are not being 
honest. 

Those who still believe in the myth of the cattle baron 
and the spoiler need to hike a little farther up the moun- 
tain and get closer to the rancher's own ridge—and look 
across at the horizon from where the rancher himself is 
seeing it. The old saying that you can't really judge a man 
until you've walked a mile his his moccasins, is true. When 
you get close enough to him to see the world as he sees it, 
you find that your strongest desires and highest goals 
aren't that much different from his; you've just been 
expressing them differently and there's been a lack of 
communication. You begin to understand him, his hopes 
and dreams and motivations. The environmentalist or 
rancher who takes the time to really try to understand the 
other will find that the "adversary" is not the ogre he 

pictured, not an adversary at all. 
Much has been written from the point of view of the 

conservationist. But the greatest conservationist of them 
all—the person who actually has to work with the land and 
Nature in orderto exist—has often been ignored, maligned 
or misunderstood. It's time to look at the issues from a 
broader view, and that may mean, for many people, trying 
to step for a while into the scuffed boots of the person who 
actually knows the range like the back of his own wea- 
thered hand. 

Cecil Garland, a long-time environmentalist (active in 
the movement to establish the Bob Marshall and Scape- 
goat Wilderness Areas in Montana) and later a rancher in 
Utah, wrote an article "In Defense of Running Cows on 
the Public's Land" (High Country News, March 3, 1986), 
in which he said: "Stockmen love the West for its vastness 
and its seeming emptiness. I've come to know and love a 
good healthy range, and look for it everywhere I go. I 

know that if the range is in good shape, then everything 
that lives there will be in good shape: the cows, the wild- 
life, the plants and the people who live near it. Poor range 
is a prelude to misery, poverty and squalor, and eventu- 
ally to the loss of wildlife which we must have for survival 
and sanity. And there is more to it for me than that. I also 
care for my cows. Yes, I've been kicked, butted, charged, 
stomped, and rendered green by excretion. There have 
been times on a cold, stormy night, lying face down in the 
straw and manure with my arm all the way in a first-calf 
heifer's reproductive organs—trying desperately to turn 
around a calf who was determined to come into the world 
the wrong way, and with all the push his mother could 
give him opposing me—when I wondered why I had not 
stayed in Las Vegas as a crap dealer, as I used to be years 
ago. But when the calf was born... I forgot all about the 
bright lights, because I love my life here with my cows. I 

like the cows because they stand and fight for their terri- 
tory and their calves, and they will babysit one another's 
calves while the other goes to water, and fight for her calf, 
too. 

"Like them old cows, I'll fight for my young'uns and my 
territory. I know that some of my environmental friends 
view me first as a rancher and second as an environ men- 
talist. And some of my rancher neighbors view me as an 
environmentalist first and a rancher second. While not 
disregarding both of them, I have personal aspirations of 
being an Environmentalist Rancher, and of living in a 
world where the two will not be viewed by either side as 
being mutally exclusive." 

My sentiments, exactly. The solution to problems and 
disputes over range management problems and conflicts 
over the use of these lands is to try to forget our differen- 
ces and concentrate on the goals and ideals we have in 
common, and "get on with it". A lot more can be accomp- 
lished with constructive cooperation than by divisive- 
ness. We all stand to gain a great deal if we can work 
together, and we all stand to lose a lot if we don't. 
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Rangeland Management Benefits Livestock and Wildlife 
Mary Peterson, Kenneth Lutz and Ben Berlinger 

Total resource management is bringing multiple bene- 
fits to the Waldroup Ranch near Branson in southeast 
Colorado. "I kept thinking that we should be getting more 
production out of the grasslands," says ranch owner 
Jerry Winford. "I was looking for help in seeing what we 
could do differently." 

Winford had read some articles on Holistic Resource 
Management (HRM) by Allan Savory. When Savory was 
scheduled to give a presentation in Las Animas, Cob., he 
decided to go. HAM principles taught him to look at the 
whole instead of just focusing on one aspect of ranching. 
After attending HAM Rancher School in 1985, Winford 
made a commitment to apply the principles to the every- 
day operations of the Waldroup Ranch. 

Winford, with the help of Kenn Lutz, USDA Soil Con- 
servation Service (SCS) district conservationist in Tri- 
nidad, Cob., conducted a thorough evaluation of the 
ranch conditions and resources. They then set up along- 
range grazing plan to improve and diversifythe rangeland 
resources and production. 

At the School, Winford learned about time dimensional 
grazing—planned grazings based upon plant growth and 
adequate recovery periods between grazings. He decided 
that this would be a major part of his long-range plan to 
improve the conditions of the rangeland. 

Using the time dimensional grazing concept, Winford looks 
at the grass plants. Previously, if he saw green when he 
looked out at the range, he thought he was doing well. 

'That's the first thing I learned with my training," says 
Winford. "That (looking at the range) isn't the answer. 
You need to be looking straight down atthe ground to see 
what's going on under your feet. Not only do you need to 
look at the grass plants, but you also need to be con- 
cerned with the soil surface. The soil surface is the key to 
getting something to grow out there." 

Ben Berlinger, SCS range conservationist in La Junta, 
Cob., explai ned that time dimensional grazing gives Win- 
ford the maximum control over the severity and fre- 
quency of grazing on grasses. In this way, he minimizes 
overgrazing while at the same time allowing more of the 
forage plants in each pasture to be evenly utilized by his 
livestock. 

Winford starts by deciding the number of herds he'll 
run. This determines the number of pastures he will have 
to allocate to each herd. Then Winford figures out the 
minimum and maximum grazing periods for each pasture. 

He usually averages two herds—one young herd and 
one brood cow herd—on about 30 pastures. Winford has 

been using 45 days for the minimum rest period and 90 
days for the maximum. 

After breeding season, Winford combines the two 
herds. He then re-plans his grazing moves because he has 
all the pastures available to the one herd. The cattle usu- 
ally stay in one pasture for four to seven days, depending 
on the plant growth conditions. 

Winford uses portable electric fencing in addition to his 
permanent fencesto divide his ranch into the 30 pastures. 
He says he still needs to work on this aspect because the 
pastures range from 200 to 900 acres. Winford believes 
smaller pastures are better. 

Because of limited water, Winford has developed an 
extensive watering system. He has installed over 18 miles 
of pipeline that carry water to 21 watering facilities 
located in various pastures around the ranch. 

The cell centers are purposely made small. Berlinger 
says that Winford built them small so that the cattle don't 

Mary M. Peterson is Public Affairs Specialist, SCS, Lakewood, colorado; 
Kenneth E. Lutz, District conservationist, Trinidad, colorado; and Ben P. 

Berlinger, Area Range Conservationist, La Junta, Colorado. 

The west center pasture on Waidroup Ranch before (1986) and 
after (1990) using a planned grazing system to improve his range- 
land. Photos by Kenn Lutz. 
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congregate inside the cell centers. "The cattle don't have 
room to lie down around the water tanks, so after drink- 
ing the water, they return to the pasture. This provides 
less stress on the livestock while facilitating easy live- 
stock moves from one pasture to another," says Berlin- 
ger. SCS provided Winford with technical assistance in 
planning and constructing the pipeline and watering sys- 
tem. SCS also provided cost-share money for these under 
the Great Plains Conservation Program. 

Another important part of Winford's time dimensional 
grazing is the monitoring of the process. Results are mon- 
itored by fixed photo points and annual random sampling 
of the vegetative responses in key locations. 

Lutz says that Winford's planned grazing system has 
resulted in increased vegetative production, species diver- 
sity, and ground cover. All improvements on the ranch 
have been installed to benefit livestock production and 
improve range condition. Benefits to wildlife have been 
secondary in nature, but, nonetheless, an important part 
of Winford's goals. 

The ranch property has hIstorically been home to resi- 
dent populations of antelope and mule deer. The present 
antelope population is among the best in southeastern 
Colorado and compares to any within the state. The mule 
deer population is small but of good quality with "trophy 
bucks" residing within the property boundaries. 

Winford considers the resident wildlife population an 
asset rather than a liability. Included in the long-range 

plan for the ranch is the realization that the existing wild- 
life species can be of assistance with the improvement of 
the land and are renewable resources that should be 
managed for profit and public use. 

Winford was instrumental in organizing a group of 
seven adjoining landowners who in cooperation with the 
Colorado Division of Wildlife (DOW) established the 
Mesa de Maya Wildlife Ranching Area. The ranchers, with 
assistance from the local DOW district wildlife managers 
and SCS, developed a long-range management plan for 

Two hunters who participate in the Colorado Wildlife Ranching 
Program show off their two prized bucks. Photo by Mary Peterson 

Monitoring the range/and annually. Photo by Kenn Lutz. 
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pronghorned antelope and mule deer populations. 
The goals of this plan are to increase public access, 

preserve and improve wildlife habitat, and develop coop- 
eration among DOW, sportsmen, and landowners. Under 
the Colorado Wildlife Ranching Program, the landowners 
work directly with the DOW on harvest rates, long-term 
population goals, and flexible hunting seasons that are 
compatible with ranching operations. 

Through this program, over 159,000 acres of private 
and state lands in the Mesa de Maya Wildlife Ranching 
Area have been opened for public use. In 1991, over 200 
hunter days of public use on this area were recorded. 
Habitat is being maintained and improved by proper graz- 
ing management and the development of additional water 
sources. 

Winford says, "The Colorado DOW's Wildlife Ranching 
Program is a good tool that allows the private landowner 
to make use of public hunting to the benefit of the sports- 
men and landowner." 

The landowners and DOW officials agree on the number 
of permits to be allocated for each area. The landowners 
then market the permits however they see fit. Some 
market the permits themselves, some market the permits 
to outfitters who in return market them to hunters, and 
some give them away. The public has overwhelmingly 
accepted this program. 

The rangeland on Winford's ranch is dominated by 
Loamy Plains and Shaley Plains range sites. Dominant 

grasses are blue grama, western wheatgrass, sideoats 
grama, Indian ricegrass, New Mexico feather grass, alkali 
sacaton, and little bluestem. Forbs that are frequently 
found on the ranch are scarlet globemallow, purple 
prairie clover, vetches. Winterfat, fourwing saltbush, James 
Frankenia, Bigelow sagebrush, pale wolfberry, and one- 
seeded juniper are commonly occurring shrubs. 

The landscape is dominated by the short-grass prairie 
and pinon juniper vegetation types. The topography is 
gently rolling uplands. The average precipitation is about 
12 inches. 

On the Waldroup Ranch, the whole Winford family— 
Jerry, his wife Karen, their two sons Allen and Justin, and 
Winford's father Lloyd—is part of the decisionmaking 
process. 

As far as long-term goals, Winford wants to be able to 
run more cattle, managewildlife populations, and improve 
the land at the same time. He says he knew he had to run 
more cattle to make money, but he didn't think there was 
any way he could. Winford thought the land was stocked 
with all the cattle he could possibly run without hurting 
the land. 

He says, "I don't want to increase my cattle numbers 
and sacrifice the land." Now he sees that he can increase 
the number of cattle and improve the productivity of the 
land at the same time. To Winford, this is the best of both 
worlds. 

High Technology on the Range 
John Capurro, Gary Brackley, Chris Pacheco and Liz Warner 

More and more demands are being 
made of western rangeland in spite 
of its vastness and limited accessibil- 
ity. Effective range management re- 
quires accurate resource data but 
time constraints make it difficult to 
collect it in a timely manner. All of 
these factors necessitated a new data 
collection system. 

One solution is the SNOTEL 
(SNOwpack TELemetry) system oper- 
ated by the USDA Soil Conservation 
Service. This system, operational since 
1977, gathers daily sensor data from 
564 remote sites including minimum, 

maximum and average air tern pera- 
ture; snow water equivalent; and daily 
precipitation. 

These data, while useful, are insuf- 
ficient to assist range managers in 
deciding when remote range will be 
ready for grazing and the possible 
forage production from these areas. 
SCS employees assembled electronic 
equipment capable of gathering the 
missing data. The additional sensors 
measure relative humidity, solar radi- 
ation, wind run, wind direction, fuel 
moisture, soil temperature and soil 
moisture. 

A study site for the SNOTEL sys- 
tem was selected within the Sheldon 
National Wildlife Refuge in northern 
Washoe County, Nevada. SCS and 

the U.S. Fish and Wildlife Service 
signed acooperative agreement author- 
izing installation and operation of 
the site. 

The location was chosen for two 
reasons. First, manually collected data 
were available. Secondly, the loca- 
tion represented two range sites 
common throughout northwestern 
Nevada, northeastern California, south- 
eastern Oregon and southwestern 
Idaho. 

The daily data are transmitted to 
the SCS West National Technical 
Center in Portland, Ore. Interested 
individuals can call the computer 
and review and retrieve collected 
data whenever they desire. 

John Capurro is District Conservationist, Reno 
Field Office, SCS, Reno, Nev.; Gary Brackley, 
State Range Conservationist, SCS, Reno, Nev.; 
Chris Pacheco, Water Supply Specialist, SCS, 
Portland, Ore., and Liz Warner, SCS Public Affairs 
Specialist, Reno, Nev. 
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The project goal is to determine 
range readiness for grazing by using 
remotely collected data. Range man- 
agers will be able to adjust grazing 
according to current data, not esti- 
mates. Range users will know in 
advance the approximate date and 
number of livestock to be grazed and 
can make adjustments to herd size. 
Wildlife managers can estimate avail- 
able forage and water and adjust 
game management plants according- 
ly. 

The data has been collected for 
one year now, but several steps remain 
before the procedure is practical. 
First, data collected at the SNOTEL 
site must be correlated with two ad- 
jacent study sites with 5 years of 
phenology and soil moisture and 
temperature data. Secondly, annual 
vegetative clipping studies must be 
conducted for two to three years to 
determine pounds per acre produc- 
tion and percent composition. Thirdly 
a procedure must be developed for 
estimating growth stages based on 
all data perimeters which can project 
livestock turn-out dates. Fourth, 
ground truth checking of projections 
must be conducted. 

We will begin making estimates 
and fine tuning the procedure in the 
next two to three years, and have the 
final procedure ready within five years. 

SNO TEL site showing (Ito r) equipment shelter, radio tower, and precipitation gauge. 

The Hypalon Pillow measures the amount of snow water equivalent in the snowpack at 
the collection site. The fence protects the pillow from trampling by livestock and wildlife. 
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fXOTICS —At Home on the Range in Texas 

Steve Nelle 

Man has always had the compell- 
ing desire to "improve" nature. Eu- 
ropean man (himself an exotic in 
North America) eliminated the prim- 
ary native grazing animal (bison) and 
replaced it with European cattle. In 
many areas, the native bluestem 
prairies have been overgrazed and 
replaced with exotic "improved" blue- 
stems. Man, especially in the last 
century, seems to derive great satis- 
faction in reshuffling the plant and 
animal communities of the world. 

With seven species of native ungu- 
lates (hoofed mammals), and three 
major kinds of domestic livestock, 
landowners in Texas have now intro- 
duced 68 other species of exotic 
ungulates into the rangeland ecosys- 
tems of the state. Interestingly, three 
of the seven indigenous species no 
longer have viable native populations. 
The increasing number of exotic un- 
gulates, dependent upon the range 
resources of Texas demand the appli- 
cation of innovative range manage- 
ment techniques. 

History and Recent Trends 
The introduction of wild exotic 

herbivores on Texas rangeland began 
in about 1930 when ranchers released 
nilgai antelope in south Texas. By 
1932, four more species of deer or 
antelope were introduced. During 
the 1950's, four more species of deer 
and sheep were released. By the time 
of the first statewide exotic survey in 
1963, there were 13 species totaling 
about 13,000 animals on 178 ranches 
(Ramsey 1969). Twenty-five years 
later in 1988,68 species and 164,000 
animals were present on about 468 
ranches, according to a Texas Parks 

and Wildlife Department survey (Tra- 
week 1989). 

These animals range in size from 
the 75-pound blackbuck antelope 
that eats about three pounds of for- 
age per day (dry weight) to the 1,500- 
pound eland that consumes about 30 
pounds per day. More typical are the 
150-pound axis deer and the 350- 

pound nilgai antelope. Of these 68 
species, six comprise 87% of the total 
number. These six species are: axis 
deer; nilgai antelope; blackbuck ante- 
lope; auodad sheep; fallow deer; and 
sika deer. Not included are domestic 

livestock such as cattle, sheep, and 
goats, which are no less exotic in 

origin. Neither are feral hogs included 
for which no reliable population esti- 
mates exist. 

Why More Exotics 
In the early days of exotic wildlife 

introductions, they represented little 
more than an interesting curiosity. 
During the period of the 1960's and 
1970's, fee hunting of exotic big game 
became a motivation. The economic 
incentive for raising exotics in recent 
years has evolved into a corn bination 
of hunting, meat production, sale of 
brood animals, and some non-con- 
sumptive uses such as photo safaris. 

With the exception of auodad sheep 
in the Palo Duro Canyon, exotics are 
not considered game animals in 
Texas, and are not subject to state 
regulated seasons and bag limits. 
Hunting can occur throughout the 
year. Trophy hunting fees generally 
range from $800 to $1 ,200 for mature 
horned or antlered males of the com- 
mon species. 

Ranchers may also sell surplus 
animals for meat, and receive $1.00 
to $2.25 per pound dressed carcass 
weight, depending on the species 
and the efficiency of harvest by shoot- 
ing. This translates to $0.50 to $1.24 
per pound live weight. The killing 
and processing of meat animals for 
sale is subject to USDA inspection 
requirements. Retail prices to the 
consumer range from $4.00 to over 
$7.00 per pound. Meat from exotic 
deer and antelope is low in fat, cho- 
lesterol and calories. In addition, these 
animals generally subsist on a diet 
free fom medication and growth stimu- 
lants. With the trend toward more 
healthy diets, this segment of the 

Fallow deer, a common ran geland exotic, 
are also being "farmed" for meat production 
in New York and Texas. 

Author is biologist, Soil Conservation Service, 
San Angelo, Texas. 
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exotic industry appears destined to 
grow. 

Even though an economic motiva- 
tion exists for raising and marketing 
exotics, there also exists a strong 
aesthetic motivation to having exot- 
ics. A 1988 survey revealed that about 
42% of landowners with exotics did 
not allow them to be harvested either 
for trophy or meat. 

Confined or Escaped 
With the economic investment in- 

volved in purchasing exotics, most 
landowners intend to keep their 
animals on their property. Although 
some species are contained by trad 
tional net-wire livestock fences, most 
exotics require a high fence for con- 
finement. Despite the best efforts at 
maintaining fences, many escapes 
have occurred, and as of 1968, almost 
74,000 exotic animals or 45% of the 
statewide total are now free-ranging 
animals (Traweek 1989). 

The traditional ecological fears of 
escaped exotics are a legitimate con- 
cern in Texas. The New Zealand 
experience of severe resource dete- 
rioration caused by exotic deer over- 
populations is well known. Several 
authorities in Texas have conceded 
that the free-ranging population of 
exotics are nearly impossible to 
control. 

Range Management Concerns 
One of the primary concerns in 

range management is the balance of 

forage consumption with forage sup- 
ply. This balance mandates that the 
long-term health of the plant com- 
munity be maintained or improved. 
Realizing that different animals have 
different feeding habits, proponents 
of the exotic industry point out that it 
makes good ecological and economic 
sense to fi'l unoccupied niches. For 
example, if the browse resource on a 
given range was being under util- 
ized, it may be prudent to introduce 
the proper number of browsing 
animals into the system. The prob- 
lem is that on many ranches, espe- 

cially in the central part of Texas, 
there are no unfilled niches with 
regard to plant utilization. 

If an exotic species were found 
that preferred to feed on mesquite, 
juniper, algerita, creosote bush or 
other such invasive plants, then there 
might be a legitimate ecological need 
to stock such animals. A long history 
of multi-species grazing involving 
cattle, sheep, goats and whitetail deer 
has left no surplus of any desirable 
kinds of forage on many ranches. In 
too many cases, it is on these already 
depleted ranges where many exotics 
are being raised. 

In attempts to justify heavy stock- 
ing of exotics, it has been pointed out 

that some operations rely heavily on 
supplemental feeding, thereby reduc- 
ing impacts to the range. Experienced 
observers have noted that like live- 
tock, exotics have the foraging in- 
stinct to utilize natural vegetation in 
preference to feeds. When exotics 
are making heavy use of supplemen- 
tal feeds, the range already 
shows excessive use. 

Even when the kinds and numbers 
of animals are balanced to the carry- 
ing capacity of the range, there is 
another problem with exotics. With 
yearlong continuous grazing, the se- 
lective feeding habits of herbivores 
generally lead to overutilization of 
preferred species. Grazing systems 
can overcome this problem when 
properly executed. However, very few 

The distribution of exotics in Texas. Each dot represents 100 animals. 

There are over 12,000 sika deer in Texas. 

Large numbers of auodad sheep are free- 
ran ging in the mountains of west Texas. 
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exotic ranches are set up to allow 
such herd management. In most 
cases, exotic populations consist of 
wild animals not easily moved like 
livestock from pasture to pasture. 
The expense of building suitable in- 
terior, cross-fencing to accommodate 
grazing systems is not easily justified 
in the eyes of most exotic ranchers. 
The current cost of high fencing is 

about $10,000 per mile. 

Wildlife Management Concerns 
One of the most often voiced con- 

cerns about exotic wildlife in Texas 
is their impacts upon native wildlife 
and wildlife habitat. Much of the 
concern revolves around forage com- 
petition with native deer, both white- 
tail and mule deer. Other legitimate 
concerns include the impact upon 
herbaceous and woody cover for 
deer, turkey, quail, numerous non- 
game species, and the endangered 
black-capped vireo. 

The degree to which various exotic 
wildlife species compete with native 
wildlife has been debated and re- 
searched. Certain researchers have 

stated that diet overlap does not 
necessarily mean competition. Com- 
petition only exists when the resource 
is limited and there is great demand 
for it. The implication is that consid- 
erable diet overlap can occurwithout 
competition or resource deteriora- 
tion. While this may be theoretically 
true, in the real world diet overlap 
between species most often results 
in competition and resource abuse. 

It must also be noted that intraspe- 
cific competition among over- 
abundant whitetail deer is often 
severe. In many cases, this deer to 
deer competition is more critical than 
interspecific competition between 
deer, livestock and exotics. Manage- 
ment of excessive native deer popu- 
lations should be no less a resource 
concern than management of exotic 
livestock and wildlife. 

Multiple species of exotics often exist with native whitetail deer. Mature axis buck in center. 

Badly deteriorated ran geland in central Texas, subjected to long years of abusive man- 
agement with exotics, livestock and whitetail deer. 
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Several studies have been conduct- 
ed that verify the concerns regarding 
the mismanagement of exotics. In 
two separate nine-year studies, 
axis and sika deer were placed in 

rangeland exciosures with whitetail 
deer. In both studies, the exotic deer 
population increased while the white- 
tail population declined to non-repro- 
ductive levels orwas eliminated (Arm- 
strong and Harmel 1982). This 
demonstrated that exotic deer can 
alter the habitat to the point where 
whitetail cannot reproduce. 

In a food habitat study (Butts et al. 
1982), axis, sika and fallow deer de- 
monstrated a definite preference for 
browse and forbs. As the preferred 
forages became less available, these 
animals switched to a diet of grass. 
Based on this study, these three spe- 
cies of exotic deer were found to be 
severe competitors with whitetail deer. 

Another study, partially funded by 
the exotic industry, found that axis, 
sika and fallow deer consumed a 

large amount of grass and lesser 
amounts of browse and forbs. The 
researchers concluded that exotic 
deer may potentially compete with 
whitetail deer. (Demarais etal. 1991). 
The study sites in poor range condi- 
tion lacked the more preferred forbs 
and browse species. It is to be no 
surprise that these exotics, capable 
of digesting lignified forages, would 
eat large amounts of grass when the 
more desirable forbs and browse are 
gone. This 'potential" competition is 

unfortunately a sad reality on most 
exotic-stocked ranges. 

Despite evidence to the contrary, 
some exotic ranchers emphatically 
maintain that exotics are grass eat- 
ers and are not competing with native 
deer, but instead are merely making 
"more efficient" use of existing for- 
ages. Other exotic ranchers are truly 
concerned about land stewardship 
ethics and are managing the kinds 
and numbers of exotics to maintain 
the range resource and minimize 
conflicts with native wildlife. 

Conclusions 
Exotic wildlife consume a signifi- 

cant and expanding portion of the 
total forage on some Texas range- 
lands. When their numbers are not 
managed, they have the same detri- 
mental effects on rangeland as any 
other herbivore. Research, surveys, 
and field observation have presented 
the following considerations: 

1. The products provided by exot- 
ics (aesthetic pleasure, recreation, 
and lean red meat) are important to 
consumers. 

2. Exotics can be a valuable eco- 
nomic asset to landowners. 

3. If the growth rate of exotics in 
Texas continues, the number will ex- 
ceed one million within 15 years. 

4. A large percentage of exotics 
are free-ranging and difficult to 
manage. 

5. On many "managed" exotic 
ranches numbers have exceeded the 
carrying capacity causing range 
abuse. 

6. Exotics, especially deerspecies, 
compete with and can displace native 
deer. 

7. It is possible to apply modern 
range management techniques to 
exotic populations thereby provid- 
ing for the conservation of the range 
resource. 

8. It is the integrity and land man- 
agement ethics of landowners and 
resource professionals that will deter- 
mine if the future of exotics will har- 
monize or clash with the natural 
resources of Texas. 
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Identifying Shinola 
Lonnie L. Williamson 

fl 
keynoter, I guess, is sup- 
posed to set a tone for a 
meeting. He or she should 
draw some lines in the dirt 
to delineate situations, 

then offer general suggestions for 
advancing beyond those subjective 
lines in a manner that serves the 
interest of all concerned. 

That admittedly is a tall order, one 
that should adequately expose my 
shortcomings and prejudices. But as 
ltrytosetthestageforthismeeting, I 

hope mostly to engender some sin- 
cere feelings that longterm livestock 
and big game survival on western 
rangeland is possible, and that it is 
probable, if both interests learn to 
accept reality, seek compromise, and 
become somewhat dependent on one 
another. 

That livestock grazing eliminated 
much wildlife from this nation's 266 
million acres of federal rangeland is 
not a moot point, It's a fact. Overgraz- 
ing by cattle and sheep is historic 
and has been difficult to control. The 
reasons given for this misuse are 
many, but mainly it happened because 
no one managed the land early on. 
When major herds of livestock hit the 
West in the 1800s, there was no U.S. 
Forest Service or Bureau of Land 
Management, or anything else to 
effectively prevent destruction of the 
"commons." By the time that appro- 
priate agencies were created, the 
range had been trodden unmerci- 
fully. After more than 100 years and 
some recent progress, the scars remain. 

There's the ranching side to this 
story also. The federal government 
lured people west with offers of"free 
land." Officials believed that settling 
the territories was in the country's 
best interest. And there was suffi- 
cient ignorance in Washington, D.C. 
at that time causing Congress to 

Presented by Lonnie L. Williamson, vice-presi- 
dent, Wildlife Management Institute at the Live- 
stock/Big Game Symposium in Sparks, Nevada 
on September 18, 1991. 

Photo by David N. Olsen, courtesy of the Rocky Mountain Elk Foundation. 
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think that a fellow could survive rais- 
ing livestock on a 160-acre arid home- 
stead. The truth is that ranchers had 
to accumulate more land and water 
to make it. They also had to use, and 
were encouraged by the government 
to use, surrounding public land, which 
was necessary for establishing prof- 
itable ranching operations. 

anchers, therefore, are not 
interlopers on public land, 
as many people seem to 
think. They are legal, his- 
toric and welcomed users 

of multiple-use land, just like hunters, 
hikers, anglers, and campers. Yet we 

forget that our forefathers, East and 
West, who originally raped the land 
so long ago, are gone. There are new 

generations of ranchers using public 
land, and who want to protect that 
land. Despite an array of the unre- 
constructed permittees who cling to 
old ways, public land ranchers, as a 
whole, have improved public range 
conditions during the past 50 years. 
The problem is that progress has 
been too slow and too localized, 
which reflects the inefficiencies of 
government as much as that of 
ranching. Yet those places where 

range condition remains below ac- 
ceptable standards continue to fuel 
controversy. 

Most recently, that controversy has 
centered on big game/livestock con- 
flicts. Actually, it seems to be mostly 
an elk/livestock problem that has 
ranchers and wildlife conservation- 
ists snapping at one another. A cou- 
ple of wet years probably would make 
everyone a bit less bilious, but only 
temporarily. The drought has merely 
forced us to face a problem that is 
sure to become more troublesome if 
sane solutions are not reached. 

An oversimplification of the situa- 
ton is that livestock use in some pla- 
ces is being reduced to improve range 
conditions, while elk are increasing 
and are perceived to be eating the 
feed. 

Ranchers, quite predictably, are 
upset, especially since many of them 
invested time and money in public 
land range improvements that, in 
concert with reduced livestock use, 
helped produce additional forage. 

Wildlife interests, on the other hand, 
say that it's about time that elk got 
some consideration. After all, wild- 
life has played third fiddle to live- 
stock on public rangeland for more 
than 100 years. The public is fed-up, 
andtheoverwhelmingcall isformore 
wildlife and fewer cows. State wild- 
life agencies are attuned to this 
growing and already dominating 
public opinion infavorof wildlife and 
against historic livestock abuse of 
public land. 

W 
hat we have is a situation 
that no one anticipated 
more than a few years ago. 
There is the urbanized West, 
wherein most people live 

in cities and towns rather than rural 
areas. Nevada, forexample, hastheriation's 
most citified population. Of all the 
states, it has a larger percentage of 
its residents living in metropo'itan 
areas. So, Nevada's population is 
urban, not rural. It consists mostly of 
businessmen, professionals, service 
sector people, mining and gaming 
employees, clerks and laborers. The 
hallowed halls of ranching areshrink- 
ing in relative terms. Cattlemen and 
sheepmen now are the minority. As 
in other states all over the country, 
Nevada ranchers and farmers no longer 
have the most votes. Political power 
has shifted to dudes who value pub- 
lic land for recreation purposes, not 
livestock or timber production. 

Along with that demographic change 
came new urgency within the Forest 
Service and BLM to restore over- 
grazed range. Relatively recent laws, 
such as the Forest and Rarigeland 
Resources Planning Act of 1974 and 
Public Rangelands Improvement Act 
of 1978, are evidence of the public 
prodding agencies to get on with 
range improvements. Consequently, 
range management plans were de- 
vised, many of which call for fewer 
livestock to allow forage plant re- 
covery. 

Also, state wildlife agencies have 
been reintroducing big game to his- 
toric habitats, as they are required by 
law to do. Most of the introductions 
took, and big game populations 
expanded. And since elk and live- 
stock generally eat the same forage 

plants, feed left by reduced livestock 
use in some places was believed to 
be snapped-up by increased numbers 
of elk. 

Complicating the situation was poor 
land management planning on the 
part of federal agencies, which was 
aided by reluctance in some state 
wildlife agencies to set big game 
population goals for the areas covered 
by those plans. The combined frail- 
ties caused indecision all around. 
And since federal agencies have res- 
ponsibility only for wildlife habitat, 
while states are supposed to manage 
wildlifepopulations, no limitswereagreed 
to on where brakes would be applied 
to big game numbers. The general 
result is that plans call either for less 
cows and more wildlife, or more of 
both. 

S 
o here we are, with eve- 
ryone agreeing that range 
restoration is good and 
that animal use must be 
limited to allow the forage 

resource to recover and do its first 
job, which is protecting watersheds. 
Yet there is no agreement on what 
eats how much of the excess forage 
that is produced by restoration. Ranch 
rs understandably want as much of it 
as they can get for livestock. State 
wildlife agencies, conservationists 
and the general public likewise want 
more for elk and other wildlife. It's a 
stalemate, but wildlife has the upper 
hand now because of the shift in pub- 
lic opinion, and because all that has 
to be done for wildlife to push live- 
stock off is nothing. 

In short, the federal agencies are 
required by law to restore range. 
They can control livestock numbers 
on the range to do that. But they 
cannot control the elk. That is the 
responsibility of state wildlife agen- 
cies, which can limit elk numbers 
through hunting regulations. But if 
states refuse to control elk ade- 
quately, the federal agencies have no 
choice but to keep reducing live- 
stock use. 

There are lots of reasons why sports- 
men and conservationists should be 
concerned about this situation, not 
the least of which is that forcing 
ranching off the public land is not 
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right. Ranching is as much a proper 
use of public rangeland as recreation. 

Sure we want the lousy ranching 
operations that abuse range gone, 
just as we want the poachers and 
other nere-do-wells of hunting elim- 
inated. But now is the time, I believe, 
to be selective with ire, to direct it 
toward the abusers while extending 
a hand to the many conscientious 
ranchers with whom we can share 
the land amicably and profitably. 
Conservationists haven't fought the 
"range war" just to be pugnacious. 
They have stuggled, I think, to get 
fish, wildlife and recreation proper 
status on the range. And it's not just 
the trendy thing to do either, because 
there's much for wildlife and live- 
stock to gain by a conservationist! 
rancher partnership. f or wildlife and recreation, 

ranchers offer millions of 
acres of private land, gen- 
erally the best land in the 
west which is important 

winter range. This is land that could 
be lost to big game if ranching is 
excised. An example is ranches along 
Montana's Rocky Mountain Front, 
which are used by grizzlies, elk and 
other wildlife. There are conflicts 
with bears cold-cocking a calf or 
sheep now and then, or elk raiding 
haystacks, but these are man- 
ageable problems. There are many 
ways to compensate landowners for 
such damages. But if ranchers are 
forced to sell out, experience shows 
that hordes of recreational and retire- 
ment land buyers can split the prop- 
erty into damnable "ranchettes." The 
bear and the elk are forced out by 
people, and the habitat is lost forever. 

And let's not forget water. Ranchers 
own water rights and construct water 
developments that wildlife often 
depend on. Should ranching go, those 
water rights could be sold to urban 
areas whose governments are des- 
perately searching for every drop 
that becomes available. 

For ranchers, a partnership with 
conservationists could offer much- 
needed business stability, some assur- 
ance that their ranching operation 
(which necessarily includes grazing 
public land) will be viable for their 
children and grandchildren to assume. 

To be succinct, wildlife can win the 
battle with livestock in a big way, but 
it could lose the war later on as a 
result. 

In essence, wildlife in the West 
needs ranching for protection. I hope 
ranching comes to understand that it 
needs wildlife for the same reason. 

As we deal with this issue, which is 
also an opportunity, we must be 
aware that neither the public land 
livestock industry nor big game 
interests have complete control over 
their futures. I'll try to explain. 

I once wrote a column titled "It 
Wasn't Fat Riders That Killed the 
Pony Express." The point I tried to 
make was that progress, in the form 
of telegraphs and railroads, put the 
ponies out of business; it was not 
over-worked horses nor a drop in 
public demand for communications. 
Now, we could argue whether the 
coming of telegraphs and railroads 
was progress, but that they were sig- 
nificant changes in this country is 
obvious. The fact is, there have been 
and will be changes in American 
society. People with high hopes for 
their buggy whip businesses after 

Henry Ford's innovations did not re- 

cognize this basic truism. They went 
the way of Pony Express. They were 
victims of change. 

hose of us in natural 
resource management and 
ranching are equally vul- 
nerableto changes, espe- 
cially shifts of societal whim. 

Governmental agencies and private 
industry consistently are buffeted by 
the crosswinds of time, crosswinds 
brought on by changing public de- 
sires for products and services. The 
survivors are those who recognize 
that a chronic crosswind is really a 
new prevailing wind, and that a bumpy 
ride probably means the agency or 
industry is maintaining a course for 
where the public no longer wants to 
go. 

This amorphous "public" that I 

speak of is a very fickled entity, and it 
is heartless. Tradition means little in 
its midst. As product of a so-called 
"family farm," I know. The public 
could not care less that family farms 
are disappearing at amazing rates, 
that corporate agriculture and increas- 
ing foreign investors now control 

most of the nation's agricultural out- 
put. 

Public support for the traditional 
ranching family and operation is not 
forthcoming. John Wayne is dead 
and Willie Nelson wears a ponytail. 

Neither can conservationists and 
wildlife managers depend on con- 
tinued mass backing as we have 
enjoyed in recent years. Traditional 
uses of big game, such as hunting, 
could be less of a factor in the future. 

For example, 30.2 percent of the 
Intermountain Region's population 
that was 12 years and older hunted 
and!or fished in 1955. In 1985, 30 
years later, that percentage had barely 
changed, with 30.6 percent involved. 
In 1985, only 36 percent of Utah citi- 
zens 12 and older hunted and!or 
fished, while 87 percent enjoyed non- 
consumptive use of the resources. 
Between 1980 and 1985, the number 
of Utahans fishing increased slightly. 
Those hunting decreased slightly. 
But nonconsumptive use rose 62 per- 
cent. The nation had fewer licensed 
hunters in 1989 than it did in 1979. 

All this tells me that the wildlife 
constituency has diversified and 
grown beyond the sporting public to 
include other wildlife users. It is not a 
case of dumping sportsmen and em- 
bracing others. The need among wild- 
life agencies is to broaden their base 
by supplying services to more than 
just hunting and fishing interests, 
and thereby strengthening a program 
which provides more benefits to all. 
And this partnerhsip should not be 
limited to wildlife users. It must in- 
clude "outsiders" that may have been 
traditional enemies, but who should 
be supporters, including the livestock 
industry. 

p 
artnership, I think, is the 
key, the kind of partner- 
ship that the National Elk 
Foundation already has for- 
ged among federal and 

state agencies and the livestock com- 
munity in some areas. There is no 
salable reason that wildlife should 
not be an economic benefit to private 
landowners. State wildlife agencies 
and native Americans East and West 
have, and are developing successful 
programs to this end. 

Retaining livestock use while res- 
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toring wildlife populations and pub- 
lic land will not be painless to any 
concerned. Some wildlife, for exam- 
ple, cannot be maintained on all pub- 
lic land that they once were. The 
grizzly and wolves are obvious 
examples. Other big game, such as 
elk, must be managed to subsist with 
other uses. But livestock permittees 
will feel the sharpest crunch, primar- 
ily because it will be economic. 

There's no use kidding ourselves. 
Livestock use will be reduced more 
on federal public land. The only ques- 
tion remaining is where the public 
will allowthosereductionstostop. In 
my opinion, some positive moves by 
the land management agencies, Con- 
gress, and the livestock industry can 
ease that loss. 

First, I believe that livestock graz- 
ing must be eliminated on submargi- 

nal land, not only because the public 
demands it, but because such graz- 
ing gives the industry a black eye. 
Second, in order to continue mul- 
tiple-use grazing on all remaining 
productive rangeland, many allot- 
ments may have to be combined and 
distributed among fewer permittees, 
in order to maintain economic ranch- 
ing units. Thirdly, no where will the 
public allow livestock to be allocated 
more than 50 percent of the forage 
available for animal use. And fourth, 
riparian areas must get more and 
better attention. They must be res- 
tored quickly. These are, in my view, 
some basic concepts that all must 
accept if livestock and big game are 
to prosper on federal public land. 

Given these changes, in one form 
or another, then federal, state and 
interest groups can sit down and set 

realistic goals, for both livestock and 
big game at equitable levels that pro- 
tect the basic forage, land and water 
resources. 

I suspect that a lot of the things 
which I have mentioned here will be 
discussed in detail during this meet- 
ing. It would serve us all wellto listen, 
and to think about this issue and its 
solution, with our brains instead of 
our emotions. 

Those of us gathered in this room 
have lots of common enemies out 
there. Animal rightists, antihunters, 
people who despise wildlife manage- 
ment. Then there's the huge 80 per- 
cent of the U.S. population who could 
not care less one way or the other. 

Is it better that we face this face- 
less horde together, or separately? I 
hope this symposium will help us 
decide. 

The Habitat Partnership Program in Colorado 
Joe Gerrans 

Livestock/bIg game conflicts have 
been an issue for a number of years 
in Colorado. Considerable efforts have 
been made to provide relief and/or 
compensation for these conflicts. Two 
of the areas where adequate solu- 
tions had been lacking were range- 
land forage and fence damage. Dur- 
ing the winter of 1988—89 an increased 
level of concern and frustration on 
the part of the landowners surfaced 
towards the entire issue of wildlife 
and livestock conflicts. The frustra- 
tion most often expressed was that it 
was unfair for landowners to support 
an ever increasing number of big 
game animals, particularly elk. The 
situation was further complicated by 
the uneven distribution of the burden. 
In some areas ranches are located 
where big game tend to concentrate 
only in the spring. They may suffer 
an impact on newly emerging vege- 
tation and yet have no opportunity to 

take advantage of those animals in 
the fall during hunting season. Other 
ranches may have those same anim- 
als only in the fall and may realize a 
substantial economic benefit from 
the lease of hunting rights. 

Colorado's Habitat Partnership 
Program was designed to meet the 
Division director's commitment to 
the legislature and the State's agri- 
cultural industry to address conflicts 
with rangeland forage and fences 
resulting from big game herds (Lips- 
comb et al. 1991). The program was 
designed to encourage an atmosphere 
of partnership between wildlife man- 
agers, habitat managers, including 
private landowners, and users of the 
wildlife resource. Local committees 
are to be established to ensure appro- 
priate public involvement, on a local 
basis, in identifying conflicts and 
recommending strategies to reduce, 
alleviate, or mitigate those conflicts. 
The Division has committed funds to 
implement those strategies. Private 

land habitat issues are to be consi- 
dered in the big game herd man age- 
ment plans. The emphasis for antler- 
less harvest is to be shifted to impact 
more of the animals that are causing 
the conflict and fewer of the animals 
that are not. 

Guidelines for Implementing the 
program were approved by the Colo- 
rado Wildlife Commission in Janu- 
ary, 1990. Included in the guidelines 
were the methods to appoint local 
committees, identification of peren- 
nial conflicts, types of strategies that 
might be considered, and recommen- 
dations for development of a five 
year plan (Lipscomb, 1990). 

Local committees were formed by 
the director appointing committee 
members based on nominations from 
the agricultural industry, State, and 
Federal agencies. Conflicts were to 
be identified in units of affected area 
which are 640 acres or larger which 
may involve one landownership, por- 
tions of one, or several. In order to 

The author is the Habitat Partnership Program 
Coordinator for the Colorado Division of Wildlife. 
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facilitate administrative efficiency, on 
private land estimated average annu- 
al forage and fence damage must 
exceed twenty five cents per acre of 
affected area or twenty percent of 
the grazing value, whichever is less. 
On public lands not grazed by live- 
stock the management agency must 
make a finding that the range is 
overused. On public lands grazed by 
livestock the land management agen- 
cy must make a finding, consistent 
with an approved multiple-use plan, 
that big game is using a dispropor- 
tionate share of forage resources. 
Conservation Reserve Program lands 
or any lands similarly leased for con- 
servation purposes orsubject to con- 
servation easements may be included 
in conflict areas for distribution 
management hunts and range im- 
provement projects only. 

Some general types of strategies 
were identified forthe committees to 
use. The first was distribution man- 
agement hunts. These are special 
hunts that can be held during a spec- 
ified time period. For the past two 
years this time period has been from 
August 15 through January, exclud- 
ing the regular big game season. The 

purpose of these hunts is to target 
specific animals at the time and place 
they are or may in the future cause 
conflicts. Licenses inthedistribution 
hunt are for cows and does only, but 
the director may approve the taking 
of bucks and bulls to solve a specific 
conflict. Licenses are valid in a 
designated hunt area and for a spe- 
cific time period. Once a hunt area is 
defined, ranches within the area are 
given special application forms each 
year which guarantee issuance of a 
license when brought to a Division 
office along with appropriate fee. 
Concentration problems which are 
primarily on public land are addressed 
using hunters chosen through our 
drawing processes for game damage 
licenses. 

Range improvement projects were 
another strategy recommended. This 
category includes projects on pri- 
vate or public land designed to affect 
the distribution of big game animals 
during normal conflict periods. Pro- 
jects can include artificial seeding of 
desirable forage plants, fertilization, 
weed control, brush manipulation, 
silvicultural treatments, and burning. 
Improved grazing management sys- 

tems (including pasture fencing 
where necessary) and salting are 
also projects included in this cate- 
gory. 

Direct cash paymentsto offset losses 
is another strategy. This category 
includes lease payments to landown- 
ers for forage and fence damage on 
private lands by concentrations of 
big game animals. This strategy is 
used only where it is either not feas- 
ible to use distribution management 
hunts or range improvement ap- 
proaches to deal with those concen- 
trations or they have failed to work. 
Any other strategies consistent with 
the spirit of the program may also be 
considered subject to Wildlife Com- 
mission approval. 

The end product would be a five 
year Big Game Distribution Manage- 
ment Plan. During the planning stage 
of the Distribution Management 
Plan the Division will select a preli- 
minary big game population objec- 
tive for each area and present that at 
a public meeting. The recommended 
objective takes into consideration 
the habitat information gathered by 
the committee and comments from 
all interested publics. This population 

On June 18 of the following year strips where the fertilizer was applied are evident. (Photo by Chuck Cosar, BLM). 
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objective is to be used by the local 
committee in developing the Distri- 
bution Management Plan. The com- 
mittees provide an opportunity for 
private landowners and public agen- 
cies to identify conflicts on their 
lands. The local committee will draft 
their plan based on the conflicts 
identified and strategies recom- 
mended to solve those conflicts. The 
draft plan will be presented to the 
Wildlife Commission and public com- 
ments will be taken. After consider- 
ing the public comments, the com- 
mittee and the Division will make a 
final recommendation to the Wildlife 
Commission regarding the plan. Once 
approved by the Wildlife Commis- 
sion, the plan will be implemented. 

Two prototype areas were identi- 
fied, one in Middle Park and one in 
the North Fork of the Gunnison River, 
where the program would be tested 
(Gerrans 1990) (Sherman etal. 1990). 
Committees were put in place in 
each of those areas. The committee 
then identified and mapped the con- 
flict areas. After identifying the con- 
flicts and determining possible stra- 
tegies, each committee developed a 
Big Game Distribution Management 
Plan. Both prototype Distribution Man- 
agement Plans were approved by the 
Wildlife Commission and implemen- 
tation was started almost immediately 
(Lewis et al. 1990) (Sherman et al. 
1990). 

in order to fund the program the 
Division has annually committed five 
percent of the big game license 
revenues attributable to the Habitat 
Partnership Program area averaged 
over the last three years. The five 
percent figure is updated annually. 
Other sources of money are availa- 
ble from State and Federal agencies 
along with private corporations, organ- 
izations, and individuals to assist in 
implementing the program. Volun- 
teer time is also used on projects. 

In the initial stages of the program 
a statewide evaluation committee was 
appointed to oversee and monitor 
the effectiveness of the local proto- 
type committees. Once established, 
all committees will operate as a body 
throughout the life of the program. 
Additional five year Distribution Man- 
agement Plans will be developed as 

the present plans expire. 
Both prototype committees pre- 

pared a report to the statewide com- 
mittee which addressed accomplish- 
ments and changes they felt were 
either necessary or that they had 
implemented in the original guide- 
lines (Gerrans 1990) (Sherman et al. 
1990). In January of 1991 the state- 
wide evaluation committee provided 
a report to the Wildlife Commission 
evaluating each of the prototype areas 
(Lipscomb et al. 1991). 

The statewide committee used four 
criteria to assess the success of the 
planning phases and initial imple- 
mentation processes. Did all inter- 
ests agree they are being treated 
fairly? Do they believe the process is 
moving toward solution of problems? 
Has communication between inter- 
ests improved, and finally, is the flex- 
ibility of the program sufficient to 
allow adjustments as necessary? 

Using comments from both partic- 
ipants and observers, the committee 
found that the first three criteria have 
been met. The plans from the proto- 
type areas, that were developed using 
differing tactics, also pointed out 
that the fourth criteria has been 
achieved. One area of concern was 
that current efforts for monitoring 
habitat condition and forage produc- 
tion and use may not be sufficient to 
support wise decisions on popula- 
tion objectives for big game animals. 
Efforts are being made to address 
this concern. 

The program guidelines recom- 
mended by the evaluation committee 
in that January 1991 report differ 
somewhat from the original guide- 
lines (Lipscomb 1990). One of the 
first recommended changes was in 
the makeup of both the local commit- 
tees and the evaluation committee. It 
was felt that local committees should 
have a member of the big game 
license buying public on their com- 
mittee. The recommendation was made 
that a member of the USD1 Bureau of 
Land Management and a range exten- 
sion specialist from Colorado State 
University be added to the statewide 
committee. All recommended com- 
mittee changes have been implement- 
ed. 

Some of the conflict area defini- 
tions were rewritten. On private lands, 
a conflict area is one where the land- 
owner believes an excessive concen- 
tration of big game animals is caus- 
ing a problem in the management of 
his rangeland. On public lands, a 
conflict area is one where the land 
management agency makes a find- 
ing that the level of wildlife use, or 
the combination of wildlife and live- 
stock use is inconsistent with the 
long-term ecological objectives of 
the approved Land or Resource Man- 
agement Plan. 

Strategies were reviewed and ad- 
ditional strategies were recommended. 
One was to improve fences at major 
wildlife crossing points to reduce 
long-term costs of fence repair. 
Streamlining payments of eligible 
small damage claims or providing 
fencing material in lieu of a claim was 
another. This strategy is an attempt 
to speed up the game damage pro- 
cess on small claims while cutting 
down on the paper work. 

Some additional considerations 
were also recommended in develop- 
ing the Distribution Management Plan. 
One of the "fits" that must occur in 
this planning process is the relation- 
ship between the Distribution Man- 
agement Plan and the Data Analysis 
Unit Plan. The Data Analysis Unit 
plan is also a five year plan that 
establishes the herd objective for a 
particular area in the state. The state- 
wide committee recommended a 
method in which to incorporate both 
plans to accomplish that objective 
(see chart). Generally the Habitat 
Partnership Program area boundar- 
ies fit closely with the Data Analysis 
Unit boundary. It is felt that in order 
for either plan to work, they must not 
only consider numbers but must take 
into consideration forage availability 
and maintenance of productive range 
resources. Also, consideration must 
be given to the objectives of the 
affected land manager. The herd size 
objective may not be totally accep- 
table to all interests but there must 
be substantial effective agreement 
between the affected parties to work 
with the objective for the five year 
period covered. 

While initially it was felt that the 
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great promise, but the future will tell 
how successful it will be. 
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Historical Livestock Grazing Perspective 
James A. Little 

I AM A THIRD generation rancher involved in a family 
operation that currently runs cattle on mixed ownership 
land including the State of Idaho, Bureau of Land Man- 
agement (BLM), and USDA Forest Service land. After the 
death of my grandfather, three of his four heirs ran sheep 
until the early '60's. One uncle sold his sheep rather than 
fight with the Forest Service. My father, on the south fork 
of the Salmon River, fought the Forest Service but they 
severely cut the number of sheep he could run to protect 
the stream until the operation was no longer economi- 
cally viable. He sold the sheep and converted what range 
that could be to cattle. My aunt ran sheep until her death 
in 1984. My brother and I were designated executers of 
her estate, so we got a crash course in sheep ranching 
following her death. 

My grandfather, Andy Little, came to the United States 
in 1894 and over the years amassed a large and far-flung 
sheep operation whose numbers peaked in the late 
1920's. As history shows, a lot happened before he 
arrived. 

LIVESTOCK GRAZING IN THE WEST started in the 
1860's to provide food for the emerging West. As domes- 
tic livestock came west, hunting pressure on big game 
animals reduced because of the alternate meat source. 
The vast areas of the West were a gold mine for livestock 
entrepreneurs. Cattle and sheep outfits grew extensively 
and the "use the forage before somebody else got it" 
philosophy was prevalent. In the winter of 1886-87 there 
were huge losses that changed the West forever. 

In 1897 the extensive overgrazing by sheep and cattle 
was investigated and a report written stating that as sheep 
outfits moved from Oregon and Washington across Idaho 
and Wyoming, the animals ate everything bare, carrying 
ruin in their path. The report charged that sheepmen were 
the principal cause of the forest fires and that sheep 
hooves destroyed the sod and undergrowth. 

That same year, Gifford Pinchot presented a different 
view. He indicated that cattle, horses, and sheep could all 
graze without serious damage on the public forests pro- 
vided that the herders kept them away from particularly 
fragile areas. He argued for five-year grazing permits, 
stockman responsibility, and established penalties includ- 
ing revocation for permittees who did not show "good 
faith" in the protection of the forests. He recommended 
permittees bear the cost of administration through graz- 
ing fees. 

STUD I ES SHOW THAT BY 1900 southern Idaho graz- 
ing lands that were initially covered with sagebrush and 
an understory of perennial bunch grasses were now 
covered with Russian thistle, mustard, and bunch grasses. 

Next came the problem of transient sheep that were diffi- 
cult if not impossible to regulate. 

The predecessor of the Forest Service, the Bureau of 
Forestry, was formed in the 1890's to start some manage- 
ment of the forest. It was said that in the winter of 1899, the 
General Lands Office furloughed all rangers by October 
15,forthewinter. In 1902, an investigation on grazing and 
other uses found that most stockmen favored reserves 
because of overgrazing and transient use concerns. 

As IS THE CASE WITH GOVERNMENT TODAY, it 
took a lot of time for change to occur. It was obvious, that 
without control of the range it was impossible to apply 
any management. That lesson was slow in coming. When 
my grandfather got established, one of the serious prob- 
lems for him was the transient herds of sheep that had no 
base. They were always competing for available forage. 
My father recalls that the only feed that could be pro- 
tected and saved for critical times such as shearing, was 
the forage closeto the ranch that they could watch constantly. 

In recounting the history of the Forest Service, grazing 
fees came up and were debated in every ten-year period. 
Also discussed were the numbers of wildlife competing 
for forage and available habitat. The debates also included 
discussion about grazing permits being a privilege as 
opposed to a right. 

As the Forest Service got a better handle on permits and 
users, the impact was felt on the Department of Interior 
lands. It wasn't until passage of the Taylor Grazing Act 
that the necessary controls were in place so management 
could be implemented to improve range conditions. It has 
been a slow process. 

As management of the grazing areas improved, so have 
the big game numbers. It is shown time and again that 
properly managed livestock grazing creates a desirable 
and preferable habitat for big game. 

ONE OF THE MORE IMPORTANT actions in the 
1930's by the United States Forest Service was the 
attempt to improve forage-acre standards and palatability 
tables. This resulted in a conclusion by the Intermountain 
Station pubished in 1939, that the previously allowed for- 
age cropping of 75 to 90% had to be reduced by some 34% 
to bring about range improvement. Some of the methods 
to achieve the improvement included: allowing non-use 
on allotments; spraying poisonous weeds; limited range 
reseeding; water developments and fencing; livestock 
tagging; reduced stocking rates; and changing lengths of 
grazing seasons. The rancher in turn saw the value of 
these efforts. There was less recorded trespass and more 
co-operation towards the improvement of the range. In 
the files of our offices we found a very complete inventory 
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form that has not been used in recent times. The form 
gave the Forest Service a lot of information and reflects 
the record keeping that was done on some forests. I know 
that the information was valuable. The obvious problem 
of coordinating the Forest Service efforts with the grazing 
permittees in the 1930's was that nearly all livestock oper- 
ators were in serious financial trouble. That casts a large 
shadow on any range enhancement efforts. 

In the late 1940's the Forest Service came under strong 
attack for the perception that they were capitulating to the 
stockmen by failing to reduce livestock use. Data com- 
piled for the House Public Lands committee showed that 
the agency had reduced AUM's in Idaho by 49%, in Nev- 
ada by 40% and in Utah by 36%. 

As we progressed into the Second World War, men 
went to war and their families moved to town. That favor- 
ably impacted big game numbers. State fish and game 
agencies become more vocal to the point that some land 
management agencies acquiesced to the pressure and 
are allowing big game to be located in areas where they 
have never been before. 

THE LAND MANAGEMENT AGENCIES and many 
permit operators mulled over range management and the 
tool that was used most to deal with range problems, 
namely to reduce numbers of livestock on the range. 
There were several researchers trying to find manage- 

ment scenarios that would speed range betterment as 
well as providing for big game needs, visual quality, and 
fish habitat. Some of these individuals were Bill Ander- 
son, whose concept of coordinated resource manage- 
ment planning is widely used; Allan Savory, a new advo- 
cate and developer of Holistic Resource Management; 
and August Hormay, who developed rest-rotation grazing. 

Where does the wolf fit in? 

In Forest Service Bulletin 72 issued January 19, 1907, 
titled "Wolves in Relation to Stock, Big Game and the 
National Forest Reserves" the introduction says, "The 
enormous losses suffered by stockmen on the western 
cattle ranges and the destruction of game on forest 
reserves, game reserves and in national parks through the 
depredation by wolves have led to special investigations 
by the Biological Survey in cooperation with the Forest 
Service to ascertain the best methods for destroying 
these pests." 

BIG GAME IN MOST AREAS ARE NOT WILD any- 
more. They use logging roads to travel on, they spend 
time around farms, and at times are quite curious. This 
makes the interactions of the landowner and the game 
management agencies more important. Most states have 
some form of depredation compensations to deal with 
damage to hay, stock and private winter pastures. This is 

Photo by Brian Hay, courtesy of the Rocky Mountain Elk Foundation. 
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used only when the damage or losses become significant. 
Being in the ranching business, I can speak for most 

ranchers who are growing weary of the pressure placed 
on usto pay higher grazing fees and provide more habitat 
for big game animals that, in some areas, have been intro- 
duced. If some of the proposals to increase grazing fees 
become law, those economic impediments will strain the 
stewardship of public lands. 

It is extremely important that big game managers and 
advocates don't lose sight of the fact that critical winter 
habitat, which in most cases is private lands, is the limit- 
ing factor in the big game life cycle. There is a point that 
we have to decide. Are the intrusion and obstacles worth 
the return? 

I have yet to meet a stockman who is not interested in or 

who does not enjoy seeing big game as he works his 
farmland or grazing area. I think that livestock operators 
and big game interests have enough in common that 
cooperation in dealing with the habitat and opportunity 
issues is a must. 

If the cooperation is not forthcoming, then there is a 
scenario that sees the landowners selling off their bases 
of operation. That could mean selling off water rights to 
urban areas that are crying for more water or breaking up 
ranching units into small, more densely populated areas. 
Big game and hunting interests are the losers. The pro- 
posed increased in grazing fees would trigger this type of 
scenario in many areas of the West that depend on public 
lands grazing as an important link to keeping them in 
viable business. 

Seeking Common Ground on Western Rangelands 
K.L. Cool 

Is a crisis pending regarding the 
management of western rangelands? 
Apparently many people believe so, 
or they wouldn't be trying to solve it 
with bumper stickers and slogans: 
Environmentalists promote "cattle 
free-free by '93." Ranchers respond 
with "cows galore in '94." 

Perhaps the bumper sticker cam- 
paign is aimed at generating support 
from the vast majority of citizens who 
do not have a direct stake in the 
management or use of western ran- 
gelands. This great American public, 
if motivated, may dictate a political 
response that unfortunately, like the 
bumper stickers, will be far too sim- 
plistic. 

Resource managers and public land 
users have a vested and direct inter- 
est in healthy rangeland eco- 
systems—a common interest in clean 
water, fertile soils, and healthy plant 
communities. Without healthy range- 
land, there is no forage for livestock; 
there is no habitat for big game. 

State fish and wildlife agencies 
acknowledge there have always been 
problems, and there will continue to 
be differences. Game damage, access 

disputes, resource allocation argu- 
ments, and other issues all have the 
potential for honest disagreement. 

State fish and wildlife agencies, 
hunters, and outdoor recreationists 
also have a vested interest in the 
success and continuation of family 
ranch units. Subdivisions, corporate 
ownership, nonresident ownership, 
and the uninformed notion of non- 
consumption—which I define as "no 
beef, no hunting"—are perhaps the 
greatest threat to our collective her- 
itage and our future. It is time to rec- 
ognize the threat the bumper stickers 
represent and work together to re- 
solve conflicts between big game 
and livestock, real and imagined. To 
do this, we must focus on one fun- 
damental issue: maintenance of range- 
land. 

Wildlife is a product of the land, 
and choices regarding the land's use 
ultimately dictate what will prosper 
and what will perish. Modern wildlife 
management can be compared to a 
blender that contains some of the fol- 
lowing ingredients: 

1. Public ownership of 
an often-transient wildlife 
resource. 

2. An infinite variety of 
individualistic landowners. 

3. Private decisions on 
what is done on and to 
private land. 

4. Advice on how this 
wild resource is to be man- 

aged coming from Man- 
hattan, Montana; Manhat- 
tan, Kansas; and all too 
frequently, Manhattan, New 
York. 

5. Animals that don't 
know the difference be- 
tween private and public 
land; wild animals that 
come and go as they 
please, burrowing under, 
jumping over, crawling 
through, and at times tear- 
ing down fences. 

In most western states, big game 
and livestock competition is a sub- 

ject of long-standing controversy. In 
Montana, elk are most often involved. 
All the characteristics that cause fric- 
tion between livestock producers and 
wildlife interests are present. We fre- 

quently experience severe drought; 
we have expanding elk populations; 
we hear from recreation ists who be- 

Author is Director, Montana Department of 
Fish, Wildlife and Parks. 

Excerpted from a speech presented at the Live- 
stock/Big Game Symposium—Reno, Nevada, 
September 18-20, 1991. 
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lieve that all public lands are over- 
grazed; and we have ranchers who 
have experienced reductions in per- 
mitted grazing. Game damage and 
competition between elk and live- 
stock do occur on private land, and 
to some extent, on public land—and 
hunting won't always solve these 
problems because some ranchers 
who have game damage are uncom- 
fortable with the choice between too 
many elk and too many hunters. 

In Montana, the Beaverhead Na- 
tional Forest probably has the grea- 
test potential for a public rangeland 
crisis. Here and on other public range- 
lands, livestock unfortunately do not 
distribute according to forage avail- 
ability. They tend to congregate in 
riparian habitats. At current stocking 
rates, even two years of growing sea- 
son rest may not be adequate to 
maintain riparian areas on many of 
the Beaverhead's allotments. 

The Beaverhead Forest is currently 
drafting riparian area guidelines that 
will be implemented through revi- 
sions in allotment management plans. 
These plans are scheduled for com- 
pletion during the next 5 to 10 years. 
It is estimated that 75% of the allot- 
ments on the forest either currently 
meet forest plan standards and guide- 
lines or can be brought into com- 
pliance through modifications in 
current grazing systems. These mod- 
ifications would focus on influencing 
livestock distribution. The other 25%, 
unfortunately, will require both man- 
agement changes and significant 
reductions in AUM's. The reduction 
of AU M's on the Beaverhead will not 
be uniformly distributed across the 
forest, and the AUM reduction on 
affected allotments may be sub- 
stantial. 

How does elk/livestock interaction 
relate to our Beaverhead example? It 
doesn't! While many of the affected 
allotments have experienced in- 
creases in elk numbers, elk and live- 
stock are not competing for forage. 
The AUM reductions that will be 
required are needed because the 
riparian habitats do not comply with 
forest plan standards and guidelines. 

A catalyst for this symposium was 
a recent Forest Service document 

titled "Livestock/Big Game Interac- 
tion Activity Review." The Montana 
Department of Fish, Wildlife & Parks 
and several other western state wild- 
life agencies were disappointed with 
that report because we believe it put 
too much emphasis on livestock/big 
game interactions and failed to dis- 
cuss the importance of rangelands. 

The report recommended 15 action 
items to address conflicts between 
livestock and big game. We found it 
curious that state fish and wildlife 
agencies, the legally designated 
stewards of wildlife, were referenced 
in only three of these action items. 

The stated purpose of the review 
was "to assess the interaction 
between livestock and big game and 
how forest land management plans 
and their implementation could deal 
with the conflicts." The report found 
that some forests are tardy in bring- 
ing allotment plans into compliance 
with forest plan standards and guide- 
lines. Yet, the development of such 
plans, a clear responsibility of the 
agency writing the review, was not 
identified as an appropriate action 
item. 

The review suggested that moni- 
toring has not kept pace with imple- 
mentation of forest plans. Although 
the recommendations suggest more 
monitoring, we feel they are vague 
about what should be monitored and 
how the information will be used. 
Monitoring should be structured to 
evaluate success in accomplishing 
management objectives—in this case, 
healthy rangeland systems—and to 
determine why management is or is 
not successful. 

The review suggested a lack of 
quality information and a limited 
capability to acquire it. We concur 
and support the recommendation to 
develop this information. 

The review also noted deficiencies 
in allotment management plans. Yet, 
the recommendations took aim at 
big game population objectives and 
coordinated forest and state agency 
plans. These activities are worthy, 
but will not resolve the concern for 
big game/I ivestock interaction unless 
they are linked to rangeland objec- 
tives and management actions cap- 

able of accomplishing them. 
We believe the best way to find 

common ground, build partnerships, 
and solve problems on federal range- 
lands is to develop allotment man- 
agement plans, in concert with wild- 
life management plans, in an open 
process. 

Allotment management plans, like 
all actions under forest plans, must 
be consistent with forest plan stand- 
ards and guidelines. Objectives for 
healthy rangeland supersede objec- 
tives for using the range, and criteria 
for healthy rangelands must be in the 
forest plan. If we first establish range- 
land objectives, it will then be possi- 
ble to answer questions about allo- 
cating the use of those rangelands. 

What are state wildlife agencies 
doing to seek common ground on 
western rangelands? Colorado's Div- 
ision of Wildlife is addressing these 
conflicts on private and public lands 
through a habitat partnership pro- 
gram. Arizona's Game & Fish Depart- 
ment is developing herd management 
strategies for elk. These states, and 
New Mexico, are implementing a team 
strategy which includes agency per- 
sonnel and people from the private 
sector who work together to identify 
competing uses, develop appropriate 
solutions, and monitor habitatwhere 
problems between game and live- 
stock have been identified. 

In Montana, we are working on a 
statewide elk management plan—a 
plan with numbers and strategies to 
maintain elk populations. Generally, 
our plan proposes to maintain state- 
wide elk numbers at or near the cur- 
rent level. That objective is embod- 
ied in 35 individual elk management 
units. At the unit level, our plan calls 
for increasing elk numbers in places 
where they will be compatible with 
other uses, while reducing numbers 
and encouraging redistribution where 
elk conflict with private land inter- 
ests. This plan will provide docu- 
mented elk population objectives— 
definitive information that can be 
incorporated into allotment manage- 
ment plans. 

We recognize that our elk man- 
agement plan and the management 
plans forthe various Montana national 
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forests may not be in harmony. How- 
ever, a cooperative planning process 
will include the opportunity to con- 
structively resolve most of these dif- 
ferences. 

State and federal agencies operate 
under a mandate of open govern- 
ment. State wildlife agencies accept 
that mandate, and we understand 
that cooperation is essential to find- 
ing common ground, building part- 
nerships, and managing western range- 
lands. We believe in that philosophy 

and the necessary process that as- 
sures the involvement of all parties in 
resolution of these natural resource 
management conflicts. 

Can these programs actually work 
on the ground where it really counts? 
On several of our wildlife manage- 
ment areas we have developed part- 
nerships with ranchers and the Forest 
Service that provide workable solu- 
tions to management of sensitive 
areas. The Fleecer Wildlife Manage- 
ment Area is a case in point (Frisina 

and Morin, Rangelands 1991). The 
grazing systems in use today at 
Fleecer can be a model for the coop- 
erative management of federal range- 
lands and for dismissal of the notion 
livestock and big game cannot coex- 
ist or must exist in conflict. 

As additional evidence that wildlife 
agency/private rancher partnerships 
are possible, I'd like to share parts of 
a letter I received last week from 
Doug and Zena Ensign, owners of a 
ranch near Livingston, Montana: 

Dear Mr. Cool: 
Mike Frisina has worked hard to 

help us establish a rest-rotation 
program on our Mission Ranch 
near Livingston. This ranch has 
been continuously grazed for at 
least the last 40 years. Predict- 
ably, the value of this range has 
diminished significantly over this 
period. Our new grazing system 
will help us reverse range deterio- 
ration and restore it to its former 
productivity. Erosion will be 
checked. Indeed, we are already 
seeing the benefits of this system 
on the pastures that we have rested. 

Greater range productivity not 
only holds benefits for our cattle 
operation but for the numerous 
antelope, mule deer and whitetails 
that graze there. It is our belief 

that our range resources can be 
used well by our cattle, by wildlife, 
and that everyone will benefit from 
appropriate care for the resource. 

There are those in Montana, in 
official positions and in special 
interest groups, who would place 
stockmen, sportsmen and envi- 
ronmentalists into polarized oppo- 
sition to each other; environment 
to the exclusion of ranching and 
ranching with little concern for 
conservation. Neither of these ex- 
tremist positions is correct, bene- 
ficial, or realistic. Extremist posi- 
tions are selfish and harmful to all 
but a select few. Mike's manage- 
ment recommendations feature 
conservation of resources which 
benefits both industry and envi- 
ronment and harm neither. Rest- 

rotation is a system which utilizes 
grazing to improve the range, not 
to ruin it. Let us point out that we 
are speaking as ranchers who un- 
derstand that abuse of our resource 
is self-destructive, as well as harm- 
ful to the future of Montana. 

Mike's work engenders under- 
standing and cooperation between 
stockmen and environmental con- 
cerns: common ground for oppos- 
ing points of view. The common 
ground is where most productive 
solutions are found. The fact that 
Mike, who represents Montana Fish, 
Wildlife & Parks, is working with 
us and for us as ranchers, causes 
us to become more sympathetic 
to the concerns of sportsmen and 
environmentalists. 

As the Ensigns point out, healthy 
rangelands support domestic live- 
stock, big game, upland birds, wat- 
chable wildlife, fish, and a host of 
other recreational and aesthetic ex- 
periences. While all of these benefi- 
cial uses are possible, none can be 
maintained unless we first agree to 
focus on the care of the basic re- 
source: rangeland. Healthy rangeland 
with its fundamental components— 
fertile soil, clean water, and healthy 

vegetation—is the basis for finding 
common ground on western range- 
lands. 

State wildlife agencies are stake- 
holders in seeking common ground 
on western rangelands. We are com- 
mitted to be part of the solution and 
not contribute to the crisis. 

Without healthy rangeland there is 
no forage for livestock, and there is 
no habitat for big game and the 
myriad of other wildlife species that 
can live together in harmony. 
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Elk Habitat Use within a Rest-Rotation 
Grazing System 

Michael R. Frisina 

Competition between wildlife and domestic livestock 
on public lands has long been of concern to the public 
and to wildlife and land managers. As a result, resource 
managers in Montana and other states have conducted a 
number of studies to define the relationship between live- 
stock and wildlife range use patterns. Studies in Montana 
have documented conflicts in wildlife and domestic live- 
stock range use of public lands. 

While these studies define conflicts between cattle and 
wildlife, they do not adequately identify practical ap- 
proaches to resolve that conflict. To address this issue, 
the Montana Department of Fish, Wildlife and Parks 
began a program in 1977 to combine existing research 
with sound range management principles. The goal is to 
design a grazing system that resolves conflicts between 
domestic livestock and wildlife on summer ranges with 
specific emphasis on providing abundant, high quality 
habitat for wildlife, principally elk. The system imple- 
mented by the Department on the Mount Haggin Wildlife 
Management Area incorporates grazing principles des- 
cribed by Hormay (1970). The system was fully opera- 

Author is with the Montana Department of Fish, Wildlife and Parks, Butte, Montana. 

tional in 1984. This paper is a status report on project 
findings to date. 

Study Area 
The 9,514-acre study area is located approximately 10 

miles southeast of Anaconda, Montana, and lies within 
the Mount Haggin Wildlife Management Area managed 
by the Montana Department of Fish, Wildlife and Parks. 

Approximately 85% of the study area consists of a com- 
bination of wet and dry meadow types. Willow are com- 
mon along numerous stream courses and wide riparian 
areas created by beaver damming activities. Lodgepole 
pine is the most common cover type, occurring in small 
patches throughout the study area. Engelmann spruce is 
also present in limited quantities near riparian areas. A 
significant portion of the lodgepole pine and spruce on 
the drier, less precipitous sites has been clearcut recently. 

Elevation of the study area is approximately 6,600 feet; 
annual precipitation is about 20 inches. 

Substantial populations of Rocky Mountain elk and 
moose inhabit the study area. Mule deer and black bear 
are common. A small population of pronghorn antelope 
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and whitetail deer are present during spring, summer, and 
early fall. Beaver and sandhill cranes are the most com- 
mon nongame species of general interest. 

Livestock Grazing System 
The Mount Haggin grazing program consists of a three- 

pasture rest-rotation system incorporating approximately 
18,000 acres based on principles described by Hormay 
(1970). The entire study area lies within this system, but 
the system includes lands not encompassed by the the 
study area (Figure 1). The pastures contributed the fol- 
lowing proportions to the study area: Pasture 1—29% 

(2,057 acres); Pasture 2—40% (3,391 acres); and Pasture 
3—31% (2,615 acres). 

The three pastures, varying in size from 4,430 acres to 
8,037 acres, designated as 1, 2, and 3 in Figure 1, are 
approximately equal in livestock grazing capacity and are 
fenced off from each other. The fencing allows for control 
of livestock grazing while permitting access to free- 
roaming elk. 

Cattle were grazed on the study area pastures from 
approximately June 15 through October 15 each year. 
The grazing level is set at 4,000 Animal Unit Months 
(AUM5) annually. 

Under the Mount Haggin rest-rotation system, each 
pasture receives one of three grazing treatments annually 
(Figure 2). The treatments are: 

A Treatment—Available to livestock throughout the 
entire grazing season; grazing by live- 
stock primarily during growing season; 

range also available to free-ranging 
wildlife. 

B Treatment—Grazing by livestock afterseedripe; range 
also available to free-ranging wildlife. 

C Treatment—Rested. Available for wildlife use only. 
Each pasture received one "treatment" annually. In 

effect, two-thirds of the system is grazed during a single 
grazing season, but only one-third is grazed during a 
single growing season. Following livestock grazing of a 

pasture during the growing season (A Treatment), that 
pasture is rested from livestock grazing for two consecu- 
tive growing seasons by following the A-Treatment with B 
and C Treatments, respectively. 

The rationale for this approach is as follows: The B and 
C Treatments provide vegetative rest, which maintains 
maximum plant vigor and food storage, and enables plant 
seedlings to become established, thus encouraging plant 
diversity and "fill-in" of bare soil areas with new vegeta- 
tion. B Treatment pastures are not grazed until the end of 
the growing season when seeds are developed on the 
slowest maturing plants. On Mount Haggin, this plant 
species was determined to be bluebunch wheatgrass. 
Using this species as an indicator, we can generally 
assure that most plants will be at or will have reached 
seedripe. 

At seedripe (mid to late August), cattle are allowed 
access to the B pasture from A pasture and their hoof 
action tramples seeds into the soil. This trampling creates 
microenvironments (depressions) conducive to moisture 
retention and protection of seedlings through germina- 
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tion. The C Treatment (total rest) always follows the B 
Treatment to enable seedlings to establish root systems 
and to grow before livestock grazing begins. 

in principle, this approach enables plants to maintain 
maximum vigor and food storage, which enables rapid, 
post-grazing recovery. Grazing rotation thus allows for 
the maintenance of healthy, diverse and vigorous range- 
land vegetation. 

Methods 
I observed elk from an established 11-mile vehicle route 

(Figure 1). Binoculars and a spotting scope were used to 
observe elk from various vantage points along the route. 
Morning observations were made 1/2 hour before sunrise 
until two hours after sunrise; evening observations were 
made from two hours before sunset until 1/2 hour after 
sunset. I attempted to travel the route at least three times 
each week during July and August, and as often as the 
weather permitted during May and early June. Elk sitings 
were plotted using USGS quad maps (scale - 1:24,000) 
and the Universal Transmercator System. Pasture use by 
elk was compared using a 2 X 2 chi-square contingency 
test following procedures described by Snedecor and 
Cochran (1967). 

Results 
Elk distribution in the study area was analyzed by two 

time periods—July-August and May-early June. 

Elk Distribution during July-August 
During the time elk were observed, the A Treatment 

pasture was occupied by cattle. The B and C Treatment 
pastures were not occupied by cattle and are referred to 
as "rested" pastures. Ninety-four percent of observed elk 
were in pastures not occupied by cattle during July and 
August (Table 1). 

Table 1. Elk use of pastures receiving various cattle grazing treat- 
ments during 1984=85. 

Year A 
Elk Use of Grazin 

B 
g Treatment 

C 
(%) 

N 

1984 9 5 86 895 
1985 1 96 3 528 
Mean 6 39 55 1423 

See Figure 2. 

Since cattle are moved onto the B Treatment pasture 
between August 18th and 22nd (depending upon seed 
maturation), and elk become less observable due to habi- 
tat change, it was not possible to compare pasture use by 
elk after seedripe. During July and early August, elk 
prefer to feed in wetter sites and riparian areas. By mid 
August the vegetation is beginning to "cure" and elk 
begin to select for habitats in the forest type and dry parks 
in upslope areas. This shift in habitat use by elk occurs in 
both rested and non-rested pastures. However, it appears 
the B Treatment is less disruptive to elk distribution than 
the A Treatment. When the B Treatment begins, the entire 
pasture has a full season's growth of standing vegetation. 

Since cattle prefer the abundant vegetation in lower, 
highly productive bottom areas and elk have naturally 
moved to drier sites in the forest type, there appears to be 
a naturally occurring separation of elk and cattle during 
late summer and early fall. 

During July—August 1984 most observed elk were in 
pastures that received the C Treatment. During 1985 the 
majority of observed elk were in the pastures that received 
the B Treatment (Table 2). Reasons for this are unclear, 
but monitoring overtime will determine if preferential use 
by elk exists between the B and C Treatment pastures. 

Although average use of the A Treatment pasture by elk 
was small (6%), it was higher than use of the B Treatment 
pasture during 1984 (Table 2). Elk observed in this pas- 
ture were usually using or seeking hiding cover, seeking 
cattle salt blocks, or moving through the pasture. Very 
little elk feeding activity was observed in the A Treatment 
pasture. 

Table 2. Elk use during May and early June 198501 pastures receiv- 
ing various cattle grazing treatments in 1984. 

A 
Use of G 

B 
razing Treatm 

C 
ents (%) 

N 

28 68 4 171 

See Figure 2. 
96% of the observed elk were in pasture receiving livestock grazing during 
1984 (P<O.005). 

Although elk use of the A Treatment pasture was prob- 
ably limited both by presence of cattle and the heavy 
removal of vegetation by livestock feeding, elk appeared 
to be tolerant of cattle. This is supported by the common 
observation of large numbers of elk grazing near cattle in 
an adjacent pasture, separated only by a pasture fence. 
These observations were made during a time when 
approximately two-thirds of the lands in the grazing sys- 
tem were not occupied by cattle. Therefore, I feel that the 
removal of vegetation by livestock has a greater influence 
on elk use in A Treatment pastures than a social intoler- 
ance of cattle by elk. 

During July and August cow elk are rearing calves and 
the abundant vegetation in the rested pastures provides 
essential security cover for those calves. Also, available 
forage is more abundant in the rested pastures as the 
grazing season progresses. 
Elk Distribution during May and Early June 

Since cattle are not present on the areas until approxi- 
mately mid June, elk distribute themselves throughout 
the study area uninfluenced by the presence of cattle 
during early spring. When elk distribution during May and 
early June 1985 is compared to grazing treatments ap- 
plied during 1984, the results are just the opposite of that 
found in July—August (Table 2). 

Only four percent of the observed elk used the 1984 C 
Treatment pasture which contained standing cured vege- 
tation. Although more elk were observed in the 1984 B 
Treatment than the A Treatment pasture, elk were gener- 
ally observed grazing on similar sites within those pas- 
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tures. These sites received intensive cattle grazing during 
1984 and were therefore very green with little of the pre- 
vious year's cured growth. This rapidly growing, abund- 
ant and very nutritious green growth in the previously A 
and B treated pastures was very attractive to elk. 

From mid to late June, elk with new calves are secretive 
and are difficult to observe in substantial numbers. For 
this reason, insufficient data were collected for analysis 
during this time period. 

Discussion 
While the A Treatment, and to a lesser degree the B 

Treatment, negatively effect elk use of these pastures 
during application of the treatments, they help establish 
high quality early spring foraging habitat for elk the fol- 
lowing spring. During spring a high level of nutritious 
vegetation is critical just prior to and after calving. 

The preference of elk for habitats not occupied by cat- 
tle appears to be related to intensive removal of vegeta- 
tion by cattle rather than a social intolerance of cattle. 

Although approximately two-thirds of the study area is 
grazed by cattle each year, two-thirds of the area is not 
occupied by cattle from mid June to late August, when 
plentiful vegetation in wet meadows and riparian areas is 
critical to the maintenance of a healthy, productive elk 
population. This system allows the vegetation to be 

improved and creates a complimentary rather than a 

competitive relationship between cattle and elk habitat 
use. 

Management Implications 
• A well-designed grazing system incorporating the prin- 

ciples of rest-rotation can actually improve rangeland 
over time and thus improve the quantity and quality of 
habitat available for both wildlife and cattle (Hormay 
1970). • Conflict between wildlife and cattle use of summer 
range can be eliminated by designing and implement- 
ing grazing systems that take into consideration habitat 
preferences of both cattle and wildlife in combination 
with proven grazing principles. 

• By taking advantage of elk spring preference for pas- 
tures grazed by livestock the previous year, elk can be 
directed to public game ranges and away from adjacent 
private lands, thus reducing depredation conflicts. 
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th art :e 
J. David Swanson and David K. Swanson 

Domesticated reindeer herding makes up an important 
part of the socio-economic lifestyle of the indigenous 
people in the northern regions of the world. In Alaska, 
much of the range management technology has been 
obtained from other northern regions outside the United 
States. The USSR has been a world leader in tundra and 
taiga management and reindeer production. The Soviet 
Far East climatic, soil and vegetation and some research 
and management programs are directly applicable to 
Alaska conditions. In the summer of 1990, the authors 
traveled to the Magadan Province, a portion of the Soviet 
Far East, USSR, as guests of the Magadan Agricultural 
Institute (Fig. 1). Funding was provided by the Interna- 
tional Conservation Division, USDA, Soil Conservation 
Service (SCS). The information presented here is drawn 
mainly from conversations with scientists and reindeer 
herders in the Magadan Province, and from a recent 
summary volume on the reindeer industry of the Magadan 
Province by the Magadan Agricultural Institute (Sistema 
vedeniya olenovodstva v Magadanskoy oblasti, 1986). 

Over half a million reindeer live in the Magadan Pro- 
vince of the northeastern USSR. This thinly populated, 
mountainous region of arctic tundra and subarctic forests 
has much in common with neighboring Alaska. The indi- 
genous people of the Magadan Province and other parts 
of northern USSR have herded reindeer for centuries and 
continue to do so today. Domesticated reindeer (Ran gifer 
tarandus), known simply as reindeer in North America 
(Fig. 2), are of the same species as Eurasian wild reindeer 
and their North American counterpart, the caribou. There 
are approximately 2 million domesticated reindeer in the 
Soviet Union and they are distributed across the northern 
part of the country, near or above the Arctic Circle (66° 
30'N Latitude). Reindeer domestication probably origi- 
nated in southern Siberia, east of Lake Baykal (Banfield 
1961), then spread across northern Asia and Europe dur- 
ing prehistoric times. Reindeer husbandry arrived in 
North America during 1891, when 16 animals from Siberia 
were brought to Unalaska Island, Alaska (Churchill 1906). 

The Tundra and Talga Environment 
The Magadan Province encompasses both treeless arc- 

tic tundra and northern coniferous forests known as 

taiga. The tundra lies in the northern and eastern parts of 
the Province. Most of this tundra is in the region known as 
Chukotka. Taiga occurs in the Kolyma region in the more 
southerly and continental portion of the Province. 

Tundra vegetation is low-growing, and from a distance 
resembles prairie (Fig. 3). However, unlike the prairie, 
level tundra soils are usually wet due to the perching of 
water on top of permafrost (permanently frozen ground). 
The most important plants are cottonsedges (Eriopho- 
rum), sedges (Carex), a few grasses, a variety of forbs, 
mosses, fruticose lichens (Cladina, Cladonia, Cetraria, 
and Stereocaulon) and shrubs such as willow (Salix), 
dwarf birch (Betula), blueberry, and lingonberry ( Vaccinium). 
Snow covers the tundra from October through May, and 
Mean January temperatures range from —4 to -31° F. 
Summers are cool, with mean July temperatures of 41 to 
54° F. Total annual precipitation is light, 8 to 20 inches, 
but fog, clouds, and drizzle are frequent (Yershov 1989). 

Much of the tundra is lush and green during the 
summer, but total forage productivity is low due to the 
short, cool growing season. Although lichens abound in 
some areas, only about half the land area is suitable for 
reindeer grazing; the remainder is comprised of barren to 
sparsely vegetated mountains, gravel bars, open water, 
and other non-grazing land. In this area, about 170 acres 
of tundra grazing land is needed to support a reindeer for 
a year. 

The taiga of the Magadan Province has warmer sum- 
mers (July mean temperatures 54 to 61° F) and colder 
winters (January mean temperatures —22 to —40° F), and 
sunnier weather than the tundra. Soils are generally dry 
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FIg. 1. Shaded area on map shows extent of the Magadan pro- 
vince, which is a portion of the Soviet Far East. Note locations of 
Magadan, Vubileyniy State Farm, Anadyr and Kanchalan State 
Farm. 
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and gravelly, but permafrost is still present nearly every- 
where. The vegetation is sparse larch (Larix) forest, with 
an understory of shrub birch, lingonberry, and fruticose 
lichens (Fig. 4). In places, the lichens form mats over 5 
inches thick. Willow shrubs, grasses, and sedges are 
found along streams and pine (Pinus pumila) shrubs 
occur near treeline. The dry soils of the taiga zone sup- 
port a lower reindeer density than the tundra ranges; 
about 220 acres are needed for a reindeer per year. 

Reindeer State Farms 
The domesticated reindeer herds of the Magadan Pro- 

vince are divided among 39 state farms, and most farms 
manage between 10 and 35 thousand reindeer. The lar- 
gest state farms are over 10 million acres. Within each 
farm, the reindeer are divided into herds of about 2,500 
deerfortundraand 2,loodeerfortaiga ranges. Each herd 
is looked after by a brigade of about 10 herders. We visited 
the Kanchalan State Farm in the tundra and the Vubiley- 
niy State Farm in the taiga of the Magadan Province (Fig. 
1). 

The Soviet Far East reindeer industry has traditionally 

been oriented toward meat production. Reindeer meat is 
in very high demand and essentially all reindeer meat 
produced in the Magadan Province is consumed locally. 
Slaughtering is done mainly in the fall after temperatures 
fall below freezing, so that mean can be preserved. 
Domesticated reindeer adult cows weigh about 200 pounds 
and bull 220—240 pounds. Herders slaughter about half of 
the current-year calves, plus older cull animals. Calves 
gain weight rapidly during the first summer, and slaugh- 
ter of calves before winter reduces the need for winter 
range. 

The lucrative wet-velvet antler market has alerted rein- 
deer producers worldwide to the potential economic 
benefits of antler production. Reindeer antlers are removed 
in early summer while the antler is still soft and covered 
with velvet. After processing, it is sold as a medicinal 
product in eastern Asia. The Soviets dramatically increased 
wet-velvet antler production in 1990, because of the for- 
eign currency it brings in. The logistical problems of pre- 
serving the perishable wet-velvet antlers and bringing 
them to market has in the past apparently limited the 
extent to which the Soviets have exploited this market. 
Presently, some state farms are starting to develop their 
own on-farm antler drying facilities and it is expected that 
significant tonnage increases will be added to the world 
market. 

Reindeer hides are also used commercially to a limited 
degree. The shank portion of the hide is tanned with hair 
on and used for winter footwear. Leather from reindeer 
hides with hair removed is used for various products, and 
the hair is used for mattress stuffing. Reindeer skins are 
used by herders to make winter clothing and tents. Other 
high value by-products include: matured hard reindeer 
antler, reindeer blood, pizzle, and tail glands. 

In addition to reindeer, many state farms in the Maga- 
dan Province raise fur-bearers (fox and mink) and hunt 
marine mammals (seals and walrus). Most farms also 
have a small dairy herd and some hogs and chickens. 
Potatoes, hay, vegetable crops, and small grains are 
grown where possible. 

Fig. 4. Taiga of the southern portion of the Magadan Province. Note 
Larch (Larix) with a lichen (Cladina and Cetraria) understory. 

FIg. 2. Small herd of USSR reindeer moving across a meadow in the 
taiga zone, southern portion of the Magadan Province on the 
Yubileyniy State Farm. 

Fig. 3. Tundra area north of Anadyr. Much of the reindeer range of 
the Kanchalan State Farm is made up of this kind of tundra. 
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The Herders 
The indigenous reindeer herders of Chukotka are the 

Chukchi. These people have a long tradition of nomadism 
and reindeer herding that continues today, with modifica- 
tions introduced by industralization and the Soviet eco- 
nomic system. 

The Chukchi arevery diligent herders. At least one, and 
usually two herders, often aided by herding dogs, keep 
watch over each herd 24 hours a day, 365 days a year. This 
careful herding is needed to prevent predation by wolves 
and bears, and to prevent straying of reindeer. In the 
summer, herders generally live in a canvas tent and move 
to a new campsite every 3 to 5 days. Movements are made 
using a track vehicle that carries all provisions and the 
herder's possessions (Fig. 5). Links with the village are 
limited to radio contact and occasional helicopter resup- 
plies. In the winter, the deer are less active, and camps are 
occupied for 10 days to a month. During this time the 
Chukchi live in theirtraditional dome-shaped tents called 
'yarangas" (Fig. 6), which are constructed of a light 
wooden pole frame that is covered by reindeer hides. 
These efficiently designed shelters contain a fireplace for 
heat and cooking, inner sleeping tent walled with furs, 
and space for storage of household items. 

Herders use snowmobiles in the winter, but use of draft 
reindeer to pull sleds and carry packs continues. Roughly 
5 percent of all deer in the region, mainly castrated bulls, 
are trained for draft use. 

Before compulsory education and the organization of 
centralized state farms, all members of Chukchi society 
accompanied the herds on their migrations. Now the 
children attend school in the village and live there most of 
the year with their mothers. Roughly 40 percent of all 
herders are bachelors. Married herders are separated for 
long periods from their families. Wives, children, and 
elderly retired people often live on the tundra in the 
summer; the majority that we met were staying in yaran- 
gas on the winter range, rather than traveling with the 
herders. The isolation of herders from a normal social life, 
coupled with the difficulties of year-round outdoor living 
in a severe arctic climate, make the vocation of a reindeer 
herder increasingly unattractive to young people. Our 
hosts were of the opinion that lack of adequate staffing 
would probably be the main factor limiting future growth 
of the reindeer industry in the Magadan Province. 

The life of herders in the taiga is similar to that of 
herders on the tundra. The traditional herders of the taiga 
portion of the Magadan Province are the Evens. Reindeer 
herding in the taiga is more difficult than on the tundra 
because tree cover reduces visibility and predation is 
more of a problem. For this reason, herds are smaller and 
fences are frequently used to keep reindeer from straying. 
In the winter, herders locate strays by walking the perime- 
ter of the herd and tracking strayed animals in the snow. 

Reindeer Range Mangement 
Range scientists have completed surveys of all the 

rangeland in the Magadan Province. These surveys are 
used to compute range capacities, plan range rotations 

and plan herd migration routes. Because plant productiv- 
ity is low, stocking rates are low and herds must be moved 
frequently to prevent overgrazing. Each range type has a 
preferred season of use; for example, cottonsedge range 
is preferred for its early green forage in the spring; 
nutrient-rich forbs and low arctic willows are preferred in 
summer. Insect harassment can be intense during warm, 
still days in the summer. Herders seek out windy hilltops, 
seashore, gravel bars, and snow or ice fields. In the win- 
ter, reindeer feed on lichens, on the evergreen portions of 
certain herbaceous plants and on dried leaves of grasses 
and sedges. Deep snow prevents the use of many areas in 
late winter. 

Herd migration routes are planned to optimize the sea- 
son of use of the various range types. Routes are 
designed to properly rest and rotate range, and to bring 
the reindeer to slaughtering and calving areas at the 
proper time. These routes can take a herd over 100 miles 
from the slaughter point and back in a year. 

Lichens are rich in carbohydrates year-round, and 
hence are particularly valued as winter forage. However, 
lichens are vulnerable to overgrazing due to the slow 
growth rates. Soviet scientists recommend resting lichen 
range for 1 to 3 years after 1 year of moderate use 
(Andreyev 1967). Scientists in the USSR, as well as in 
Alaska and elsewhere, are studying rates of lichen regen- 
eration after grazing to determine how much grazing 
such rangeland can sustain (Fig. 4). Throughout the cir- 
cumpolar regions, range scientists have expressed con- 
cern over the reduction of lichen cover dueto overgrazing 
by reindeer, off-road vehicle damage, and air pollution. 

Conclusion 
The Soviets have a vast amount of experience with 

reindeer herding that is applicable to North America. In 
spite of major differences between the economic systems 
of the USSR and the USA and cultural differences 
between the herding people in the two areas, the same 
dilemma faces the reindeer industry in both countries: to 
properly manage the fragile arctic range while meeting 
the social needs of herders. How this problem is resolved 
will determine the future of the reindeer industry in the 
USSR, as well as Alaska and other nations. 
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Lehmann Lovegrass and Drought in Southern Arizona 
Dan Robinett 

Lehmann lovegrass (Eragostis Iehmanniana Nees.) isa 
warm-season, perennial bunchgrass introduced from 
South Africa in 1932. Since 1950 Lehmann lovegrass has 
been seeded and established on over 170,000 acres and 
has spread to an additional 190,000 acres of rangeland in 
southern Arizona. It seems to be very well adapted to 
certain soils at elevations between 3,000 and 4,800 feet 
where summer rainfall averages about 8 inches or more. 
The ease of establishment, small seed size, low seed cost, 
productivity, persistence, and excellent soil protection 
make it a popular choice for seeding following brush 
mangement and on highway and utility right-of-ways. 
Unfortunately, this species is so well adapated to parts of 
southern Arizona that it has and continues to spread into 
mixed communities of desirable native perennial grasses 
(Cable 1971, Cox and Ruyle 1986). 

Background 
Dense stands of this species on deep upland soils have 

great utility to a typical ranch operation in southern Ariz- 
ona. A "Lehmann's pasture" provides early spring forage, 
tremendous summer carrying capacities, and recovers 
rapidly from heavy grazing use, fire, or drought (Ruyle et 
al. 1988). "Lehmann" areas can be successfully used to 
carry grazing animals through the summer growing sea- 
son, allowing native grass pastures to rest. A Lehmann 
pasture making up as little as 10 percent of a ranch's 
acreage can provide drought insurance as emergency 
forage for below-average rainfall years (Cable 1971). 

Lehmann lovegrass is a very opportunistic perennial 
grass species. It has several characteristics which favor 
successful establishment under a variety of environmen- 
tal situations. Established plants produce largeamounts 
of viable seed each year. Seeds are very small (6.5 million 
per pound), need very little soil cover to sprout success- 
fully, and are too small for native seed predators to utilize. 
Seeds need longer wetting periods for germination than 
some native perennial grasses and usually don't germi- 
nate and emerge until consistent rainfall results in suffi- 
cient soil moisture for seedlings to establish (Frasier et al. 
1984). New plants can establish from seed and produce 
reproductive cuims in one season. Seeds germinate at 
any time of year under a wide range of temperature condi- 
tions (Cox 1984, Martin and Cox 1984). One thing that 
may inhibit germination is lack of light (Roundy et al. 
1991). Seedling emergence is limited in dense, mature 
stands of lovegrass where standing foliage and grass 
litter reduce red light reaching the seedbed. Disturbances 
which remove the canopy, such as fire or grazing, result in 
high seedling emergence (Sumrall et al. 1991). 

The author is Area Range Conservationist with the SCS in Tucson, Arizona, 
and would liketo express his appreciation to Chris Williams, Kathleen Purcell, 
and Carol Bailey for editing the manuscript and to Jack Davenport of SMR, 
Inc., for permission to use key area data and photos from his ranch. 

Three factors have been documented or observed 
which affect Lehmann lovegrass invasion of native grass 
stands. These include fire, grazing, and drought (Cox and 
Ruyle 1986). 

In the winter of 1988 and spring of 1989, a drought 
occurred in Southern Arizona which resulted in the loss 
of much of perennial grasses including Lehmann love- 
grass. This event and the sequence that followed were 
monitored on a loamy upland range site near Sasabe, 
Arizona (USDA-SCS 1989). 

A range transect located in a Key Area (USDA-SCS 
1976) was installed in a 5,500-acre pasture where Leh- 
mann lovegrass appeared to be encroaching on native 
grasses in the fall of 1985. Other data recorded included 
season of use, animal numbers, rainfall, percent utiliza- 
tion, and annual production. Photographs were taken 
yearly to provide a visual record of change. 

The transect was installed in 1985 in an area where 
Lehmann lovegrass and native perennials, mainly black 
grama, existed in an even mixture. The purpose was to 
monitor the trend of Lehmann lovegrass in this pasture 
with normal grazing use under rest-rotation grazing. 

The soil in the area is a deep, loamy soil of the White- 
house series (USDA-SCS 1988). These soils have sandy- 
loam surfaces from two to five inches thick over clayey 

Key area before drought October 12, 1988. 
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Fig. 1. Rainfall 2.5 miles east of a Key Area in Pima County, Arizona. 

subsoils. A rain gauge was located two and one half miles 
east of the transect. 

Drought 
Rainfall in the area was less than 0.80 inches from 

November 1, 1988, to July 15, 1989, compared to 4.5 
inches normally received during this period. There was 
no measurable precipitation in the months of December 
1988, and January, February, April, May, and June of 
1989. This drought followed several years of average or 
above average rainfall, 1983-1988 (Fig. 1). 

Large, irregular shaped patches of grass ranging in size 
from a few feet to nearly 50 feet across died. Dead patches 
occurred where the surface sandyloam layer was thinnest 
over the clayey subsurface horizons. These patches pro- 
duced runoff onto the adjacent areas with thicker surfa- 
ces allowing plants to survive. An equally devastating 
winter-spring drought in 1970—71 resulted in similar con- 
ditions near Elgin, Arizona, in Santa Cruz County. Blue 
grama patches died on similar soils, and the same rela- 
tionships were noted between surface thickness, microre- 
lief and mortality (Schickedanz 1974). 

One-third to one-half of the acreage was affected. 
Black grama and Lehmann lovegrass had similar mortal- 
ity (Fig. 2). Grazing utilization appeared to have no effect 
on mortality. Visual observations indicated that grazed 
and ungrazed plants died in equal amounts. Grazing utili- 
zation of these two species had been consistently light 
and was similar for both species (Fig. 3). 

Several thousand acres of adjacent rangeland on this 
ranch and on nearby ownerships, were similarly affected. 
The summer rainfall in 1989 was below average but 
enough to allow surviving patches to recover. Rainfall 
amounts were light over the three growing season months: 
1.19 inches in July, 1.97 inches in August, and 1.45 inches 
in September. Observations near the end of September 
showed an absence of plant growth in the dead grass 

patches. 
In October, 2.49 inches of rain fell. With cooler tempera- 

tures Lehmann lovegrass germinated with hundreds of 
small plants in the dead patches. When the transect was 
read in November, these seedlings had thinned but survi- 
vors had become well established and a few of the plants 
had produced flower heads. No native grass seedlings 
were noted in the dead patches. Seedling plants were not 
counted in transect readings until they produced seed- 
heads, so the 1989 readings did not reflect the increase in 
lovegrass. By the fall of 1990 the dead patches had filled in 

completely with mature Lehmann lovegrass plants. Tran- 
sect reading in October 1990 clearly showed the effect of 
the drought and the opportunistic increase of Lehmann 
lovegrass at the expense of black grama (Fig. 2). Other 
native perennial grasses atthis area also declined signifi- 
cantly. These species included red threeawn, mesa three- 
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awn, hairy grama, and sprucetop grama. One native per- 
ennial, Aparejo grass, was seemingly unaffected by this 
winter-spring drought. It remained at about a 50% fre- 
quency level in the transect area from 1985 through 1990, 
suggesting that it may not have been growing in the thin 
soil surface areas where grass mortality occurred. 

Similar results were noted at similar elevations and on 
similar soils on the Santa Rita Experimental Range south 
of Tucson, Arizona. A hot June fire in 1963 killed 98% of 
the Lehmann lovegrass plants and 90% of the black grama 
plants in an exclosure. The fall following the fire showed 
no new black grama seedlings while Lehmann seedlings 
ranged from l7to 13 plants per square foot. Six years later 
the area was nearly a pure stand of Lehmann lovegrass 
(Cable 1965; 1971). 

Ecological Implications 
Lehmann lovegrass has become naturalized in south- 

ern Arizona. Rangeland users and managers need to 
understand its opportunistic nature, the mechanisms by 
which it spreads and becomes dominant, the soil and 
climatic conditions it favors, and its environmental limita- 
tions. Some of these things have been identified and/or 
quantified in recent and ongoing research into this spe- 
cies both here in Arizona and in southern Africa. The 
environmental limitations of this species are being stu- 
died and it may have a broader range of adaptation than 
previously considered. These studies plus visual observa- 
tions and monitoring on ranches indicate that Lehmann 
lovegrass is spreading onto different range sites and into 
new areas in southeastern Arizona. If, as some researchers 
have predicted, the spread of Lehmann lovegrass is 
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limited only by the absence of its seed, the environmental 
(elevation, temperatures, rainfall) limitations of this spe- 
cies are probably untested—at least the upper limits. 

The presence of a seed source of Lehmann loveg rass in 
an area, or a mechanism for the spread of its seed into 
areas, are new elements of risk which must be evaluated 
when changes in land management and land use are 
proposed or range practices are being considered. Its 
opportunistic nature in response to drought and fires is 
known. Natural seed dispersal of this species is probably 
limited to within existing stands and along the immediate 
edge of established stands. The most prominent mecha- 
nism for widespread seed dispersal of this species are 
humans actually seeding it. Another mechanism which 
may be important is vehicle use of rangeland roads and 
trails causing seed dispersal from existing stands into 
new areas. Livestock do not appear to be a means of seed 
dispersal. 

Lehmann lovegrass should probably not be seeded in 
the higher elevation grasslands of southeastern Arizona. 
Practices with right-of-ways which could be used for 
vehicular traffic like fences and pipelines should be 
designed to restrict such use in the better native grass 
areas. Also practices requiring new vehicular access for 
construction or implementation should have provisions 
to eliminate future vehicle use, especially in native grass- 
lands where Lehmann lovegrass is not present. 

Most of the Lehmann lovegrass seeding that has been 
done on rangeland in southeastern Arizona was to pro- 
vide forage production and soil protection after brush 
management. Areas with dense stands of woody plants 
like mesquite, creosotebush, and tarbush have been con- 
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Key area during drought November11, 1989. Key area after drought October 10, 1990. 
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verted into productive grasslands with no erosion. In 
many areas the original desert grassland plant communi- 
ties have changed in this century from grass to shrubs, 
trees, and cacti. In these areas Lehmann lovegrass may 
be the only perennial grass able to compete with the 
woody vegetation and persist over time, producing her- 
baceous forage for livestock and wildlife and providing 
cover to protect soils from erosion. 

Lehmann lovegrass has its place in southern Arizona's 
rangelands. It is here and land managers need to learn to 
take advantage of it where it presently occurs and try to 
limit its encroachment into the native grassland areas to 
protect their richness, diversity, and productivity. 
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David Eaheart 

graze on his Clifton Hill, Missouri, 
farm. 

He had been experimenting with 
switchgrass, a warm-season grass, 
but he wasn't happy with it. it just 
wasn't performing up to his expecta- 
tions. He noticed across the ditch a 
small patch of grass had mysteriously 
appeared and was withstanding the 
blistering drought. 

Shepherd had trouble identifying 
this unknown grass. After some 
research it was finally identified as 
eastern gamagrass. Shepherd looked 
for more information and learned it 
was a palatable forage for livestock 
and high in protein. Best of all this 
native, perennial, warm-season grass 
was suited for deep, fertile soils with 
good moisture conditions and might 
work on his farm. It was obviously 

tureto eastern gamagrass. Seed was 
located at the Soil Conservation Ser- 

vice Plant Materials Center (PMC), 
Manhattan, Kansas. Since seed was 
in short supply, he decided to plant a 
few extra acres to raise some seed. 

Today, Shepherd raises more than 
550 acres of the grass and sells seed 
in the United States, Mexico and 
Canada. 

It is not uncommon for his custo- 
mers to visit the farm to discuss east- 
ern gamagrass production. Shepherd 
runs the seed business from a new 
building on the farm, which houses a 
store and office. The building also 
serves as headquarters for his buf- 
falo meat and pecan enterprises. Vis- 
itors to the farm learn from Shep- 
herd's experience and see directly 
the results of his management and 
production practices. 

Shepherd notes that gamagrass 
requires some managementto main- 
tain a healthy stand. Nitrogen boosts 
the production of the grass the most 
of any practice. Shepherd works with 
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Mystery grass turns into business 

Dan Shepherd sells eastern gama grass 
seed, buffalo meat and pecans from a store 
on his farm. Photo by David Eaheart. 

Dan Shepherd did not expect the 
dark green patch of grass he noticed 
across the ditch would lead to a prof- 
itable seed business back in 1980 
when Missouri experienced one of its 
worse droughts. Above-normal tem- 
peratures day-after-day quickly 
scorched Shepherd's cool-season 
grass pastures. His buffalo were 
quickly running out of something to 

Author is with SCS, Writer-Editor, Columbia, 
Missouri. 

withstanding the drought. 
Shepherd decided to plant a pas- 
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government agencies, such as the 
Soil Conservation Service, and the 
University of Missouri on research 
for the best management of eastern 
gamagrass. Initial research indicates 
that 100 pounds of nitrogen to an 
acre produced the highest forage 
yields with both a four- and six-week 
harvest. The eastern gamagrass has 
averaged more than six tons to the 
acre dry matter yield. 

Based on research, the first cutting 
should be in the boot stage for hay 
and silage. It should not be cut below 
eight inches, which allows for regrowth. 
The grass will normally reach 
this height in mid-May in Missouri. 
After a six-week rest period, the grass 
can be grazed or left for additional 
regrowth. It is suggested not to graze 
the grass below 12 inches. 

Seeding rate is about seven to 
eight pounds of pure live seed an 
acre. A good stand is usually achieved 
in the first year, but a couple of years 
is required for a usable stand. Once 
the pastures are well-established, they 
will produce about 200 pounds of 
clean seed to the acre at an 85% to 
90% pure live seed rate. 

The eastern gamagrass is ideal for 
Shepherd's buffalo herd. The peak 
performance for the grass is during 
July, which coincides with the breed- 
ing season for his buffalo. 

The gamagrass hay has about a 
15% protein level and provides high 

quality hayforthe buffalo aswell as a 
small beef cowherd. Shepherd is 
pleased with the buffalo's per- 
formance on the gamagrass. The 
cows really get slick looking. 

Besides complementing his buffalo 
herd, eastern gamagrass is also bene- 
ficial to wildlife. It provides cover 

protection for quail, pheasant and 
deer. Eastern gamagrass also helps 
prevent soil erosion. Since this is a 
perennial grass with a deep fibrous 
root system it helps minimize soil 
and maintain good water quality. 
Shepherd plants some of his steep 
hillsides with eastern gamagrass 

seed. These hillsides are usually 
seeded in the junk seed he will not 
sell. 

Shepherd works hard at promot- 
ing eastern gamagrass. As a past 
president of the National Buffalo 
Association, he spreads the word 
about eastern gamagrass to other 
producers. He also advertises in ranch 
and grazing magazines and news- 
papers. 

Shepherd sees tremendous poten- 
tial for eastern gamagrass. His efforts 
help make other farmers recognize 
the potential for this warm-season 
grass. 

The deep, fibrous root s r of eit gama grass helps prevent soilerosion. -'noro Dy 
Darrel Dominick. 

Eastern gama grass hay can have protein levels of 15%. Photo by Darrel Dominick. 

The peak performance of eastern gama- 
grass is during buffalo breeding season in 
July. Photo by Darrel Dominick. 
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Rangeland Tug-of-War 
Stan Tixier 

What's the best use of Rangeland? 
I asked a lot of folks, 

Or is it just a pile of sand, 
A place for cowboy jokes? 

Its uses add to many, 
So, multiple's the term, 

Perhaps there isn't any 
Best use that's hard and firm. 

The campers and the hikers 
Agree that Rangeland's great, 

Also the motor bikers 
Think trails should have no gate, 

'Cause recreation's foremost, 
There must be room to roam, 

It's more than just an outpost, 
A fun-time, outdoor home. 

Now Rangeland isn't all the same, 
It has unique places, 

There's wetter zones that have a name 
That conjures special graces. 

Let's recognize the meadow, 
Conserve it all we can, 

It's valuable we all know, 
It's called Riparian. 

The rancher says there's no doubt 
That Rangeland's for the cow, 

Why, any child can figure out 
It's not a place to plow, 

But, it's a home for cattle, 
For sheep and horses too, 

So stockmen will do battle 
With those who'd ban the moo. 

The sportsman knows it's habitat 
For wildlife, they can tell, 

For deer and elk and more than that, 
It's non-game space as well. 

And where there's lakes or rivers, 
Biologists will wish 

The Rangeland site delivers 
A habitat for fish. 

The forester thinks Rangeland's 
As worthless as can be, 

What good's a place where use-plans 
Don't emphasize the tree? 

It may make posts and fuelwood, 
But after that he'll pass, 

Such country doesn't look good, 
There's no board-feet in grass. 

Now if you ask the miner, 
he'll tell you it's the place, 

Can there be something finer, 
And use a smaller space, 

Than mineral extraction? 
No other use, I'm told, 

Would yield even a fraction 
Of what they get for gold. 

The ones who drill for oil and gas, 
And those that dig for coal, 

Will say that Rangelands, first and last, 
Could have no higher goal, 

Than energy production, 
You get it from the ground, 

There should be no reduction 
Of leases all around. 

Just ask the preservation ist, 
You shouldn't have to guess, 

It's open-space that meets the test, 
It should be Wilderness. 

Outlaw commercial uses 
Of Rangelands, yes we should, 

Abolish Range abuses, 
Let's lock 'em up for good. 

There's animals and plants galore 
Whose future's insecure, 

There's birds and fish and many more 
That may not long endure. 

"Endangered Species" mention 
That Rangeland plays a role, 

With management attention, 
Recovery is the goal. 

The wild horse lovers reckon 
There's one endangered breed, 

So Rangelands all should beckon 
The noble feral steed. 

Don't chase 'em trap 'em, fell 'em, 
'Cause freedom is their thing, 

Adopt 'em, never sell 'em, 
Despite the cash they'd bring. 

Next comes the irrigator, 
And hydro-engineer, 

They'll tell you now and later, 
That Rangeland has no peer, 

As watershed, the cover 
Of vegetation, grass, 

Will out-perform each other 
Identified land-mass. 

Research is vital to the cause, 
Investigations show, 

Despite environmental laws, 
There's lots more we don't know. 

The scientist's solution 
Suggests that time be spent 

Avoiding Range-pollution, 
Apply Range Management. 

How can so many users 
Of rangeland have their way? 

Some likely will be losers, 
Some may not even play. 

All uses are important there, 
But how it's used is key, 

So users need to learn to share 
Responsibility. 

But when we total up the score, 
And users don't agree 

That Rangeland should be used 
for more 

Than their priority, 
We wonder if they realize, 

Or do they really care? 
We don't have to prioritize, 

It's better if we share. 

For Rangeland has resources, 
And capability, 

If users would join forces, 
Perhaps at last they'd see, 

When fussing finally takes its toll, 
Cooperation starts; 

Rangeland's a place wherein the whole 
Is greater than its parts. 
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Physiographic Provinces and Surface Geology of Utah 

Roger E. Banner 

The physical features of Utah provide some of the most 
beautiful scenery anywhere. Utah is a land of stark con- 
trast with high mountains, plateaus, ridges, uplands, 
plains, basins, and canyons. Elevations range from a low 
of 2,350 ft above sea level along the Beaver Dam Moun- 
tains in extreme southwestern Utah to 13,528 ft in the 
Uinta Mountains (Murphy 1981). Murphy (1989b) pre- 
sents an informative discussion of these features, from 
which I have drawn much of the content of this paper. 
Table 1 is a reference to geologic eras, periods, and 

Table 1. Eras, periods, and epochs through geologic time (adapted 
from Stokes 1986). 

Geologic Time 

Millions of 
Years Ago 

Begin End 

Millions of 
Years Duration 

Cenozoic Era 66 —— 66 

Quartenary Period 2 —— 2 

Holocene Epoch .011 —— .011 

Pleistocene Epoch 2 .011 1.989 

Tertiary Period 66 2 64 
Pliocene Epoch 5 2 3 
Miocene Epoch 24 5 19 

Oligocene Epoch 37 24 13 
Eocene Epoch 58 37 21 

Paleocene Epoch 66 58 8 
Mesozoic Era 245 66 179 

Cretaceous Period 144 66 78 
Jurasic Period 208 144 64 
Triassic Period 245 208 37 

Paleozoic Era 570 245 325 
Permian Period 286 245 41 

Pennsylvanian Period 320 286 34 

Mississippian Period 360 320 40 
Devonian Period 408 360 48 
Silurian Period 438 408 30 
Ordovician Period 505 438 67 
Cambrian Period 570 505 65 

Precambrian Time 4,600 570 4,000 

epochs providing some additional perspective on time 
that may be helpful in the discussions that follow. 

Four of the major physiographic provinces in North 
America extend into Utah, providing the wide variety of 
topography. The Great Basin Section of the Basin and 
Range Province encompasses western Utah and the 
Snake River-Columbia Plateau Province dips into a small 
area of extreme northwestern Utah. The Wasatch Range 
and the Uinta Mountains, in northern and northeastern 
Utah, are recognized subsections of the Middle Rocky 
Mountain Section of the Rocky Mountain Province. Al- 

The author is Assistant Professor and Extension Specialist, Range Science 
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most half of the state falls within the Colorado Plateau 
Province, which is divided into three primary sections in 
Utah: the Uinta Basin, Canyonlands, and High Plateaus. 
Several subsections are recognized within these three 
divisions. 

Basin and Range Province-The Great Basin Section 
The Great Basin is a region of north-south aligned 

mountain ranges Separated by wide, Sediment-filled val- 
leys with mostly internal drainage. The mountain ranges 
were formed by faulting and were later modified by ero- 
sion. Paleozoic Era limestones, dolomites, shales, and 
sandstones are the dominant outcrops along the normal 
fault escarpments (Moyle 1981). The valleys arefilled with 
recent sediments from the Cenozoic Era (Ash 1981). 
Large alluvial fans have formed at canyon mouths and in 
some areas the mountain ranges have eroded to the 
extent that they are all but buried by deposits of fan 
material. 

The Pine Valley and Bull Valley Mountains of south- 
western Utah are east-west mountain ranges that serve as 
a divide between the Great Basin and the Colorado Pla- 
teau. Extreme southwestern Utah is part of the Colorado 
River drainage system, not part of the interior drainage 
system of the Great Basin. The terrain of the area is not 
greatly different than Great Basin terrain and is usually 
mapped as part of the Great Basin. 

The Great Salt Lake is a remnant of Lake Bonneville, the 
largest Quartenary (Cenozoic Era, Quartenary Period, 

Wah Wah Mountains across Pine Valley, Great Basin Section of 
the Basin and Range Province, Beaver County, Utah. 
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Pleistocene Epoch) lake in western North America. Lake 
Bonneville covered about 20,000 square miles and was 
more than 1,000 ft deep in the area of the present Great 
Salt Lake. The Lake Bonneville shorelines apparent today 
are a result of at least 10 major rises and falls of lake level 
over the last 100,000 years (Hintze 1975). The other ter- 
minal lake of the Great Basin in Utah, and also a former 
part of Lake Bonneville, is Sevier Lake. Now it is a playa 
which is dry most of the time. It is located in Millard 
County, iii west central Utah (Murphy 1989a). 

Rocky Mountain Province-Middle Rocky Mountain Section 
Ulnta Mountains. The Uinta Mountains are an east- 

west mountain range about 150 miles long and 30 miles 
wide. They were formed by anticlinal uplifting with sedi- 
mentary units outcropping on all sides and dipping out- 
ward. The core of these mountains is very old (Precam- 
brian Era) quartzite and the outcrops on the flanks are 
ancient (Paleozoic and Mesozoic Eras) I imestones, shales, 
and sandstones (Hintze 1975, Moyle 1981, Murphy 198gb). 
The Uinta Mountains were extensively glaciated in recent 
(Pleistocene Epoch, Quartenary Period, Cenozoic Era) 
times and glacial features dominate the landscape. Glaci- 
ation created many examples of horns, aretes, cirques, 
and glacial troughs. Subsequent deposition of moraine 
by ice and glacial-melt water has created many small 
high-mountain lakes across the region. 

Wasatch and Bear River Ranges. The Wasatch and 
Bear River Ranges are similar except in extent. The Bear 
River Range is a relatively small mountain range of similar 
stratigraphy to the Wasatch Range, located between 
Cache Valley and Bear Lake. The Wasatch Range is a 
north-south oriented mountain range that extends from 
Idaho south to Salt Creek Canyon east of Nephi. The 
western flank is very steep and relatively straight as a 
result of displacement along the still active Wasatch 

Fault. The eastern flank rises much more gently. Like the 
Uinta Mountains, the Wasatch Range has a core of very 
old (Precambrian Era) quartzites, gneisses, and schists 
overlain by old (Mesozoic Era) sandstones, shales, mud- 
stones, and limestones (Moyle 1981). Locally, more 
recent (Cenozoic Era) conglomerates and shales, inter- 
spersed with volcanic tuffs and breccias, form the surface 
layers of strata (Moyle 1981). 

Colorado Plateau Province 
Uinta Basin. The Uinta Basin Section of the Colorado 

Plateau Province is a synclinal as well as topographic 
basin with an east-west axis running near the south flank 
of the Uinta Mountains. The highest elevations are around 
9,000 ft at the southern boundary along the top of the 
Roan Cliffs and the lowest elevations at the basin floor 
near Vernal are about 5,000 ft. The basin contains 20,000 
to 25,000 ft of marine and continental limestones, shales, 
and sandstones of old (Paleozoic Era) to recent (Cenoz- 
oic Era) age (Moyle 1981). The Green River shales of 
recent (Cenozoic Era) origin contain vast deposits of oil 
shale and other hydrocarbons. Although the basin is 

gently rolling for the most part, there are areas like the 
Book and Roan Cliffs that have eroded and been cut by 
deep ravines and spectacular canyons. 

Canyonlands. The Canyonlands Section of the Colo- 
rado Plateau Province encompasses the southeast quar- 
ter of the state. It is dominated by essentially horizontally 
lying old (Paleozoic and Mesozoic Era) to recent (Ceno- 
zoic Era) sandstones and shales with minor amounts of 
limestone (Moyle 1981). Recent (Cenozoic Era) igneous 
intrusions of monzonites, syenites, and diorites form the 
domed highlands of the Henry, LaSal and Abajo Moun- 
tains (Moyle 1981). The Monument and Circle Cliffs 
uplifts and San Rafael Swell are predominantly arched 
and folded rock layers. The Great Sage Plain, south of the 

View of Wasatch Mountains from a point in the Bear River Range 
near Hardware Ranch, Middle Rocky Mountain Section of the Rocky 
Mountain Province, Cache County, Utah. 

View to the north down Willow Creek in me oo - ..._, 
Basin Section of the Colorado Plateau Province, Grand County, 
Utah. 
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LaSal Mountains, is an unusually wide and flat region 
unlike the surrounding area of deeply cut canyons and 
intrusive mountain ranges (Murphy 1989b). The Kaipar- 
owits Plateau appears to be transitional between the 
Canyonlands and the High Plateaus Sections, but the 
marginal cliffs are erosion boundaries ratherthan faulted 
boundaries like those that define the southern High Pla- 
teaus (Murphy 198gb). The Mancos Shale Lowlands, 

south of the Book Cliffs and east of the High Plateaus, 
form a fairly flat region developed in weaker rocks. 

High Plateaus. The High Plateaus Section of the Colo- 
rado Plateau Province consists of north-south oriented 
fault blocks of old (Mesozoic Era) to recent (Cenozoic 
Era) sandstones and shales capped by recent (Cenozoic 

Canyon. The southern boundary of this section is marked 
by a series of cliffs known as the Grand Staircase. They 
include the Chocolate Cliffs, Vermillion Cliffs, White 
Cliffs, Gray Cliffs, Pink Cliffs, and Black Cliffs. 

Snake River-Columbia Plateau Province 
The Snake River-Columbia Plateau Province makes a 

very limited entry into Utah in the extreme northwest 
corner of the state. This small area includes one small 
basin draining north from the Goose Creek Mountains in 
Boxelder County to the Snake, and eventually, Columbia 
Rivers. The Goose Creek Mountains are composed of old 
(Paleozoic Era) to recent (Cenozoic Era) sedimentary 
rocks sometimes capped with volcanic ash and lava 
flows. 
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Vegetation Types of Utah 

Roger E. Banner 

Utah is a land of contrast. Elevations range from 2,350 ft 
in extreme southwestern Utah to 13,528 ft at King's Peak 
in the Uinta Mountains in northeastern Utah (MacMahon 
1988). The wide variety of physical features that occur, 
linked to the diversity of plant and animal communities, 
produces many kinds of rangeland ecosystems. Although 
many vegetation maps have been produced over the 
years, KUchler (1964, 1970) compiled maps showing the 
potential natural vegetation of the conterminous United 
States with 20 subdivisions shown for Utah. One of these, 
desert, occurs primarily on old lake bottoms that are now 
salt flat and is essentially devoid of vegetation. Küchler's 
map subdivisions for Utah give adequate detail and are 
recognizable, making them appropriate vegetation units 
for discussion in an overview (MacMahon 1988, West 
1989). This paper summarizes information presented by 
West (1989). 

Alpine Zone 
Alpine ecosystems in Utah occur in mountainous areas 

above timberline, usually above 11,000 ft. The 498,000 ac 
classified as alpine meadows and barrens (Yorks and 
McMullen 1980b) in Utah is located in the Uinta Moun- 
tains. Small alpine areas occur on other Utah mountain 
ranges. 

Vegetation of this zone is called tundra and is domi- 
nated by mosses and lichens, low-growing, perennial 
herbaceous and prostrate shrubby vascular plants. Tree 
species present grow along the ground and appear as 
shrubs. Usually, fewer than 200 alpine plant species are 
present on any given mountain range. Grasses and 
sedges are widespread and species of the mustard, rose, 
saxifrage, buckwheat, and pink families are common. 
Tufted hair grass, alpine avens, and sedge are prevalent 
on many dry and wet meadow sites. Water sedge is com- 
mon in bog communities, and shrub thickets are often 
dominated by willows: Drummond willow, grayleaf wil- 
low, or plain-leaf willow. 
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Domestic sheep grazing has been the primary human 
use of the alpine zone in Utah since the mid-nineteenth 
century. However, it has steadily declined over the past 40 

years. Much of the alpine zone is inherently low in pro- 
ductivity yet relatively high in ecological condition. 

Subalpine Zone 
The subalpine zone runs down slope from the alpine 

zone to approximately 9,000 ft. The subalpine zone in 
Utah is estimated to be 1,250,000 ac. The largest areas of 
this zone occur in the Uinta Mountains and cap the 
Wasatch, Paunsagunt, Markagunt, Aquarius, and Tava- 
puts Plateaus. Small areas occur on other Utah mountain 
ranges. 

Undisturbed forested sites within the subalpine zone 
are dominated by conifers such as Engelmann and blue 
spruce, and subalpine and white (true) firs. Intermingled 

Subalpine Zone vegetation on the Aquarius Plateau of southcen- 
tral Utah. 
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meadows are important in this zone as are stringers of 
long-lived pines, e.g., limber pine and bristlecone pine, 
that occur on rocky ridges. Open woodlands of aspen or 
lodgepole pine occupy areas that have been disturbed by 
fire in relatively recent times. 

The herbaceous component of subalpine zone flora in 
Utah is diverse (Reese 1981). Forbs are more numerous 
than grasses and perennials are more numerous than 
annuals. Shrubs such as mountain silver sagebrush are 
few and dominate only in patches in meadows and along 
treelines. Undisturbed subalpinezone sites are character- 
ized by sparse understory of sweetroot, heartleaf arnica, 
white violet, and numerous sedges. Disturbed sites (open 
woodlands) generally have a dense understory of grasses 
and herbs. Important forb species include wild geranium, 
dandelion, yarrow, larkspur, and penstemon. Common 
grasses are slender wheatgrass, stream bank wheatgrass, 
King's fescue, and Thurber fescue. 

Subalpine zones received little attention by humans 
until settlement by Europeans. Loggers were not inter- 
ested in subalpine forest trees as long as more productive 
and valuable forests were still available. Excessive live- 
stock grazing damaged subalpine zone watersheds and 
consequently destroyed or threatened irrigation and 
culinarywatersupplies. Soil instability and erosion in the 
subalpine zone was instrumental in providing political 
support for creation of forest reserves at the onset of the 
twentieth century. 

Mountain Brush Zone vegetation in the Wastach Mountains of 
northern Utah. 

Montane Zone 
The montane zone in Utah occurs at elevations between 

9,000 and 5,500 ft depending on local environmental con- 
ditions. About 1,744,000 ac of montane forest occurs in 
Utah (Yorks and McMullen 1980a). 

The Douglas-fir forest type dominates forest sites in the 
Wastach and Uinta Mountains, the Tavaputs, Manti, and 

Book Cliffs-Roan Cliffs Plateaus that have not been dis- 
turbed by logging or fire for long periods. If fire or logging 
has occurred during the last 100 years, aspen or lodge- 
pole pine are most common. Douglas-fir is either lacking 
or mixed with other trees in some areas . The ponderosa 
pine type occurs in the lowest, driest areas of the montane 
zone in southern Utah. Park areas of dry and wet mea- 
dows are an important part of the montane zone. As in the 
subalpine zone, site conditions and past disturbance dic- 
tate plant composition. 

Shrubs are more prevalent in the montane zone than in 
the subalpine zone. Snowberry, serviceberry, and moun- 
tain big sagebrush are common. Mountain silver sage- 
brush is found on some higher elevation meadow sites. 
Common grasses are slender wheatgrass, Thurber fescue, 
mountain and nodding brome, Sandberg and Kentucky 
bluegrass, Letterman needlegrass, and blue wildrye. 
Forbs include geranium, Rocky Mountain gentian, pen- 
stemon, paintbrush, and lupine. 

The montane zone has been extensively used since 
Europe settlement. Douglas-fir and ponderosa pine were 
highly valued and selectively harvested for timber. This 
zone was subjected to unrestricted livestock grazing 
which degraded many watersheds. It continues to pro- 
vide important seasonal habitat for elk and deer as well as 
livestock. 

Mountain Brush Zone 
The mountain brush zone with tall shrub-dominated 

vegetation occurs at mid-elevations from 5,000 to 8,000 ft 
in Utah. Mountain brush often forms a transition zone 
between coniferous forests above and pinyon-juniper 
woodlands below. It occurs on the flanks of the Wasatch 
Mountains and Wasatch Plateau in northern Utah as well 
as at higher elevations in the Colorado River Drainage. 
Small patches occur on mountains of the Great Basin. 
There are about 955,000 ac in the mountain brush zone in 
Utah (Yorks and McMullen 1980b). 

The dominant vegetation of the mountain brush zone is 
tall shrubs (Gambel oak and scrub live oak, curlleaf and 
true mountain mahogany, big tooth maple, squawbush, 
and cliff rose). Shorter shrubs include snowberry, deer- 
bushes, serviceberry, bitterbrush, and manzanitas. Grasses 
common to this zone are needlegrasses, bluegrasses, 
junegrass, wheatgrasses, and perennial bromes. Forbs 
include yarrow, fleabanes, peavines, vetches, goldeneye, 
and hairy golden aster. 

The mountain brush zone in Utah has been grazed 
extensively by domestic livestock since about 1850. Con- 
trol of fire and unrestricted grazing and hunting led to 
greater shrub dominance. This zone is highly valued as 
big game winter range. Livestock grazing has been highly 
restricted or excluded on some areas of this zone for 
watershed protection. 

Pinyon-Juniper Woodlands 
Pinyon-juniper woodlands are the most widely distrib- 

uted vegetation type in Utah. They cover 8,948,000 ac 
(Yorks and McMullen 1 980a). These woodlands occur at 
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elevations from near 5,000 to 8,000 ft like the mountain 
brush zone. Singleleaf pinyon and Utah juniper occur 
alone or together in the Great Basin, and Rocky Mountain 
pinyon occurs with Utah juniper on the Colorado Plateau. 

The pinyon-juniper woodlands are floristically poor 
considering the extent of the area they occupy (Westetal. 
1978, Tueller et al. 1979). Big sagebrush is the most com- 
mon shrub and only about a dozen grasses and forbs 
complement the trees in these communities. Common 
grasses include bluegrasses, Indian ricegrass, and squir- 
reltail. Buckwheats, pussytoes, and phloxes are present 
in the pinyon-juniper woodlands. Soil microphytic crusts 
often cover open areas in the tree interspaces. 

Fire control, wood harvest, and domestic livestock 
grazing have all influenced the pinyon-juniper wood- 
lands. Fire control and overgrazing hastened the spread 
ofthesewoodlands into surrounding vegetation types. Charcoal 
production and tree cutting for fuel, timbers, or ties along 
with simultaneous unrestricted livestock grazing denuded 
areas near mining districts and railroads. Watershed 
characteristics of these woodlands are poor, with rela- 
tively high soil erosion rates common. A relatively small 
portion of these woodlands has been converted to shrubby 
and herbaceous vegetation by chaining, chemical con- 
trol, and burning for big game winter range and spring- 
fall livestock range. The Bureau of Land Management 
(BLM) administers 61% of the pinyon-juniper woodlands 
in Utah. About 5% or 265,000 ac of the 5,458,000 ac of this 
type under BLM control has been treated to convert it to 
shrubby and herbaceous vegetation. Environmental con- 
cern over type conversion in pinyon-juniper woodlands is 

high. Little conclusive scientific information exists to 
support any particular point of view. 

Wheatgrass-Bluegrass Rangelands 
Only limited areas of Utah were or are native grasslands 

since Pre-Columbian times. These grasslands occur from 

roughly 5,000 to 6,000 ft in the upper parts of valleys, on 
benches, foothills, and lower mountain slopes along the 
Wasatch Front of Utah and high valleys in southwestern 
Utah. Yorks and McMullen (1980b) report 387,000 ac of 
this type of rangeland in Utah. 

Important grasses of wheatgrass-bluegrass rangelands 
include bluebunch wheatgrass and Sandberg, Nevada 
and Cusick bluegrass. Others in this vegetation type are 
Indian ricegrass, needle-and-thread, and sand dropseed. 
Globemallow, balsamroot, yarrow, phlox, paintbrush, 
milkvetch, and Utah sweetvetch are important forbs on 
these rangelands. 

Most of this type was converted to intensive dryland, 
then irrigated, agriculture shortly after European settle- 
ment. It is located where much of the urbanization has 
taken place in Utah and only remnants remain. Intro- 
duced species like cheatgrass, goatgrass, dyers woad, 
and bur buttercup have invaded disturbed areas over 
much of this type. 

Sagebrush Steppe 
The sagebrush steppe occurs at elevations from 4,500 

to 5,500 ft in Utah. It is the intermediate zone between 
grassland and desert shrubland. This zone occurs on the 
Snake River Plateau and in the Uinta Basin. Sagebrush 
steppe occupies 3,858,000 ac in Utah (Yorks and McMullen 
1980b). 

Various species of sagebrush or subspecies of big 
sagebrush dominate and form subdivisions of the sage- 
brush steppe because they occupy different ecological 
sites (West 1983a). Bitterbrush is found on some sites. 
Bluebunch wheatgrass is the most widespread bunch- 
grass. Thurber's needleg rass and grasses and forbs of the 
wheatgrass-bluegrass type commonly occur also. 

Domestic livestock have had a major impact on the 
sagebrush steppe. Herbaceous plants were severely sup- 

Pin yon-Juniper Woodlands vegetation in the Blanding Basin of 
southeastern Utah. 

Great Basin Sagebrush vegetation northwest of Cedar City in 
southern Utah. 
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pressed with unrestricted grazing prior to passage of the 
Taylor Grazing Act in 1934. Subsequently, shrub domi- 
nated sites of this type were the object of extensive brush 
control efforts in the 1950's and 1960's. Plowing and seed- 
ing of crested wheatgrass and Russian wild rye, as well as 
herbicidal treatments to kill woody plants, were applied 
over large areas to increase forage production for live- 
stock. These efforts have been criticized by wildlife biolo- 
gists and others for insensitivity toward habitat require- 
ments of wildlife species such as sagegrouse and wintering 
mule deer. This controversy has pointed out the need for 
better science-based information on wildlife species' hab- 
itat requirements. 
Great BasIn Sagebrush 

The Great Basin sagebrush type is overwhelmingly 
dominated by sagebrush, regardless of the degree of dis- 
turbance by humans (West 1983b). In Utah it occurs at 
elevations from 4,500 to around 6,000 ft on 6,553,000 ac 
(Yorks and McMullen 1980b). The Great Basin sagebrush 
type is distributed widely over the western half of Utah 
and at afew locations in the Uinta Basin and the Colorado 
Plateau. 

This type lies above and often intermingled with the salt 
desert shrub types. It is much like the sagebrush steppe 
except for the complete domination of plant communities 
by sagebrush species which sort themselves out mainly 
by soil differences (West 1983b). Major herbaceous spe- 
cies include a shortened list of those also found in adja- 
cent types. Wheatgrasses, needlegrasses, bluegrasses, 
and Great Basin wildrye are found on some sites in the 
northwest portions while warm season grasses like gal- 
eta, gramas, and dropseeds occupy some sites in the 
southern and eastern portions. 

The Great Basin sagebrush type was grazed exten- 
sively by livestock during the annual migratory treks 
between winter and summer ranges. Low forage produc- 
tivity has limited livestock use. A relatively small amount 
of this area was converted to irrigated cropland as water 
sources and transport systems were developed in the 
mid-nineteenth century. 
Saitbush-Greasewood 

The saltbush-greasewood type may be more com- 
monly called the salt desert shrub type. This type gener- 
ally occurs at elevations below 6,000 ft and includes 
10,507,000 ac in Utah (Yorks and McMu lIen 1 980b). There 
aretwo subdivisions of thetype which relate mainly to soil 
moisture. Well-drained areas with limited soil moisture 
are occupied by euhalophytes, like the saltbushes, in low 
lying and generally salty regions of the Great Basin, Uinta 
Basin, and the Colorado Plateau. Hydrohalophytes rooted 
in brackish moisture zones with at least a seasonally high 
water table occupy intermingled lowlands within these 
same areas. 

Important shrubs and half shrubs of the euhalophyte 
subdivision include shadscale, little rabbitbrush, winter- 
at, budsage, gray molly, horsebrush, hopsage, Nuttal 

saltbush, cuneate saltbush, and saltsage. Mat saltbush is 

common on marine shales in the Colorado Plateau and 
the Uinta Basin. Indian ricegrass, needle-and-thread, 
sand dropseed, and galleta are common. Native and 
introduced annuals, e.g., cheatgrass, Russian thistle, 
halogeton, peppergrass, bur buttercup, wild buckwheat, 
and mustards, are numerous in wet years. Greasewood, 
saltgrass, alkali sacaton, seepweed, and pickleweed are 
important hydrohalohytes of this type. 

Winter sheep grazing has been an important activity on 
the saltbush-greasewood type. Sheep grazing is gradu- 
ally being converted to cattle grazing as the range sheep 
industry continues to decline throughout Utah. Wildfire 
has become a threat to fire intolerant shrubs, e.g., shad- 
scale and winterfat, as introduced annuals like cheat- 

Galleta-Threeawn Shrub Steppe vegetation in the Green River 
Desert north of Hanksville, Utah. 

Salt bush-Greasewood vegetation in the Black Rock Desert of the 
Great Basin west of Kanosh, Utah. 
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Blackbrush Rangelands 
Blackbrush rangelands occur from 3,000 to 5,000 ft in a 

narrow transition zone between the Great Basin and the 
Mojave hot desert in southwestern Utah and along the 
Colorado and San Juan Rivers in southeastern Utah. 
Yorks and McMullen (1980b) report 1,439,000 ac in Utah. 

Blackbrush dominates the type, often occurring in 

essentially pure stands on shallow soils. Mormon tea, 
juniper, desert peach, and wolfberry occur on some sites. 
When these rangelands are disturbed, plants like snake- 
weed, Indian ricegrass, threeawn, gramas, and needle- 
grasses increase in abundance. However, efforts to mani- 
pulate this type to increase forage production have 

produced unanticipated and undesirable results. 
Mining, pipeline construction, and powerlinetransmis- 

sion corridors may have had the greatest impact on 
blackbrush rangelands. Livestock grazing has not been a 
major factor on this type because it provides very little 
forage. Spiny stems coupled with chemical compounds 
present in current year's production protect blackbrush 

Aside from the dominant plant, creosotebush, major 
companion shrubs include joshua tree, white bursage, 
wolfberry, brittlebush, and dalea. Big galleta and bush 
muhly are the primary perennial grasses and are usually 
found undershrubs. Native and introduced annual grasses 
and forbs, e.g., red grama, red brome, and storksbill, are 
abundant in wet years. 

Major impacts in the creosotebush rangelands have 
been limited because it occurs in such a harsh environ- 
ment for human activity. Interstate highways and air con- 
ditioning in vehicles and homes have produced some 
encroachment into this type in the last 20—30 years. Live- 
stock grazing has been limited to winter and spring with 
ephemerals providing most of the forage. 
Tule Marshes-Wet Meadows 

Marshes, wet meadows and riparian areas along streams 
occur at elevations from above 11,000 ft to the Mojave 
Regional Desert at below 2,350 ft. Yorks and McMullen 
(1980b) report about 328,000 ac of tule marsh in Utah. 
Although the area of wet meadow and riparian habitat 
does not add a great deal more to this total, these types 
are very important from the standpoint of wildlife habitat 
and livestock water and forage. The largest area of marsh 
in Utah occurs along the eastern edge of the Great Salt 
Lake from Box Elder County on the north to Tooele 
County on the south. 

TuIe marshes are dominated near water by cattails. 
Buirushes and common reed dominate in shallowerwater 

grass provide fuel in wetter years. 
Galleta-Threeawn Shrub Steppe 

The galleta-threeawn shrub steppe is restricted to ele- 
vations below 6,000 ft on 1,172,000 ac in southeastern 
Utah (Yorks and McMullen 1980b). It occurs on sandy, 
relatively salt-free soils. Indian ricegrass, galleta, three- 
awn, ring muhly, and pungent muhly are found in this 
type with several shrubs: winterfat, Mormon tea, black- 
brush, snakeweed, and badlands mulesear. 

The galleta-threeawn shrub steppe has been a hostile 
environment for humans. There was little water, game, or 
food plants. Forage productivity was low and livestock 
management on these rangelands has been extensive. 

Creosotebush Ran gelands vegetation in the Mo/ave Regional 
Desert of southwestern Utah. 

from heavy browsing by livestock. 

Creosotebush Rangelands 
The creosotebush rangeland is restricted to an exten- 

sion of the Mojave Regional Desert in the extreme 
southwestern corner of Utah. It occurs at elevations 
below 3,000 ft and occupies 148,000 ac (Yorks and 
McMullen 1980b). 

Blackbrush Ran gelands vegetation transition zone between the 
Mo/ave Regional Desert and the Great Basin in southwestern Utah. 
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and spike rushes are found on peaty bogs. Rush generally 
borders the marsh and saltgrass occurs on areas intermit- 
tently covered by water. 

A wide range of plants are found on riparian areas and 
wet meadows. Numerous willows, aspen, cottonwood, 
boxelder, water birch, red-osier dogwood, and other 
woody species occur where stream gradient is high 
enough to allow soil drainage. Grasses and grass-like 
plants like bluejoint reedgrass, mannagrasses, Nebraska 
sedge, and beaked sedge are important riparian and wet 
meadow plants. Kentucky bluegrass, redtop, and other 
shallow rooted plants are frequently found on degraded 
sites. Salt cedar has invaded many riparian areas to the 
extent of domination. 

Tule marshes, wet meadows, and ripariari areas have 
been a focal point for human activity. Hunting, trapping, 
settlement, travel and transportation routes, cultivation, 
and livestock grazing have degraded most of these areas. 
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Livestock Production in Southern Lebanon 

Robert R. Rouda 

Prior to the outbreak of civil war in 1975, Lebanon was 
considered by many as the "Switzerland of the Middle 
East" (Figure 1). Although relatively small in size 
(1,040,000 ha.), Lebanon contains three basic climatic 
zones, each characterized by mild winters and dry sum- 
mers. Annual precipitation along the coastline, in the 
mountain regions and in the Bekaa Valley are 900, 1,000 
and 400 mm., respectively (Andreou et al. 1979). Almost 

Fig. 1. Geographical map of the Republic of Lebanon. 

one third of the country's area is arable or under cultiva- 
tion. Approximately 25% is irrigated production. Despite 
the malignant war that has virtually blanketed the once 
booming banking and tourism industries, Lebanon con- 
tinuous to have a substantial livestock population. Red 
meat and dairy products are important ingredients in 
Lebanese cuisine. The bulk of these products have to be 
imported since demand exceeds local production. In an 

attempt to document limitations to livestock production 
in war-torn southern Lebanon, producers in the area were 

polled using questionnaires during 1984 to identify major 
problems restricting livestock production. Questions re- 
lating to livestock population statistics, nutrition, health, 
production and marketing were asked. Also the produc- 
ers' eagerness to participate in agricultural cooperatives 
were surveyed. A total of 39 villages within the Bint Jbeil 
and Marjeyoun districts of South Lebanon were visited. 
Five hundred and ninety questionnaires were completed. 
Eligibility to be polled was limited to those village resi- 
dents owning a minimum of two cows and/or 5 sheep 
and/or 5 goats. In some villages not all eligible owners 
attended the questionnaire-filling sessions, but the views 
of those that did are assumed to be representative of their 
village, in general. 

Livestock Populations 
The total number of cattle in those villages surveyed 

was recorded as 2,296 head. These animals were mainly 
of the local or Baladi breed. They were tn-purpose, pro- 
viding their owners with milk, meat and draft power. In 
addition to the Baladi, some Holstein X Baladi hybrids 
were also reported. These animals were the offspring of a 
number of certified Holstein sires introduced into the 
region by an international development agency (Meno- 
nite Central Committee) as part of their Bull Placement 
Program in the late 1970's. Only 11 % of the cattle popula- 
tion were pure Holstein cows. Sheep in the areas sur- 
veyed totalled 6,391. They were exclusively of the fat-tail 
Awassi breed. Goats were found to be the most numerous 
species of livestock in the areas (11,079), and were mainly 
of the Baladi breed (Figure 2). Sheep were tn-purpose 
(milk, meat and wool) while goats were basically dual 
purpose (milk and meat). These population statistics are 
in accordance with those figures presented by FAQ 1 980a 
where total populations of cattle, sheep and goats in all of 
Lebanon were estimated as 4,000, 130,000 and 340,000 
head, respectively. 

Animal Nutrition 

Cattle were almost exclusively trough fed. Sheep and 
goats were usually entrusted by their owners to a village 
shepherd who allowed animals to graze, as one herd, 
private and public lands surrounding the village. Animals 
were often allowed to graze leased crop residue plots 
when available (Figure 3). In addition to grazed forage, 
sheep and goats were reportedly provided with a daily 
cereal based supplement to compensate for low forage 
quality and/or availability. As in most livestock opera- 
tions, feed costs were reportedly the highest investment 
owners had to suffer. However the steepness of this cost 
may reflect not readily obvious factors. The need for daily 

Author is assistant professor, Faculty of Agriculture and Food Sciences, 
American University of Beirut, Lebanon, 
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FIg. 2. A local or Baladi goat browsing a berry tree. 

supplementation may be indicative of depleted range- 
lands caused by improper use. Also, continuous civil dis- 
turbances dramatically affected the availability and con- 

sequent price of concentrate feeds. Prices often sky- 
rocketed overnight due to the sudden closure of roads 
linking villages and towns. 

The most common grains fed to livestock in those vil- 
lages surveyed included barley, yellow corn and wheat, 
which were fed either whole or cracked. Chaff and bran 
constituted the animals' main source of roughage. Some 
cattle owners reportedly fed their cows cotton seed meal 
pellets (15°Io crude protein) during early lactation. Priorto 
weaning, young animals were permitted to suckle freely. 
During post weaning they were sometimes finished on 
grains depending on economic feasibility. In 80% of the 
villages surveyed, owners stated that they had to pur- 
chase tankerloads of water during the dry months (May 
through September) in order to satisfy their domestic and 
livestock needs. Water was purchased from nearby owners 
who had access to water on their property (river, spring or 
well), at prices well above the cost of water from public 
resources. The implemention of public water develop- 
ment projects ceased when war broke out in 1975. The 
implementation of these projects should resume once 
security conditions permits. 

Animal Health 
Although many animal health problems go undiag- 

nosed, some owners described a number of diseases as 
troublesome (Table 1). All those interviewed declared 
that veterinary treatment was restricted to cattle since 
treatment of sheep and goats often cost more than the 
market value of the animal. In 87% of the villages, owners 
vaccinated their animals against locally enzootic dis- 

FIg. 3. A herd of sheep and goats being led by their shepherd towards a plot of wheat residue. 
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eases. Diseases against which vaccination was report- 
edly performed included Foot and Mouth disease, Foot 
Rot, Rinderpest and Sheep Pox. Some owners claimed 
they had vaccinated against Babasia blood parasite. This 
was considered peculiar since no commercial vaccine 
against Babasia had been produced in 1984 (A. El Zein', 
personel communication). In the absence of any kind of 
receipt furnished by the vaccinator, it was speculated that 
this information was inaccurate. Only a few owners in 13 
of the 39 villages admitted they did not know what they 
had vaccinated their animals against. Local vaccinators 
performed the vaccinations at prices ranging between 
$0-S per shot. Vaccines were provided at no charge by 
the Lebanese central governmentthrough its animal pro- 
tection section within the Ministry of Agriculture. Owners 
costs covered solely the expenses of the vaccinator. 
Owners that did not vaccinate their animals complained 
they they could not afford the vaccinators fee. 

When asked about the source of the vaccine their anim- 
als were getting, only 5% knew that the source was the 
Ministry of Agriculture. In one village, owners reported 
obtaining vaccines from Israel. No knowledge as to the 
source or terms of distribution of vaccines was almost 
absolute in 74% of the villages surveyed. All of those 
owners interviewed claimed that they would be willing to 
vaccinate their animals if the service was provided at a 
reasonable price. Also, most owners readily agreed to 
have their animals screened for infectious diseases should 

Table 1. Diseases reported having a presence In South Lebanon. 

Name of Disease Percent occurrence over 
all villages surveyed 

Anthrax 3 
Babasia Blood Parasite 49 
Enterotoxemia 33 
Foot and Mouth Disease 59 
Foot Rot 64 
Mastitis 13 
Rinderpest 46 
Sheep Pox 15 

this service be provided free. This was contrary to the 
information provided by an official within the Ministry 
who stated that because of superstitious fears, most lives- 
tock owners were reluctant to have technicians perform 
these services. 

Animal Performance 
Individual animal identification was restricted to the 

owners' recognition of their animals since most herd sizes 
were small. The average number of cows, sheep and 
goats owned by one person were 4,4 and 11, respectively. 
None of the owners or their shepherds had ever recorded 
production parameters because they did not understand 
how this information could be used to improve the 
genetic makeup of their herds (inline selection). This atti- 

'The late A. El Zein Ph.D. D.V.M. was professor and chairman, Department of 
Animal Sciences, American University of Beirut in 1984. 

tude may be greatly a consequence of the high degree of 
illiteracy (67%) observed in those interviewed. General 
appearance and verbal assurance about milk production 
and offspring weaning weights were reportedly the only 
criteria available for selection of breeding stock. 

The breeding season of sheep and goats was reported 
to begin in early May and extend through October. FAO 
1980a reported that the breeding season of sheep and 
goats in Lebanon began in August and extended into 
November. This discrepency may be an expression of 
adaptation in ewes to location. Owners reported that 
rams were allowed to run with the herd throughout the 
year. Lambs were usually weaned at 3 months of age, at 
which time they averaged between 20 and 30 kg. They 
were marketed at 6 months of age (average weight 25—35 

kg). Kids were weaned at 3 to 5 months of age (average 
weight 10-15 kg) and marketed at 6—8 months, at which 
time they averaged between 15 and 25 kg. Calves were 
reportedly weaned between 5-8 months of age (average 
weight 60—80 kg) and marketed at 12 months (120—150 
kg). Weaning weights and weaning and marketing ages 
reported in this study are comparable with earlier works; 
however market weights were somewhat lighter. FAO 
1980a reported market weights of 45-60 kg, 30-45 kg and 
400-500 kg, respectively, for lambs, kids and calves at 
ages similar to those reported in this study. This may be 
indicative of poor post-weaning nutrition and/or improper 
finishing management. It is worth mentioning that actual 
weighing at weaning and marketing was seldom under- 
taken in all of the villages surveyed. All weights presented 
here were ocular estimates. Oweners reportedly sold 
their animals to local butchers, based exclusively on the 
appearance of the animal and their particular financial 
state, at prices ranging between $25-30 per lamb, $10-15 
per kid and $120—150 per calf. 

The average length of lactation in Baladi, hybrid and 
Holstein cows in the villages surveyed was 3, 6 and 8 
months, respectively. The average volume of milk pro- 
duced per lactation by these three respective groups was 
300, 900 and 4,000 liters. These figures are well below 
national averages reported by FAO 1980a for Baladi, 
hybrid and Holstein cows (3,500 liters over a period of 7 
months, 4,500 liters over a period of 8 months and 6,000 
liters over a period of 9 months, respectively). Inadequate 
supply of water for both drinking and sanitation (disease 
prevention) coupled with poor nutrition may be responsi- 
ble for the poor performance of cattle in the villages sur- 
veyed. Estimates of milk production given by owners 
regarding sheep and goats were vague and inconsistent. 
However other workers have reported that Awassi ewes in 
Lebanon produced an average of 90 liters of milk over a 
lactation period of 160 days, and Baladi goats produced 
an average of 140 liters over a period of 270 days (FAO 
1980a). Raw milk in excess of domestic consumption was 
marketed locally at prices ranging from $0.15 to 0.25 per 
liter. All owners interviewed expressed eagerness to join 
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cooperatives if such institutions were established in their 
areas. 

Conclusions and Recommendations 
This survey revealed that there exists great potential for 

improvement of animal production in the villages polled. 
Under the present modes of production, owners main- 
tained their cows mainly as work animals and for domes- 
tic milk consumption. Sheep and goats provided their 
owners with a slow income (in terms of meat and milk 
sales) fast capital option. Earlier studies that described 
animal production in various areas of Lebanon have indi- 
cated that providing ruminants with a yearlong supply of 
quality nutrients was a major project limiting animal pro- 
duction (Andreou et al. 1979; FAQ 1980a). The implemen- 
tation of proper range management has the potential of 
doubling animal production (FAQ 1980b). Regulation of 
use of private and public ranges by small ruminants 
should be introduced. The concept of grazing rights to 
plots of agronomic stubbles should be expanded to 
include the use of marginal lands. Various grazing and 
reclamation strategies have been put forward and need to 
be tested (FAQ 1980a; Thomson and Thomson 1988). 
Livestock owners polled in this study expressed their 
willingness to participate in cooperative ventures. Live- 
stock owners could be encouraged by local and regional 
developmental agencies to form local feedstuff coopera- 
tives aimed at providing producers with greater buying 
power and storage facilities in their initial stages. Long- 
term plans should be centered around establishing co- 
operative-run feed mills capable of processing locally 
produced and imported raw materials. 

This survey revealed that the Ministry of Agriculture's 
attempt to provide owners with vaccines against locally 
enzootic diseases, free of charge, may be enhanced if 
vaccinators were required to provide owners with official 

receipts clearly indicating what was vaccinated 
against, date and name of vaccinator. As most vaccina- 
tors are government technicians, any monetary exchanges 
should be recorded. Also, fears that owners would reject 
having their animals screened for infective diseases was 
not detected in this study, and such projects should be 
undertaken once financial support has been granted. 

The establishment of a National Herd Registry would 
provide an essential tool that could be used to monitor 
improvements in animal production management. Qwners 
should be encouraged to adopt individual animal identif i- 
cation and begin recording standardized production sta- 
tistics (birth, weaning and lactation particulars). Produc- 
ers need to be educated as to the hereditability of certain 
production traits and incentives developed to encourage 
owners to use these statistics as indices for selection of 
superior animals to improve their breeding herds. Im- 
provements in production over current levels may bring 
with them advances in the marketing of slaughter anim- 
als. It was reassuring to find that despite the massive 
amount of destruction in the areas visited from the war, 
livestock continued to survive and the observed potential 
for improved production was refreshing. 
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SRM Awards 

Presented at the Society's Annual Meeting in Spokane, Washington on February 12, 1992. 

Sustained Lifetime 
Achievement Award 

The Sustained Lifetime Achievement 
Award was approved by the Board dur- 
ing the Summer Meeting of 1991. It is 

designed to recognize long-term con- 
tributions to the art and science of 
range management and to the Society 
for Range Management. 

A.H. "Fred" Walker is a Charter and Life 
Member of SRM. He helped organize the 
Texas Section and served as its first presi- 
dent in 1953. Since retirement, Fred has 
remained very active in the Society. He has 
been a mainstay on youth activities at both 
the Section and Parent Society levels, as 
well as serving on several Section and 

Society committees. 
In 1947, Fred was the first Extension 

Range Specialist in the Land Grant Univer- 
sity system. Throughout his career, Mr. 
Walker used a variety of traditional and 
innovative approaches to educate people 
on range management. Heestablished brush 
and weed control demonstrations on range- 
lands, conducted countless field tours, used 
the media and authored numerous publica- 
tions on range management. Over 100,000 
copies of his bulletin Know Your Grasses 
have been used by ranchers, youth, college 
students, and other range practitioners. 
Many of his efforts in Range Extension 
work, and later in his administrative duties, 
led to the expansion of the Extension Range 
Program in Texas. This highly successful 
program fostered the establishment and 
development of Range Extension programs 
in other "Range States". 

Throughout his professional career and 
since retirement, Fred has served as the 
manager of the Walker Estate Ranch in 
Comstock, Texas. He applies excellent range 
and wildlife management on this working 
sheep and cattle ranch. 

It is highly appropriate that we recognize 
A.H. "Fred" Walker for his long-term com- 
mitment and involvement in the Society for 
Range Management to help foster the art 
and science of rangeland management. 

Frederic G. Renner Award 
The Frederic G. Renner Award is the 

highest award bestowed by the Society 
for Range Management. The Award is 
named for one of SRM's founding 
fathers and second President. 

For 40 years, Lee A. Sharp has sustained 

major contributions to the art and science of 

range management. In the early 1950's, 
thousands of acres of intermountain range- 
land was seeded to crested wheatgrass as a 
means to control halogeton. Lee initiated 
grazing studies at the Point Springs Exper- 
imental Area in 1954 to look into the man- 
agement of this important forage resource. 
Lee's efforts led to the establishment of one 
of the few long-term, cooperative studies in 
grazing management. As one rancher put it, 
"His little one-room cabin is always full to 
overflowing with ranchers and agency peo- 
ple. He is always promoting range man- 

agement, with his only props being a pot of 
coffee, stew, a pot of beans and corn frit- 
ters." The cabin has been visited by people 
from throughout the world, with many re- 

ceiving their initial indoctrination to range 
management at these informal sessions. 
The Research Area was recently renamed 
the Lee A. Sharp Experimental Area, in 
honor of Lee's long-term commitment to the 
resource and cooperative management. 

He has accumulated over 30 years of 
research data and annual photographic 
records on crested wheatgrass and salt 
desert shrub communities. These classic 
series of photographs illustrate the annual 
variation in plant production, as well as the 
natural cyclic patterns in species composi- 

tion that many do not see in our casual 
observations. 

Lee has long been a champion of cooper- 
ative management and wise stewardship of 
our resources. He help establish the Idaho 
Rangeland Committee, was involved in the 
establishment of the Experimental Steward- 
ship Program and helped resolve countless 
conflicts over rangeland use. He has carried 
this cause to many different groups and 
individuals during his career in range man- 

agement. 
Lee's philosophy is that "good range 

management should be a common goal for 
all users and managers of the resource and 
that we should all be concerned about what 
we leave for the next generation." This 
philosophy has been the key to his ability to 
resolve disputes between groups concerned 
about rangeland management, whether in 
the classroom, on range tours or in the 
cabin at Point Springs. 

W.R. Chapline Research 
The W.R. Chapline Research Award 

was established in 1986 to provide 
recognition to members of SRM for 
exceptional accomplishments in re- 
search that result in improvement of 
rangeland resources. 

Richard H. "Dick" Hart has been involved 
with rangelands and grazing research for 
over 30 years. Results from his research 
have quantified the effects of range and pas- 
ture management on animal gains, repro- 
duction and behavior. Sustainability of range 
plant communities and soils, and economic 
returns to livestock producers have also 
been addressed in this important research 

program. He is recognized world-wide as an 
authority on the impact of stocking rates 
and grazing systems on livestock produc- 
tion and range vegetation. Dick's research 
is noteworthy in the fact that results are 
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constantly being applied at the ground- 
level. Over 300 producers, land managers, 
educators and bankers have requested copies 
of SMART, his computer model for setting 
stocking rates. Many people will receive 
their first impression of rangelands and 
range management from Dick's article "Range- 
lands", in the latest Encyclopedia Americana. 

An active member for over 17 years, 
Richard Hart has contributed substantially 
to SRM's mission at both the Section and 
International levels. 

WR. Chapline Land 
Steward Award 

The W.R. Chapline Land Steward- 
ship Award was created in 1986 to pro- 
vide recognition to members of the 
Society for Range Management for 
exceptional accomplishments and con- 
tributions to the art and science of 
range management through specific 
rangeland entities. 

Robert L. 'Bob" Ross has been involved in 
range management for over 40 years, with 
experience in developing range site and 
condition class inventories and manage- 
ment plans on millions of acres of range- 
lands. Bob's dedication to the range profes- 
sion goes far beyond his involvement in the 
SRM. He realized many years ago that the 
future of range management was with peo- 
ple outside of our usual "circles". In this 
light, Bob was instrumental in organizing 
and conducting the Montana Youth Range 
Camp and the Montana Ag Lenders' Range 
School, both of which have run for a period 
of 30 years. He also helped develop the 
Montana Rangeland Resource Program, which 
has been used as a model by other states to 
foster the art and science of range manage- 
ment. 

Starting in 1966, Bob authored a series of 
"Range Tips" columns which ran in the 
Montana Stockgrower magazine for 11 years. 
In the words of one colleague, "these arti- 
cles did more to get an awareness of range 
management ideas onto the ground" than 
any other program in Montana. These arti- 
cles were recently reproduced in book for- 

mat to commemorate the Centennial of the 
Montana Stockgrowers Association. Since 
1949, Bob has been the "individual most 
responsible for Montana ranchers imple- 
menting range improvement practices and 

grazing systems on private lands". Bob has 
maintained active involvement in the SRM, 
at both the Section and International levels. 

Fellow Award 
The Fellow Award is bestowed upon 

members of SRM in recognition of 
exceptional service to the Society and 
its programs. 

James A. Linebaugh has been an active 
member of the Society for Range Manage- 
ment for 34 years. A sustaining life member, 
Jim has held many offices in both the 
Pacific Northwest and Nevada Sections. 

Jim's enthusiastic involvement equates 
with success. His efforts as 1990 Reno 
Annual Meeting General Co-Chair resulted 
in the best attended Annual Meeting in the 
Society's history. 

Jim's first love is coordinated resource 
management. As District Conservationist 
for the Soil Conservation Service in the VYA 
and Surprise Valley Conservation Districts, 
Jim coordinated the efforts of more than 70 
federal, state and local agencies and organ- 
izations, in two states and four counties and 

involving more than nine million acres. His 
work culminated in congressional authori- 
zation of the North Cal-Neva Resource Con- 
servation and Development Project in 1968. 
In 1 981,the widely acclaimed Modoc-Washoe 

Experimental Stewardship Program evolved 
from Jim's earlier achievement. The Modoc- 
Washoe ESP is among the most effective 
examples of CRM in existence. 

As Chairof the Nevada CRM Task Group, 
Jim led the development and publication of 
a CRM handbook, guides and materials now 
widely used throughout the west. He has 
helped establish more than 15 CAM groups 
which have implemented more than 100 
coordinated plans on rangelands in Nev- 
ada, California and Utah. 

Jim has been an enthusiastic member of 
the SRM's Coordinated Resource Manage- 
ment Committee since its inception in 1985. 

Jim's activities as a Certified Range Man- 
agement Consultant, Youth Range Leader 
and western historical enthusiast are also 
extensive. 

A life member, John E. Mitchell has been 
active in the Society for Range Management 
for nearly 29 years. John has been active in 
SAM in the Pacific Northwest, Idaho and 
Colorado Sections, serving as President in 
two of the three. 

John is a work horse, serving as Newslet- 
ter Editor in both the Idaho and Colorado 
Sections. He also chaired SRM's Publica- 
tions Committee in 1984. He was a member 
of the Membership Committee from 1986 

through 1987 and was active on the Awards 
Committee from 1988-1990, where he co- 
authored the most recent revision of the 
Awards Handbook. 

John chaired the SAM Advisory Council 
for 1989. 

John has presented eight technical pap- 
ers at SAM Annual Meetings, has authored 
several articles in the Journal of Range 
Management and Ran gelands, and contin- 
ues to act as a reviewer of Journal of Range 
Management and Rangelands articles. 

John Mitchell is a regular participant at 
the Society's Annual Meetings. He missed 
the 1991 Meeting in Washington, D.C., hav- 
ing been suddenly called to duty as a Med- 
Evac Officer in Operation Desert Storm in 
the Persian Gulf. 

Don Nelson has been a practicing range 
professional for more than thirty years and 

John E. Mitchell 

James A. Linebaugh 

Robert L. "Bob" Ross 

Donald W. Nelson, Jr. 
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has been a member of SAM for more than 
twenty of those years. 

Don served as President of the National 
Capital Section during the two years lead- 
ingtotheimmenselysuccessfull99l Annual 
Meeting in Washington, D.C. At the same 
time, he chaired the Society's Membership 
Committee to exceptional achievement. 

In the fall of 1987, Don led the National 

Capital Section in pursuit of utilizing a tele- 
thon to contact delinquent members to 
encourage them to renew their member- 
ships. At the Corpus Christi Annual Meeting 
in 1988, Don presented a well-researched 
and informative phonathon proposal to the 
Society's Board of Directors and received 
approval to conduct the first phonathon to 
be held in February, 1988. 

Don then worked tirelessly to arrange for 
the phone bank, including close coordina- 
tion with SAM's headquarters to enable 
them to provide prompt response to the 
phone commitments received, including the 
innovative use of Visa and MasterCard pay- 
ments. 
n the first three-day phonathon, 27 

members made 518 contacts in only 110 
work hours. From those, 114 renewed their 
memberships, generating nearly $5,000.00 
in otherwise lost dues, plus adding to SAM's 
membership. 

Because of that success, it has been used 
for the past three years with outstanding 
results—including becoming a vehicle for 
improved communication with an otherwise 
unknown segment of our organization. 

Marilyn Samuel joined the Society for 
Range Management in 1974 and has attended 
every Annual Meeting since 1976. She has 

presented eleven technical papers and has 
co-authored five more. Marilyn chaired the 
Publicity Committee for the 1979 Annual 
Meeting in Casper, WY, which set an attend- 
ance record. While she was Chair of the 
Information and Education Committee, the 
I & E Committee Handbook was revised, 
which improved the identity and focus of 
the Committee. She has served two terms 
on the Ran gelands Editorial Board, and was 
elected to the Board of Directors in 1987 as 
its first woman member. 

Marilyn is also active in six other profes- 
sional societies through which she pursues 
her continuing effort as a champion of 

range management. 
Marilyn has been recognized as Wyom- 

ing's "Woman of the Range" and was the 
Wyoming Section's first recipient of the 
Trail Boss Award. 

Marilyn has been a tireless advocate for 
range management throughout her career, 
frequently wearing a lapel pin that reads, 
"I'm Marilyn—talk to me about range man- 

agement". She remains a work horse for the 
Society. 

Kent Taylor epitomizes the image of the 
ideal member of our Society. He has been 
an active member for more than 30 years, 
has served with distinction on five standing 
committees, and has chaired two of those. 

At the Section level, he has effectively 
held most of the positions of authority. 

Most recently, as a member and Chair of 
SRM's Membership Committee, Kent has 
not only led our Society in maintaining a 
high level of membership, but through out- 
standing personal initiative, he has also 
developed an outstanding membership in- 
centive. Kent inspired the colored member- 
ship pins, the purchase of which has added 

significantly to the SAM Endowment Fund, 
and to the image of the Society for Range 
Management. 

In his long professional life with the U.S. 
Forest Service, Kent has contributed to the 
art of range management by forging part- 
nerships with a wide variety of interests. He 
has utilized the coordinated resource man- 

agement process to accomplish numerous 
resource improvement programs, including 
the Oak Creek Range Validation Study, 
itself one of the model programs in the west. 

Those of you who know Kent have been 
aware of his exceptional talent. Four adjec- 
tives best describe Kent: tireless, persistent, 
pleasant, successful. 

Outstanding Achievement 
The Outstanding Achievement Award 

is presented to individuals foreminently 
noteworthy contributions in advancing 

the art and science of range manage- 
ment. 

Herb Fisser has been conducting research 
on the ecology of sagebrush and other 
semi-arid plant communities for over 30 

years. Data from exclosures show vegeta- 
tion changes and responses to grazing and 
shrub control treatment over a period of 
years. Herb organized and ran the Wyoming 
Shrub Ecology Workshop for a period of 
nine years. This field meeting of agency 
representatives and research and extension 
personnel is unique in that it brings research 
results, discussions on ecology and man- 

agement of shrub lands to the field level. 
Dr. Fisser has been the coach of the Uni- 

versity of Wyoming Plant Identification Team 
since 1960, with four years off for a sabbati- 
cal and leave for illness. The team has been 
extremely competitive and through this, he 
has influenced many people currently in- 
volved in the range management profes- 
sion. He has also taught and advised count- 
less undergraduate and graduate students 
during his tenure at Wyoming. 

Herb has also served SAM diligently at the 
Section and International levels during the 
past 33 years. He has held every office in the 
Wyoming Section and served on many com- 
mittees. He served on the Parent Society's 
Awards Committee during a time when the 
Handbook was revised. During his tenure 
on this committee, he also developed guide- 
lines for the newly established Chapline 
Awards. 

Herb Fisser's contributions to the art and 
science of range management are reflected 
in his research program; his commitment to 
teaching, advising, and coaching students; 
his ability to provide practical ecology and 

management implications to range profes- 
sionals; and, service to the SAM. 

Herbert G. Fisser 

J. Kent Taylor 

Marilyn J. Samuel 
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Throughout his professional career, Erling 
T. Jacobson has possessed a sincere per- 
sonal interest and understanding of Great 
Plains rangelands. His professional career 
with the SCS has focused on developing 
new varieties of warm-season grasses for 
use in rangeland seedings. 

Mr. Jacobson developed and implemented 
a large field collection of western wheat- 

grass and blue grama germplasm through- 
out western North and South Dakota. This 

program was designed to collect a broad 
genetic base of these two grasses and the 
effort has been used as a model for other 
vegetative collections. 

Erling is called upon by numerous local, 
state, and federal agencies to provide re- 
commendations on re-establishment and 
management of native grasslands. He has 
participated in many training courses on 
handling and storage of grass seed to main- 
tain quality. This technical support for Great 
Plains Plant Materials Centers has resulted 
insignificant improvement in this important 
program. He has maintained a very high 
level of exchange with plant scientists in the 
ARS, universities and foreign countries. 
Erling's expertise has recently spread to the 
international arena, with technical expertise 
being provided to the Soviet Union and 
Canadian provinces. Erling has also worked 
closely with grass drill manufacturers, striv- 
ing for improvements in design and opera- 
tion of grass drills. 

Erling T. Jacobson has been involved 
with revegetation in the Great Plains from 
the ground up. He has been involved with 
the collection of original germplasm which 
has been used to develop new plant varie- 
ties. He continues to provide technical ex- 
pertise on seeding varieties, equipment and 
seeding methods to reduce risk, all with the 
ultimate goal of improving or restoring range- 
lands. 

E. Durant McArthur has been active in 
identifying and producing plants for im- 
proving the quality and productivity of dis- 
turbed rangelands. Under Dr. McArthur's 
leadership, the Shrub Improvement and 

Revegetation Project at the Intermountain 
Research Station of the U.S. Forest Service 
has been responsible for numerous releases 
of wildiand plants for revegetation purposes. 
Much of his work has centered around the 
documentation and understanding of genetic 
diversity in western taxa. 

He is an authority on sagebrush. He and 
his colleagues have discovered that the pal- 
atability, protein levels, monoterpenes and 

growth rates vary with taxa, and are cur- 
rently involved with a hybridization and 
selection process with the Tridentae sub- 
genus. Dr. McArthur has also discovered 
that Atriplex canescens switches sex in 
response to environmental stress. He is cur- 
rently involved in designing a seed orchard 
that will maximize seed production from 
this important range plant. His aims are to 
improve the range resource and better under- 
stand its genetic history and evolutionary 
relationships. 

E. Durant McArthur has provided scien- 
tific leadership in our understanding of the 
genetics, taxonomy, ecology, and evolution 
of shrubland resources. 

Lucio E. Rodriguez first became a member 
of the Society for Range Management in 
1979 while a student at the Antonio Narro 
University. Since graduation, he has served 
as an assistant and professor at the Univer- 
sity, teaching range management and range 

inventory. Mr. Rodriguez is a dedicated 
teacher and this dedication has helped con- 
vey the concepts of range management to 
countless students at Antonio Narro. 

Lucio has been involved with SRM at both 
the Section and Parent Society levels. He 
was chair of the Second Short Course of the 
Mexico Section, held in Zacatecas in 1980. 
Lucio has been chairman of the Mexican 
Society for Range Management's Range 
Plant Contest, since its establishment. He 
has also served as a member of the Student 
Affairs Committee of the Parent Society. 

The major point of this recognition by the 
Society for Range Management involves 
Mr. Rodriguez' commitment and involve- 
ment with students involved in the Range 
Team contests at the Annual Meetings of 
the SRM. Lucio has served as Advisor of the 
Antonio Narro University Range Plant team 
for the past 11 years. Over this period of 
time, he has helped over 100 students learn 
plants, travel to International Meetings and 
compete in the Plant Identification Con- 
tests. Antonio Narro teams have been highly 
successful in these events, winning the 
Plant Identification Contest five out of the 
past six years. These accomplishments have 
been achieved under sometimes difficult 
economic and political conditions in his 
native country. 

Quentin D. Skinner has done pioneering 
research in the areas of restoration and 
management of riparian areas. This research 
program was started in 1974. long before 
the current concern and interest in riparian 
areas and watershed management. Dr. 
Skinner has authored or co-authored more 
than 50 scientific publications dealing with 
his research areas. 

Recently, he completed the development 
of an Environmental Simulation Laboratory. 
This unique research facility was estab- 
lished in 1988 and allows scientists to eval- 
uate technologies on a larger scale than 
"bench experiments" and avoid the expense 
and difficulties inherent with large-scale 
field trials. It has been used to study plant!- 
soil/groundwater interactions and ecology 
of riparian zones and the hydrology and 

Erling J. Jacobson E. Durant McArthur 

Quen tin 0. Skinner 

Lucio E. Rodriguez 
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stability of oil shale disposal sites. Dr. Skinner 
is also an accomplished teacher, receiving 
the Outstanding Teacher Award at the Uni- 
versity of Wyoming in 1991. 

Quentin D. Skinner's pioneering efforts in 
riparian and watershed research and innov- 
ative development of new research methods 
have contributed to our knowledge base of 
the range ecosystem. 

Delmar D. Vail has been an active member 
of SAM since 1951. Throughout his profes- 
sional career with the Bureau of Land Man- 
agement, he has had a strong influence on 

regulations and policies, often instilling 
common sense in extremely controversial 
issues. An avid supporter of participatory 
management, he has promoted and facili- 
tated cooperative management of range- 
lands. 

Under Del's leadership, the BLM in Idaho 
has initiated an innovative green stripping 
and shrub restoration program to improve 
wildlife habitat and livestock forage in areas 

susceptible to wildfires. He has supported 
BLM employees in their endeavors with new 

riparian management programs that have 
resulted in the improvement of riparian 
areas. Many of these management programs 
have been undertaken within the confines 
of existing resources and without large- 
scale reductions of livestock use. Del has 
encouraged BLM employees' involvement 
in SRM and other professional organiza- 
tions, as well as supported them in the inev- 
itable conflicts that arise over resource use. 

Integrity, sincerity, dedication, and com- 
passion for others have been hallmarks of 
Delmar Vail's involvement in rangeland 
management. 

Outstanding Young Range 
Professional Award 

The Outstanding Young Range Pro- 
fessional Award was inaugurated by 
SRM in 1988 to recognize the promise 
and potential of our younger members. 
One of the major criteriaforthis impor- 
tant award is the age of nominees must 
have been less than 35 years old in 
January 1, 1992. 

An outstanding professional range man- 

ager, Joe D. Franklin has been extremely 
effective in his career. Many of his activities 
and programs illustrate the promise and 

potential which lie ahead in Joe's endeavors 
in range management. In his position as 
Area Resource Conservationist with the 
SCS in Uvalde, Texas, Mr. Franklin has 
developed an aggressive, innovative program 
of education, service and professionalism. 
Joe continually stresses the importance of 
sound range management to cooperating 
landowners, school teachers, students and 
others. 

He has aggressively become involved in 
range hydrology and water quality issues. 
He has been involved from the inception in 
the Seco Creek Water Quality Project—the 
only project funded through the Water 
Quality Initiative that deals with rangeland 
and rangeland issues. Joe has developed 
and used a rainfall simulatorto demonstrate 
infiltration rates and sediment yields from 
various range sites under a variety of condi- 
tions. He has effectively used this tool with 
landowners, schools, new agency employees 
and others. Mr. Franklin was also instru- 
mental in developing a video program on 
brush management as a possible solution to 
water quality problems. This program has 
been used over a wide area to inform the 
public of the importance of all phases of 
range management and the effects on water 
quality and quantity. 

Joe realizes the importance of youth, hav- 

ing served as Director of Youth Range 
Workshops and received recognition as an 

outstanding 4-H Leader. 

Intimately involved in the SRM, Joe 0. 
Franklin epitomizes the many outstanding 

young professionals involved in range man- 

agement. 

Special Achievement Award 
Presented to Peter V. Jackson by the 

Society for Range Management, Spok- 
ane,Washington, February9-14, 1992. 

This Special Achievement Award is pres- 
ented for Pete's exceptional service over the 
past nine years as Executive Vice President 
of the Society for Range Mangement. In this 
position and throughout his personal life, 
Pete has always provided outstanding ser- 
vice and vision to the art and science of 
range management. His underlying approach 
has been to do whatever it took to promote 
the Society and its mission. His usual quiet 
determination and "bulldog" approach have 
been of great benefit to SRM. Membership 
has increased to over 5,000 members. 
Numerous committees have been instituted 
to address critical resource management 
issues as they have arisen. Remember that 
all of this has taken place within the con- 
stantly changing structure of the Board of 
Directors. This is a major accomplishment! 

With his background as a range and ranch 

manager, Pete is always searching for prac- 
tical applications of range management and 

"people" skills. He is a realist who recog- 
nizes that the application of many policies 
and techniques are seated in the fact that 
you must convince people of the merits of 
the approach and work with them to insti- 
tute change. 

Now heading into another retirement, we 
wonder what Pete will find to occupy his 
time. An avid reader of history and humor, 
this will probably take some of his spare 
moments. Hopefully, the countless bus 
drivers and flight attendants that know Pete 
on a first-name basis will not suffer too 
much from a lack of the weekly range man- 

agement dissertations. 

Delmar D. Vail 

Joe D. Franklin 

Peter V. Jackson 
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Current Literature 
This section has the objective of alerting SRM members 

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

American Bison Socloecology; by Dale F. Lott; 1991; Applied Anim. 
Beh. Sci. 29(1-4):135-145. (Coil. Agric. & Environ. Sd., WildI. & 
Fisheries Biol., Univ. Calif., Davis, Calif. 95616) A review and 
perspectives on the social behavior, social systems, and ecologi- 
cal circumstances of American bison: competitors, predators, 
spacing behavior, calving and breeding seasons, home ranges, 
and intra-species associations. 

Aspect and Species Influences on Nitrogen and Phosphorous Avail- 
abIlity in Arizona Chaparral; by JO. Klemmedson and B.J. Wien- 
hold; 1991; Soil Sci. Soc. Amer. J. 55(6):1735-1740. (School of 
Renewable Natural Resources, Univ. Ariz., Tucson, Ariz. 85721) 
Pot culture techniques were used in this Study to measure avail- 

ability of N and P in Arizona chaparral soils. 

Chemical Control for Woody Plants, Stumps, and Trees; by Scott W. 
Howard and Robert Parker; 1991 (Rev.); Wash. Agric. Ext. Bul. 
1551:10 p. (Bulletin Office, Coop. Ext., Cooper PubI. Bldg., Wash. 
State Univ., Pullman, Wash. 99164-5912; $1.00) Provides practical 
instructions for individual woody plant treatment using alternative 
application methods. 

Controls of Nitrogen Limitation in Tallgrass Prairie; by TA. Seas- 
tedt, J.M. Briggs, and D.J. Gibson; 1991; Oecologia 87(1):72—79. 
(Div. Biol., Kans. State Univ., Manhattan, Kan. 66506) Concluded 
that reduced plant growth on unburned prairie is due to shading 
and lower soil temperatures, while foliage production on fre- 
quently burned areas is constrained by N availability; infrequent 
burning resulted in a maximum production response in the year of 
burning. 

Deer Habitat in the Ozark Forests of Arkansas; by Mitchell J. Rogers, 
Lowell K. Halls, and James G. Dickson; 1990; USDA, For. Serv. 
Res. Paper S0-259; 17 p. (Southern For. Expt. Sta., T-10210 Fed- 
eral Bldg. 701 Loyola Ave., New Orleans, La. 70113) Determined 
deer carrying capacity and dietary quality and evaluated the 
impact of winter food plots on deer survival and productivity. 

Defoliation intensity on Tallgrass Prairie; by R.L. Mitchell, R.L. 
Gillen, K. Tate, and R.L. Stevens; 1991; Forage & Grassland Conf. 
1991:37-40. (Noble Found., Ardmore, OkIa. 73402) Concluded 
from their grazing intensity studies on tall grass prairie that (1) 
grazing intensity had no influence on rate of regrowth, (2) total 
residual herbage decreased as grazing intensity increased, and 
(3) the tallgrass prairie ecosystem is resistant to herbivory. 

Degradation of Switchgrass Anatomical Tissue by Rumen Microor- 
ganisms; by E.K. Tidwell, K.D. Johnson, J.A. Patterson, J.H. Cher- 
ney, and C.E. Bracker; 1990; Crop Sc 30(6):1321-1328. (Plant 
Sci. Dept., S. Dak. State Univ., Brookings, S. Dak. 57007) Mea- 
sured and compared the degradation of leaf blade, leaf sheath, 
and stem tissue by rumen microorganisms; concluded anatomical 
structure resulted in the digestibility of leaf sheaths being inter- 
mediate between that of leaf blades and stem tissues. 

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

Describing and Quantifying Growth Stages of Perennial Forage 
Grasses; by K.J. Moore, L.E. Moser, K.P. Vogel, S.S. Wailer, et. al.; 
1991; Agron. J. 83(6):1 073-1077. (USDA-ARS, Dept. Agron., Univ. 
Neb., Lincoln, Neb. 68583) Developed and presented a compre- 
hensive system for identifying and quantifying the stages of 
growth and development of perennial forage grasses. 

Deveioping Animal Performance and Resource Requirement Esti- 
mates for Alternative Cattle Breeding Systems; by Randall D. 

Little, David S. Buchanan, Odell L. Walker, and Keith S. Lusby; 
1991; OkIa. Agric. Expt. Sta. Res. Rep. P-922; 45 p. (Central Mailing 
Service, Okla. State Univ., Stillwater OkIa. 74078) Provides a brief 
overview of crossbreeding and information and research proce- 
dures to support economic analysis of alternative beef breeding 
and production systems. 

The Effect of Fire on Soil Properties; by Leonard F. DeBano; 1991; 
USDA, For. Serv. Gen. Tech. Rep. INT-280, p.151-156. (lntermtn. 
Res. Sta., 324 25th St., Ogden, Utah 84401) Reviewed the interrela- 
tionships of organic matter, plant nutrients, and fire effects on 
western-montane forest soils and discussed the more important 
fire-related changes occurring in soils that affect postfire man- 
agement. 

Estimating the Cost of Replacing Forage Losses on Annual Range- 
land; by Neil K. Mcoougald, William E. Frost, and W. James Claw- 
son; 1991: Univ. Calif., Div. Agric. & Nat. Resources Pub. 21494; 20 
p. (Publications, Univ. Calif., Agric. & Natural Resources, 6701 
San Pablo Ave., Oakland, Calif. 94608-1 239; $2.50) Appraises the 
impact of factors such as wildfires, cultivation, road construction, 
and excavation on annual rangeland sites, its likely subsequent 
productivity, and the cost of replacing the lost forage. 

Fescue Grasses of Canada; by S.G. Aiken and S.J. Darbyshire; 1990 
(Rev.); Agric. Can. Pub. 1844; 113 p. (Communications Branch- 
Publishing, Agric. Can., Ottawa, Can. Ki A 0C7; $22.95, soft cover) 
Describes 24 species in Canada, of which six species are intro- 
duced and naturalized; discusses taxonomy and synonomy, mor- 
phology, ecology, and distribution of each; includes a key to 
species. 

Fire and the Environment: Ecological and Cultural Perspectives; by 
Stephen C. Nodvin and Thomas A. Waldrop (Eds.); 1991; USDA, 
For. Serv. Gen. Tech. Rep. SE-69; 429 p. (Southeastern For. Expt. 
Sta., P.O. Box 2680, Asheville, N. Car. 28802) Includes 58 papers 
presented at an international symposium held March 20—24, 1990, 
at Knoxville, Tenn.; papers include coverage of fire ecology, fire 
management, cultural implications, and fire history in relation to 
both forestlands and rangelands. 

implications of Daily Quality Changes in Rotationaily Grazed Pas- 
ture for Beef Cattle; by R.E. Morrow, V.G. Schulze-Tate, JR. Ger- 
rish, and C.R. Roberts; 1991; Forage & Grassland Conf. 1991:145- 
149. (Dept. Anim. Sci., Univ., Mo., Columbia, Mo. 65211) Deter- 
mined daily fluctuations in available forage, botanical composi- 
tion, and forage quality of intensively managed, rotationally 
grazed improved pasture; diet quality in the orchard-alfalfa pas- 
tures remained consistently high during the first three days but 
dropped during the remaining time in the 5-to-7 day grazing 
periods. 

An industry Profile of Washington Cattlemen: Production and Man- 
agement Practices; by Joseph G. Schimmel and Richard J. John- 
son; 1991; Wash. Agric. Ext. Bul. 1589; 12 p. (Bulletin Office, Coop. 
Ext., Cooper Pub. Bldg., Wash. State Univ., Pullman, Wash. 99164- 
5912; $50) Presents the results of a survey of the production levels 
and management practices of Washington Cattlemen. 
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is the Range Condition Concept Compatible with Ecosystem Dyna- 
mics?; by Tony Svejcar and Joel R. Brown (Eds.); 1992; Society for 
Range Management, Denver, Cob.; 23 p. (Address: USDA-ARS, 
Hwy. 205, Burns, Ore. 97720) Presents synopses of papers pre- 
sented at a symposium held at SAM 1992 Annual Meetings in 

Spokane, Wash. 

Management In the Sagebrush Steppe; by Richard F. Miller (Ed.); 
1991; Wash. Agric. Expt. Sta. Spec. Rep. 880; 48 p. (Bulletin Room, 

Agric. Expt. Sta., Ore. State Univ., Corvallis, Ore. 97331) Com- 
prised of papers given at the 1991 Range Field Day, Eastern Ore. 

Agric. Res. Center: sagebrush ecology, climate, winter and fall 
grazing, grazing selectivity and animal diets, and grazing man- 

agement to control introduced weeds. 

Meadow Bromegrass and Crested Wheatgrass Forage Yield Response 
to Herbicides Applied during Establishment; by N. Malik; 1991; J. 
Prod. Agric. 4(4):508—515. (Pesticides Directorate, Agric. Can., 
Ottawa, Can. Ki A 0C6) Presents the results of a study completed 
at Melfort, Sask., using 14 herbicide treatments to enhance estab- 
lishment of these two forage grasses. 

Migratory Behavior and Management of Elk (Cervus elaphus); by 
Mark S. Boyce; 1991; Applied Anim. Beh. Sci. 29(1—4):239-250. 
(NatI. Park Serv. Res. Center, Univ. Wyo., Laramie, Wyo. 82071- 

3166) Discusses factors influencing seasonal migration of the 
Jackson elk herd and their implications in herd management. 

Mineral Nutrition of Grazing Cattle In Oklahoma; by Keith S. Lusby 
and Glenn E. Selk; 1991 (Rev.); OkIa. Agric. Ext. Cir. E-861; 27 p. 

(Central Mailing Services, OkIa. State Univ., Stiliwater, OkIa. 

74078) Focuses attention on those minerals most likely to pose 
problems in the diets of grazing cattle in Oklahoma—and by impli- 
cation in adjoining states—and on practical remedies to these 
mineral problems. 

Readers Write 

Gary Frasier 
Technical Editor 

Monitoring California's Annual Rangeland Vegetation; by W. James 
Clawson (Ed.); 1990; Univ. Calif., Div. Agric. & Nat. Resources 
Leaflet 21486; 25 p. (Publications, Univ. Calif., Agric. and Natural 
Resources, 6701 San Pablo Ave., Oakland, Calif. 94608-1239; 
$3.00) Recommends procedures for collecting and recording 
information needed for short-term and long-term monitoring of 
annual rangeland vegetation for use in management plans. 

Nitrogen and Phosphorus Effects on Secondary Succession Dyna- 
mics on a Semi-arid Sagebrush Site; by Terry McLendon and 
Edward F. Redente; 1991; Ecology 72(6)2016-2024. (Dept. Range 
Sci., Cob. State Univ., Fort Collins, Cob. 80521) Concluded that 
an ample supply of soil N was a key factor in the ability of annuals 
to achieve and maintain dominance on recently disturbed sites, 
even in semi-arid ecosystems. 

Rangeland Techology Equipment Council: 1991 Annual Report; by 
Rangeland Tech. Equip. Council; 1991; USDA, For. Serv., Mis- 
soula Mon.; 30 p. (USDA, For. Serv. Tech. & Dev. Cen., Bldg. 1, 
Fort Missoula, Mon. 59801) Comprises a selection of equipment 
and techniques reported at the 1991 RTEC annual meeting at 

Washington, D.C. 

Regeneration of Aspen by Suckering on Burned Sites In Western 

Wyoming; by Dale L. Bartos, Walter F. Mueggler, and Robert B. 

Campbell, Jr.; 1991; USDA, For. Serv. Res. Paper INT-448; 10 p. 
(Intermountain Res. Sta., 324 25th St., Ogden, Utah 84401) Sucker 
production on burned areas in western Wyoming was compared 
with similar production on two clearcut areas; sites burned in the 
spring produced more than twice as many suckers as those 
burned in the fall. 

Reseeding Old Alfalfa Stands; by J.A. Jennings and C.J. Nelson; 
1991; Forage & Grassland Conf. 1991:162-165. (Dept. Agron.; 
University Extension, West Plains, Mo. 65775) An initial report on a 
study of autotoxicity in alfalfa and methods of reseeding for keep- 
ing dryland alfalfa in continuous production. 

Jan. 20, 1992 

I just finished reading the December1991 issue of Ran- 

gelands (Vol. 13, No. 6) and wanted you to know the 

"poem" on page 294 "Run, Antelope! Run!" was tasteless 
and I am disappointed that you printed it. 

It portrays a person violating not only written regula- 
tions concerning hunting but the unwritten rules of ethi- 
cal conduct as well. 

Sincerely, 
Brian J. Dirks 
RR1, Box 38 
Menoken, ND 58558 

Editor's Note: 
We must al/remember that just because an act is illegal does not 

mean that it does not happen. Hopefully by being aware that i/legal 
practices do occur on ran ge/ands we can reduce the incidents as 

depicted in the poem from happening. 
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Ray Housley 
Washington Representative 

Capital Corral. 

To be a cowboy poet, 
you don't have to be 
either one. 

Stan Tixier 

Jim Moseley became the sixth top Agriculture appoin- 
tee to resign or announce plans to leave since Edward R. 

Madigan took over as Secretary. Moseley was appointed 
Assistant Secretary for Natural Resources and Environ- 
ment early in the Bush Administration after serving as 
agricultural advisor to the Administrator of the Environ- 
mental Protection Agency. He was responsible for over- 
seeing activities of the Soil Conservation Service and the 
Forest Service. 

in announcing his departure, the Indiana hog farmer 
said he felt he had "made progress' in solving environ- 
mental problems. But he shared the problem of other 
sub-cabinet officials when it came to supporting his 

agencies; many have found the Madigan management 
style difficult to work with comfortably. Moseley main- 
tained an unusually low profile during his USDA tenure, 
and his speeches were often about family values and 
personal ethics. He flew home to the farm in Indiana 
virtually every weekend. His departure was scheduled for 
April 15. 

Strong criticism of General Accounting Office reports 
on range management was laid on the line in a "Report to 
Congress" prepared in January. Subtitled "A Technical 
Review of the U.S. General Accounting Office Rangeland 
Management and Public Rangelands Reports 1988-1990, 
the report was written by John McLain's Resource Con- 
cepts, Inc., consulting firm in Carson City, NV. Seventeen 
other well-known range experts signed on to the report, 
and a group of western legislators held a press confer- 
ence when it was received in Washington the last week in 
February. 

Conclusions and recommendations of the Resource 
Concepts report hit hard at the lack of professional quali- 
fications of GAO auditors, and take exception to subjec- 
tive conclusions by "technically unqualified researchers". 
Disclosure of sources and references with distinction 
between factual data and hearsay opinions is urged. The 
authors take issue with GAO failure to report the full 
range of opinion in discussing "controversial range man- 
agement issues." 

Resources for the Future has published America's 
Renewable Resources: Historical Trends and Current 
Challenges, edited by Kenneth D. Frederick and Roger A. 
Sedjo. B. Dellworth Gardner prepared the chapter on 
rangeland resources. USDA provided support for the pro- 
ject. The authors conclude that renewable resources in 
general have shown significant improvement in recent 
years due both to better management and the inherent 
recuperative powers of the resources themselves. Hard- 

cover is $34.95, paperback $19.95 from RFF, 1616 P Street 
NW, Washington, DC 20036. 

Forest Service awardswere handed out during a family 
meeting at the SAM annual meeting in Spokane. The 
annual Out-Service Award for Outstanding Achievement 
in Range Management went to the Hillman Family Ranch 
in Idaho. Phil Smith, Forest Supervisor of the Cibola 
National Forest, New Mexico, won the In-Service Award. 

The Wild Horse and Burro Advisory Board steered 
around the issues of stocking levels and destruction of 
excess animals in its recent report to the Secretaries of 
Interior and Agriculture. That report gave a "thumbs 
down" to the prison training program and to sanctuaries 
as "not integral to a quality management program...". Use 
the agencies' planning processes to deal with manage- 
ment levels for wild horse and burro herds along with 
other forage consumers—that was the Board's advice. 

The Ecological Society of America has established a 

Project Office in Washington for ESA's newly developed 
Sustainable Biosphere Initiative. Dr. James Gosz, on 
leave from the University of New Mexico, is Executive 
Director. A forester by education, Gosz served as Pro- 
gram Director for Ecosystem Studies at the National 
Science Foundation from 1984 to 1986. 

Wolves at the Door? The final FY92 Budget provided 
$154,000 to continue implementing the Mexican recovery 
plan, about a third of what the Fish and Wildlife Service 
said was needed. The Service got nearly half a million 
bucks to fund preparation of an EIS on wolf restoration in 
the Yellowstone region. 

Congressman Mike Synar (D-OK), complaining that 
"the formula doesn't work", has set out on three tracks to 
increase grazing fees, according to Public Lands News. 
First, he's waiting for action in the Senate on House- 
passed HR 1096 to up fees to $2.63 from the 1992 level of 
$1.92. Second, he's pursuing an increase via the FY 1993 
Appropriations Bills, and third, he'll seek an increase in 
the reconciliation bill if the opportunity is presented. Pub- 
lic Lands News quotes Synar: "The forage index went up. 
The cost of private land leases went up. All indices went 
up except the prices the rancher paid, but they are based 
mostly on non-farm costs." Joe Etchart, President of the 
Public Lands Council, counters, "When production costs 
increase and livestock prices decrease, as happened last 
year, the federal grazing fee will decrease accordingly, 
showing that the formula used to establish the fee is 
working." 

The Federal District Court in Nevada ruled against the 
plaintiff Nevada Land Action Association in its suit chal- 
lenging the Forest Service's Forest Planning and imple- 
mentation process on the Humboldt and Toiyabe National 
Forests. The Association alleged the FS failed to follow 
proper procedures on several counts. It claimed there 
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should have been public involvement before adopting the 
FORPLAN analytical program, challenged the minimum 
management requirements, and did not follow Sec. 8 of 
FLPMA. Plaintiffs said there was an inadequate record of 
the planning process, that the FS failed to follow the 

Administrative Procedures Act with respect to public 
comment, emphasized wildlife and recreation to the det- 
riment of commodity uses, and besides that had inade- 
quate data on range condition. The judge ruled in favor of 
the defendant on each count. 

Graduate Student Paper Competition 
1993 Annual Meeting 

Society for Range Management 
Albuquerque, NM 

• Submit the entry form in the April 1992 issue of Rangelands 
by June 30, according to listed instructions. 

• Be sure to list the title of the paper and the subject session 
in which you would like to compete. 

• Indicate level of competition — Master's or PhD. Former 
winners are not eligible to compete in the same category 
again; however, winners at the Master's level are eligible to 
compete at the PhD level. 

SRM Accredited Universities 

Colorado State University University of Arizona 
New Mexico State University University of Idaho 
Oregon State University University of Wyoming 
Texas A&M University Utah State University 
Texas Tech University Washington State University 

To compete: 
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Requiescant in Pace 
Professor Harold H. Blswell passed away on January 7, 

1992, at the age of 86. He was born at Fayette, Missouri, 
studied zoology there, and received the PhD in grassland 
ecology under the guidance of Dr. J.E. Weaver at the 
University of Nebraska. Dr. Biswell is survived by his wife 
Ruth, son Harold Jr., two brothers, and a sister. Contribu- 
tions may be made to the American Heart Association. 

He did range research beginning in 1934 at the San 
Joaquin Experimental Range in California and later in the 
Southeastern Forest and Range Experiment Station. 
Harold was appointed in 1947 to the faculty of the School 
of Forestry, University of California, Berkeley. Retirement 
came in 1973, but his teaching continued for many years 
as a Lecturer in University Extension and consultant to 
the California Department of Parks and Recreation, Uni- 
versity of British Columbia, Weyerhaeuser Timber Co., 
National Park Service, and many others. 

Harold's research and 170 publications include many 
aspects of rangeland and forest ecology. Most important, 
he became the pre-eminent researcher and proponent in 
the subject of fire ecology and the art of prescribed burn- 
ing. His early advocacy for using fire as a land manage- 
ment tool aroused considerable controversey, but he per- 
severed. Mostly resulting from his efforts and to his credit, 
prescribed burning has become accepted policy by fed- 
eral and state agencies, and by private landowners. He 
predicted the recent Berkeley fire several years before it 
happened. He summarized the science and art of pres- 
cribed burning in 1989 under the book title Prescribed 
Burning in California Wildiands Vegetation Management. 

In November 1947, Harold accepted the Chair of the 
Journal Committee in the forming Society for Range 
Management. At the first Annual Meeting, the Committee 
was re-formed and he became the first editor of JRM. He 
was a Charter member of SRM and he joined as a Life 
Member in 1949. SRM has awarded him the Fellow and 
Outstanding Achievement Awards. 

He received a Fulbright Award and Guggenheim Fel- 
lowship for study in Greece and his resulting book is now 
in third edition. Other awards include The Golden Fleece 
from the California Woolgrowers, special recognition by 
the California State Park Rangers Association, the Ariz- 
ona Water Resources Agency, and the Berkeley Citation 
(the University of California's highest award to faculty). 

Harold was adept in the classroom, whether university, 
the forest, or brush field. His outstanding accomplish- 
ments will carry-on for better natural resource manage- 
ment. 

Elbert H. ReId, 79, Charter Member, former editor of the 
Journal of Range Management, and recipient of an 1985 
Outstanding Achievement award and the 1989 Renner 
Award of the Society for Range Management, died Feb- 
ruary 18, 1992, at his home in Fort Collins, Colorado. He is 

survived by his wife Bernice, two sons and one daughter, 
two brothers and two sisters, and 13 grandchildren. 

Elbert H. Reid was born August 29, 1912, in Visalia, 
California. He graduated from the University of Washing- 
ton Forestry School in 1934 and became an instructor at 
the Forestry School at Berkeley, California, in the fall. 

In 1935 he entered the U.S. Forest Service as a range 
examiner and served in the National Forests of Washing- 
ton. From 1937 to 1948 he was a Range Ecologist and 
Research Center Leader for the Pacific Northwest Forest 
and Range Experiment Station. He served as Assistant 
Chief of the Division of Range Research in the Washing- 
ton, D.C., offices of the Forest Service from 1948 to 1953. 

Bert became Chief of the Division of Range Manage- 
ment and Wildlife Habitat Research at the Rocky Moun- 
tain Forest and Range Experiment Station in Fort Collins 
in 1953, where he served until retirement in 1969. 

Bert Reid helped to organize the Society for Range 
Management, attended the Moscow, Idaho inter-agency 
meetings which precipitated its founding, and became a 
Charter Member. 

Not content with service to the Society as a member of 
the Editoral Board during his long and distinguished 
career with the Federal government, upon retirement, he 
assumed the difficult and time-consuming position of 
Editor of the Journal of Range Management. At the same 
time he volunteered to be co-chairman of the Publica- 
tions Committee. Bert served as editor of the rapidly 
growing journal for eight years, doing the job out of his 
own home. 

Bert served on the Society's joint committee which 
produced the classic book, Range Research, in 1961. Two 
decades later, as Chairman of the Publications Commit- 
tee, he helped to engineer its revision and re-publication. 

The trademark of Bert Reid has always been dedica- 
tion, professional, and responsibility." His service in help- 
ing assemble two significant Society treatises published 
in 1987 characterize these traits. They were A History of 
the Society for Range Management, 1948-1985 and Index 
to Volumes 1-35, 1948-1982, Journal of Range Manage- 
ment, both of which were arduous multi-year efforts. 

During his professional career Bert conducted many 
studies on forest and range lands and authored a score or 
more independent or joint publications on rangeland sur- 
veys, condition, utilization, rodents, wildlife, and improve- 
ments. 

A few days before his death, Bert received a copy of his 
last publication, a newly released bulletin depicting via 
repeat photos about every 10 years but over a 50-year 
time span, the changes in subalpine grasslands on the 
Wallowa National Forest he had worked on back in the 
1930s. In typical editor fashion he sharply criticized the 
choice of colors for the cover, but it was obvious that he 
was justly proud of having completed his final project. 

Bert's family requests that any memorials be sent to the 
Society for Range Management Endowment Fund. 
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