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Executive Vice-President's Report 
An audit of the Society's bal- 

ance sheet as of December 31, 
1991, was completed last year. 
The first financial audit of the 
Society's records for 1992 was 
completed this past summer. The 
1992 audit delved deeply into 
1992 accounts, especially the pro- 
cess, examining accounting prin- 
ciples. My personal expectations 
out of this audit (which was very 

demanding of Rene and Kirsten's time) is to, hopefully, 
simplify the process, but at the very least to fully automate 
the process. The present system, adopted in 1985, requires 
an excessive amount of hand work. But, make no mistake 
about it, this Society has an extremely complex budget 
which reflects the complex nature of its business operation. 

The Society Is financially sound, as I reported to you in 
December 1992 Rangelands. The financial soundness is 
the result of past actions and programs. Past actions do 
not guarantee future success and we must remain vig- 
ilant. For example, last year (1992), the Society ran a 
deficit due to accounting changes (paper expenses) and 
extraordinary expenses connected with repair and main- 
tenance of the old and new office buildings. Mid-point 
projections for this year also reflect a deficit; due, again, 
to accounting changes recommended by the auditor, an 

accounting error from 1991, and unanticipated obliga- 
tions related to Rene's departure (payment for Rene's 
leave time and additional salary to achieve an overlap with 
her replacement). None of this is cause for alarm, but it is 
cause for concern, perhaps a sign of future trends. 

The Board of Directors made major changes in the 
annual budget process in 1993, on advice from commit- 
tees. The Board is legally responsible for the expenditure 
of funds. A Budget Committee was established specif i- 
cally to plan and oversee annual budgets and expendi- 
tures. The Budget Committee is comprised of the First 
Vice-President (Chair), Executive Vice-President, Second 
Vice-President, Chair of the Finance Committee, and 
Chair of the Advisory Council as ex-officio. The Budget 
Committee is charged with developing the annual budget 
in October of the proceeding year and presenting that 
budget to the Board and Finance Committee at least one 
week prior to the Annual Meeting. October 1993 will be 
the first test of that committee and that process. 

Long-range financial projections are also cause for 
concern. The Finance Committee, while it examines the 
annual budget, is primarily interested in long-range pro- 
jections. Last year, they charged the Executive Vice- 
President with developing the five-year projections. These 
were prepared for the Finance Committee at the Summer 
Meeting (unfortunately, the Committee was unable to 

meet). What the five-year projections reflect, in my opin- 
ion, is the slow, chronic growth in fixed costs and static or 
slower growth in income. I will share these projections 
with you after the Finance Committee has had an oppor- 
tunity to examine and comment on the assumptions we 
used. But if these assumptions are essentially correct, 
then future changes in the way we do business are clearly 
required. 

At the 1993 Annual Meeting, I shared with you figures 
demonstrating total income and costs by programs. Total 
values contain a lot of "background noise". For example, 
page charges for the Journal of Range Management and 
Ran gelands are recorded as income, but they are, in fact, 
a "pass-through" cost that goes to help defray publica- 
tions costs; Section dues are the same. A display of the 
netvalues is more revealing. This provides an informative 
way of evaluating individual programs and is useful for 
making rational, managerial decisions. 

Me m bers hip 
1 70.6 

FIg. 1. 

SRM Net Income 
$226,100 

Annual Meeting 
37.2 

Publications 
18.3 

All of the Society's net income ($226,100) in 1992 came 
from three programs: membership dues (75.5%) Annual 
Meeting (16.4%), and publications (8.1%). The Annual 
Meeting produces a profit because of the donated time 
and labor of the host Section; but, at l6% of net income, 
you can see how important it has become to SAM. One 
important observation about publications is that $15,000 
(82%) is due to a single publication—the Trail Boss Cow- 
boy Cookbook. 

All of the Society's net expenses in 1992 ($257,000) 
were assigned to four programs: Administrative and 
General (A & G) (63.6%), Rangelands (23%), JRM (6.8%), 
and all other (6.6%). The A & G covers all expenses that 
cannot be directly attributed to specific programs. How- 

(continued on page 202) 
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Viewpoint: Lessons from the Past for Managing Tomorrow's 
Range Ecosystems 

Robin J. Tausch, J. Wayne Burkhardt, Cheryl L. Nowak, and Peter E. Wigand 

Editor's Note: 
This paper is a condensed version of the paper 'Viewpoint: Plant 

Community Thresholds, Multiple Steady States, and Multiple Suc- 
cessional Pathways; Legacy of the Quaternary" published in the 
September 1993 issue of the Journal of Range Management. 

Range ecosystems have seen dramatic changes over 
the last century and a half (Young et al. 1978, West 1983). 
Many studies have shown that the changes in the affected 
communities have not followed traditional concepts of 
plant succession (Johnson and Mayeux 1992). These tra- 
ditional concepts were based on assumptions of envi- 
ronmental stability and eventual equilibrium conditions. 
What managers have been observing has been much 
more complex and without much evidence of environ- 
mental stability or long-term equilibrium (Westoby et al. 
1989, Kaufmann 1993). Evidence from the past provided 
by paleoecological research is indicating that such com- 
plex and dynamic situations are more the norm than the 
exception. 

Lessons from the Past 
Paleoecological research provides information on both 

past variations in climate and the associated changes in 
plant communities. Records of temperature (Eddy and 
Bradley 1991, Webb 1991, Winograd et al. 1992, Taylor et 
al. 1993) and lake level fluctuations over the last 2 million 
years (Smiley et al. 1991) indicate that climatic variations 
in the past were highly complex (Tausch et al. 1993). Over 
the last 850,000 years, for example, there have been 
approximately 10 major glacial-interglacial cycles (Fig. 
1). During this period temperatures have fluctuated by as 
much as 8° C. Average temperatures that are equivalent 
to those of today totaled only 10 to 15 percent of the 
period. On a geologic time scale this represents periods 
of drought in an otherwise glacial climate. The effects of 
these temperature variations on climate is evident, such 
as in the changes in pluvial Lake Lahontan in western 
Nevada (Fig. 2), which has had several fluctuations in lake 
level in only the last 35,000 years (Thompson et al. 1986, 
Benson 1991). 

First and third authors are project leader and paleobiologist, 
lntermountain Research Station, USDA Forest Service, 920 Valley 
Road, Reno, Nev. 89512. Second author is associate professor, 
Department of Environmental and Resource Sciences, University of 
Nevada, Reno, Reno 89512, and the last author is associate research 
professor, Desert Research institute, University of Nevada System, 
Reno 89506. 

10 20 30 
Years B.P. (xl000) 

Fig. 2. Reconstructed pluvial Lake Lahontan levels for the past 
35,000 years. Redrawn from Thompson et a!. (1986) and Benson 
(1991). 

Vegetation data for the last 45,000 years collected from 
woodrat middens (Betancourt et al. 1990) and for the last 
200,000+ years from the analysis of pollen from lakes, 
bogs, and ocean sediments (Schoonmaker and Foster 
1989, 1991) shows that vegetation responses to climate 
variations have been equally complex. At each point in 
space and time the combination of species and environ- 
ment has been in some way unique (Tausch et al. 1993). 
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Fig. 1. Reconstruction of the history of surface temperature devia- 
tions for the last 850,000 years. Mean annual temperature devia- 
tions are for the mean value of the present century of about 15° C. 
Figure adapted from Eddy and Bradley, Earth quest, Spring 1991, 
Vol. 15, No. I, Office for Interdisciplinary Earth Studies. 
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Throughout the period in Figure 1, with the exception of 
about the last 10,000 years, southwestern plant communi- 
ties supported many different species of large grazing or 
browsing animals (Grayson 1991). 

Today's plant communities are the result of their con- 
stituent species surviving over 2 million years of continual 
climate and other environmental variation (Schoonmaker 
and Foster 1991). These environmental variations have 
had a major influence in the on-going evolution of plants 
in response to their environment (Conkle 1992). Each 
plant species has responded individually to the climatic 
changes (Nowak 1991, Tausch et al. 1993). Many species 
have migrated hundreds of miles in the last 12,000 years, 
but the rates and directions have differed among species. 
The species present in a particular plant community 
today often arrived at different times, came from different 
locations, and had to cope with different adversities dur- 
ing migration (Davis 1986, Huntley 1991). The result has 
been continual changes in community composition and 
many modern communities that have no analog in the 
past (Webb 1987, Anderson et al. 1989). Many Southw- 
estern communities have dramatically changed in just the 
last century and a half. Some of these communities may 
have been relics from a previous climate that were sensi- 
tive to recent environmental changes and to the impacts 
of western settlement (Neilson 1986, 1987: Tausch et al. 
1993). 

The legacy of this past climate change is that plant 
communities are far less stable than they appear to be 
from our generally short-term historic perspective (Davis 
1986). Models of ecosystem dynamics based on long- 
term equilibrium conditions have limited applicability. 
Such models are based on observations from too narrow 
a time base (Tausch et al. 1993). The principles and con- 
cepts of ecosystem management, and the ecosystem 
paradigms or models from which they are developed, 
need to incorporate the past, as well as the present condi- 
tions, to successfully project long-term future variation 
over both space and time (Johnson and Mayeux 1992, 
Tausch et al. 1993). 

Experience from the Present 
Additional evidence for dynamic communities is accumu- 

lating from management experience. We are finding that 
communities have multiple possible steady states, each 
with different species composition (Westoby et al. 1989, 
Friedel 1991, Laycock 1991). Between the different steady 
states are thresholds representing various levels of sensi- 
tivity to physical and biological disturbance. Once distur- 
bance pushes the community across a threshold, the 
community composition changes. After the composition 
has changed, it often does not reverse when the distur- 
bance is removed. These dynamics, plus the presence of 
similar patterns throughout the paleoecological record 
(Tausch et al. 1993), are affecting how we can define 
long-term management goals by defining the communi- 
ties that are possible in the future. 

Climatic variations of the past have continued to the 
present, including the last 150 years (Neilson 1986, 1987). 

The present 30 percent increase in CO2 over pre-indus- 
trial levels is already changing the productivity patterns of 
plants (Polley et al. 1993) and this is altering the competi- 
tive interactions between plant species (Johnson et al. 
1993). The future outcome of these competitive changes 
on community composition is mostly unknown. Research 
is needed to measure and understand these changes. 

Combining Past and Present 
Several important concepts can be developed by com- 

bining current ecological research results and manage- 
ment experience with the extended time-line and pers- 
pective provided by paleoecological information. These 
concepts need to be considered in the development of the 
longer-term aspects of the management of range ecosys- 
tems. Although effects vary between locations, no com- 
munity or ecosystem is now without some level of human 
impact (West 1993). Communities of the future can never 
be exactly what they were in the past (Box 1992). Because 
our knowledge is still insufficient to fully grasp or to 
accurately predict the outcome of future vegetation- 
climate interactions (Mooney 1991), these interactions 
need to be a priority of research. 

The many influences we have discussed are global in 
nature and represent various aspects of what is called 
global change. All communities on the earth are in some 
way managed systems, intended or not. Because we are 
indirectly as well as directly affecting the future of all 
ecosystems, a hands off approach is also management 
(Kaufman 1993, Tausch et al. 1993). Although we can't 
eliminate our influence, we can control and direct our 
actions to minimize undesirable results or accentuate 
desirable changes. 

As recent paleoecological and ecological research 
results have shown, continual variation in ecosystems is 
not new. Only our awareness of the changes and their 
potential magnitude is new because the timescales at 
which we have been observing ecosystem variation have 
not matched the timescales at which the changes are 
occurring (Scholes 1990). Short-term information makes 
it difficult to recognize and estimate the magnitude of 
changes that take decades or longer to occur. Time lags, 
common in ecological systems, can conceal evidence of 
mismanagement and the links between cause and effect, 
further confusing our interpretation (Scholes 1990). The 
management of range ecosystems needs to consider the 
many global change problems and the perspective pro- 
vided by paleoecological information in the development 
of long-term planning. 

The paleoecological record and the history of the last 
two centuries of land use are clear. If we manage for the 
future by trying to recreate communities of the past, most 
of our efforts will not succeed because the conditions that 
made those past communities possible no longer exist. 
The resulting community may resemble a community 
present on the site at some past time, but it also may not. 
To determine a desired future condition for a site will 
require an understanding of the future capabilities or 
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possibilities of that site along with its potential uses. 

(Tausch et al. 1993). These decisions also need to be 
based on an increased understanding and sustainment of 
ecosystem function and biodiversity so as not to fore- 
close on future options. Often there is more than one 
community that can achieve the same management goals 
(Johnson and Mayeux 1992). Knowledge of past climate 
variation and the associated changes in environments 
and communities is equal in importance to knowledge of 
present conditions for understanding the management 
implications of such complex ecosystem dynamics (Tausch 
et al. 1993). 

While it is one thing to recognize the need for new 
methods and models, it is another to produce them 
(Keddy 1992). The hardest part of management for sus- 
taining ecosystem function will be the extrapolation of 
the trajectories of change from the past,, through the 
present, and into the future (Mooney 1991, Tausch et al. 
1993). A promising way to accomplish this is to gather 
information in a way that facilitates the verification of 
general predictive hypotheses that can be assem bled into 
general models applicable to landscapes. This requires 
sufficiently large numbers of sampled species to (1) sta- 
tistically test correlations between specific traits repres- 
enting basic functions of organisms and environmental 
parameters; and (2) determine whether the observed 
patterns represent widespread responses or are specific 
to only a few species (Keddy 1992). Examples of efforts 
beginning the movement in this direction inclue Bosch 
and Booysen (1992), Georgeetal. (1992), and Leonardet 
al. (1992). 
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Frasier's Philosophy 
In recent months I have had several people express 

concern about the Costs associated with the Society's two 
journals, the Journal of Range Management and Range- 
lands. The concerns are from both sides of the issue— 
how much it costs an author to publish an article, primar- 
i ly with respect to the Journal of Range Management, and 
should the membership dues be used to "subsidize" the 
publications, especially Rangelands. 

With respect to page charges, specifically in the Jour- 
nal of Range Management, there are several scientific 
publications that do not assess the authors page charges 
for publication. They use other sources—dues, subscrip- 
tions, etc—to pay the costs of their publications. Some 
people have used this criterion as the reason to publish 
their material elsewhere. it is the authors' prerogative to 
select the outlet for their material. At the same time we 
(the Journal of Range Management) have developed a 
scientific credibility to a point that some authors are stat- 
ing that the JRM audience is the one they wish to address. 
in the current economic times when a research project 
frequently costs tens of thousands of dollars to conduct, 
the few hundred dollars to publish in the Journalof Range 
Management may be a minor component of the total cost. 

There is also the statement that "I wish I didn't have to 
receive the Journal of Range Management. it is too tech- 
nical and I don't read it." We must remember that the 
Society for Range Management was formed to provide a 
professional organization to "...insure the best manage- 
ment of our range resources." ('Our Range Society' by 
Joseph F. Pechanec, Journal of Range Management, Vol. 
1, No.1, Oct 1948; Rangelands Vol 15, No.3, Jun 1993). 

Young, J.A., R.E. Eckert, Jr., and R.A. Evans. 1978. Historical pers- 
pectives regarding the sagebrush ecosystem, p. 1-13. In: Ano- 
nymous (ed), The Sagebrush Ecosystem: A Symposium. Utah 
State Univ., College Natur. Res., Logan. 

Young, J.A., R.A. Evans, R.E. Eckert Jr., and B.L. Kay. 1987. Cheat- 
grass. Rangelands 9:266-270. 

Our respect as professionals is entirely based on the 
scientific credibility of the information we useto make our 
management decisions. Today, the Journal of Range 
Management is a scientifically credible journal. When our 
Society officers make a statement about proper resource 
management, the validity for the statements is frequently 
based on information published in the Journal of Range 
Management. Without a scientific background, the state- 
ments are opinions. When you receive the Journal of 
Range Management as a part of your membership, you 
have in your possession the scientific proof with which 
"you" can provide information to others on proper 
resource management. 

WIth respect to the question "Should membership dues 
be used to support the publications?", it all depends upon 
what you want out of the Society. If we had no publica- 
tions, many members would get nothing fortheir "bucks." 
Ran gelands is a means for getting technical information 
to the readers who "do not understand" the Journal of 
Range Management. Ran gelands provides information 
on the history of our great rangeland resources and the 
people who made it what it is (good or bad). Rangelands 
is a forum for expressing ideas and thoughts on the past, 
current, and future management of the rangeland re- 
sources. 

Is all of this worth a portion of your dues? This is for 
everyone to decide for themselves. 

When you are making a success of something, it's not 
work. It's a way of life. You enjoy yourself because you are 
making your contribution to the world—Andy Granatelli 
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Mobile Suppression Units for Prescribed Burning of 
Rangelands 

Barry D. Irving and Arthur W. Bailey 

Prescribed burning is becoming increasingly popular 
as a vegetation management tool for rangelands. Ignition 
and suppression equipment are required for successful 
operations. Ignition equipment is well developed and 
readily available. However, suppression equipment spe- 
cifically for prescribed burning of rangelands is not easily 
obtained from commercial sources. Rangeland suppres- 
sion equipment is usually made up of modified wildfire 
fighting equipment, herbicide sprayers, or home manu- 
factured units. In this paper, we discuss our experiences 
in adapting a forest fire suppression unit and developing a 
fast, mobile, homemade suppression unit for rangeland 
prescribed burning in the Alberta aspen parkland. 

A prescribed burning operation has 3 distinct phases, 
each with varying suppression requirements. The first 
phase of the operation consists of the development of 
firebreaks. One popular method is the burning out of 
firebreaks around the perimeter of the area. Suppression 
in this phase may require laying of wet lines and control- 
ling and extinguishing head fires and back fires that are 
usually burning in light, fine fuels. In order to be effective, 
suppression equipment has to deliver a small volume of 
water over a long period of time. The second phase is the 
burning operation itself. Ideally, if firebreaks are well pre- 
pared and the prescription is followed, no suppression is 
required. The third phase of the burning operation is the 
post burn mop up and extinguishing of hot spots close to 
the perimeter of the burn. A low volume of water over a 

long time period is usually required during this phase. 
The ability to deliver a large volume of water to areas of 
intense heat such as smouldering brush piles or subsur- 
f ace smouldering roots may also be desirable. 

During any of the 3 phases, the fire can become uncon- 
trolled. In the instance of a runaway fire, the key require- 
ment of suppression equipment is mobility, with a secon- 
dary requirement being large water volumes. Mobility and 
water volume may be incompatible as larger water vol- 
umes inhibit mobility. The optimum balance between 
mobility and water volume will be determined by the 
topography of the areas to be burned. Different kinds of 
suppression equipment on each fire may be required to 
meet these needs. Personal preference of the fire boss 
and suppression crews will probably be a major factor in 
the design of suppression equipment. 

During the 1970's, Wajax 5 gallon back pack units 
carried by personnel and a modified herbicide sprayer 
pulled by a tractor were our principal fire suppression 
tools. The equipment was labour intensive, tiring, slow 

and cumbersome. Later, a 100-gallon homemade unit 
mounted on the 3 point hitch of a tractor provided more 
mobility but was limited by the slow tractor speed. 

In 1981, 2 WajaxTM (Model TFG-201) Slip-on Tank fire 
fighting units were purchased. The factory-equipped 
units consisted of a 160-Imperial gallon holding tank, a 

WajaxTM Mark 3 pressure-volume pump, and a hose reel 
with 100 feet of 1.5-inch high pressure rubber hose. The 
factory equipment fulfilled most of the requirements for 
prescribed burning, but required 2 modifications. We 
installed a small hose reel (100 feet of 3/8 inch hose) and a 
return line from the pump to the tank. This enabled the 
delivery of much smaller volumes of water under contin- 
uous pumping. The 1.5-inch hose and reel was left intact 
for use on fires burning in heavy fuels. 

In 1990 a Polaris Big BossTM 6-wheel all terrain vehicle 
was also purchased. A homemade suppression unit was 
constructed and placed on the rear deck. A 40-gallon 
holding tank with a 1.5-inch water pump was fitted and 
piped. Twenty feet of 1/2-inch water hose was used for 
discharge. A hose reel was not installed because of space 
limitations, but may be added later. The unit was equipped 
so that water filling could be accomplished by backing 
into a surface water source and dropping a suction hose. 
This adaptation enabled filling of the unit from intermit- 
tent wetlands that are common in central Alberta. 

A high volume, light weight pump unit was purchased 
to provide rapid refill capability from nearby wet lands 
that dot the Alberta parklands during spring prescribed 
burning operations. The volume pump permits refill of the 
160-gallon truck unit in about 4 minutes and the 40-gallon 
quad unit in about 1 minute. 

A 6-wheel all terrain veh,cie l,twu wun ure suppression, equip- 
ment. Photo by Barry Irving. 

Authors are with the Department of Plant Science, University of Alberta, 
Edmonton, Alberta, Canada, T6G 2P5. 
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Field Use 
The combination of the WajaxTM Slip-on tanks (placed 

into 4X4 trucks) and the PolarisTM unit provides effective 
suppression capabilities for rangeland fires. The WajaxTM 
units have the necessary water volumes and nozzle pres- 
sure for controlling fires in either light or heavy fuels while 
maintaining good mobility. The PolarisTM unit was excel- 
lent for rapidly patrolling the fire perimeter, extinguishing 
spot fires, or for establishing firebreaks in light fuels. The 
PolarisThi unit also allowed us to access areas of rough 
topography and wet soils that could not be crossed by a 
4X4 pickup. 

Our modifications to the WajaxTM unit were quite sim- 
ple and could be done to almost any commercial slip-on 
or trailer type forest fire fighting unit. Our choice of a 
Polaris' all terrain vehicle was dictated by availablity. 
There are not many quads on the market with a payload 
sufficient to carry a 40-gallon water tank. Tandem wheels 
on the back add stability and reduce the risk of rollover 
(especially backwards). An alternative (for 4-wheeled 
quads) would be to build a small trailer unit (but this 
would reduce mobility) or to simply carry a smaller 
volume of water in custom built tanks. 

Summary 
The development and use of suitable rangeland fire 

suppression equipment has enabled us to more effec- 
tively and safely conduct prescribed burning research 
programs, often in cooperation with ranchers, through- 
out the Alberta aspen parkiand. The equipment has 
resulted in a sharp reduction in crew size. It has also 
reduced the level of fatigue of our personnel following a 

long day of prescribed burning. 

E\/1 ov i n q? Tell us your new address to keep your publications 
coming. SRM, 19 York Street, Denver, Colorado 80206. 

A slip-on fire suppression unit modified for ran geland burning. 
Photos by Barry Irving. 
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EVP Report (continued) 

SRM Net Expense 

FIg. 2. 

$275,000 

ever, the accountant in charge of our audit has recom- 
mended that indirect costs, except those directly attrib- 
uted to administrative, be allocated to programs on a 
weighted basis to arrive at a more realistic A & G. All other 
expenses are those derived from sales of other than pub- 
lications and expenses associated with other income. I 

will discuss the Journals separately. 

Fig. 3. 

JRM Income 
$98,500 

The Journal of Range Management (JRM) has essen- 
tially paid its own way for years, with the income derived 
from subscription, page charges to the authors, and 
reprints (Figure 3). However, the 1992 costs (Figure 4) 
exceeded income by $18,700. Another way to view this, is 

that $3.43 of each member's dues went to support JRM in 
1992. Page charges were increased late in 1992 to help 

FIg.4. 
offset this trend but the full impact will not be measurable 
until 1993. It has been difficult to maintain subscriptions 
because libraries are cutting expenses. 

Ran gelands has, by policy, been subsidized for years, 
but the subsidy has increased significantly in recent years 
(Figures 5 and 6). Regular increases in printing, publica- 
tion, postage, and salaries continues to widen the gap 

Rangelands Income 

Fig. 5. 

$46,500 

between income and expenses. Each member paid the 
equivalent of $11.63 of 1992 dues in support of Range- 
lands. 

The Society's total income for 1992 was $529.8 thou- 
sand dollars, $325.8 thousand above dues income. This is 
$1 .5gforevery dollarof dues. Some of this, as I mentioned 
earlier is "pass-through" money, but a considerable 
amount of this was derived from contracts to accomplish 
specific programs. The Society does not make any net 
profit on these contracts, most, in fact, required at least 
15% matching. What contracts actually do is to increase 

A&G 

JRM Expense 
$1 17,200 

Print ing/Publishing 
42 

SRM Notes 
5.9 

Postage 
15.2 

Editor/Cpyright 
3. 

Mointenonce/SupplieS Print Reprints 3.8 10 

Salaries/Benefits 
37.2 

Rortgelands 
63.4 

Colored Editions 
24.7 

Thription 

Office Sales 

Office Sales 
0.7 

Page Charges 
41 

lnst/lndiv Subscrip 
8.9 

Reprints 
3.4 

Charges 
7.8 

Advertising 
Reprints 

11.8 

Advertising 
2.7 

1.4 
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Fig. 6. 

the work load work on the SRM staff and equipment, but 
they also enable SAM to conduct educational programs 
and gain visibility, recognition, and stature that the 

Society could never otherwise achieve. Discretion is 
necessary to insure that the contracts are in line with 
SRM's international mission and objectives. 

The Society's financial problems are not much different 
from those each of us regularly encounter in our own lives 
with one exception—a lot more folks have to be involved 
in the decisions and in setting priorities. That greatly 
increases the logistics and time. That is why advanced 
planning is so essential. There are any of several ways to 
solve the problems. 

I focused on the Journals for two reasons: they are big 
expense items and, in my view, essential to the SRM. 
Subsidy from dues is entirely appropriate at some level 
and determining that level is a policy decision. 

The Finance Committee and the Board of Directors will 
be struggling with these over the next few months, to 
come to closure at the Annual Meeting. If you have any 
ideas or strong feelings about the direction the Society 
should take please share them with members of the 
Finance Committee, the Officers, Board of Directors or 
with me and I will get them to those folks—Bud Rumburg, 
EVP, SAM 

SRM Policy and Position Statements 

Biological Diversity 
Position Statement 

The Society for Range Management affirms that consider- 
ation of biological diversity is important and appropriate 
when developing land management objectives. The Society 
advocates research, education, and development of man- 
agementtechnologies regarding the role of biological diver- 
sity in rangeland ecosystems. 

Biological diversity is the variety and variability of the 
world's organisms, the ecological complexes in which they 
occur and the processes and life support services they 
mediate. Biological diversity is a complex phenomenon 
influenced by the kinds of organisms (e.g., plants, animals, 
microbes), their genetic variation, spatial distribution (e.g., 
ecosystem, landscape, regional, global), structural organi- 
zation (e.g., vertical stratificiation) and functional roles (e.g., 
nutrient and water cycling, energy flow). Biological diversity 
varies in time and space and is influenced by many natural 
processes and management activities. It can be expressed in 
many different ways including richness, evenness, commun- 
ity processes and organizational structure. No one expres- 
sion is intrinsically superior to another. No single expression 
of biological diversity is sufficient nor is one scale of consid- 
eration paramount. 

There is no simple relationship between biological diver- 
sity and properties of ecological systems such as stability for 
all rangeland sites. Loss of biological diversity, however, 
may reduce future land use options and the ability to main- 
tain sustainable systems. Biological diversity is of funda- 
mental importance to the operation of ecological processes 
and directly provides for human wants and needs. 

The Society for Range Management recognizes the value 
of biological diversity to ecosystem structure and function 
and promotes the inclusion of biological diversity in the 

array of factors to be considered in rangeland ecosystems. 
Maximizing biological diversity is not always possible or 
desirable at all levels of biological or spatial organization. 
Management for biological diversity should focus at the 
landscape level of organization or higher. This recognizes 
the natural mosaic pattern of ecosystems within landscapes 
associated with variation in biotic and abiotic factors and 
disturbances regimes. 

As revised and approved by the SRM Board of Directors on 
July11, 1993. 

D esertif icatlo n 

Policy Statement 
Desertification is a permanent or semi-permanent reduc- 

tion in the capability of land for biological productivity. Over 
long periods of time, desertification may result from change 
to a more arid climate. Desertification also occurs because of 
irreversible reduction in the ability of the soil to supply mois- 
ture and/or nutrients to vegetation. On rangelands, soil ero- 
sion by wind or water is the most common cause for loss of 
soil productivity, although permanent degradation of soil 
structure, nutrient loss, or salinization are other possible 
causes. Permanent loss of soil productivity may result from 
natural processes or human activity. 

The Society for Range Management advocates use and 
management of rangelands to provide sustainable benefits 
for people. Rangeland management should aim to prevent 
desertification resulting from human activity and, where 
feasible, to stabilize or improve productivity of lands which 
have already suffered such desertification. Rangeland man- 
agers should seek to identify and understand desertification 
processes resulting from all causes, and if possible, to mit- 
igate adverse impacts of such processes. 

As revised and approved by the SRM Board of Directors on 
July11, 1993. 

Rangelands Expense 
$1 09,800 
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Edtor/Copyriqht Reprink 
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Postage 
11.2 

SRM Notes Salories/Benetits 
24.7 5 



204 RANGELANDS 15(5), October 1993 

Livestock and Land Management 
In the beginning, the early settlers in Colorado found 

and claimed land that had water and, what appeared to 
be, an abundance of forage for grazing. Land was 
selected by groups of people migrating into the West. 
During early settlement, the land was free as long as there 
were no previous settlers on the land at the time of your 
arrival. Settlers could claim all that they could protect 
from other individuals. 

Early in the iBOOs, it was decided that the government 
should sell the Western lands so that they could be taxed 
for national income. The early settlers found no need of 
purchasing the land if they could use it free without taxa- 
tion by merely settling on it. If an area became too thickly 
populated or too heavily grazed, one could move on to 
other unsettled lands. Only lands with good water were 
purchased before the Homestead Act in 1862. 

Most of the early pioneers moving westward in the 
1850's and 1860's were people who were from eastern 
farms or from minor livestock operations of the southern 
plains. In both cases, they knew how to handle livestock, 
but knew very little about managing grazing lands in the 
arid West. 

In the beginning of the range livestock industry along 
the Front Range of Colorado, it was common practice to 
provide animals with green growing forage during the 
spring and summer and allow them to subsist on native 
dormant forage during the fall and winter. One of the 
advantages of range livestock production along the front 
ranges has been the various seasonal ranges that aided 
substantially to the overall welfare of the grazing animals. 
The foothills furnished suitableforagefor animals during 
the spring and fall, with the animals going up to higher 
mountain ranges in the summer, and finally, using the 
adjacent plains during the winter. Snow was less in the 
plains than in higher country, and the prairie grasses, 
even though they were dormant, cured well on the 
ground. In addition, the drainages from the mountains 
produced breaks for protection against the adversities of 
winter. These drainages on the alluvial fans coming out of 
the foothills onto the plains had an assortment of browse 
species that, along with the prairie grasses, made excel- 

lent winter feed for the breeding herd. Few rangelands in 
the United States are so admirably suited for yearlong 
grazing for satisfying the nutritional requirements of 
livestock. 

Before 1890, range livestock along the front range 
received little or no feed, other than range forage; but by 
1890, about 5% of the total feed for range animals came 
from harvested crops or native hay meadows. By 1930, 
about 20% of the total yearlong feed supply for range 
livestock animals came from feed other than range for- 
age. This has increased to as much as 4Oto 45% in moun- 
tain ranges. 

It was realized that wildlife was a valuable natural pro- 
duct of rangelands as early as 1918, after World War I. As a 
result, it was necessary to evaluate the common use of 
range by game and livestock. This brought about friction 
between livestock operators and hunting interests. This 
conflict is still a major concern for modern-day range 
resource managers. 

Early Grazing Systems: Many sheep herds during early 
settlement of the West migrated from the mountains dur- 
ing the summer to the plains and foothills during spring 
and winter. This was much the same as cattle operators 
who first managed animals when they came to the slopes 
of the Rocky Mountains in the early 1860s. 

Sheep were herded and could be managed more inten- 
sively to better utilize the range and water than cattle. 
Sheep, even in the plains, were herded and moved daily to 
new feed and water. Cattle were allowed to graze at will, 
and often drifted 10 to 12 miles or more when left to roam 
at will on the plains. Sheep also wintered betterthan cattle 
on the plains and desert areas of western Colorado. Many 
large cattle ranchers included sheep with their cattle or 
actually exchanged cattle for sheep after the blizzard of 
1885 and the depression years of 1886 to 1889. 

Management of both sheep and cattle changed drasti- 
cally with the ushering in of a new century in 1900. Range- 
lands were being fenced; improved animal breeding was 
becoming more common; animals were being sold by the 
pound, with the price reflecting degree of fattening; and 
supplementary feeding was practiced during periods of 
stress such as drought, cold weather, or blizzards. By 
1900, the range was being saturated with livestock, and 
people could no longer move to new areas when over- 
grazing reduced the quality of their land. By 1900, many 
cattle operators herded their cattle from area to area, like 
the sheep herders trying to provide new feed. This was the 
introduction of rotational grazing systems, but the idea 
was not commonly accepted until about 1940. Today, the 
grazing system is determined largely by the general vege- 
tation types available, such as in western Colorado where 
desert ranges are available, or on the eastern plains where 
shortgrasses prevail and where sandhills provide mixed 
grass types. 

Breeds and Breeding: The first livestock to immigrate 
in Colorado were primarily from Texas longhorn origin, 
or from animals of Spanish origin from early mission 

Authors are Professor Emeritus and Professor, respectively, Range Science 
Department, Colorado State University, Fort Collins 80523. 

Development of the 
Ranching Industry 
in Colorado 

C. Wayne Cook and Edward F. Redente 
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introductions from Mexico and Arizona. In the beginning 
it was a matter of furnishing forage and water, with disre- 

gard for breeds or quality of forage. It was quickly recog- 
nized that the livestock business was a high-risk venture. 
Bad weather, drought, and extreme winters, along with 
disease, thieves, and unstable prices, were all factors 
beyond the control of the operator. 

The colonists from the East, from 1870-1890, brought 
their European cattle with them as they spread slowly 
westward until they reached the Rocky Mountains. Denver 
was a western hub for all pioneers, regardless of occupa- 
tion, before going west. 

The major introduction into the West to improve the 
longhorn cattle was the Hereford and Durham about 
1868, and the shorthorn about 1870. Some operators 
introduced only bulls for herd improvement; whereas, 
others introduced both bulls and females to change their 
herd more rapidly. After the Civil War, a better choice of 
meat was desired in the East, and lamb production from 
the western range was considerably more preferred than 
the 3- or 4-year-old steer. 

Ranch Size: Rangeland boundaries in Colorado were 
hard to establish because of Indian claims, which were 
unsettled until after about 1875. The Indians claimed the 
land immediately north of the Arkansas River from the 
mountains east and beyond the Colorado-Kansas border. 
In addition, the land known as the eastern plains in Colo- 
rado was originally listed as Kansas territory before it 
became a territory of Colorado in 1861. 

About 1878, Colorado ranchers started to fence large 
areas to display their claims on land and water. This also 
served notice to trail herds that they were not welcome 
and could not pass through their ranches under any cir- 
cumstances. Thus, free range was no longer recognized 
by Colorado ranchers. 

At first, large pastures were fenced, ranging from 
100,000 to 640,000 acres, that included mainly plains 
areas from the Kansas border to the foothills. These 
fenced areas, at first, were largely federally owned lands, 
and fencers did not have title to the land. This provoked 
newcomers and the smaller operators who wanted and 
needed area for expansion. 

Illegal fencing of free range was dealt with by the pur- 
chase of land and by issuing legal grazing permits for 
grazing public lands by the Department of Interior. Many 
fences were adjusted to fit permits, and most ownership 
boundaries were legally identified by 1900. By 1902, a 
program for regulating grazing on Forest Reserves was 

approved, and Public Domain permits were being issued 
for livestock numbers and general land area. 

In 1918, after the first World War, the large ranches of 
Colorado began to collapse because of over-investment 
without management strategies to cope with variable cli- 
matic conditions and variable market prices that attemp- 
ted to bring about graded meats for the consumers. Both 
land and livestock (sheep and cattle) flooded the market 
and caused a post-war depression rather than a post-war 
prosperity period. This gave younger people (war veter- 

ans) an opportunity to become family ranchers on a small 
scale. The large ranches, consisting of a million or more 
acres of land and perhaps 25 to 35 thousand cattle, were 
divided and sold as several ranches. 

Regulations and Land Policy 
As late as 1883, almost 90% of the livestock grazing in 

Colorado was on public lands without a fee. The lack of a 
suitable land policy for arid rangelands and semiarid 
mountain range was a major cause for public range prob- 
lems during early settlement. Many laws and regulations 
were promulgated for the regulation of grazing and tres- 
passing after Colorado became a territory; but enforce- 
ment was impossible because of intermingled federal and 

private claims. As a result, prior and present use became 
policy, and these policies were largely enforced by live- 
stock pools and populated settlements. By 1885, the live- 
stock associations throughout the Front Range of Colo- 
rado organized against the numerous gangs of cattle 
thieves. This proved effective, and later, land policies and 
controversies among rangers were dealt with by the 
associations. 

In 1934, the Taylor Grazing Act was passed, which 
permitted regulated grazing on the remaining unapprop- 
riated land known as Public Domain. This bill was actually 
sponsored by the national cattle growers of the West. It 
was not until 1940 that federal land management policies 
were decidedly oriented to the needs of the land resource. 
in 1946, the Grazing Service and the General Land Office 
were consolidated into the Bureau of Land Management 
for greater effectiveness. 

Ranching Problems 
In addition to the long, arduous trip west or north to 

Colorado, the problems that confronted the early settlers 
were many and varied. There were range wars, harsh 
climate, predator problems, poisonous plants, and even- 

tually the burden of taxes. 
VarlableWeather: Livestock pioneers on the front range 

of Colorado feared droughts and blizzards more than any 
other hazard, including financial depression. Droughts 
and blizzards cannot be avoided and, generally, are not 

planned for adequately. Droughts in most of Colorado 
reappear with some degree of regularity; droughts of two 
or more years duration occurred in 1886-87, 1911—12, 
1934—37, 1954-55, and 1976-77. Drought conditions of 
two or more years are serious because the health of both 
animals and plants is affected. First, because vigor of 
plants is affected by the dry conditions, and second, 
because lowered production of the plants brings on over- 
use of the plant tissue as a result of animals grazing closer 
in order to subsist. Thus, drought, coupled with heavy 
grazing, causes range deterioration that may be long- 
lasting. 

Droughts of two or more years have a lasting effect in 
that the range plants have been reduced in abundance, 
soil has eroded, livestock have been reduced in numbers 
and probably sold on a sloughed market, and water sour- 
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ces have gone dry. In addition, local depressions result, 
and enterprising people move and find a means of living 
elsewhere. Thus, whole communities remain only as 
mere vestiges of their former development. 

Blizzards are common along the Front Range, but do 
not appear to have the regularity of drought periods. The 
most widespread and devastating was the blizzard through- 
out the Great Plains in 1885-86, which lasted for several 
days and appeared day after day with sub-zero tempera- 
tures and high winds. The second most devastating 
occurred in 1903-04 on the plains area and brought 
severe cold and high winds. A third blizzard in March 1932 
was widespread on the eastern plains of Colorado and 
caused high losses among livestock, particularly range 
cattle. Such losses are not insured, and the actual losses 
often are the final straw for ranchers who must declare 
bankruptcy. Even though the livestock operator may have 
some supplemental feed for winter feeding, it is not 
always possible to get it to the livestock because of deep 
snow and weather conditions associated with the ex- 
tended days of blizzards. 

Sheep numbers were not as affected as cattle by these 
blizzards in 1885 and 1932, but the average cattle loss was 
estimated at 40% in Montana to North Dakota, and south 
to the southern plains states. Some ranches lost 70% of 
their entire breeding herds. Other blizzards over a smaller 
area were just as devastating, even the one in 1932 that 
caught many unprepared in the northern plains and 
caused losses amounting to 80 to 90% of their herds. 

Predators: Perhaps the third most troublesome live- 
stock problem, after drought and blizzards, is the nui- 
sance of ever-present predatory animals. Such losses 
have been heavy since the early settlers reached Colo- 
rado in the 1850s. The major predator problems were 
wolves, coyotes, mountain lions, bears, and eagles. From 
1869 to 1879, bounties were paid for each of these anim- 
als. In 1885, the bounty act for predators was repealed by 
Governor Grant, who said that livestock people were no 
more deserving of protection than people in other indus- 
tries. In 1889, a new bounty act was passed for scalps of 
wolves, coyotes, bears, and mountain lions. In 1896, 
counties and districts were asked to pay part of the boun- 
ties. To this day, the counties and the federal government 
pay bounties or furnish trappers to control predators. 

Management strategies to cope with predators were, of 
course, trapping and hunting. Later, livestock people 
learned to avoid certain areas where predators were 
abundant when the calves or lambs were young. But even 
then, losses were reported to be as much as 30% of their 
lambs, and 10 to 15% in the case of calves. 

Poisonous Range Plants: Losses from poisonous plants 
were observed early in the livestock industry on the Front 
Range of Colorado. In the early 1870s, loco weed, lark- 
spur, poisonous parsley, death camas, and scrub oak 
were identified as problem weeds on the ranges. Many 
losses were reported to be as much as 80% in some sheep 
herds, and seasonal losses among cattle as high as 50%. 
All sorts of preventive measures were voiced from herds- 

men, but few were beneficial. In 1881, a law was passed to 
offer a bounty by each grazing district along the front 
range and eastern plains for each pound of locoweed 
when dug below the root crown and dried for weight 
calculations. The loco bounty law was violated in every 
way possible and, as a result, the law was repealed in 
1885. The plant that was second most dangerous was tall 
larkspur, which was found mostly in the mountainous 
districts. This plant, even today, is considered a killer of 
cattle to be dealt with. All sorts of treatments were sug- 
gested, but prevention by herding animals away from 
infested areas was considered the best plan to pursue. 

Treatments of poisoned animals by early settlers were 
many and varied, such as drenching with salt and linseed 
oil, stabbing with a knife for bloat, positioning animals so 
their head was downhill, and bleeding animals by cutting 
a three-quarter ring under the base of the tail so they 
would bleed and dilute the concentration of toxin in the 
body. Later, more sophisticated approaches were recom- 
mended by giving a prescribed medicine to the animal, 
but in most cases, by the time the plant was identified and 
medicine provided, it was too late to prevent death. In 
many respects, this is still true today. 

Taxes: The pioneers of the Western range were opposed 
to any sort of tax, even though taxes were essential for 
supporting the government. Local taxes or assessments 
to accomplish the formation of county governments or 
livestock associations were accepted but resented by 
most people. Taxes by the federal government on their 
homesteaded or purchased land were indeed unaccepta- 
ble, but were ultimately paid under protest, or the land 
reverted to the county for unpaid taxes. 

Taxes on cattle were assessed by age and numbers, 
and the location of livestock at tax time was often very 
difficult to deterine. Livestock were removed to various 
districts from time to time to take advantage of the lowest 
tax district. In 1883, it is said that cattle people, especially 
the large operators, paid taxes on only about 5% of the 
owned livestock. Sheep were easier to locate and count 
than cattle, so they were more frequently taxed in propor- 
tion to their numbers. 

Livestock Associations 
In 1867, the Colorado Stockgrower's Association was 

formed for protecting themselves from thieves and for 
regulating grazing on open range. The association pro- 
vided for brand inspectors, formation of pool grazing 
agreements, and predator control legislation. The Colo- 
rado Stockgrowers' Association was one of the first state 
livestock associations in the West, and for that reason, 
was a leader and a model for other states. 

In 1897, the National Livestock Association was organ- 
ized and immediately recommended leasing of public 
lands to stockmen. However, small stock farmers and 
sheepmen opposed this type of legislation because they 
feared that big interests would be favored at their expense. 

Markets and Marketing 
The first cattle marketed by packers was in 1858, but 
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consisted primarily of broken-down oxen. The packing 
industry of Denver had its early development in the 1870s, 
but had its most rapid and profitable years from 1900 to 
1910, after which it was considered a large and profitable 
industry until its decline in the late 1920s. 

The coming of the railroad to the Front Range of the 
Rockies in 1870 helped stockmen ship their produce to 
cities in the East. The railroad also provided a source of 
materials and equipment from the East to aid in more 
efficient management of livestock and the land resource. 

Denverwas linked with the coast-to-coast Union Pacific 
in 1870. In the same year, the Kansas Pacific from St. 
Louis to Denver was completed. This gave Denver rail 
service to both coasts and all important points in between. 
The Rio Grande was completed in 1872 and, thus, Denver 
was a central hub from all rail connections from north to 
south and east to west. The railroad furnished feeding 
stops between Denver, Omaha, and Chicago. By 1880, ice 
box cars were provided so that dressed meat could be 
shipped from Denver to Boston. As a result, Denver 
became an even larger meat-packing center. 

Livestock commission companies were very active in 
Denver by 1880, and charged only 50 cents per head to be 
sold. The Transportation Commission in 1905 adjusted 
charges so that they were compatible with the producers 
throughout Colorado. By this time, livestock were sold 
per pound as calves, yearling steers, and even mature 
animals, as graded carcasses with respect to fatness (not 
graded by formula). 

The Packers and Stockyard Act of 1921 was passed to 
regulate interstate commerce in dispersion of livestock 
products and to prevent price fixing by the big five 
packers (Swift, Armour, Cudahy, Morris, and Wilson). 
From about 1921 to 1928, government acts were passed to 
provide meat inspection, meat grading, packer prices, 
and rail shipment fares. The Packers and Stockyard Act 
was primarily to control price fixing by packers, but it was 
not really corrected to the satisfaction of the American 
National Cattlemen's Association until about 1929 when 
packers started buying directly from the producers at 
their own place in a country environment. This eliminated 
rail fare, commission fees, and stockyard feeding costs. 
This gave the producer afeeling of greater independence, 
which led to greater use of local auctions that set their 
prices by daily bids that could be accepted or turned 
down by the producers. This practice started early in the 
1930s and is still avidly used by smaller operators. 

Present Range Livestock Management 
In Colorado, we have primarily private range in the 

eastern plains and primarily federal range in the moun- 
tains and in lower desert ranges of western Colorado. The 
problems in day-to-day ranching in the mountains of the 
west and the plains of the east are dramatically different. 
There is a hidden feeling among the plains ranchers that 
the government does indeed favor the mountain ranchers 
because of the public land grazing privilege. Mountain 
ranchers would insist that all grazing land in Colorado 

has low taxing benefits and that they have purchased the 
grazing permit, which is somewhat like an investment in 
land on the plains. 

Because of multiple-use interest on public rangelands, 
the livestock industry has had to make concessions in use 
and production per unit area of land. Big-game animals 
have increased and may be allowed to continue this trend 
for sometime. Environmental concerns for riparian areas 
have focused considerable attention on the welfare of 
these areas that normally receive the brunt of livestock 
grazing. Federal land management agencies are cur- 
rently giving riparian zones a high priority in protection 
from grazing. 

Ranches of the Front Range and the eastern plains, 
today, are managed on the teachings from past expe- 
rience. They have learned that they must be flexible in 
order to meet the shortages of range feed brought on by 
weather. They must graze conservatively to allow for 
adequatevigorforthe plants that must endure adversities 
of variable climatic changes. They must provide the 
proper range types for different seasons; otherwise, they 
must supplement animals to meet the nutritional require- 
ments. 

Ranchers are constantly changing their breeding prac- 
tices for increased efficiency of converting range forage 
into marketable protein for human consumption. Breeds 
are presently being selected for low fat, yet retaining high 
palatability and lean meat production. 

Many young ranchers in the area are now college grad- 
uates and are anxious to learn about new research infor- 
mation or experiences that are helpful in proper man- 

agement of their livestock and forage resources. Let us 
hope that the science of range management can keep 
pace with these young entrepreneurs. 
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This is the history of Colorado rangelands as I saw it 
happen. I was a teenager during the "Dust Bowl" of the 
dirty '30s. The drought and depression came at the same 
time. We lived on what was then the northwest side of 
Denver. My dad drove a team of horses and a milk wagon 
forthe Windsor Farm Dairy. Each day he made a trip from 
the dairy outto our place delivering milk ontheway. What 
was then the Windsor Farm is now called Windsor 
Gardens with townhouses and condominiums. 

The plains of eastern Colorado, for years before the 
drought, were loaded with cattle. In addition to the locally 
owned herds, there were transient herds moving in all 
directions. These transient herds were usually managed 
by a trail boss and owned by speculators. The objective 
was to make as much gain as possible on free grass. 
Cowboys were paid $1 a day and keep. always wanted to 
go with one of those herds to Montana. Dad said, "I don't 
want you out there getting all busted up and making 
money for some Easterner." 

The plains area I know best is the blue grama range 
north and east of Denver. Herds moving up from the south 
went through on the way to Wyoming and Montana, as 
well as to Nebraska and the Dakotas. The ranges in Weld 
and Larimer counties were very heavily grazed. 

Local ranchers, in an attempt to limit the number of 
transient animals that could use the public grazing lands, 
had been trying to get Congress to pass a grazing law to 
restrict animal numbers. Farrington Carpenter, a lawyer- 
rancher from Hayden, Colorado, was instrumental in 
drawing up what was to become the Taylor Grazing Act. 
They were unsuccessful in getting it passed until the dust 
from the Dust Bowl blew into Washington, D.C., and New 
York City. The Act was passed in 1934, and Carpenter 
became the head of the Grazing Service, which is now the 
Bureau of Land Management. 

Under the Taylor Grazing Act, exclusive grazing per- 
mits for designated areas of public domain were given to 
grazing associations. The first association to form under 
the Taylor Grazing Act was the Crow Valley Grazing 
Association. It consisted of about 50 ranchers. They had 
the grazing permits for the 200,000-acre Colorado Land 
Utilization Project 21, currently designated as the Pawnee 
National Grassland. 

The Crow Valley Association eliminated transient herds 
from their areas by enactment of the Association bylaws. 
To become a member, one had to have his home in the 
area, individual herd size could not exceed 250 mother 
cows, and no individual member had an exclusive right to 
any portion of the permitted area. 

Ranchers intheAssociation believed the dust that blew 
from the ranges in their areas was not the result of 
drought, but was caused by overgrazing. They believed 
that to manage the range effectively, one needed to 
determine how much grass should be left in order to 
prevent soil blowing. The northwest 12,000 acres of the 
Colorado Land Utilization Project were designated as the 
Central Plains Experimental Range. The U.S. Department 
of Agriculture, cooperating with the Crow Valley Grazing 
Association, conducted grazing trials to determine how 
best to manage grarna grass ranges in the 10- to 15-inch 
precipitation areas of the Central Plains. Research was 
also conducted on how to establish range plants on 
abandoned cropland in the area. 

It was my good fortune to work on the Experimental 
Range with the ranchers of the Association in 1946 and 
1947, and again from 1955 until 1973. During that time, we 
found it best on the upland grama range to always leave at 
least 300 pounds per acre of dry forage ungrazed. This 
meant animals did not go into a pasture until there were 
more than 300 pounds available, and that they were taken 
out when they grazed back down to where 300 pounds per 
acre of forage were left. We learned how much grass to 
leave. The Crow Valley Ranchers were right. There hasn't 
been a dust bowl from those ranges since the dirty 30's. 
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Approximately the eastern one-third of Colorado is rol- 
ling plains. The rest of the state is a mixture of semi- 
desert, mountains, and plateaus. 

My experience with the semi-desert, mountains, and 
plateaus started in 1928 when I was 10 years old. My great 
aunt and uncle had a ranch between Bayfield and Durango 
in southwest Colorado. They didn't have any children, 
and when I was big enough to drive a team of horses on a 

dump rake, I was sent down to help with the hay. They 
would put me on the wide gauge train in Denver. I would 
transfer to the narrow gauge train at Alamosa, and my 
uncle would meet me at Oxford Junction just north of the 
Ute Indian Reservation. 

The only deeded part of the ranch was 320 acres, which 
included about 80 acres of irrigated grass hay, the house, 
barns, and corrals. It was located in the transition zone 
between the pinyon-juniper and ponderosa pine. The 
irrigated hayland had been in sagebrush. The irrigation 
water came from the Pine River. They originally ranched 
as part of a cattle pool, spending summers in the moun- 
tains, fall in the pinyon-juniper sagebrush, winters in the 
semi-desert to the south sometimes into New Mexico, 
then back to the pinyon-juniper in the spring before going 
to the mountains again. 

This area, like the plains, became heavily over-stocked 
and there wasn't enough feed for all animals. My uncle 
gave up trying to operate on the public lands and kept 
only a small herd on his deeded land. At the time of the 
Dust Bowl on the eastern slope, he tried to ship cattle by 
rail to Kansas City. They had to go to Alamosa on the 
narrow gauge, transfer to the wide gauge in Alamosa, 
then to Denver and Kansas City. The cattle were unloaded 
every 36 hours for feeding, water, and rest. In Kansas City, 
the cattle brought less than $4 per head, which didn't even 
pay the freight bill. He owed the railroad for the trip for 
several years. 

Most of the sagebrush ranges, after the drought and 
heavy grazing, were in terrible shape. Many of them had 
only sagebrush, cheatgrass brome, and lupine. My uncle 
sold the place in 1935, and I didn't return to the San Juan 
Basin until after 4 years at Colorado A&M, 6 years in the 
Army, and another 2 years at Colorado State College on 
the G.l. Bill. 

In 1948 I took ajob with the Soil Conservation Service 
as a range conservationist working on the Dolores, Dove 
Creek, and Mancos Soil Conservation Districts. In the 
Dove Creek District, most of the heavily grazed sage- 
brush areas had been plowed and as dryland farms were 
producing beans and wheat. Range work there was 
mostly planting grassed waterways in the cultivated 
fields. On the Dolores and Mancos Districts, we tried to 
clear the heavily grazed sagebrush ranges by plowing, 
burning, and herbicides. The objective was to get rid of 
the sage, cheatgrass brome, and lupine and plant crested 
wheatgrass. 

The reduced grazing pressure resulting from the Taylor 
Grazing Act failed to restore the damaged sagebrush 
ranges as it had the grama grass ranges of the eastern 

plains. On the Mancos Soil Conservation District, I 
worked with an older rancher, George Menefee, who's 
family was the first group of settlers to come to the Man- 
cos Valley, bringing livestock. It was July 1877, George 
and two other boys were riding in a covered wagon, 
driven by his mother, when they first saw the valley from 
Mancos Hill. The cattle and horses had gone in ahead of 
the wagons. George told me it was a wonderful sight with 
the sea of grass waving in thewind and the cattle grazing. 
The men thought it was a perfect place with all the free 
grazing land anyone could want. The grass waving in the 
wind, George told me, was bluestem. When he showed 
me some, it was what we call western wheatgrass. He said 
it made the best hay for horses, stayed with them like 
grain, and had real strength to it. He said there used to be 
lots of it all over the country, but it couldn't withstand the 
heavy grazing by cattle and horses and gradually dis- 
appeared. 

Thefirstwinter, they wintered their cattle on the plenti- 
ful bluestem grass about 6 miles west of where Mancos is 
today. It was good, stout feed and brought them through 
in good shape. They had trouble with the cattle drifting 
west and south, so the next year they formed a cattle pool 
with 6 ranchers. Each rancher furnished a man to help 
work the cattle back away from the San Juan River. Cattle 
numbers continually increased until there were many cat- 
tle pools in the area. George worked for the Mancos pool 
for years and then leased and improved a township down 
in New Mexico on the reservation. He lost everything on 
that operation and returned to his father's ranch, which 
then had a forest permit. With animal numbers limited by 
forest and BLM permits, things got better for the livestock 
operators in the Four Corners area. George Menefee's 
story is recorded in Cow Talk, The Memoirs of George 
Menefee, by Lottie W. Redert, 1976. 

When I first came to work for the Soil Conservation 
Service on the Mancos Soil Conservation District, I did a 
range survey on an area near Mesa Verde National Park. It 
was the typical heavily grazed sagebrush site with cheat- 
grass brome and lupine. This area was never reseeded. I 
left Mancos in 1952 and was transferred to northwest 
Colorado at Craig. In 1973, after retiring from the Agricul- 
tural Research Service at the Experimental Range, I 

returned to our place at Mancos. That heavily grazed 
sagebrush site looked like what George Menefee had 
seen back in 1877. 

The change I saw had taken place in 21 years. Here's 
what happened. The place had been grazed by cattle until 
it was purchased by a sheep rancher, who then used it to 
pasture sheep during fall, winter, and spring. The sheep 
came to the area from the high country in the fall and 
returned to the high country in the summer. They were 
fed in the winter. That grazing pattern eliminated the 
cheatgrass and lupine and almost eliminated the sage- 
brush. It is a beautiful stand of western wheatgrass. The 
grazing pressure in spring, winter, and fall, with no graz- 
ing during the summer, made the difference. 

After my 60 years of working with ranges and livestock, 
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I think we have made the serious mistake of trying to 
manage our ranges in terms that are far too general. I 

think we need to be more specific. We need to know how 
the vegetation responds to the time and intensity of graz- 
ing it gets, and we need to know how the animals respond 
to the quantity and quality of vegetation that is available 
to them. We must understand this animal-vegetation rela- 
tionship in order to answer the basic management ques- 
tions of when should animals go into an area, how many 
should be there, when should they be taken out, and 
where should they go. I use the term "animals" to include 
wildlife as well as livestock. Our objective must be to 
balance animal numbers with the available vegetation. To 
do this effectively, we must know when to adjust animals 
numbers. 

The more general terms used in range management for 
many years are stocking rate based on acres, climax plant 
community, range condition, and percent utilization. 
Stocking rates based on acres required to support an 
animal bra month oryearare extremely variable on these 
semiarid ranges. Animals do not eat acres, they eat vege- 
tation that grows on those acres, and the quantity and 
quality of that vegetation on any given acre changes from 
week to week and year to year. Stocking rates need to be 
based on the vegetation, not the acres. 

The climax plant community is assumed to be static, 
and changes from static plant community are caused by 
grazing. Plant communities and semiarid ranges are not 
static, and changes in the relative abundance of plant 
species are caused by many things, the least of which 
may be grazing. Weather causes most of the changes in 
plant composition and forage production. 

Range condition is defined in terms of departures of the 
present plant community from the perceived climax plant 
community. It is assumed that only increased grazing 

pressure causes successional changes in the plant com- 
munity and that changes from the lower condition can be 
reversed by reducing grazing pressure. Plant composi- 
tion changes caused by weather may actually be very 
little affected by changes in grazing pressure. My defini- 
tion of excellent condition range in this area is one that 
has the potential to produce an optimum amount of for- 
age from good perennial forage species when a growth 
opportunity occurs. 

Today, many of our ranges using the climax system are 
rated in poorer condition then they really are. The recov- 
ered area I described above rates only good condition. 
According to the range guide for that site, it should have 
more sagebrush to be in excellent condition. We need to 
be more realistic, more accurate, and more specific in our 
development of recommendations for effective range 
management. 

Percent utilization is not a useful range management 
tool. It is difficult to make a management decision based 
on how much of the vegetation is gone. If you move out of 
a pasture when 50% of the production is used, how do you 
know when to move? You don't know what 50% is until 
you know what lOO% is, and you don't know what 100% is 
until the end of the growing season. By the end of the 
growing season, it is too late to make adjustments. Deci- 
sions to move animals should be based on how much 
vegetation is left, not on how much has been removed. 

In my time, I have seen Colorado rangelands go from 
the worst in the 1930's to what, in many areas of the state, 
has been the best in 1992. It is important now to accu- 
rately define the range plant community we want on a 
given site, and then be specific about what it takes to get 
there and stay there. We need to understand precisely the 
animal-vegtation relationship for each important range 
type. 
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THE BROADMOOR 
COLORADO SPRINGS 

The Broadmoor's Past Is Legacy 
of Fame and Countless Memories 

Colorado Springs, Colorado. . . Born in 1891 as a 
gambling casino, The Broadmoor retains within its 
walls an illustrious past that brings back memories of 
the man who made it famous and those who helped 
spread that fame worldwide. 

The Broadmoor's past goes back to 1890 when James 
Pourtales, a Prussian count who had settled in Colo- 
rado Springs in 1884, formed the Broadmoor Land and 
Investment Company and purchased the original 2,400- 
acre tract that is the site of The Broadmoor today. 

To induce people to buy lots, Pourtales built a casino 
which opened July 1, 1891. His plan was short-lived. 
Beset by financial problems, he and his holdings were 
finally forced into receivership. In 1897, the casino and 
all accompanying buildings (including a small hotel 
built by the receiver) were purchased by the Winfield 
Scott Stratton Estate. The property was leased and the 
casino and hotel were used for many local events, as 
well as being converted to a boarding house and day 
school for girls. 

Change In Ownership 
On May 9, 1916, Spencer Penrose, an entrepreneur 

from Philadelphia who had made his fortune in gold 
and copper mining, purchased The Broadmoor Casino 
and Hotel site (approximately 18 acres) along with 400- 
acres adjoining it. 

Hiring the New York architectural firm of Warren and 
Wetmore, Penrose began construction of The Broad- 
moor Hotel Main Complex on May 20, 1917. Artisans 
from Italy and other European countries were brought 
to Colorado by the designers and applied the ornate 
moldings and paintings that adorn the building's inte- 
rior. By June, 1918, the hotel's original four wings. 
Northmoor, Southmoor, Eastlake and Westlake. . . were 
completed, and the first golf course, designed by mas- 
ter gold-course architect Donald Ross, was ready for 
play. After a preliminary opening attended by Standard 
Oil magnate, John D. Rockefeller, The Broadmoor held 

its official grand opening on June 29, 1918, throwing a 
gala celebration attended by an entourage of local dig- 
nitaries and celebrities. 

Penrose proved to be a marketing genius. To promote 
his hotel, he built the Pikes Peak Road and sponsored 
the first Pikes Peak Hill Climb, an auto race to the peak, 
inviting auto racers from around the country. He then 
established Cheyenne Mountain Zoo, a collection of 
animals that were originally accumulated as gifts from 
friends, including Tessie the elephant. The zoo is cur- 
rently one of the finest privately owned zoos in the 
country. 

COG Railway Purchased 
Penrose purchased the Cog Railway in 1925. Since 

1890, the Railway has transported tourists to the top of 
Pikes Peak. Penrose modernized the Railway and made 
it economically sound. The Railway continues to be an 

integral part of Penrose's legacy, as well as one of the 
most popular tourist attractions in Colorado. 

Under Penrose's direction, The Broadmoor reputation 
spread, attracting captains of industry and dignitaries 
from around the world. The Broadmoor was known as 
the "European alternative," and many of those who 
visited came for the clean mountain air, said to relieve 
the symptoms of tuberculosis and other bronchial mal- 
adies common at the time. 

Meanwhile, The Broadmoor continued to expand. In 
1938, the Broadmoor Riding Academy was transformed 
into the Ice Palace (now the Broadmoor World Arena). 
Golfing facilities were expanded in 1958 when Robert 
Trent Jones designed an additional 9 hole course. The 
course became an 18 hole course in 1965. A third golf 
course was added in 1976 and designed by Ed Seay and 
Arnold Palmer. 

Further Expansion 
With the growth of convention business, further 

expansion became necessary. In 1961, the International 
Center and a tower of sleeping rooms, including a fine 
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dining restaurant, was constructed South of the Main 
Building. In 1976, the West Complex, which includes 
154 sleeping rooms and numerous meeting rooms, was 
completed. Colorado Hall, a conference center which 
adjoins the International Center, was constructed in 
1982. 

To secure his multimillion-dollar fortune, Penrose 
formed the El Pomar Foundation in 1937, an educa- 
tional and charitable organization in which he placed 
most of his wealth. After the death of Penrose in 1939, 
Charles Tutt, Jr., a long-time colleague, took over as 
president of The Broadmoor Hotel and managed opera- 
tions. When Charles, Jr. died in 1961, his eldest son, 
William Thayer Tutt, became President of The Broad- 
moor Hotel, Inc., and along with his brother, Russell, 
managed its operations until his retirement in 1982. 
Russell Thayer Tutt then took over and managed the 
property until it was sold. He died in 1989. 

In 1988, controlling interest in The Broadmoor was 
obtained by the Oklahoma Publishing Company and its 
chairman, Edward L. Gaylord, who is dedicated to 
maintaining the tradition of excellence established over 
the past seven decades. 
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The Rangelands of Colorado 
John E. Mitchell 

To understand the rangelands of 
Colorado, one should first look at its 
physiography. Colorado can right- 
fully be called the "zenith" of the Uni- 
ted States; on average, it is the high- 
est state in elevation with more than 
50 peaks exceeding 14,000 ft. Moun- 
tain passes crossing the Continental 
Divide in Colorado frequently are 
above 11,000 ft. The lowest point in 
the state, along the Arkansas River 
where it enters Kansas, is only slightly 
below 3,400 ft., while about 95% of 
Colorado's land area is more than "a 
mile high!" The headwaters of four 
major rivers can be found in the 
Colorado mountains—the Colorado, 
North and South Platte, Arkansas, 
and Rio Grande. The watersheds of 
these rivers and their tributaries 
account for 20% of the area of the 48 
conterminous states. 

Although Colorado is high in ele- 
vation, it tends to be relatively low in 
precipitation except for a few high- 
elevation peaks along the Continen- 
tal Divide. The Sierra Madre Range 
near Steamboat Springs is the only 
mountainous area with annual pre- 
cipitation exceeding 50 in. In general, 
precipitation in the mountains ranges 
between 20 and 50 in/year, distrib- 
uted fairly even throughout all sea- 
sons. 

On the eastern plains, precipita- 
tion is sparse, falling mostly during 
the spring and summer months from 
convective thunderstorms. Along the 
Arkansas River valley east of Pueblo, 
annual rainfall is less than 12 in. It 
ranges from 12 to 16 in. throughout 
most of the high plains, but approach- 
es 20 in. in the sandhills region of 
northeastern Colorado. The state's 
driest climate, with an annual precip- 
itation of less than 7 in., is found in 
the San Luis Valley. The Grand Val- 
ley between Grand Junction and the 

Utah border also receives very little 
precipitation. [Note: It is not com- 
monly known that the stretch of the 
Colorado River between Grand Lake 
and its confluence with the Green 
River in eastern Utah was called the 
Grand River by early pioneers (Stan- 
ton 1965).] 

Like other western states, Colo- 
rado is predominantly rangeland. The 
1979 Assessment of the U.S. Forest 
and Rangeland Situation, mandated 
by the Renewable Resources Plan- 
ning Act of 1974, estimated that 47.5 
million ac., or72% of the state's lands 
are grazed. About 55% of this acreage 
is in private ownership. Of the 22 mil- 
lion acres under Federal control, a 
little more than one-third is managed 
by the Bureau of Land Management 
while 63% is on National Forests. 
Rangelands under the colitrol of the 
Defense Department, such as the 
Army's Pinon Canyon Maneuver Site, 
comprise most of the remaining Fed- 
eral land. 

Physiographic Regions 

Physiographers have divided Colo- 
rado into three major provinces: the 
Great Plains, Rocky Mountains, and 
Colorado Plateaus (Fig. 1). From a 

perspective of geological time, these 
landforms are quite young. The pres- 
ent Rocky Mountains were uplifted 
only 60 million years ago. The Great 
Plains are composed of alluvial mater- 
ial that eroded from these uplifting 
mountains and were deposited over 
thick mantles of ancient gravels worn 
away from ancestral Rockies formed 
during the Paleozoic Era (Chronic 
and Chronic 1972). The Colorado 
Plateau is dominated by sedimentary 
shales and sandstones laid down 

during the Cretaceous Period, from 
70 to 135 million years ago, and 
carved by the Colorado River and its 
tributaries since that time. 

The rangelands of Colorado are 
linked inexorably to its physical geog- 
raphy and the underlying differences 

The author is a range scientist, Rocky Mountain 
Forest and Range Experiment Station, 3825 E. 
Mulberry, Fort collins, Cob. 80524. He wishes to 
thank Prof. clinton Wasser for providing back- 
ground information for this paper. 

Fig. 1. Three major physiographic provinces in Colorado (adapted from Chronic and 
Chronic 1972). 
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in climate arid soils. The three prom- 
inent provinces and their attendant 
ecosystems contain a rich diversity 
of vegetation, wildlife, and other fauna. 

Vegetation of the Plains 
The grasslands of the Great Plains 

are classified into three well-known 
divisions: the tall-grass prairie, the 
mid-grass prairie, and the short-grass 
steppe. Two of the three have fun- 
damentally changed since European 
settlement. In the tall-grass prairie, 
native species have been largely re- 
placed by the introduced tall grass, 
corn. At the same time, native mid- 
grass prairie species have been exten- 
sively supplanted by a group of agro- 
nomic mid-grasses, wheat. Only the 
short-grass plains remains largely 
under native sod. 

James A. Michener, in his classic 
novel, Centennial, adroitly captured 
a period in history when man attemp- 
ted to supplant the native short- 
grasses with wheat and milo. Farmers, 
predominately immigrants, were en- 
ticed to Colorado during the early 
20th century by the railroads and 
other interest groups with the prom- 
ise that wheat could be grown on 12 
in. of rain per year. The Dust Bowl 
years of the 1930's burst that balloon, 
and the Federal government pur- 
chased large amounts of land that 

had been abandoned and gone into 
default. These lands were to become 
the Pawnee and Comanche National 
Grasslands, now managed by the 
U.S. Forest Service. 

During World War II, much of the 
short-grass plains were again plowed 
to grow small grains. This time, how- 
ever, the government did not buy the 
land when times later became tough. 
Rather, in the 1960's it contracted 
with farmers to seed their eroding 
lands back into grass under conser- 

vation provisions of the Soil Bank. 
When the Soil Bank payments ended, 
nearly all of the acreage involved 
reverted to grain production because 
of economic considerations. 

This process is essentially repeat- 
ing itself as a result of the Conserva- 
tion Reserve Program (CRP) of the 
1985 Food Security Act. In Colorado, 
almost 2 million ac. of cropland have 
been placed into the CAP. These 
lands comprise a major, if tempor- 
ary, increment to Colorado's range- 
lands (Fig. 2). One of the goals of the 
Society for Range Management is to 
minimize the amount of CRP land 
with highly erodible soils that will be 
plowed out for row crop production 
at the end of the program. 

The tall-grass prairie is dominated 
by the genera Andropogon, Schiz- 
achyrium, Sorghastrum, and Panicum. 
Only remnants of this prairie are 
found in Colorado. However, it may 
have occupied much larger areas 
within the Colorado Piedmont, a gen- 
tle valley running north-south between 
the Rockies and high plains, prior to 
European settlement. This depressed 
area tends to concentrate soil water, 
thereby providing suitable conditions 
for tall-grass communities. Numer- 
ous reservoirs and wetlands may be 
found within the Colorado Piedmont 
today, nearly all which is under under 
irrigated agriculture or devoted to 
urban use. An excellent example of a 

Fig. 3. The shortgrass steppe was considered a wasteland by travellers in the early 19th 
century, suitable only for Indians and buffalo. Today it is the principal ran geland vegeta- 
tion zone in Colorado. 

Fig. 2. Extent and distribution of lands in Colorado enrolled in the Conservation Reserve 
Pro gram of the 1985 Food Security Act. 
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true tall-grass relict area is located 
within the City of Boulder Open Space. 

On deep, sandy soils covering the 
uplands of extreme eastern Colorado, 
a tall-grass prairie, represented by 
grasses such as sand bluestem, 
switchgrass, prairie sandreed and 
side-oats grama, occurs on nearly 
1.7 million ac. Annual precipitation is 
12-16 in., 75% of which is received 
between May and October. This prair- 
ie provides excellent habitat for small 
mammals, upland game birds and 
other animals. The dominant shrub, 
sand sagebrush, also gives good cov- 
er and protection to wildlife. Endan- 
gered species in this region include 
the American peregrine falcon. In 
higher rainfall zones much of the 
deep sand prairie is planted to wheat 
and milo. 

The true mid-grass prairie, as repre- 
sented by different species of Agro- 
pyron and Stipa, is not prevalent 
within Colorado, and is not addressed 
in this report. 

The primary ecosystem on Colo- 
rado's eastern plains, occupying at 
least 15 million ac., is the short-grass 

steppe, dominated by blue grama 
and buffalo grass (Fig. 3). Blue grama 
was designated the state grass of 
Colorado in 1987. Other major spe- 
cies include western wheatgrass, sand 
dropseed, prickly-pear cactus, and 
scarlet globemallow. The most com- 
mon shrub is four-wing saltbush. 
Prior to the mid-l9th Century, the 
short-grass steppe was home to 
countless bison, antelope, prairie 
dogs and other herbivores. The vege- 
tation present has, consequently, 
evolved under unmitigated grazing, 
and is highly resistant to grazing 
pressure by domestic herbivores (Klip- 
pIe and Costello 1960). Short-grass 
communities also provide good pro- 
tection from wind erosion. 

Typical riparian zones in the east- 
ern plains occupy flood plains and 
adjacent bottomlands along braided 
streams and rivers. Prior to dam and 
reservoir construction for irrigation, 
as well as waterdiversions from west 
of the Continental Divide, even major 
waterways were intermittent during 
the late summer and early fall (Crouch 

1961). Today, rivers traversing the 
Great Plains flow year-round, provid- 
ing a different water regime for ripar- 
ian ecosystems. Before water devel- 
opment, trees were widely scattered 
along the South Platte River (Con- 
klin 1928), but, by 1900, plains cot- 
tonwoods had become increasingly 
established (Crouch 1961). Willows 
are found with cottonwood in ripar- 
ian zones that are not heavily grazed 
during the summer growing season 
(Sedgwick and Knopf 1991). 

Understory species in plains ripar- 
ian areas include prairie cordgrass, 
panicum, common reed, sedges, Can- 
ada wildrye, woods rose, golden cur- 
rant, and snowberry. A profusion of 
other grasses, forbs and shrubs may 
also be encountered in these riparian 
zones. 

Wildlife are numerous on the short- 
grass steppe. Although the bison has 
been eliminated as a free-roaming 
animal, thousands of antelope may 
still be seen by travellers passing 
through the area. Colorado's state 
bird, the lark bunting, is a familiar 
inhabitant. Other plains animals in- 

Fig. 4. Subalpine meadow in north central Colorado. These meadows provide much of the available livestock forage in the lodgepole pine 
and spruce-f ir zones and are also valuable to elk. 
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dude the coyote, black-tailed prairie 
dog, golden eagle, and curlew. An 
endangered species, the mountain 
plover, appears to do best in areas 
that have been grazed. In riparian 
zones, selected wildlife species com- 
prise birds and mammals like the 
great blue heron, bald eagle, white- 
tailed deer, and many waterfowl. 

Vegetation of the Rockies 
The mountain ranges in Colorado 

are a subset of the Southern Rocky 
Mountains (Fenneman 1931). Range- 
lands in the Colorado Rockies extend 
from shrubby foothills communities 
to the subalpine zone found above 
timberline (Peet 1981). In general 
terms, they fall into five major eco- 
systems; foothills brush, pine/Doug- 
las-fir forests, aspen, mountain grass- 
lands/alpine meadows and riparian 
areas. 

The foothills brush ecosystem has 
broad contrasts in species composi- 
tion, depending upon location. Along 
the Front Range, the mountains adjoin- 
ing western edge of the Great Plains, 
it is dominated by mountain mahog- 
any, skunkbrush, and wax currant. 
On the foothills and mesas of the 
western slope, the ecosystem is typi- 
fied by a Gambel oak and service- 
berry overstory. Understory species 
are quite diverse. Big bluestem, side- 
oats grama, and needle-and-thread 
are common grasses along the Front 
Range, while Indian ricegrass, west- 
ern wheatgrass, and elk sedge appear 
on the western slope. 

The pine/Douglas-fir zone is the 
lowest of the true montane forests in 
the Southern Rockies. From a classi- 
fication perspective, it can be divided 
into communities having only gra- 
minoid species in the understory and 
those with browse species, also (Alex- 
ander 1985). The dominant tree is 
easily ponderosa pine. Douglas-fir 
predominates in mesic areas within 
the zone, such as on north-facing 
slopes. 

Primary herbaceous understory spe- 
cies in the pine/Douglas-fir zone 
include mountain muhly, sedge, June- 
grass, Arizona fescue and King spike- 
fescue. Woody understory species 
include mountain mahogany, bitter- 
brush, wax currant, sumac and woods 
rose. 

The pine/Douglas-fir zone is char- 
acterized by low timber productivity 
and moderate forage yields. How- 
ever, these sites are valuable as late 
spring or summer range for cattle 
and winter and early spring range for 
big game. The communities with 
shrub-dominated understories can 
be particularly important for deer 
and elk. Rangelands in Colorado sup- 
port more elk (200,000 head) than 
any other state, and nearly 600,000 
deer reside there, too (Unpublished 
report, Colorado Division of Wildlife). 

Aspen communities occurthrough- 
out the Southern Rocky Mountains, 
but are most abundant west of the 
Front Range and Sangre de Cristos 
(DeByle and Winokur 1985). Stands 
of aspen traditionally have been cate- 
gorized as seral following fire, which 
is often the case; however, some 
authors believe that aspen can be 
considered climax in a few habitats 
(Langenheim 1962). 

Aspen community types range from 
warm dry sites in southwestern Colo- 
rado with understories of pachistima 
and whortleberry, to moist sites with 
understories of grasses such as blue 
wildrye and Thurber fescue, to wet 
sites distinguished by rich forb/grass 
understories containing meadowrue, 
cowparsnip and tall larkspur. 

The value of aspen stands for wild- 
life needs and as a source of summer 
forage for livestock are broadly acknow- 
ledged (Ellison and Houston 1958). 
They produce widely varying amounts 
of forage, depending upon habitat 
type, however, ranging from more 
than 4,500 Ib./ac. to less than 500 
lb/ac. 

The extensive lodgepole pine and 
spruce-fir forests that grow at mid- 
elevations (around 8,000-10,000 ft.) 
only provideforagewheredisturban- 
ces, such as fire and logging, create 
openings or in natural meadows 
(Moir 1969). Riparian ecosystems, 
although not expansive in area, are 
extremely important in the montane 
zone for both wildlife habitat and 
livestock grazing. 

Grasslands and mountain mead- 
ows can be found within all montane 
and subalpine zones above 8,000 ft. 
in the Colorado Rockies. In the pon- 
derosa pine zone, species like Parry 
oatgrass and sun sedge are com- 
mon. On more mesic habitats, gra- 
minoid species include tufted hair- 
grass, bluejoint reedgrass, and alpine 
timothy. Wet meadows tend to be 
dominated by sedges such as Nebras- 
ka sedge and rushes like millet 
woodrush. Numerous forbs are com- 
mon on wetter mountain meadows, 

FIg. 5. Willow-dominated riparian community near Woodland Park, Colorado. The U.S. 
Forest Service's Manitou Experimental Forest, site of many grazing studies in the ponde- 
rosa pine zone, is nearby. 
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including solomonplume, blue-eyed 
grass, groundsel, and Rocky Moun- 
tain iris (Fig. 4). 

Riparian areas in theSouthern Rock- 
ies typically have overstories of nar- 
rowleaf cottonwood, often with blue 
spruce as a co-dominant at higher 
elevations. Blue spruce, of course, is 
Colorado's state tree. The shrub layer 
is controlled by willow communities 
unless they have been overgrazed. 
Willows, themselves, form the over- 
story in habitats too cold or wet for 
tree survival (Fig. 5). Alder and honey- 
suckle are two other familiar shrubs 
in the riparian zone. Understories in 
montane riparian areas include solo- 
monplume, baneberry, bedstraw, field 
horsetail, and many of the grasses 
associated with wet meadows. 

Besides deer and elk, montane 
rangelands in Colorado are home to 

black bear, mountain lion, bobcat, 
bighorn sheep, and numerous smaller 
mammals. Common birds include 
blue grouse, Swainson's hawk, and 
golden eagle. 

Three large mountain parks, named 
North, Middle, and South, are a promi- 
nent part of the Rocky Mountain 
Province in Colorado. Each is unique 
in its representative vegetation. North 
Park, which lies between the Park 
Range to its west and the Front 
Range to its east, forms the head- 
waters of the North Platte River. Sit- 
uated at an elevation of 8,200 ft., 
North Park is epitomized by large 
expanses of sub-irrigated grasslands 
that are well-suited for haying opera- 
tions. The native plant community 
was composed primarily of the cool- 
season bunchgrasses Arizona fescue, 
mountain muhly, and Parry oatgrass. 

For nearly 100 years, much of North 
Park has been irrigated for increased 
hay production, resulting in a change 
in species composition to sedges, 
along with seeded cultivars liketimo- 
thy, orchard grass, and clover. 

North Park has high value as wild- 
life habitat because of the luxuriant 
cover of grasses on the uplands and 
willow-dominated riparian commun- 
ities along its many streams and 
small rivers. The Arapaho National 
Wildlife Refuge occupies several thou- 
sand acres along the Illinois River in 
the center of the park. In addition to 
waterfowl, upland game birds, mule 
deer, and elk, more than 600 moose 
now live in North Park after a small 
number were introduced a decade 
ago. 

Middle Park, located just below the 
headwaters of the Colorado River, is 

Fig. 6. Oakbrush vista in southern Colorado. 
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the only park of the three found west 
of the Continental Divide. It is sur- 
rounded on the north by the Rabbit 
Ears Range, and on the west and 
southwest by the Gore Range. Lower 
in elevation than the other two parks 
(i.e., approximately 7,500 ft.), Middle 
Park is dominated by Wyoming big 
sagebrush at lower elevations, basin 
big sagebrush in upland swales and 
alluvial terraces and mountain big 
sagebrush at higher elevations and 
on north-facing slopes (Tiedeman et 
al. 1987). Herbaceous species in Mid- 
dle Park include western wheatgrass, 
bluebunch wheatgrass, bottlebrush 
squirreltail, and elk sedge. Much of 
Middle Park is classified as critical 
winter range for mule deer and elk in 
addition to providing valuable graz- 
ing for domestic livestock. 

South Park is a unique ecosystem 
because of its high elevation and 
extremely flat topography. It is situ- 
ated between the Mosquito Range 
and Front Range, about 55 mi. west- 
northwest of Colorado Springs. It is 
the highest of the three parks, with a 
mean elevation of 9,200 ft. The head- 
waters of the South Platte River drain 
the park, flowing from northwest to 
southeast before turning back to the 
north and cutting through the Front 
Range towards Denver. Because of 
its level terrain, runoff is extremely 
slow compared to evaporation; there- 
fore, soils tend to be highly calcare- 
ous and caliche layers are common. 

South Park's vegetation is primar- 
ily sparse grassland with interspersed 
islands of ponderosa pine on iso- 
lated small mountains. Principal spe- 
cies consist of Indian ricegrass, blue 
grama, western wheatgrass, bottle- 
brush squirreltail, and winterfat. Pro- 
duction averages only 500 lb/ac. Both 
cattle and sheep make extensive use 
of South Park during the late spring 
and summer months. 

Salt meadows occur where water 
accumulates in the park. Their plant 
communities are dominated by var- 
ious mixtures of alkali sacaton, alkali 
cordgrass, and western wheatgrass. 
Other species often present include 
foxtail barley, alkali muhly, and salt- 
grass. 

The San Luis Valley is similar to 
South Park, except it is 1,600 ft. lower 
in elevation and has an annual rain- 
fall that is only two-thirds of the 
park's 10—12 in. This valley, situated 
in the rain shadow of the San Juan 
Mountains on its west and bounded 
by the Sangre de Cristos on the east, 
is found in south-central Colorado, 
opening south into New Mexico. The 
Rio Grande River passes through on 
its way to the Gulf of Mexico. 

Most of the dominant species in 
the San Luis Valley are the same as 
found in South Park. The valley con- 
tains many deep sand sites, domi- 
nated by Indian ricegrass and needle- 
and-thread. Greasewood, rubber rab- 
bitbrush and four-winged saitbush 
are found on salt flats in the valley. 
Because of a high water table, irri- 
gated agriculture is a major land use 
wheresalinity is nota problem (USDA 
Soil Conservation Service 1981). 

Vegetation of the Western 
Plateaus 

As previously described, the west- 
ern one-third of Colorado is a region 
of fairly level sedimentary rocks. Be- 
cause the area has been uplifted so 
far above sea level, the rivers emanat- 
ing from its higher terrain towards 
thewest, including theYampa, White, 
Colorado, Dolores, Gunnison, and 
San Juan, have dissected it, thereby 
separating the province into large, 
isolated plateaus. These substantial, 
and often abrupt, changes in topo- 
graphy, soils, and elevation have crea- 
ted a diverse landscape with numer- 
ous rangeland ecosystems. 

Vegetation on top of the highest 
plateau, the White River, about 11,000 
ft. mean sea level, closely approxi- 
mates upper montane and subalpine 
vegetation of the Rocky Mountains 
to its immediate east. The other pla- 
teaus are lower, and the montane 
zone is predominantly covered by 
ponderosa pine forests (Alexander 
1985). A widespread rangeland com- 
munity in this zone is the ponderosa 
pine/Arizona fescue habitat type. On 
rockier sites, the understory is often 
woody because of the presence of 

gambel oak. Mountain muhly and 
blue grama may also be found beneath 
ponderosa pine overstories. 

Fire is an important ecological fac- 
tor in southwestern ponderosa pine 
ecosystems, particularly in relation 
to the abundance of gambel oak 
(Brown 1958). For example, follow- 
ing destructive fires, gambel oak can 
regenerate asexually from adventi- 
tious buds, forming dense under- 
growths that will preclude pine regen- 
eration. 

A foothills shrub transition zone, 
dominated by gambel oak and moun- 
tain mahogany, is positioned below 
the ponderosa pine forest. Gambel 
oak has diverse growth forms in Colo- 
rado (Harper et al. 1985). In some 
areas it takes a tree form, while in 
others it establishes compact, shrub- 
like patches that are impenetrable to 
man and other larger animals. Few 
research results are at hand to explain 
the reasons for such morphological 
variability; however, authorities have 
speculated that it is a combination of 
environmental factors and genetic 
hybridization with species formerly 
inhabiting the area (Clary and Tiede- 
mann 1992). 

Gambel oak stands are not exten- 
sively grazed because of a lack of 
available water and their dense vege- 
tation; nonetheless, they frequently 
serve as valuable habitat for many 
wildlife species, including deer (Reyn- 
olds et al. 1970). Some oak stands 
have a high recreational amenity val- 
ue during the fall when their tree 
foliage turns bright shades of red 
(Fig. 6). 

Below 6,900 ft., pinyon-juniper com- 
munities become prevalent through- 
out the Colorado Plateau. Their under- 
stories are primarily grasses: blue 
grama, tobosa, side-oats grama, and 
western wheatgrass. Pinyon-juniper 
woodland occupies about 4.4 million 
ac. in Colorado, substantially less 
than in New Mexico, Utah, Arizona, 
and Nevada (unpublished data). It is, 
regardless, an important component 
of the Colorado Plateau country. 

Nearly all of the pinyon-juniper 
zone has been grazed by livestock, 
especially during the period between 
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1880 and the end of World War I 

(West 1984). Grazing, coupled with 
unquantified (in Colorado) effects of 
fire, have undoubtedly contributed 
to shifts in geographical distribution 
and community structure of this type 
(Jameson 1987). 

Great Basin sagebrush ecosystems 
(Kuchler 1964) are another impor- 
tant foothills component of the Colo- 
rado plateau. The three primary sub- 
species of big sagebrush, mountain, 
basin and Wyoming, are all present. 
Soil factors, fire, and grazing appear 
to control the relative distribution of 
pinyon-juniper and the 3 sagebrush 
subspecies (Bonham et al. 1991). 
The watersheds of the White and 
Yampa Rivers in northwestern Colo- 
rado, known for their large reserves 
of coal, natural gas, and oil shale, are 
occupied by sagebrush across nearly 
5 million acres (Fig. 7). 

One encounters salt desert shrub 
ecosystems, dominated by members 
of the family Chenopodiaceae, at the 
lowest elevations within the Colo- 
rado plateau province. The salt desert 
shrub can be considered as a high, 
cold desert, typified by high evapo- 

transpiration-to-precipitation ratios, 
a comparatively short growing sea- 
son and poorly-drained alkaline soils. 

The most common species in Colo- 
rado's salt desert shrub are shad- 
scale and greasewood, the former on 
adobe hills and benches and the lat- 
ter on alkaline flats. Other shrubby 
species include mat saltbush, spiny 
hop-sage, and Wyoming big sage- 
brush on better-drained sites. Grasses 
make up approximately one-half of 
the foliar cover under conditions of 
favorable precipitation and proper 
grazing. They include bottlebrush 
squirrel tail, Indian ricegrass, wildrye, 
and alkali sacaton. 

Wildlife species in the salt desert 
shrub have adapted to little free water 
and extremely hot and cold tempera- 
tures (that can fluctute as much as 
80°F during 24 hours). Black-tailed 
jackrabbit, kangaroo rat, coyote, des- 
ert kit fox and numerous reptiles 
inhabit these desert areas. 

So, there you have it. From the 
vastness of the Great Plains to her 
rampart-like mountains and colorful 
western plateaus, the rangelands of 
Colorado are a broad representation 
of the diversity and vistas of western 
North America. They provide a means 
of livelihood to some, a source of 
clean air, water and food to many, 
and a sense of enjoyment to us all. 
Our job is to work towards the en- 
hancement of all these benefits. 
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Ranching in Gore Creek, Colorado, before Vail 

E. Belle Frasler and Gary W. Frasler 

Belle Frasier kept a diary all of her life. Over a period of time she 
wrote down Incidents from her diary in a narrative form. She was in 
the process of compiling some of these notes into an article on the 
Vail Valley at thetime of her death in 1991. I have taken the opportun- 
ity to complete the article, hopefully in the manner that she 
wlshed,—Gary Frasier 

Can you imagine an isolated mountain valley encom- 
passing all the wildness that had been there since time 
immemorial except for about 10 home sites that had been 
gouged out of the willow bends? Most of the homes were 
made of logs blending perfectly with the environment. 
Beautiful meandering Gore Creek went quietly about its 
business about 9 months of the year, until the spring thaw 
attacked the accumulated snow and the entire hillsides 
seemed to be running water and the Creek became a 
roaring torrent. 

We were second and third generation ranchers living in 
the southwestern corner of Nebraska. For years we had 
seen the beautiful fat cattle arriving at the Denver Stock 
Show from the Colorado mountain meadows, so we 
decided a mountain ranch was the way to go. Some of our 
friends (from western Nebraska) had moved several years 
before to a mountain ranch on Gore Creek west of 
Denver, Colorado. They knew of another ranch for sale. In 

Belle Frasler was a rancher in southwestern Nebraska. Gary Frasier is a 
researcher with USDA-ARS, Fort Collins, Cob. 

Vail Valley 1993. 

"When Vail was Simply Gore Creek' Painting by Wilber Frasier 
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the fall of 1938 we visited them and looked over the ranch. 
We were so impressed by their garden—huge heads of 
lettuce and strawberries as large as small apples, which 
you ate with thick cream and a slab of homemade bread 
and butter. Our friends sold hundreds of dollars worth of 
produce to families in nearby Minturn, Colorado, which 
had 2 big payrolls—the Empire Zinc mine and the railroad 
division center of the Denver and Rio Grande Railroad. 
Minturn had a huge ice house to fill railroad refrigerator 
cars (the ice was cut in the winter at Pando and stored for 
summer use) and a switch yard where huge helper steam 
locomotives for pulling trains up Tennessee Pass puffed 
away 24 hours a day. The soot could not escape the 
canyon walls and settled back down. It was practically 
impossible to dry clothes on outside clothes lines. As the 
snow fell all winter, it was scooped from sidewalks and 
piled high at the edges of the streets with soot coating 
each additional layer, making it look like piled-up heaps 
of coal. 

We were true pioneers when we moved to our newly 
purchased ranch on Gore Creek, Eagle County, Colo- 
rado. I (Belle Frasier) am one of the dwindling number of 
people who can say they moved from one place to 
another in an "immigrant car." That had been the accepted 
mode of transportation in this Nebraska area (and many 
other pioneer areas) 40-60 years ago. The cars were 
furnished by the railroads. One would first load their fur- 
niture, dishes, all household possessions in one end of 
the car—piled to the roof. Then a partition was installed. 
At the last minute the livestock, milk cows, horses, crates 
of chickens, sheep, hogs, and family dogs were loaded. It 
was a hectic time as we filled the cars, and then away they 
went pulled by a steam locomotive (we had another car of 
cattle and 13 sows). When we sent our immigrant car we 
had a neighbor boy go with it. He did the necessary 
feeding, milked the cows, and slept in the car (part of the 
deal was a free train ride home on the passenger train). 

After the ImmIgrant car was on Its way, we hurriedly 
packed suitcases, our "treasures," and started out. It was 
afternoon by the time we got ready. I remember tears on 
my mother-in-law's cheek as the she kissed us goodbye. 
We only got as far as Burlington, Colorado, that night. 
Breakfast at Limon, Colorado, lunch at Buena Vista, blew 
out a tire at Manitou (could not go the shortcut west of 
Denver—the highway had not been constructed over Vail 
pass). 

After we left the Leadville area (on top of the world) we 
seemed to be catching a freight train, and as we passed 
we saw our neighbor boy sitting in the door of the immi- 
grant train with his arms around our dog. 

We got to Minturn, Colorado, at the junction of the Gore 
and Eagle Rivers about 4 pm and on to the neighbor's 
ranch. They helped haul the stuff up to our house. 

When we had seen the place in the fall and bought the 
ranch, there was a pole corral, but the old fellow had torn 
it down and burned it as firewood during the winter. Our 
neighbor boy stayed and helped a few days. So much to 
do—what do you do first? String a wire corral. Shingle 
brooder house (I had small chicks ordered). 

There were not enough hours in the day—we prepared 
a garden plot, planted seeds, cleaned up cans and trash, 
all the time milking our herd of cows twice a day and 
selling the produce. I remember how clean the air was, the 
smell of evergreens, and how every time I stepped out- 
doors I gasped as my eyes swept to the very top of the 
mountains across the valley. And I'll neverforgetthe sight 
of the Mount of the Holy Cross as seen from Booth's 
Garden on top of the mountain back of our house. 

Ranch house on Gore Creek—1939-41. 

Ranching buildings 1941. 
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The first hard rain shower made us realize that our 
house leaked everywhere. We put out pans to catch the 
drips just like the old Ma and Pa Kettle movies. As soon as 
possible we put new roofing on our house, another 
unplanned task. 

But I had to go fishing. There was a private fish pond 
down the hill fed by a big spring. We were able to catch 
nice trout if the wind was riffling the water surface. If the 
water was still the fish would skitter away the minute you 
appeared. 

One of the first and most important jobs was to go to 
Eagle, Colorado, and get acquainted with the banker. We 
bought some grain for the chickens and some cull pota- 
toes at the college farm. We chopped them up and fed 
them to the milk cows. I remember how proud I was of the 
beautiful lettuce that was forming in the garden, enor- 
mous heads—until our milk cows and colt found them 
and ate the centers. 

Fences must be fIxed. It was such a job to make fences 
for someone used to digging in the sandhills of Nebraska 
where there were no rocks. Wilber (my husband) cut 
some small quakies (aspens) to make the fence posts and 
after a struggle of getting them set among the rocks 
would often find the next morning that during the night 
the beaver had cut them all off to use in their dams. 

There were some hay meadows where willows had 
been cleared in the bends of Gore Creek. To put up the 
hay it was necessary to get a new hay stacker pole. Wilber 
and my visiting brother took a newly purchased old team 
of mountain-wise, broken to ride and harness horses, and 
axes looking for a suitable tree to make the hay stacker 
pole. They didn't realize it was against the law to cut a live 
tree in the forest. They were inexperienced woodsmen 
and it was quite a job to get the tree down. They trimmed 
off the branches, carefully measured the required length 
and cut it off, hitched the team to it—and couldn't budge 

it. They had to cut another length in a smaller diameter 
area. There was an old bridge across the creek to our hay 
meadow. One day some planks broke and let one of our 
work horses fall half way through. It was quite a commo- 
tion to get her out. Wilber rebuilt the bridge. It is in one of 
his oil paintings of the area. 

There was a cobbled up but very efficient wood saw 
with an old truck motor rigged to a table. But first the 
wood had to be gathered. Immediately back of the house 
the bank was so steep you needed hand holds to climb it. 
You could see the path where the trees had been skidded 
down. There were so many dead dry aspens we soon had 
a pile of firewood. 

We had to carry all the water for the house, laundry and 
all, from a barrel set back in the hill beyond the chicken 
house where a spring ran a constant finger-sized stream 
of delicious water all the time. The barrel was always full. 
The path would get icy in the winter. In the springtime of 
oursecond year we realized there was anotherspring and 
some old pipe indicated that once it had been piped into 
the house. We cleaned it out to the best of our ability and 
actually got some running water, such an improvement. 
In thefall whilewe werevisiting in Nebraskathe pipefroze 
and we were never able to get it running again before we 
moved away. 

There had been a whiskey "still" sometime in the distant 
past in the trees behind the house. One day when riding 
the horses a path was discovered which led to a small 
shack, all tumbled in, with the forest fast encroaching on 
it. 

We were the last year-round ranchers up the creek in 
the winter. It was up to us each morning after we finished 
the livestock chores to hook on an "A" drag and follow the 
road down around the bends, pushing the new snowfall 
down. If we let it accumulate, we would have been snowed 
in. We also learned that when feeding hay in the winter 
you should drive to the closest stack and continue on to 
the farthest away; feed it first, driving every day over the 
same road, or you'd never be able to get to the far one. The 
horses would carefully stay on the packed track. 

Our isolated mountain valley was soon to know pro- 
gress. Work began on No. 6 highway over Vail pass and 

Vail Golf Course. 

Hay meadow 1941. 
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down Gore Creek. It was exciting to see the big equip- 
ment moving over the primitive roads. I remember a big 
drag line getting stuck and the boss yelling and stomping 
and finally throwing his hat down and stomping it. We 
sold milk to the Engineers' camp and many chickens and 
eggs. Sometimes as we started to town the road would be 
blocked by boulders that had just been blasted. The new 
highway seemed to ruin our place, cutting the hay mea- 
dows in half. There was a deep cut in front of the house 
and no way to make an entrance. We had to have a gate 
installed about 1/4 mile away and then angle up across a 
field. Our pickup truck had no brakes so it was necessary 
to zip up into the yard make a circle around the drive and 
coast to a stop. You had to gauge how much power to get 
up the hill and still be able to stop. 

We came to realIze that the government altItude marker 
in our yard which read 8,272 feet above sea level was 
trying to tell us something—namely that it was too high 

for a cattle ranch. The snow was the most gorgeous in the 
world and that is what caught the eye of the ones who saw 
the potential for a fabulous ski resort. Wil ber seemed to be 
bothered by the altitude so we decided to move back to 
Nebraska. Now the valley is the world-renowned Vail Ski 
Resort and our meadows are the Vail Golf Course. For 

years our place was not part of the Vail Development. 
Then the new interstate highway and golf course changed 
the appearance of the area, the beautiful meandering 
Gore Creek was crowded over to a new channel that looks 
artificial. When I hear visitors exclaim "how beautiful it is 
at Vail," I always think, "None of them has seen it as 
beautiful as I did." We sold out too soon. Within a few 

years that land was worth $200,000 an acre. The founda- 
tion of our old home and the scraps of the chicken house 
Wilber built are still there, along with the memories and 
the receding shadows of Time. 

A Grazing Plan (Cowboy Poetry by Stan Tixier) 
A rancher saved to help his son 

Enroll in their State College, 
He reckoned he could use some help 

And educated knowledge 
On how to utilize his range 

And feed his cattle better, 
And so he sent his boy to school 

And then wrote him this letter: 

"When you get home, I want you to 
Devise a Grazing Plan, 

And calculate the way that we 
Might run the most we can, 

Our cow herd's looking sorta' poor, 
I think they should be fatter, 

So your assignment is to look 
And figure what's the matter." 

The lad came home, degree in hand, 
Computer programs too— 

It shouldn't take him very long 
To ponder what to do. 

He rode the range for several days 
To see all he could see, 

He left his saddle horse at home 
And drove an ATV. 

He drew a map that clearly showed 
ONE wind-mill in the middle 

The grass was GONE for several miles 
Around, it was a riddle 

Just how those cows could find a thing 
To eat, he wasn't sure, 

Repulsive as it was, he saw 
They grazed on horse manure. 

It seemed the horses ranged beyond 
The radius of cows, 

To where the grass was tall and green, 
So Son told Pappy how 

"There's more than one way to resolve 
This problem, several courses, 

It's my professional advice, 
We've got to get more horses!" 

I ' 



The ability to estimate the amount of defoliation that 
has occurred to forage plants on a rangeland area is 
important to good grazing management. It depends fun- 
damentally on understanding the degree of use that can 
occur without reducing forage plant productivity or 
inducing undesirable changes in species composition. 
Information on the degree of use continues to be neces- 
sary to adjust stocking rates and grazing periods to 
ensure that the threshold value of defoliation is not 
exceeded. However, estimating and monitoring defolia- 
tion levels on desert shrubs is difficult because of inde- 
terminant growth and the propensity for animals to defol- 
iate more than the current year's growth. 

"Utilization" is defined as the proportion of a forage 
plant's current season's growth removed by grazing 
animals (Cook and Stubbendieck 1986). Estimation of 
utilization is inherently difficult because the object is to 
quantify something that is no longer present—that por- 
tion of the plant removed by grazers. Several methods 
have been developed for estimating grass utilization, 
most of them based on clipping and weighing grazed and 
ungrazed plots. Estimating current growth and the pro- 
portion of it removed by grazing is relatively easy for 
grasses compared to shrubs. On shrubs, grazing animals 
generally consume 100% or more of the current season's 
growth with each bite, often removing several years of 
growth at once. Furthermore, current season growth on 
shrubs is very difficult to distinguish from past growth 
after the period of active growth in the spring when the 
stems and leaves become lignified. 

Typical methods for estimating utilization on shrubs 
rely on measuring the remaining plant parts to infer the 
biomass removed (Cook and Stubbendieck 1986). For 
example, twig diameter at the point of browsing was mea- 
sured by Roundy et al. (1989) to estimate the amount of 
biomass removed by using regressions of twig diameter 
and twig weight. Such methods are applicable to the 
close study of a few forage shrubs, but are far too time- 
consuming for extensive rangeland monitoring. 

The method currently recommended in the Nevada 
Rangeland Monitoring Handbook (Nevada Range Stu- 
dies Task Group 1984) requires classification of plants 
into one of six categories based on the proportion of 

current growth removed. The method was developed for 
herbaceous plants, and does not address the difficulties 
of determining the current year's growth of desert shrubs 
and the grazing behavior of cattle and burros on shrubs. 
Because it is difficult to consistently assign browsed 
shrubs to 1 of 6 use classes, the results can vary widely 
among observers. 

For these practical reasons, the standard concept of 
utilization is not useful in desert shrub ranges. We believe 
that a more useful index to the degree of use in desert 
shrub communities is the proportion of heavily browsed 
plants. The method we have developed, called Binomial 
Use Monitoring (BUM), eliminates the need to estimate 
the amount of removed foliage and requires the least 
possible amount of judgment on the part of the observer. 
A large number of plants of the key forage species is 
observed (e.g., along transects). At each observed plant 
an assessment is made of the proportion of the total 
number of stems that have been browsed in the current 
grazing year, regardless of the amount of growth removed 
from each stem. Thus, if a shrub has 25 stems and 15 of 
them have been browsed, then the index of use on that 
shrub is 15/25 60%. We have chosen the easily evaluated 
criterion of 50% to classify shrubs into 1 of 2 categories: 
#1 = shrubs with fewer than 50% of their currently living 
stems browsed and #2 shrubs with more than 50% of 
their currently living stems browsed (Fig. 1). The indexto 
grazing use of an area is the proportion of key forage 
plants sampled in the area that fall into the #2 category. 

The BUM method is similar in idea to the "shortcut" 
method of Canfield (1942), in which the percentage of 
perennial grasses grazed to a 5-cm stubble is estimated 
and used to infer the proportions of more lightly grazed 
and ungrazed plants. Other methods based on percen- 
tages of grazed vs. ungrazed plants include the stem 
count method (Stoddard 1935, Pechanec 1936), and the 
grazed plant method (Roach 1950, Springfield and Peter- 
son 1964). These early workers dealt exclusively with 
perennial grasses and used empirically derived regres- 
sions between grazed plant percentage and utilization to 
calculate the percent utilization at the study site. 

The Binomial Use Monitoring (BUM) method was eval- 
uated in desert shrub vegetation near Lake Mead, Arizona 
and Nevada, to address (1) How accurately different 
observers score plants, (2) What intensity classes of 
browsing are most difficult to score accurately, (3) How 
consistently different observers assign a BUM index to an 
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area, (4) How accurately different observers assign a 
BUM index to an area, and (5) How accurately the BUM 
method can distinguish among areas with different levels 
of use? 

Materials and Methods 
The evaluation of BUM was undertaken in February, 

1991, in conjunction with the establishment of a wild 
burro grazing monitoring program for the Lake Mead 
National Recreation Area, Arizona and Nevada. The study 
involved 5 observers, 2 of whom had previous experience 
classifying Ambrosia dumosa (white bursage) with the 
BUM method. A 30-minute training session was con- 
ducted the first day to explain the BUM method and sev- 
eral plants were inspected and counts made of their stems 
to classify them as #1 or #2. A second 30-minute training 
session was held on the second day. 

One hundred Ambrosia plants with known percentages 
of browsed stems were used to address questions of indi- 
vidual plant accuracy and differential error among brows- 
ing intensity categories. Each plant was numbered and 
placed in 1 of 5 browsing intensity classes—0—20%, 
21 —40%, 41 -60%, 61-80%, 81—100%—describing the pro- 
portion of currently living stems that had been browsed or 
clipped. In orderto have 20 plants in each of the5 catego- 
ries, a number of plants were clipped to appropriate levels 
before the study began. Plants in the 41 -60% category 
were marked as #1 or #2, indicating that their level of 
browsing was less than or greater than 50%. The 5 
observers scored each of the 100 marked plants as either 
#1 or#2. 

To determine consistency and accuracy in assessing 
the BUM score for a given area, 4 areas containing 

approximately 400 Ambrosia plants each were marked at 
Walker Wash, Twin Springs Wash, and at2 sites atAcacia 
Wash. Every plant within the marked areas was inspected 
before the test to determine the area's actual BUM score. 
Each observer scored only 100 plants within each test 
area, selecting them as they traversing the marked area. 

Results 

Observer's accuracy at classifying plants into the cor- 
rect BUM category was evaluated by calculating the per- 
cent of plants incorrectly categorized. The mean percent 
of incorrect scores was 22, ranging from 1 8to 25 for the 5 
observers (Table 1). As expected, the highest number of 
incorrect scores was in the 41—60% category. Plants 
whose true level of browsing is near 50% are difficult to 
correctly score as above or below the 50% level. 

Some observers showed a tendency to overestimate 
the browsing intensity on individual shrubs, while others 
showed a tendency to underestimate. The strong ten- 
dency of 1 observer to over-estimate browsing intensity 
accounts for the large percent error in the 21 -40% class 

Table 1. Incorrect BUM scores for different browsing Intensity 
classes, expressed as a percent of the total number of plants 
scored in the class. The results of five observers have been pooled. 

Browsing Intensity Class Percent Incorrect 

O_20% 6 
21_40% 34 
41-60% 35 
61_8001o 17 
81_100% 19 

All Classes 22 

A 

Fig. 1. Comparison of Ambrosia dumosa plants that have <50% or >50% of stems browsed. Plant A has 4 of 14(29%) stems browsed and 
plant B has 12 of 14 (86%) stems browsed. Plant A would be placed in BUM class #1 and plant B in class #2. 

B 
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Removed by Browsing 

Fig. 2. Underestimating the number of stems that have been browsed will occur when browsing reduces the number of stems remaining. 
Plant A has 14 stems, and browsing 10 of those stems to approximately half the height of the plant will reduce the number of stems 
remaining to 9. Therefore, plant A should be recorded as 10 of 14 (71 %) of stems browsed. However, plant A will look like plant B when 
monitoring occurs, and the observer will record only 5 of 9 (56%) stems browsed. 

(Table 1). The percent of errors in the 81-100% class is 
surprising, and is not due to 1 observer consistently 
underestimating, but rather results from several individ- 
ual plants that most observers misclassified. 

The observers' BUM index scores for the 4 test areas 
were not very consistent, and there was a relatively high 
coefficient of variation at all sites (Table 2). At each site, 
the score of only 1 or 2 observers caused most of the 
variance, but that observer was not consistently incorrect 
at every site. Most observers were within 3 standard errors 

(SE) of the actual value; the most experienced was within 
1 SE at 3 of 4 sites. Standard error was calculated with the 
normal approximation method (Zar 1984, p. 377). The 
mean score for all observers was a good estimate of the 
actual score at all sites: the 80% confidence interval 
included the actual score. 

The sample means were lower than the actual BUM 
scores in all 4 test areas (Table 2), suggesting a tendency 
to underestimate the proportion of #2 plants in a popula- 
tion. Of the 19 scores, 12 were underestimates, 6 were 

Table 2. Observers' BUM scores compared to the actual scores of four test areas. The standard error of each observer's estimate is in 
parentheses. The mean and the coefficient of variation (C.V.) among observers' scores at each site are given. (n looper observer at each 
site). 

Site 
Observer Sample 

Mean 
Actual 
Score C.V. A B C D E F 

Acacia lower 49 
(5.0) 

45 
(5.0) 

-- 15 

(3.6) 
42 

(5.0) 
65 

(5.0) 
43 

(2.2) 
46 0.42 

Acacia upper 55 
(5.0) 

79 
(4.1) 

-- 42 
(5.0) 

70 
(4.6) 

-- 62 
(2.4) 

65 0.27 

Walker Wash 12 

(3.3) 
16 

(3.7) 
5 

(2.2) 
16 

(3.7) 
3 

(1.7) 

-- 10 
(1.3) 

14 0.59 

Twin Springs 11 

(3.1) 
6 

(2.4) 
13 

(3.4) 
9 

(2.9) 
2 

(1.4) 

-- 8 
(3.8) 

13 0.53 

A B 
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overestimates, and 1 was exactly correct. 

Discussion 
The results emphasize the importance of sufficient 

training for even the most simple methods. The worst 
deviations were recorded at the first plot sampled, and the 
observers reported that their confidence, and evidently 
their accuracy, improved with experience. Observer A, 
whose average deviation from the true BUM scores of the 
test area was the lowest, and who also had the fewest 
number of incorrect scores in the first test, had previous 
experience with the BUM method. Observer D had the 
next lowest average deviation and also had previous 
experience. 

Despite inadequate training, the novice observers' 
BUM scores were more than 20% off in only half of the 
cases, whereas, observer A's worst score was 15% off. 
Given sufficient training, (i.e., 2 hours of careful inspec- 
tion of plants and counting of stems), we are confident 
that an average observer's BUM scorewill be within ±15% 
of the area's actual score. In other words, if the area's 
actual BUM score is 50, then the average trained observer 
will score it within the range 42-58, corresponding to a 
confidence level of about 85%. 

Because a bite from a branched main stem of a shrub 
can remove several lateral stems and leave only 1 browsed 
stem remnant, the number of browsed stems increases 
more slowly than the number of unbrowsed stems de- 
creases (Fig. 2). The result isthata plant will be scored in 
the #1 category even though >50% of its original stems 
have been browsed. This effect introduces systematic 
error that may aggravate the tendency for BUM scores to 
underestimate the degree of use of an area. 

Monitoring with BUM is fast. The average time taken to 
score 100 plants at each of 4 sites by the 6 observers was 
43.5 minutes, ranging from 26 to 70 minutes. 

Confidence limits can be assigned to BUM scores, 
allowing statistical comparison among sites and over 
time, according to the normal approximation procedure 
for binomial distributions outlined in Zar (1984, p. 379). 
We recommend that an 80% confidence level (alpha 0.2) 
be used to determine the critical value of the Z statistic 
used to compute the confidence limits. 

For winter-dormant desert shrubs in continuously 
stocked pastures, the BUM sampling should be done 
early in the growing season. During this time it is easy to 
recognize live stems and to determine whether or not 
stems have been browsed since the initiation of growth in 
the previous spring. The BUM score indicates grazing use 
at the site over the course of the entire previous year, and 
therefore must be done before very much grazing has 
occurred in the new year. For pastures in a rotational 
grazing schedule, sampling of key forage species can be 
done while animals are present to help determine when 
they should be rotated. 

The BUM score at a site can be directly compared to the 
data from successive years to evaluate changes in graz- 
ing use. Comparison among sites must be done cau- 

tiously because the presence of preferred species redu- 
ces grazing pressure on less-preferred species. Thus if at 
Site 1 there is a higher proportion of a preferred species 
than at Site 2, a comparison of BUM scores will be biased 
by animal selectivity, even though total grazing pressure 
(i.e., total amou nt of forage available per animal unit) may 
be equal at both sites. 

While it seems reasonable that the proportion of heavily 
browsed shrubs in a population should indicate ecologi- 
cal consequences, we do not know what a particular BUM 
score means biologically to an individual shrub, to a pop- 
ulation of shrubs, or to the community. The BUM index is 
intended simply as a gauge of grazing pressure that can 
be used to understand the role of grazing pressure in 

long-term biological change. Only extensive experience 
in particular communities will allow the setting of thre- 
shold values of BUM scores. Further research into the 
BUM method should include evaluation of its sensitivity 
to variation in grazing pressure and correlation of BUM 
scores with individual plant fitness and with population 
and community dynamics. 

The advantages of the Binomial Use Monitoring method 
are its speed and repeatability, making it well-suited for 
extensive monitoring programs that involve numerous 
observers. Recognizing shrubs on which half or more of 
the stems have been browsed is the only training required. 
However, this evaluation underscores the necessity for 
thorough training to ensure accurate classification. Range 
managers should emphasize the need for more serious 
training for even the simplest methods rather than sug- 
gesting that simple methods can be performed with little 
or no training. Averaging the scores of several observers 
may improve accuracy. As is the case with all other utiliza- 
tion and grazing pressure estimates, the BUM method is 
not entirely satisfactory, but it is certainly simpler and 
more accurate than methods calling for classification of 
plants into 4 or more categories and shows promise for 
providing much-needed monitoring information in desert 
shrub communities. 
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Ode to Green and Ampt's f 
Karl Wood and David Eidrldge 

Authors' not.: 
Green and Apt's f represents the infiltration rate in one of the first widely 

used infiltration equations (1911). 

In the equation, f K (1 
+_F 

wheref isthe infiltration rate, K is hydraulic 
conductivity, n Is available porosity. '4' f is capillary or wetting front pressure 
head, and F Is Infiltration amount. 

W. Heber Green was "Lecturer and Demonstrator in Chemistry" at the 
UniversIty of Melbourne and G.A. Ampt was a graduate "Research Scholar." 
Several other Infiltration equations also have been used worldwide, but this 
equation has been given the most attention in the past decade because the 
variables In the equation can be related to physical properties of the soil. This 
story can be considered a companion to the article "Ode to Manning's n' 
found In the August 1991 issue of Range/ends. 

The professor looked more like a cowboy than an aca- 
demic as he stood quietly in front of the desks. The new 
class filed in, talking quietly among themselves. 

"Good morning," said the prof brightly. "Welcome to 
Range Watershed Management. I know you are all from 
across the campus where you normally study everything 
from land classification in the natural sciences to empiri- 
cal constants in engineering." The class stirred uneasily. 

"Today I'm going to introduce you to several new con- 
cepts. But first, let's get acquainted. John Bush, you're a 
range major. How does your major relate to watershed 
management?" 

"Well Doc, rangelands are located on watersheds and 
their management cannot be thought of separately." 

"Fawn Meredith, what will you do when you become a 
wildlife manager?" 

"We develop soil, water, and plants for food and cover 
for all wildlife species," answered Fawn. 

"How does your major relate to watershed manage- 
ment?" the prof asked. 

'Wildlife cannot live without water. All drink it, many 
live in it, and their food and cover depends on it," replied 
Fawn. 

"Jennifer Camp, tell us what an outdoor recreation 
major will do after graduation." 

"We try to provide opportunities for pleasure, play, and 
fun. Our courses include landscape architecture, fores- 
try, wildlife management, range management, physical 
education, conservation, and civil engineering. Watershed 
management is very important for providing water-related 
recreation opportunities and providing high-quality drink- 
ing water for all outdoor recreation activities," replied 
Jennifer. 

"Joe Gates, you are a civil engineering major. Why is 
watershed management important to you?" asked the 
prof. 

"Knowledge of watershed management helps us pre- 
dict floods, plan for sediment deposits in our reservoirs, 
and design tanks, ponds, and erosion control structures." 

"Hoss Thomas, why does a major in animal science 
need to take a course in watershed management?" 

Hoss replied, "All animals drink water, prof—up to sev- 
eral gallons a day, and we need to know where this water 
is coming from and how pure it is." 

The prof was silent for a minute and then said, "I'm 
pleased to see that each of you knows at least some of the 
importance of watershed management to your major and 
career. For much of the rest of the semester we will learn 
the processes within the hydrologic cycle and how to 
manipulate them. 

At the second lecture, the prof explained that today the 
class would consider the hydrologic cycle. 

"The hydrologic cycle," said the prof, "is the one you 
learned back in about fourth grade. But even today, we 
still don't know all of its parts or processes in all ecosys- 
tems. Where should we start?" 

"How about the ocean?" declared the student wearing a 
t-shirt that said "Ski Diamond Head." 

"Okay, and what happens in the ocean other than 
spring break recreation?" asked the prof. 

"Evaporation takes place and moisture accumulates in 
the atmosphere which eventually moves over land," said 
Joe Gates from civil engineering. 

"Right. And how pure is that evaporated water?" 
"It should be simon-pure," said another student. 
"Evaporated water from the oceans is nearly pure, but it 

does contain some chlorides and sulfates of sodium, 
magnesium, calcium, and potassium. The atmospheric 
moisture is carried by winds over land masses where it 
condenses and falls as precipitation. Can we control this 
evaporation from the oceans and the resultant precipita- 
tion?" asked the prof. 

Hoss Thomas, an animal science major declared, "My 
grandaddy and some other ranchers once tried to increase 
rainfall in the Great Basin by burning brush, which would 
put a lot of dirt into the clouds and cause condensation. 
All they got was a 2-year drought and some mad folks in 
Colorado." 

"Yes," said the prof, "Some efforts have been made to 
modify precipitation, but all they got were mixed results 
and controversy. What happens when precipitation falls 
to the earth?" 

"It lands in atree, hits a rock, strikes the ground, orfalls 
on someone's back," answered Jennifer, the outdoor 
recreation major. 

Authors are professor of watershed management, New Mexico State Uni- 
versity, Las Cruces 88003 and Ph.D. student of range/and hydrology at Mac- 
quarrie University, Sydney, N.S. W., Australia. 

Approved for publication by the Director of New Mexico State University 
Agricultural Experiment Station. 
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"When it comes in contact with anything but soils, it is 
called interception," commented the prof. "Interception 
is initially very great, but as the interception capacity is 
reached, throughfall and stemflow equal the amount of 
precipitation." 

"Last year on a hunting trip, I crawled under a big tree 
when it started to rain. It was dry for a few minutes, but 
eventually it was raining as much under the tree as out in 
the open, and the raindrops were huge," said John Bush. 

"Okay what happens when rainfall and throughfall 
reach the soil surface?" 

"It may run into the soil, pond, evaporate, or run off," 
said Fawn. 

"Yes, we callthis process of water'running into the soil' 
InfIltration. This bit that ponds, evaporates, or runs off is 
what is left after infiltration." 

"What, then, is a key process in managing land?" asked 
the prof. "Which process of the hydrologic cycle, includ- 
ing evaporation, condensation, interception, infiltration, 
and runoff does managing the land have the most influ- 
ence and control over?" 

"Every activity on land affects the infiltration rate," 
exclaimed Hoss. "It doesn't matter if it is hikers, horses, 
motorcycles, or grasshoppers." 

"I think you are right," agreed the prof. "Infiltration is 
the process of the hydrologic cycle that can be most 
manipulated by management. The hydrologic cycle is 
completed as the runoff and spring flow enter rivers that 
return to the ocean. Let's stop here for today." 

**** 

At the start of the next lecture, the prof passed out a 
diagram and explained how infiltration was most influ- 
enced by land management. "The interactions of man- 
agement with an ecosystem and how they relate to each 
other can be seen in the conceptual model," said the Prof. 
(Figure 1) 

"We know from infiltration studies over a few decades 
that infiltration is very complex on rangelands, varying 
greatly in space and time. The effect of a component on 
infiltration varies between different environments. Now 
let's look at each component individually and assess its 
influence." 

"What do we mean by 'components'?" asked Jennifer. 
"Components or variables are different parts of an 

ecosystem, such as plant cover or soil organic matter 
content, that influence infiltration rates," explained the 
prof. "How would plant cover affect infiltration rates?" 

"That's easy," said Truss Walton from civil engineering. 
"As the amount of cover goes up, so does the infiltration 
rate." 

"Are we talking about foliar cover or basal cover?" 
asked John Bush, the range major. "My range con super- 
visor where I worked as a co-op student said basal cover 
was more dependable from one year to the next." 

The prof answered, "Foliar cover shows a stronger 
correlation than basal cover with infiltration rates. Infiltra- 
tion rates may decrease instead of increasing as basal 

cover of some plants such as blue grama increases from 
overgrazing." 

"Boy, that would make a mess of the output from a 
hydrologic model that only considers a positive influ- 
ence," remarked Jennifer. 

"Wouldn't infiltration decrease as interception in- 
creases?" asked Hoss. 

"That relates infiltration to interception, does it not?" 
asked the Prof. 

Fawn Meredith, the wildlife major, stated, "It seems to 
me that the total amount of plantswould also be important." 

"Well, it's not that simple," said the prof. "Would an area 
with 60% cover of buffalo grass have the same infiltration 
rate as one with 60% cover of big bluestem?" 

"Probably not," said Fawn. "The big bluestem is much 
taller and therefore adds more litter to the soil." 

"The literature is full of comparisons of infiltration rates 
for all different types and combinations of plants and 
soils, even cryptogams. Infiltration rates will differ between 
sites because of differences in plant cover, phytomass, 
and density," answered the prof. 

"What is a cryptogam?" asked Joe. 
"Cryptogams are nonflowering plants such as algae, 

mosses, and lichens. Because they are so small, their 
importance to the hydrologic cycle is probably not fully 
understood," answered the prof. 

"Density is important too?" asked Hoss. "This is getting 
complicated." 

"Studies report that when large trees exist in a stand of 
pinyon-juniper, infiltration rates directly beneath the 
trees may be very high, but between the trees are often 
low," said the prof. 

"Why would infiltration rates between trees be low?" 
asked Jennifer. 

"This is because trees produce massive amounts of 
small roots. Soil protection between tree crowns is often 
not enough to sustain the site, and subsequent low infil- 
tration rates result in increased erosion." 

"Why would infiltration rates be higher with smaller and 
more dense plants?" asked Marcia Tukey, an agriculture 
statistics major. 

"That's because water would have to take a tortuous 
path across the site, which slows it down and increases 
infiltration," answered Joe Gates. 

"Yes, we call this the 'time of concentration'," remarked 
the prof. "Now how would infiltration rates compare for 2 
identical sites if one was covered by a sod-forming grass 
and the other by a bunchgrass? 

"The sod-former would have the highest infiltration rate 
because it has rhizomes," speculated a student with a bit 
of confidence. 

"We used to think that," answered the prof. "but several 
studies have shown no differences if cover, phytomass, 
and density were equal. 

"Okay, this spaghetti bowl-looking diagram (Figure 1) 
includes animal trampling and burrowing. Are they good 
for infiltration or bad?" asked Hoss, the animal science 
major. 
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"Trampling wet soils would increase surface rough- 
ness, but trampling dry soils would tend to flatten soils 
out." 

"In my hydraulics course we learned that roughness is 
expressed as a coefficient or n in a popular runoff equa- 
tion called Manning's, where V (1 .49/n)R°S°50," claimed 
Joe Gates, the civil engineering major. 

"How does roughness affect infiltration then?" asked 
the prof. 

Joe continued, "Roughness lengthens the path and 
decreases the velocity of runoff by friction. The high 
spots act like chimneys, and as a given volume of air 
escapes, an nearly equal volume of water infiltrates. 

"What effects do my wildlife have?" asked Fawn. 
'Large ungulates would reduce cover and phytomass 

by trampling," answered the prof. "The effects of burrow- 
ing are not well known." 

"Don't burrow holes open up and offer a huge pore for 
water entry?" asked Fawn. 

"That's right," answered the prof, "some burrowed 
areas have mounds of loosened, structureless soil that 
covers the holes of critters like pocket gophers. What 
other animals are found on rangelands?" 

Fawn commented, "In biology we learned that ants and 
termites may be more abundant in total mass than all 
other animals including elk and cows. They must have an 
impact on infiltration rates too." 

"Yes," said the prof, "They increase soil porosity but 
bring small soil particles which seal surface pores to the 
surface. Ant hills reduce infiltration, but redistribute 
water and contribute to patchiness in the landscape." 

Gerald Awn, a plant team member, asked, "Can soil 
surface roughness be influenced by plants as well as by 
animals? Our deserts didn't have large ungulates afterthe 
Pleistocene era until the introduction of livestock by 
Europeans." 

"Good point," said the prof, "Many shrubs, grasses, and 
forbs are found in areas that experience wind-borne soil 
movement. When wind velocity is reduced, especially 
near shrubs, sand is deposited to form coppice dunes. 
These dunes may have very high infiltration rates, but the 
interspaces often have finer soil particles and sparce 
vegetation. Conversion from a shrub- to a grass-dominated 
rangeland may mitigate the low infiltration problem 
between shrubs." 

"What is soIl surface confIguratIon?" asked Jennifer. 
"It relates to topographic patterns or land forms," ans- 

wered the prof. "Terraces forming behind plants and dead 
trees can be observed on many slopes. These shorten the 
slope lengths and increase detention storage. It relates to 
whether a surface is rough across the slope or up and 
down the slope, or a combination of both. As we come 
down in what Mr. Thomas called a bowl of spaghetti 
(Figure 1), we find soIl moIsture. How is it affected by 
plant cover and mass, rock cover, and soil surface 
roughness?" 

"Well," said Gerald, "a lot of plants use a lot of water, 
which leaves the soil drier than soil with few plants, so that 

the soils with the most plants have the highest infiltration 
rates." 

"Let's now move on to the next component, which is soIl 
organic matter," said the prof. "The main source of 
organic matter comes from decomposed litter on the soil 
surface and decomposition of roots. How is organic mat- 
ter important to infiltration rates?" 

"It is sorta like the glue that holds the soil all together," 
said a student. 

"That's right," added the prof. "Organic matter is 
broken down to colloidal size and then becomes a glue for 
building stable soil aggregates. There are other forms of 
soIl structure too. Large, stable aggregates have large 
pores between them and therefore have higher infiltra- 
tion. As you might have guessed, infiltration increases 
with increases in organic matter." 

"Are there any exceptions, Doc?" asked John. 
"Yes John," answered the prof. "Infiltration rates may 

be reduced in shrub-dominated areas where organic mat- 
ter and coarse soils lead to a hydrophobic layer." 

"Now, what do we mean by soil texture?" asked Joe. 
"Soil texture relates to the size of the soil particles and 

the relative proportions of different sizes," said Clay, a 
soil science major. 

The prof continued, "Soils with particles larger than 
clay and with high silt contents may be very low inorganic 
matter, and they have lower infiltration rates than clay 
soils that are high in organic matter." 

"And are you saying that the largest particles or sand 
can have low infiltration rates?" asked a student. 

"Yes, coarse sandy soils may have high organic matter 
contents resulting in hydrophobic conditions," said the 
prof. "What happens to infiltration rates if we have a fine- 
textured soil like lay loam over a coarse-textu red gravelly 
soil?" 

"In my soil physics class, we watched some wetting 
fronts move downward," said Clay. "When the front 
reached the coarse layer, it slowed down until the coarse 
layerwas saturated. Then it continued atthe same rate as 
it did through the fine surface layer." 

"We still have not discussed bulk density and porosIty. 
What is bulk density, and how does it relate to porosity 
and infiltration rates?" 

"Bulk density is the weight of a given volume of soil, 
which includes the solids and pores," answered Clay. "It 
is directly related to porosity and is sometimes called 
'compaction'." 

"Okay, and how does it relate to infiltration rates?" 
asked the prof. 

Hoss Thomas commented, "Around water holes and 
corrals on our ranch, the soils get pretty hard, and water 
tends to stand and run off." 

"That's right," said the prof. "Bulk density of soil is 
usually negatively associated with infiltration rates and is 
influenced by organic matter, soil particle size, and 
animal trampling and burrowing. As Clay mentioned, 
porosity is inversely related to bulk density. Infiltration 
rates usually increase with decreases in bulk density. Can 
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YOU think of any exceptions?" 
The class remained silent. 
"Well, some arid, silty soils possess little organic matter 

and avesicularstructure, orcrust, nearthesurface. These 
crusts have spherical pores that are not continuous, but 
impede the downward movement of water." 

"What effects do the kind, amount, intensity, and dura- 
tion of precipitation have on infiltration rates?" asked Joe. 

"Energy, associated with raindrops, compacts the soil 
surface, destroying and eroding aggregates. Small soil 
particles then seal up the pores between remaining 
aggregates. The best management defense is to maintain 
a vegetal cover." 

"Haven't we forgotten siope?" asked Joe. 
"We actually ignored it," said the prof. "Apart from 

small differences in depression storage, slope in itself has 
been found to have little effect." 

"i have noticed on our ranch that water goes into the 
soii differently at different seasons," remarked Hoss. 
"Why is that?" 

"Plants, animals, soiis, and climate change with the 
seasons," explained the Prof. 

"And as soil dries from one season to another, infiltra- 
tion rates should increase and vice versa," replied Jennifer. 

The prof added, "There is often much shrinking and 

swelling of the soil surface during winter. This may mit- 
igate any increased bulk density from the previous year." 

"I think we can conclude this discussion by saying that 
the infiltration process on rangelands is complicated and 
spatially and temporally variable, with variables changing 
in importance during a rainfall event," added the prof. 
"Plant, animal, and soil variables have a differential effect 
on infiltration rates so that modeling may beverydifficult. 
Infiltration rates can vary greatly for an area depending 
on the management of animals, plants, and soils. Mis- 
management can be disastrous. What can we now say 
about Green and Ampt's formula." 

"The formula iooks pretty simple," remarked Joe. 
"Where are all the components that influence infiltra- 

tion?" asked Jennifer. "I think some of those letters in the 
formula have hidden meanings." 

"That's right," admitted the prof. "Porosity, capillary 
pressure head, and saturated hydraulic conductivity are 
key components. Other variables and their influences 
were not known in 1911. Organic matter is related to bulk 
density and porosity. Cover is used to adjust the hydraulic 
conductivity. Evaluation and incorporation of plant, soil, 
water, and animal variables into infiltration equations is a 

continuing process. Let's stop here for today." 
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Prescription for a Troubled Stream 

Steve Ellis and Lynn Danly 

Ten years ago, Bud and Nick Purdy 
knew they had a problem at Copper 
Creek, a perennial stream that flows 
through their south-central Idaho 
ranch. 

Copper Creek was showing the 
classic symptoms of a stream in 
trouble. The creek's sidebanks were 
steep and badly eroded. The water 
table was dropping. Sagebrush and 
other plants typical of drier areas 
were invading what historically had 
been the green rim of a riparian area. 
Sediment threatened to choke the 
stream, and the willows and sedges 
that provided cover for the creek 
were beginning to disappear. 

The condition was a far cry from 
the creek that the Purdys and other 
long-time residents remembered as 
a stream that once was home to a 
healthy population of trout and helped 
to support an abundance of wildlife— 
elk, mule deer, pronghorn antelope 
and upland game birds. Copper Creek 
was too valuable a resource to merely 
stand back and watch while it deteri- 
orated further. Something needed to 
be done—quickly—to restore it. 

Copper Creek flows through the 
Bureau of Land Management's Lava 
Lake Allotment, so the Purdys ap- 
proached BLM's Shoshone District 
about the problem. They also talked 
with the Soil Conservation Service 
(SCS) and it wasn't long before the 
ranchers and employees of the two 
agencies sat down and discussed 
what it would take to fix the stream. 

What it would take, the ranchers 
and federal employees decided, was 
a change in management practices 
that addressed the problems of the 
entire watershed and not just a seg- 

Steve Ellis is the former manager of BLM's Mon- 
ument Resource Area in the Shoshone, Idaho, 
District. He recently transferred to BLM's Wash- 
ington, D.C. office. He has worked 13 years for 
BLM. Lynn Danly was. a range conservationist in 
the Monument Resource Area. She is now in the 
Coeur d Alene Districe office and has worked for 
BLM since 1989. 

The 1988 photo shows slack water from a small dam. Notice the eroded bank, reduced 
production and sagebrush seedlings beginning to establish along the far bank. 

Two years later in 1990 the water level has risen within a foot of the level it was prior to 
downcutting. Subsequent sub-irrigation of the former riparian area has dramatically 
increased vegetation production and vegetation is changing back to a riparian type. 
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ment of the stream. The prescription 
for Cooper Creek needed to treat the 
entire problem and not just the 
symptoms. 

Thatwas the beginning of a "Coor- 
dinated Resource Management Plan" 
(CRMP) that took into account not 
only management of Copper Creek 
but also the surrounding upland area. 
According to Steve Ellis, then the 
Monument Resource Area manager, 
the coordinated approach was the 
only way to make a lasting difference 
in the Lava Lake Allotment. 

Cooperation was a must because 
the land patterns are such that many 
stream bottoms are privately owned, 
Ellis says. Only short segments are 
publicly owned, but improvement 
depended on treating the entire stream 
reach and the uplands, he says. "For 
example, the Lava Lake Allotment is 
about 16,000 acres. Most of it is BLM 
land, but almost 4,900 acres is pri- 
vate, and the state owns a little more 
than 900 acres. That's really a mixed 
bag of ownership. So if there's no 
cooperation or no commitment a- 
mong all parties, there's no long- 
lasting improvement. It's that sim- 
ple," says Ellis. 

The CAMP outlined four steps to 
help reverse the fortunes of Copper 
Creek. First, it recommended a de- 
ferred rotation grazing system, to 
keep livestock out of the riparian 
area during critical times. Next, it 
called for maintaining sufficient hab- 
itat for big game and upland game 
birds. Third, the CAMP set a goal of 
having 80 percent of the allotment 
remain in native vegetation to help 
prevent invasion by sagebrush and 
annual plants. Finally, the plan advo- 
cated brush control on private lands 
to help maintain native vegetation 
and seeding to protect the watershed 
when needed. 

Riparian areas were singled out for 
special attention in the plan. One of 
the first chores was to help improve 
the eroding channel. BLM, SCS and 
the Purdys turned for help to one of 
the most efficient hydraulic engineers 
around: the beaver. Three of them 
were released in Copper Creek in 
1985, with two more of the flat-tailed 
mammals turned loosethe next year. 

Within a year, the healing of Copper 
Creek began. The beavers began 
doing what they do best—building 
dams that backed up water and formed 
ponds. The ponds, in turn, trapped 
sediment and recharged the stream 
banks. Erosion slowed, and stream- 
side plants began to thrive. The work 

of the beavers, combined with the 
changes in grazing use, caused a 
dramatic change in the quality of the 
riparian area. 

The beavers are really efficient, 
says Lynn Danly, a range conserva- 
tionist. "The dams they build are less 
prone to washing out than human- 

1985—Condition of the channel prior to beaver introduction. With proper grazing 
management and beaver, this sagebrush flat should return to a meadow condition. 

April 1986—Beaver have just started to construct their first dam. 
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vegetation is improving. 

made structures. And the beavers 
are always going to be around to 
repair them, plus they're cheap." 

The timing of all these changes 
couldn't have been better. Idaho, like 
much of the West, was just about to 
barge into a drought that still lingers 
today. The handiwork of BLM, SOS, 
the ranchers and their webbed-foot 
partners was put to the test. 

They weren't disappointed with the 
results. Despite the dry conditions, 
the stream thrived. The water table 
continued to rise and stream flows 
were maintained late into the sum- 
mer, thanks mostly to the 50 beaver 
ponds that had been built. More wil- 
low trees and less sagebrush grew 
along the old bank cuts. Cover and 
forage in the riparian area also in- 
creased during the drought. 

Wildlife populations in the allot- 
ment, particularly elk numbers, jumped 
up. And mosttelling of all, small trout 
were again seen gliding in portions 
of Copper Creek. 

All of which was according to plan, 
says Ellis. If riparian areas are man- 
aged well, they'll withstand drought 
conditions. In healthy riparian areas, 
the banks act like a sponge, and pro- 
vide greater water yields that last 
longer into the season. 

The Copper Creek riparian area 
shows the most marked improvement. 
But the nearby uplands also have 
benefitted from the grazing systems 
adopted because of the CRMP. The 
overall range condition is better and 
the diversity of native perennials, 
forbs and shrubs has been main- 
tained. Study areas show that peren- 
nial bunchgrasses and groundcover 
increased between 1984 and 1989, 
meaning less potential for erosion 
and more forage for livestock and 
wildlife. 

Nick Purdy has noticed the change. 
Before the change in management, 
he said that he ran 200 head of live- 
stock in the summer only. Now, he's 
up to 400 head year-round. 

Danly says that using beaver to 
help restore riparian areas is a rela- 
tively new technique. Right now, the 
Shoshone District is the only place in 
Idaho and one of the few anywhere 
that's putting the animals to work in 
streams. But district employees are 
spreading the word around to other 
places, hoping that they will imple- 
ment a similar program. 

Ellis points out that it was the 
combination of beavers and grazing 
practices that led to the overall im- 
provement in the Lava Lakes Allot- 

ment. "You can't just throw beaver at 
the problem to solve it. You have to 
combinethatwithgoodgrazing man- 
agement, too. That's the key—it takes 
both." 

Stories with endings similar to that 
at the Lava Lake Allotment are be- 
coming more common in BLM. BLM 
manages morethan 270 million acres 
and about 9% of that is classified as 
riparian or wetland areas. In 1987, 
the agency developed a national ripar- 
ian area policy that has become a 
blueprint for management and resto- 
ration of riparian areas and wetlands 
on public lands. 

The policy makes a lot of sense, 
says Ellis, because it allows local 
offices the latitude to address ripar- 
ian concerns and develop their own 
prescriptions for improving manage- 
ment. 

And if one theme runs through all 
of the successes in the Shoshone 
District—and perhaps the entire BLM 
as well—it's that cooperation with 
private landowners and other agen- 
cies is essential. 

"The Lava Lake allotment project 
is a testimony to the fact that coop- 
eration is a must. We had two federal 
agencies, the state, and private land- 
owners all involved. Without com- 
plete cooperation, we couldn't have 
tailored a plan to fit the situation." 
explains Ellis. 

So successful was the effort at 
Copper Creek that BLM and dozens 
of friends and neighbors from around 
the area celebrated a "Range Excel- 
lence Field Day" in June of 1991, 
complete with a tour, western bar- 
becue and plaques to honor the Pur- 
dys' contributions. It was an approp- 
riate way to recognize the good 
work—by the agencies, ranchers and 
a handful of bucked-toothed rodents— 
in restoring the stream. 

"We've all worked together well on 
it. It just takes cooperation and plan- 
ning," concludes Nick Purdy. 

'1 

September 1990 — In the fall of 1989, beaver moved downstream and constructed this 
new dam. As a result the channel is starting to heal, the water table is rising, and the 
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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). 

Acremonlum/Grass InteractIons: SpecIal iuue; by J.W. Sturrock 
and T.L.V. Ulbricht (Eds.); 1993; Agric. Ecos. and Environ. 44(1 -4): 
1-324. (Elsevier Pub. Co., 655 Avenue of the Americas, New York, 
N.Y. 10010) The toxicity syndrome of livestock grazing tall fescue 
and certain other forage plants and the fungal endophyte involved; 
proceedings ofasymposium held Nov. 5-7,1990, atNewOrleans, 
La., including 17 plenary papers. 

Bromegrass In Alaska. I. Winter Survival and Forage Productivity of 
Bromus Species, Types, and Cultivars as Related to Latitudinal 
Adaptation; by Leslie J. Klebesadel and D.J. Helm; 1992; Alaska 
Agric. & For. Expt. Sta. Bul. 87; 14 p. (Mailing Room, Univ. of 
Alaska, Fairbanks, Alaska 99701) Summary of field experiments 
conducted to compare winter hardiness and forage production of 
pumpolly brome, Regar meadow brome and several cultivars of 
smooth brome. 

Cattlemen's Day, 1993; Kan. Agric. Expt. Sta.; 1993; Kan. Agric. Expt. 
Ste. Rep. Prog. 678; 156 p. (Mailing Room, Kan. State Univ., Man- 
hattan, Kan. 66506) Comprised of progress reports of beef cattle 
research in Kansas in areas including range and grazing studies, 
harvested forages, nutrition, and production and field studies. 

Cliff Lake Bench Research Natural Area: Problems Encountered in 
Monitoring Vegetation Change on Mountain Grassiands; by Wal- 
ter F. Mueggler; 1992; USDA, For. Serv. Res. Paper INT-454; 13 p. 

(USDA, lntermtn. Res. Sta., 324 25th St., Ogden, Utah 84401) 
Attributed vegetation changes measured by sampling at the 
beginning and end of a 20-year period to short-term peculiarities 
of the two sample years—natural factors of drought, grasshoppers, 
and large, wild ungulates—rather than to long-term vegetation 
change. 

Combining the Cinnabar Moth (TyrlaJacobaeae) and the Ragwort 
Flea Beetle (Longltarsus Jacobaue) for control of Ragwort 
(S.n.clo Jacob...): an Experimental Analysis; by R.R. James, 
PB. McEvoy, and C.S. Cox; 1992; J. AppI. Ecol. 29(3):589-596. 
(Dept. Entom., Ore. State Univ., Corvallis, Ore. 97331-2907) Con- 
cluded that the findings supported the strategy of introducing 
complementary enemies which attach different stages and at dif- 
ferent times, thereby reducing the number of invulnerable life 
stage and temporal refuges for the host. 

Cow Weights and Reproduction on Native Rangeland and Native 

Rangeland-Complementary Forage Systems; by Phillip L. Sims; 
1993; J. Anim. Sci. 71 (7):1 704-1711. (USDA-ARS, Southern Plains 
Range Res. Sta., Woodward, OkIa. 73801) Combining annual 
complementary forages (i.e. double cropped winter wheat and/or 
rye with annual forage sorghum) with native rangeland added 

resiliency to the forage-livestock production system; but both 
production systems were characterized by acceptable cow lon- 
gevity, size, and birth rates. 

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

Dinitrogen Fixation and Transfer in Legume-Crested Wheatgrass 
Mixtures on Semiarid Rangelands; by DL. Gebhart, C.A. Call, and 
R.W. Weaver; 1993; Arid Soil Res. & Rehab. 7(1):1-13. (USDA- 
ARS, 808 E. Blackland Road, Temple Texas 76502) Based on field 
studies near Eureka, Utah, it was concluded that alfalfa and 
sweetclover were capable of transferring significant amounts of 
fixed N (up to 30% of crested wheatgrass needs) to crested wheat- 
grass when growing in mixture on Great Basin rangelands. 

Effect of Protein and/or Energy Supplements on the Performance of 
Gestating/Lactating Beef Cows Grazing Winter Range; by S. Akh- 
tar and T.L. Stanton; 1992; Amer. Soc. Anim. Sci., West. Sect. Proc. 
43:480-482. (Cob. State Univ., Fort Collins, Cob. 80523) The 
most economical treatment at the Eastern Colorado Range Sta- 
tion was 3/4 lb. cottonseed meal daily—compared to higher rates 
or the addition of energy supplements—suggesting that mature 
cows can get enough range forage to come close to their protein 
needs without affecting their reproductive performance. 

Effects of Browsing by Mule Deer on Tree Growth and Fruit Produc- 
tion In Juveniie Orchards; by Dennis D. Austin and Philip J. 
Urness; 1992; Great Basin Nat. 52(4):352-356. (Dept. Range Sci., 
Utah State Univ., Logan, Utah 84322-5230) Winter deer browsing 
in 10 orchards in northern Utah in which bud removal was mostly 
less than 65% did not have negative effects on tree height, width, 
basal diameter, number of buds, or initial fruit production of juve- 
nile apple and peach trees. 

Growth of Sagebrush and Bitterbrush Following Simulated Winter 
Browsing: Mechanisms of Tolerance; by C.J. Bilbrough and J.H. 
Richards; 1993; Ecology 74(2):481 -492. (Dept. Range Sd., Utah 
State Univ., Logan, Utah 84322-5230) Bitterbrush compensated 
for the loss of tissue to a greater extent than did mountain big 
sagebrush; its greater tolerance of defoliation was attributed to 
developmental plasticity and the resultant altered resource al loca- 
tion patterns following winter defoliation. 

Honey Mesquite (Prosopls glandulosa) Control by Synergistic 
Action of Ciopyraiid:Triciopyr Mixtures; by Rodney W. Bovey and 
Steven G. Whisenant; 1992; Weed Sci. 40(4):563-567. (USDA- 
ARS, Dept. Rangeland Ecol. & Mgt., Texas A&M Univ., College 
Station, Texas 77843) Clopyralid: triclopyr mixtures were con- 
cluded to provide an improved, environmentally safe herbicide for 
honey mesquite management. 

Introduction to the Symposium on Soil Crust Communities; by Larry 
L. St. Clair and Jeffrey R. Johansen; 1993; Great Basin Nat. 
53(1):1 -4. (Dept. Botany & RangeScience, Brigham Young Univ., 
Provo, Utah 84602) Provides an introduction and overview of the 
10 papers that follow, which were presented at a symposium held 
at 1991 at San Antonio, Texas; papers discuss floristics and distri- 
bution of various crust components and the ecology of the micro- 
biotic crusts. 

Management Practices In Taligrass Prairie: Large- and Small-Scale 
ExperImental Effects on Species Composition; by David J. Gib- 
son, T.R. Seastedt, and John M. Briggss; 1993; J. AppI. Ecol. 
30(2):247—255. (Division of Biol., Kan. State Univ., Manhattan, Kan 
66506) Measured the effects of mowing, fertilizer application, and 
burning on species composition; concluded the small-scale plots 
were biased by being substantially affected by treatment in adjoin- 
ing plots. 

Policy Changes on Federai Rangeiands: A Perspective; by Jerry L. 
Holechek; 1993; J. Soil & Water Cons. 48(3):166-174. (Dept. 
Animal & Range Sci., N. Mex. State Univ., Las Cruces, N. Mex. 
88003) After providing background information on federal lands 
grazing by livestock, the author recommended the following 
changes in federal rangeland policy: (1) option of retiring grazing 
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privileges in heavily urbanized areas by purchase, (2) promoting 
conservative stocking rates with conservative grazing fees as an 
incentive, (3) active management of custodial allotments by BLM, 
(4) allow permittees to exercise allotment vacancy if grazing fees 
are paid, (5) integrate aesthetic values and wildlife needs into 
brush control projects, and (6) install recreational use fees on all 
federal rangelands. 

Response of Selected Forage Grasses to Herbicides; by R.W. Bovey 
and M.A. Hussey; 1991; Agron. J. 83 (4):709-713. (USDA-ARS, 
Dept. Rangeland Ecol. & Mgt., Texas A&M Univ., College Station, 
Texas 77843) This study utilized field and greenhouse treatments 
to evaluate the toxicity effects of various herbicides on grass 
seedlings and their establishment. 

A Risk Evaluation of Alternative Western Ranching Systems; by 
Larry J. Held, Dillon M. Feuz, and Elizabeth A. Edens; 1993; J. 
Amer. Soc. Farm Mgr. and Rural Appr. 57(1):63-69. Compared 
alternative range livestock systems with respect to risk-income 
tradeoffs; concluded a mixed cow-yearling system was more 
attractive than either a pure purchase stocker system or a straight 
cow-calf system. 

State of the Public Range in Wyoming, 1992; by USD1, Bur. Land 
Mgt., Cheyenne Wyo.; 1992; 10 p. (USD1, BLM, Wyo. State Office, 
2515 Warren Ave., Cheyenne, Wo. 82001) Provides a self-evaluation 
of the use and status of BLM rangelands in Wyoming and sets 
management objectives and its budgetary needs for the future. 

Swainsonine Content of New Mexican Locoweeds; by G.S. Smith, 
K.W. Allred, and D.E. Kiehl; 1992; Amer. Soc. Anim. Sci., West. 
Sect. Proc. 43:405-407. (Dept. Anim. & Range Sci., N. Mex. State 
Univ., Las Cruces, N. Mex. 88003) Swainsonine content of loco- 
weeds was found so highly variable that toxicity was concluded to 
be unpredictable unless demonstrated with animals or swainso- 
nine is measured. 

Tail Fescue Production and Utiiization; by Gary L. Kilgore and Frank 
Brazle; 1993; Kan. Agric. Ext. Cir. C-729; 11 p. (Agric. Mailing 
Room, Kan. State Univ., Manhattan, Kan. 66506) Provides recom- 
mendations on establishment and maintenance, seed and hay 
production, seeding in mixture, and grazing and utilization by 
cattle of tall fescue, with special reference to tall fescue toxicity 
and resulting special management needs. 

Year and Season Effects on Diet Quailty of Beef Cattie Grazing 
Northern Great Basin Rangeiands; by S.D. Brandyberry, T. Del- 
Curio, R.K. Barton, and J.A. Rose; 1992; Amer. Soc. Anim. Sci., 
West. Sect. Proc. 43:418-421. (Dept. Anim. Sci., Ore. State Univ., 
Corvallis, Ore. 97331 -6407) Yearly effects on cattle diet quality 
were also evident and can, in some instances, have a greater 
influence than season on quality of diet selected by grazing 
animals. 

iii Capital Corral.. Ray Housley 
Washington Representative 

You can't get lost if you 
don't know where you're going. 

Crown Syndicate 
Rangeland Reform (for BLM and FS) continues to burn 

prodigious amounts of energy in Washington, a lot of it in 
the form of midnight oil. Both BLM and FS headquarters 
range staffs have been trimmed in recent years, putting a 
load on those who remain as Interior Secretary Babbitt 
set ambitious deadlines for various elements of the 
Reform effort. With proposed fee increases and proposals 
for changing some administrative regulations out for 
comment, the agencies turned to the challenging chore of 
putting together an environmental impact statement on 
the whole pile of changes. A joint effort by the agencies is 
under way, with a team including substantial numbers of 
field people. Deadlines for the steps to date have slipped 
some, but not much; future targets for implementation are 
a lot softer, with public involvement and heavy Cong res- 
sional interest likely to slow the action measurably. 
Meanwhile, range workers who deal with private lands are 
counting their blessings, such as they are. 

The major effort that went into an "incentives fee" 
proposal produced an impressive document that will 
repose on the shelf—for the time being at least. Secretary 
Babbitt apparently decided to opt for the straight fee 
increase after listening to input at the series of western 
meetings on Reform. A lot of administrators who have had 

to implement a complex system were privately relieved at 
the decision, while recognizing that the objective is still a 
worthy one. 

With the nomination of Luis Sequelra to be Assistant 
Secretary of Agriculture for Science and Education, the 
White House made a dent in the backlog of unfilled policy 
positions. As Washington went back to work after summer 
"vacations", other key jobs, like SCS Chief and Deputy 
Assistant Secretary for Natural Resources and Environ- 
ment remained open. In July, the rumor mill had these 
slots all but confirmed; the sudden delay may have 
resulted from a need to decide on organizational changes 
at USDA under the Vice-President's "Reinventing Govern- 
ment" project, but at least one name was before the White 
House vetters all that time. 

At interior, Denise Meredith is the new Deputy Director 
of BLM. She is the first African American and the first 
woman (and quite possibly the first Brooklyn native) 
named to the No. 2 job. She has been Director of BLM's 
Eastern States office since 1991. After graduating from 
Cornell with a B.S. in natural resources and wildlife biol- 
ogy, she worked in the BLM's Las Vegas office, and the 
Eastern States and headquarters offices before serving in 
the No. 2 spots at the New Mexico and California State 
Offices. This year, she received a master's degree in Pub- 
lic Administration from the University of Southern Cali- 
fornia. 
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The report of the National Academy of Science's Com- 
mittee on Range Classification is titled "Rangeland Health: 
New Methods to Classify, Inventory, and Monitor Range- 
lands". When itwill appearfor release has been less clear, 
but "late October seemed to be the best guess. That 
would be in time for a joint SRM—NAS Symposium, pos- 
sibly in December, to discuss the report and the SRM 
Unity Task Force's work. 

The Ecological Society of America will consolidate its 
Business and Public Affairs Offices in a single Society 
Headquarters in Washington, DC, with an Executive 
Director overseeing ESA's existing functions. The new 
structure is scheduled to be in place about a year from 
now. Dr. Marjorie Holland, under whom the Public Affairs 
Office has come of age, announced her November 1 

departure for a position with EPA's EMAP Center at 
Research Triangle, NC. 

5.184, the Utah land exchange bill became law over the 
opposition of Rep. Bob Orton (D-UT), who wanted fed- 
eral land sold to reduce gov't ownership in the state. S.184 
has been widely hailed as a model for cleaning up check- 
erboard patterns in other states. Utah will get coal under 
BLM and NFS land plus other mineral royalties, but less 
than six sections of land in trade for nearly 185,000 acres 
of state school lands in Nat'l Parks, Forests and Indian 
Reservations. 

Despite some potential problems, proposals for creat- 
ing a National Biological Survey are moving as we go to 
press. Concerns about private property rights that sur- 
faced during hearings on H.R. 1845 may have been met by 
amendments addressing that issue, though further, action 
on the Housefloor remains a possibility. The Int'l Associ- 

ation of Fish and Wildlife Agencies expressed criticism of 
a potentiat drain on existing research programs, particu- 
larly in the Fish and Wildlife Service, but stopped short of 
outright opposition to the NBS legislation. The Wildlife 
Management Institute supports creation of NBS while 
being dismayed at the likely impact on scientist pools in 

existing agencies. Appropriations committees in both 
houses provided slightly less funding for NBS than 
requested by the Administration. Administrative steps 
toward establishment were speeded by the assignment of 
some old pros to the task. Nat'l Park Service Assistant 
Director Gene Hester, who formerly headed research at 
the Fish and Wildlife Service, is a key player in putting 
NBS together, as is Doyle Frederick, Deputy Director of 
the Geological Survey and a respected career profes- 
sional. Detailers from other agencies and Departments 
round out the team to get NBS up and running. 

Without fixing any blame, research based on the 
FOWLS Breeding Bird Survey report shows native birds 
in North America's grasslands have suffered steeper, 
more consistent and more widespread declines over the 
past 25 years than any other U.S. bird group. 

The Office of Personnel Management has issued new 
Classification Standards for Rangeland Management and 
Range Scientists (GS-454 Series). Replacing the fange 
Conservation Series in place since 1966, the new stand- 
ards are the product of many months of dedicated work 
by SRM committee members, agency employees and a 
responsive staff at OPM. The new standards are part of 
the Federal Personnel Manual, which reportedly is to be a 
casualty of the Vice-President's initiative to reinvent 
government. 

'r 
COMPANY, INC 

3717 vera cruz Ave 
MInneapolis, MN 55422 

Phone 612 5376639 

Native 
Grass Drill 

ACCURATELY PLANTS 
ALL TYPES OF SEED 

• Fiuf fly native grasses 
• Tiny legumes • Medium sized wheat grasses 
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1993 Summer Meeting Highlights of 
the SRM Board of Directors Meeting 

The Board of Directors approved the 1993 Annual Meeting 
Minutes. 

The Board and Advisory Council jointly viewed a viedo 
entitled "Western Ranching: A Culture in Crisis". 

Written/oral Committee/Task Group reports from Coordi- 
nated Resource Management, Leadership Development, 
Journal of Range Management, Partnerships and Affilia- 
tions, Past Presidents/Charter Members Council, Profes- 
sional Affairs, Publications Committee, Rangelands Cover 
Type, Ran gelands, Research Affairs, Student Affairs, Tech- 
nology Transfer, Watershed/Riparian, and, Wildlife Habitat 
were accepted. 

The Publications Committee was asked to submit a recom- 
mendation on whether or not to publish the "Futures in 
Range Management Education" document by September 1, 
1993. If the September 1 recommendation is to continue to 
pursue publication, then the Futures in Range Management 
Task Group must document by January 1, 1994, that the 
$20,000 in matching funds are in place. If these matching 
funds are not secured by January 1, 1994, then the Board of 
Directors withdraws its support of up to $5,000. 

The Executive Vice President's proposal for seeking an 
opinion poll from the membership on changing the name of 
Journal of Range Management will appear on the 1993 
ballot. 

The Executive Vice President's recommendation on the 
use of the SRM logo will be referred back to the Professional 
Affairs Committee and the Range Consultants Certification 
Panel, with a joint recommendation from these Committees 
to be presented to the Board at the 1994 Annual Meeting. 

The 1994 Annual Meeting pre-registration fees were 
accepted as: Members @ $100; Student members @ $50; 
Spouses @ $40; Emeritus @ $75; Non-members @ $120; and 
Day Only @ $40. Registration Fees at the meeting will be: 
Members @ $130; Student members @ $60; Spouses @ $40; 
Emeritus @ $90; Non-Members @ $150; and Day Only @ $40. 

The Board accepted the International Summer Meeting 
Planning Handbook. 

Task Groups updates included: A special Task Group will 
be appointed to plan the 50th Anniversary celebration of 
SRM; the President will appoint a Task Group to consider 
what the objectives of Rangelands are and how these objec- 
tives fit into the overall SRM Strategic Plan; the Board 
accepted the final report of the Futures in Range Manage- 
ment Education Task Group, and sunset the Task Group 
with thanks to the Task Group for all of the work they have 
done in collecting and gathering this information; Smithson- 
ian Display—Dick Loper will work with Holly Smith and 
Gerald Thomas, and anticipates having a report as soon as 
possible. The Board thought this Task Group's efforts 
should be maintained as a priority and that conference calls 
can be used where needed to supply direction or assistance 
to the Task Group; Grazing Lands Conservation Initiative— 
Pete Jackson, Larry Butler and Dennis Phillippi will continue 
their efforts on this issue. 

The Board of Directors approved the recommended Bylaw 
changes as proposed and revised from both the Public 

Affairs Committee for Article X. on Policy and the Advisory 
Council for Article Ill. on Nominations. These will be placed 
on this year's ballot for a referendum vote to go to the 
membership. 

A revised Biological Diversity Position Statement was 
approved, with the Public Affairs Committee, in conjunction 
with the Unity in Concept and Terms Task Group, to ask 
SRM members to develop appropriate supporting materials. 

The Desertification Policy Statement as revised was ap- 
proved by the Board. 

Under the Sunset and Review process for the Committees/- 
Task Groups, the Board took the following actions: the Unity 
in Concepts and Terms Task Group will be continued for two 
more years with the same membership to serve on the Task 
Group and the Task Group to continue their efforts on the 
same tasks they have been working on to date; the Endan- 
gered Species Task Group stay activated until the Endan- 
gered Species Protection Act is reauthorized; and at that 
time, they will be re-evaluated as to where they fit into the 
scheme of Committees; the Remote Sensing and GIS Com- 
mittee will be reviewed, with a specific recommendation for 
action available at the 1994 Annual Meeting; and, the Range- 
land Reference Areas Committee be terminated at the end of 
this year and the function as stated in the Handbook of the 
Committee be charged to the Research Affairs Committee or 
another appropriate committee. 

The Board accepted the recommendation from the Unity 
in Concepts & Terms Task Group on promoting the estab- 
lishment of an Interagency Working Group on Rangeland 
Assessment. Also, the Unity Task Group developed six items 
of Research Needs that will be important in getting their 
developed concepts broadly accepted. The Board was asked 
to encourage any efforts for funding of these as a priority 
needs list to go to the various agencies. These items will be 
referred to the Research Affairs Committee. 

The report and recommendations of the Awards Commit- 
tee for the recipients of 1994 awards were accepted. 

Candidates for the 1993 ballot will be: Second Vice 
President—W. James Clawson and John R. Hunter; and 
Directors—Linda Howell Hardesty, Mort Kothmann, Ray T. 
Margo, and James T. O'Rourke. 

The written report of the Range Consultants Certification 
Panel was accepted, as well as a recommendation to revise 
the Procedures by adding the following statement in the next 
printing: Certified Range Management Consultants are en- 
couragedto usetheir Certification Number, and only consul- 
tants certified by the Range Consultants Certification Panel 
of SRM are allowed to use the phrase Certified by the 
Society for Range Management." 

The Board endorses, in concept, the cooperative agree- 
ment between AFGC and SRM for joint participation within 
the JRM; a "mock-up" will be developed by the Executive 
Vice President of the credit page and presented to both 
Boards for agreement; and, that further investigation will be 
made as to what the price of the subscriptions should be. 

The Executive Vice President will investigate the cost of 
printing and mailing the "Rangelands" brochures for the 
International Affairs Committee. 

A Five Year Financial Plan developed by the Executive Vice 
President will be referred to the Finance Committee. He 
would also like to have the latitude to pursue obtaining a 
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Desktop Publishing system in the amount of $6,000.00 to be 
supported through a special campaign to raise the funds 
through donations from the SRM membership. Executive 
Vice President Rumburg will move ahead with the Finance 
Committee for new ideas concerning the immediate funding 
needs and the Desktop Publishing system. 

The Society will not pursue membership in CAST at this 
time. 

Attendance at the Springfield meeting was excellent, with 
15 Sections represented. Computer-printed name tags for 
each Section and delegate greatly enhanced the meeting. 

Strategic Planning. Several sections have published the 
Society's Strategic Plan in their newsletters. Some sections 
have conducted their own strategic planning sessions and 
others have sessions scheduled for later in 1993. 

The Society's Budget. Bud Rumburg reported that the 
tentative budgets prepared by the Denver staff for the 
Finance Committee indicated a major need for increased 
revenue. Discussion resulted in the development of a list of 
20 tentative suggestions and ideas for strengthening the 
Society's financial situation. The list has been mailed to the 
Board of Directors. 

Support for PBS Movie. Bill Laycock requested financial 
support for the completion of a film "Western Ranching—A 
Culture in Crisis" produced by Summit Films of Gypsum, 
Colorado. The video was reviewed in a joint session with the 
Board of Directors. Consensus was that decisions on sup- 
port should be made at the Section and member level. 

Conservation Reserve Program. Rhett Johnson reported 
on the CAP Symposium to be held at the February 1994 
Annual Meeting in Colorado Springs and on a National CRP 
Seminar to be held in January 1994 in Washington, D.C. 

Public Affairs. Terry Smith presented and discussed a 
flow chart for development of Policy and Position State- 
ments and Resolutions. He also presented a proposed 
amendment to Article Xl "Policy" of the Society's Bylaws. 

Endowment Fund. John Hunter reported that the fund has 
grown to about $135,000 and outlined the Endowment Fund 
Board of Governors' strategy for acquisition of additional 
funds. 

Washington D.C. Update. Ray Housley reported on a 
symposium being planned for early December 1993 in 
Washington D.C. to evaluate the SAM Unity Task Force's 
proposal for rangeland inventory and assessment and a sim- 
ilar report prepared by the National Academy of Science's 
Board on Agriculture. 

Advisory Council Procedures. The Advisory Council voted 
to revise its "Procedures" manual for compatibility with the 
Bylaws and to include a flow chart for development of policy 
and position statements and resolutions. Darrell Ueckert 
appointed Martin Beutler, Ron Mitchell and Ron Riesto an ad 
hoc committee to draft the revision. 

The Joint Meeting of the Board of Directors and Advisory 
Council was called into session at 1:15 p.m. on July 10 by 
President Gary Donart and Advisory Council Chair Darrell 
Ueckert. Chair Ueckert submitted the report of the Advisory 
Council, which consisted of four recommendations listed. 
The Board then reviewed each of the following four recom- 
mendations and took action as noted below: 

Recommendation 1. The last eight words of Section 3. of the 
proposed amendment to Article iii of the SAM Bylaws were 
deleted. Delete "not later than December 1 of each year". The 
Board approved the Nomination revision to be submitted on 
the ballot this year. 
Recommendation 2. The Mexico Section's bid to host the 
1998 Annual Meeting should be accepted. 
Recommendation 3. The Mexico Section should be informed 
of the Board of Director's decision on the 1998 Annual Meet- 
ing site prior to considering their bid to host the 1996 
Summer Meeting. The Board deferred a decision on Recom- 
mendations 2. and 3. until no later than the 1994 Annual 
Meeting, providing the Board an opportunity to communi- 
cate with the officers and contacts within the Mexico Section 
to determine the final disposition of these two recom- 
mendations. 

Recommendation 4. The Biological Diversity Position State- 
ment as submitted on July 10, 1993, be adopted. The Board 
accepted the Biological Diversity Position Statement of July 
10, 1993, and the Public Affairs Committee, in conjunction 
with the Unity in Concept and Terms Task Group is to ask 
SRM members to develop appropriate supporting materials. 

RecommendatIon 5. (from the Advisory Council) The Deserti- 
fication Policy Statement as submitted on July 10, 1993, be 
adopted. The Board approved the Desertification Policy 
Statement as revised. 

The Advisory Council thanked Rene Crane for her past 
services to SAM and wished her good luck in her future 
endeavors. 

Joint Meeting of the Board of Directors 
Advisory Council Meeting Highlights and Advisory Council 
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