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I have learned at least 2 things since coming to SRM. 
One is that the state of Montana comprises a part of 2 dif- 
ferent Sections, and the other is that nobody edits the EVP 
report. Let me correct a couple of errors from the last issue. 
First, the summer meeting in Billings was hosted by the 
Northern Great Plains Section, and second, the 
Yellowstone tour was planned and led by Bill Volk. My 
apologies to those who were slighted. it was a great meet- 
ing and tour. 

In early August I had the opportunity to visit Red Canyon 
Ranch near Lander, Wyoming, which is managed by one of 
our Directors, Bob Budd. The ranch is a project of Nature 
Conservancy and was established in 1993. The goal of the 
ranch project is to show compatibility between ranching and 
conservation, to test management practices which may 
offer profitability to other ranching operations, and to con- 
serve rare plants, wildlife habitat, riparian and wetland 
areas, and other native communities important in the South 
em Wind River Range. 

The ranch was teeming with activity during the time I was 
there. Bob was putting on a very informative tour for Forest 
Service employees, overseeing the work of a group of in- 
terns from France, as well as a graduate student from Utah 
State University. Each day there was a group of grade 
school age kids attending a week long day camp to take 
advantage of the tremendous educational opportunity that 
the ranch offers. 

I found the management practices on the ranch to be ex- 
tremely interesting. Coordinated Resource Management 
(CRM), is the approach used to develop the management 
plan. The CAM team consists of representatives of the vari- 
ous agencies and organizations with interests on the 
Ranch. The goals which the management plan is to 
achieve were developed using the Holistic Resource 
Management model (HRM), and the CRM group was con- 
siderably expanded for that process. 

The ranch is broken into management units with specific 
objectives (desired condition) for each. The management 
plan is implemented through a very active approach to live- 
stock management and monitoring. They are beginning to 
have some success which is due in part to such ideas as 
managing as one unit rather than different objectives for 
each ownership (federal, state, private, etc.), what they call 
"blurring the boundaries", and their over-all theme which is 
"do what's right for the land". 

What I saw in my visit to Red Canyon Ranch was a clear 
example of the "art" of range management in practice. 

Later that week while attending meetings in Montana, I 
saw several other examples of the art of range manage- 
ment. The Grazing Lands Conservation Initiative (GLCI) 

steering committee, visited 3 ranches in the Gallatin Valley. 
Jerry Hammer is using a high intensity, short duration 

grazing system to manage a series of seeded pastures on 
his ranch. His objectives are to develop an economic unit 
independent from reliance on other leased public or private 
rangelands. He has riparian objectives built into his pro- 
gram as well since he has the municipal water supply for 
the community of Manhattan on his ranch. 

Joe Skinner is a graduate biologist who has spent the last 
12 years developing an intensive grazing and monitoring 
system to meet the objectives he and his family have devel- 
oped. A key objective is the improvement of ripanan vege- 
tation and fisheries habitat along a high value spring creek 
flowing through the ranch. In addition to livestock manage- 
ment, he has constructed fish habitat improvement struc- 
tures within the stream channel. 

Tom Milesnick is continuing the strong range manage- 
ment program started by his father, who was the first range 
management graduate at Montana State University, back in 
1941. Tom has designed a grazing system which includes 
riparian pasture management using livestock to manage 
vegetation along one of the top fishery resources in the 
State. Tom already has an active fishing and waterfowl 
hunting program on the ranch and the potential is there for 
even more economic importance to his operation. 

The point is this; each of these people are concerned 
about the ecological condition of their rangelands. They are 
using technical knowledge and experience along with ac- 
tive, hands on management and monitoring, to achieve the 
goals that they have established. More "art" in practice. 

Other Matters 
SAM members and others in the natural resource com- 

munity have a special opportunity for an international expe- 
rience with our annual meeting being held in Guadalajara, 
Mexico, February 8—13, 1998. The Mexico Section is work- 
ing hard to make this a unique and enjoyable experience. I 
urge you to plan on attending this one, and get your reser- 
vations in soon. The 5-star accommodations are going fast. 

Our new SAM homepage is up and ready for review, use, 
and recommendations. The address is 

http:llsrm.org 

J.C. "Craig" Whittekiend, SRM EVP 

Executive Vice-President's Report 
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Sustainable Management Strategies for Mesquite 
Rangeland: The Waggoner Kite Project 

Richard Teague, Rob Borchardt, Jim Ansley, Bill Pinchak, Jerry Cox, 
Joelyn K. Foy, and Jim McGrann 

The Waggoner Ranch 

T he 500,000 acre Waggoner Ranch spans 6 counties 
south of the Red River midway between Dallas and 
Amarillo. The landscape is gently rolling plains, cov- 

ered with grass, a liberal presence of mesquite and a fair 
share of nodding oil jacks. With an average annual rainfall 
of 26 inches and a good mixture of warm- and cool-season 
midgrasses, it is one of the best cow-calf range areas in the 
nation. The ranch is currently stocked at 28—30 acres per 
cow compared to the recommended NAGS stocking rate of 
18—20 acres per cow. Range condition is fair to good and 
grass is abundant even in times of drought. Most of the 
land is rangeland but a significant area is planted to wheat 
in fall to graze home-grown stockers prior to shipping them 
off to feedlots for finishing. The large size of the operation 
gives them some economy of scale, and when judged by 
the Standardized Performance Analysis (SPA) (National 
Cattleman's Association 1992), they come out as one of the 
least-cost cow-calf operations in the nation (McGrann et al. 
1993). 

The Waggoner ranching enterprise was founded by Dan 

Waggoner in 1837 near Sulphur Springs, Texas. In 1868, his 
son, Tom, earned enough money in the Texas cattle drives 
to Kansas, to purchase 56,000 acres of farmland near 
Electra, Texas. As the free range era came to an end in the 
late 1880's, Tom sold this land and purchased the current 
ranch land along the Beaver Creek, south of Vernon. Shortly 
after, oil was discovered in the region and the Waggoner or- 
ganization became significant in both the oil and ranching 
economies of Texas. 

The Problem 

The biggest problem today on the ranch and many ranch- 
es in the Rolling Plains of Texas and beyond, is mesquite 
brush. There is so much brush that on much of the ranch, 
many cattle cannot be gathered without using a helicopter. 
Not only does thick mesquite increase the cost of working 
cattle but it also reduces total grass production and density 
of the most desirable grass species. However, mesquite is 
not all bad. At low or moderate densities it improves wildlife 
habitat and provides the right conditions for some cool-sea- 
son grasses to prosper, providing green grass in winter that 
reduces winter feeding costs substantially. 

Mesquite poses the most serious problem where it grows 
as multi-stemmed thickets (Fig. 1 a). Prior to man's attempts 
to kill it with chemical or mechanical treatment, mesquite ex- 
isted mostly as a few-stemmed plant that posed much less 
of a problem (Fig. 1 b). The Waggoner ranch has treated 

many thousands of acres since the 1 950s, but the brush has 
grown back as multi-stemmed thickets everywhere except 
where the brush was removed by root-plowing and follow-up 
grubbing of individual plants. Most of the treatments to re- 
duce mesquite have been terminated due to high costs. 

Cause and Possible Solutions 

The grass prairies of North America evolved under peri- 
odic defoliation by grazing and fire. It is believed that fire 

A 

Fig. 1 a. Mesquite growing as a multi-stemmed thicket providing 
low diversity and poor visibility. 

FIg. lb. Mesquite growing as few-stemmed trees providing high 
diversity and moderate visibility. 
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was a major factor in preventing woody plants from domi- 
nating on grasslands prior to fencing of the land. Grazing 
by migrating bison herds was intense but infrequent. Areas 
that were ungrazed became rank and unpalatable, support- 
ing wiidfires and fires started by Indians to aid their hunting 
activities. With fencing and cattle ranching, continuous and 
often heavy grazing pressure reduced the grass fuel load 
needed to carry wildfires and the ability of grasses to com- 
pete with brush. 

Research in north Texas indicates that prescribed fire 
could potentially control mesquite more cheaply than any 
other treatment (Table 1). The challenge was to develop a 

Table 1. Approximate costs of treating mesquite in north Texas. 

Treatment Cost per treatment** Treatment interval 

Chemical spray* $ 15 — 25/acre Retreat every 10—12 

yrs. 
Spray + chain (as above) $ 25 — 40/acre Chain after 2 yrs. then 

as above 
Roller Chopping $25 — 65/acre Retreat every 6—8 yrs. 
Root Plowing + reseed $80— 90/acre Grub every 12 yrs. 
Fire $2.5— 5/acre Bum every 5 to 7 yrs. 
Grub $ 10— 75/acre Retreat every 10—15 

yrs. 
* Reclaim + Remedy 

All costs are estimates and will vary with the size of the equipment, density, 
and size of the brush, fuel costs, and number of acres to be treated and re- 
growth rate. 

With a rotational grazing system the cost of burning is $ 2.5/acre. With con- 
tinuous grazing an additional cost of deferment (pre- and post-bum) is included 
at $ 2.50/acre. 

management system that allowed us to incorporate fire on 
a regular enough basis and still produce beef profitably. 
Most fire research has shown that fire does not root-kill 
many mesquite (Wright and Bailey 1982), but if used fre- 
quently enough in an appropriate grazing system, mesquite 
could be sufficiently checked to reduce competition with 
grasses and interference while working livestock. 

The key to using prescribed fire is to manage livestock 
grazing to accumulate sufficient grass fuel to conduct regu- 
lar burns. Most rangelands managed under continuous 
grazing will not support frequently-planned controlled burns 
because fuel is insufficient or too patchy to have the de- 
sired effect. Rotational grazing, on the other hand, has 
been shown in Africa (Trollope 1984) to have the potential 
to manage for sufficient fine fuel and allow for recovery 
after burning before it is grazed again. Fire has also been 
used in the midgrass and tallgrass prairie of the USA to 
control brush and improve livestock nutrition and wildlife 
habitat (Wright and Bailey 1982). 

The Research Project 

In September of 1994, we as scientists with Texas A&M, 
in co-operation with the Waggoner Ranch began conduct- 
ing a five-year research project applying controlled burning 
by using rotational grazing. The objectives are to develop a 
profitable management strategy to reduce mesquite using 
fire, decrease chemical and mechanical inputs for mesquite 

control, improve grass composition and productivity, cope 
with drought, and enhance wildlife habitat. 

To be of greater value to ranchers, the experiment is 
being conducted under commercial ranch conditions at the 
ranch scale. The study includes 4 treatments with 2 replica- 
tions per treatment covering an area of about 34,000 acres. 
Replicate sizes range from 3,000 to 5,000 acres so results 
will apply to ranches of this size as well as to larger ranch- 
es. A similar mixture of soils is present between treatments. 
All treatments were stocked with Hereford cows having the 
same age composition at levels consistent with NRCS 
moderate stocking rates. These were calculated according 
to the acreage of each of the 4 major range sites in each 
pasture and the range condition in each. 

Three different rotational grazing systems are being com- 
pared with continuous grazing. These 3 different systems 
represent different levels of management intensity and are 
being compared to provide the points for and against each, 
since different ranchers are likely to be comfortable with dif- 
ferent intensities of management (Fig. 2). The treatments 
include: 
1. Continuously grazed pastures at a moderate stocking 

rate (control with no burn). 
2. A 4-pasture, 3-herd (Merrill) system where each pasture 

is rested 4 months at a time and the pasture being rest- 
ed during January through April will be burned in 
February. 

3. A 4-pasture, 1-herd system where all pastures will re- 
ceive about 45 days rest during the rapid growth and 90 
days at other times. One fourth of the system or 1 pas- 

FIg. 2. The treatment plan on the Kite Project showing the position 
and size (acres) of individual treatment replicates. The respec- 
tive treatments are: continuous grazing; a Merrill 4-pasture, 3- 
herd system; a 4-pasture, 1-herd system; and an 8-pasture, 1- 
herd system. 
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ture will be rested to provide sufficient fuel for burning in 
February and March. 

4. An 8-pasture, 1-herd system where all pastures will re- 
ceive about 45 days rest during rapid grass growth and 
90 days at other times. One fourth of the system or 2 
pastures will be rested to provide sufficient fuel for burn- 
ing in February and March. 

Fire is used in years when there is sufficient fuel to carry 
the fire and produce the desired effect on mesquite. The 
whole area is grazed during the year, but at least 1,500 
lb/ac of fuel is left in the areas to be burned that year. 
Prescribed burning is conducted in late winter to minimize 

negative effects on the soil and vegetation, increase the 
safety factor, and achieve the desired effect on mesquite 
(after Wright and Bailey 1982). In terms of frequency, the 
goal of the prescribed burning is to burn every 4—6 years. 

Fire can have very different effects on mesquite depend- 
ing on how it is applied. If a very intense fire is applied 
using high fuel levels, high air temperature, and low humidi- 
ty under moderately windy conditions, the entire above- 
ground portion of the tree is killed. This is followed by re- 

growth of virtually all plants, which eventually creates a re- 
growth thicket. An alternative is to bum using less fuel and 
when weather conditions will result in a less intense fire. 
This topkills small mesquite plants, but only kills growing 
points on the lower canopy of taller trees, creating a "sa- 

vanna" effect (Ansley et al. 1996). Compared to a complete 
topkill, a savanna fire burns only 30% to 70% of the lower 
positioned, secondary branches while leaving the very top 
branches alive (Fig. 3). 

Such low intensity fires result in mesquite trees that (1) 
have less foliage and potentially compete less with grasses 
for water, (2) maintain apical dominance and do not re- 
sprout, and (3) improve visibi'ity for livestock management 
because the lower branches are removed and there is no 
regrowth. Both high and low intensity fires are being applied 
in each treatment to evaluate the relative merits of each. 

Questions To Be Answered 

The questions we are asking in this project include which 

treatment(s) provide; 
1. Enough fuel for fire to reduce mesquite (either by top- 

killing or creating a savanna effect)? 
2. The highest gross profit per acre while maintaining the 

natural resources on which production depends? 
3. The best management for wildfire habitat? 
4. The best grass composition, density, and cover? 
5. The minimum economic and environmental impact due 

to drought? 
6. The most stable cash flow and minimum capital expendi- 

tures? 

3m 

High Intensity Fire 

FIg. 3. The consequences of burning with high intensity fire to achieve a topkill or a low intensity fire to achieve a savanna effect. 

Basal Sprouting 

Pre-Burn 
Canopy 

-3m 

-o 

Low Intensity Fire Apical Dominance 



RANGELANDS 19(5), October 1997 7 

Measurements 

Environmental measurements taken in each treatment in- 
clude rainfall, soil moisture, soil organic matter, infiltration 
rate, litter cover, bare ground, sign of soil erosion, forage 
decomposition rate, forage production, and changes in 
plant species composition. Aerial photography and ground 
transects are used to quantify mesquite densities and 
canopy cover and the effects of fire on mesquite. Wildlife 
population estimates for white-tailed deer and bobwhite 
quail are also taken to assist in evaluating treatment effects 
on wildlife habitat (Fig. 4). 

Body condition scores are estimated and fecal samples 
collected for each herd monthly. These are used to monitor 
the nutritional status of each herd and determine the level 
of supplementary feeding necessary in winter and spring to 
maintain the cows in the desired condition. Target body 
condition scores are 6 at the beginning of calving in 
January and 5 when the bulls are put in with the cows in 

April. Supplementary feeding levels are calculated using 
the "NUTBAL" feeding decision aid system (Stuth and 
Lyons 1995). It uses expected cow performance, cow con- 
dition, stage of lactation, vegetation conditions, and current 
weather to calculate the required level of feeding. 

The grazing impact is assessed monthly using "THE 
GRAZING MANAGER" grazing decision aid system 
(Kothmann and Hinnant 1994). It gives an early warning of 
3—6 months in advance if there is likely to be a shortage of 
grazing so that management can plan ahead and minimize 
the effects of drought. 

In addition to environmental and animal performance 
measures, a full economic analysis of each treatment will 
be conducted using Standardized Performance Analysis 
(SPA) (National Cattleman's Association 1992). Cow-calf 
performance is assessed in terms of beef produced and 
profit per acre. One of the most important results will come 
from the unburned controls. In thIs treatment, the cost of 
not controlling mesquite or not implementing other treat- 

ments will be taken into account when calculating profit. In 
this way the cost of not maintaining the natural resources 
on which production depends will be taken into account to 
calculate true profit. 

Making Results Useable at Other Locations 

What ranchers often want to know from research informa- 
tion is, what would happen if I did different things on my 
ranch with different soils, slopes, vegetation, cattle and rain- 
fall? In order to answer such questions on a ranch-specific 
basis, we are developing and testing a computer model 
named SPUR (Simulation of Production and Utilization of 
Rangeland). It is a grazingland ecosystem model that has 
the potential for long-term trend forecasting. 

Before the model can be called a useful tool, it has to be 
tested against the measurements we make in this project 
and other relevant research. Once calibrated for a particular 
location, SPUR can be run to predict the outcome of differ- 
ent management and different weather sequences, to as- 
sess best management strategies, and combinations of 
management practices. The output from SPUR can be se- 
lected to include rainfall runoff, soil loss, grass production, 
soil organic matter, forage harvested by livestock and 
wildlife, animal weight and gain, and estimates of net return. 

What We Have Learned After 2 Years 

We have completed 2 years of grazing and 1 year of 
burning to date. Highly unusual weather was experienced 
in these 2 years. Rainfall in spring and summer 1995 was 
well above normal while winter 1995 and spring and early 
summer 1996 were the driest this century. This resulted in 
very low forage quality during winter 1995, and spring and 
early summer 1996. We increased stocking rate from 28 
acres to 18 acres per cow recommended by NAGS in this 
area in fall of 1995 to take advantage of the abundant grass 
growth. Even though the fall and winter of 1995 were dry 
we burned according to plan because soil moisture was still 
high from the heavy summer rains. 

Only half of the planned burns were completed in 
February—March 1996 because of the drought. 
Supplementary feeding was also much higher than normal. 
Lack of winter and spring rain prevented grazing the burned 
pastures until late summer. These drought conditions also 
resulted in the need for early weaning and destocking by 
35% in October 1996, back to original stocking levels. 

Below are listed some of the points we have learned in 
the process thus far: 
• Do not increase stock numbers when beginning a rota- 

tional grazing system even if you are lightly stocked. 
• We still have a way to go before we can predict carrying 

capacity reasonably accurately. Be conservative when 
starting. • A Merrill (4-pasture, 3-herd) system must have all pas- 
tures very similar in carrying capacity to operate well. 

FIg. 4. Wildlife habitat must meet specific food, cover, water, and 
space requirements. Many wildlife species require a mosaic of 
woody and grassland vegetation. 
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• When beginning a rotational grazing system, start with a 
4-pasture, 1-herd arrangement before progressing to 
more pastures per herd. Cows must tame down if at all 
wild and both cows and management must be trained 
and get experience. • There is a very strong advantage to having a centralized 
water point or having complete control over water access. 

• Make sure that fences are constructed so that cows move 
through gates at right-angles. if fences are angled, the 
cows will move down the wrong side of the fence and not 

through the gate. • Until cows know the area, they need to be moved to a 
water point in the pasture they are moved to or they will 
not stay in the new pasture. • Bad weather will restrict moving cows by feed wagon. 
Cows need to be tamed and trained to moving as soon as 
possible so that they can be moved in more than 1 way. • Cows must be in Body Condition Score 6 when calving 
begins or feed costs will be high. • Begin supplementary feeding early after frost when diet 

protein drops to 7 or 8% depending on cow Body 
Condition Score. You can not play "catch up" later. 

• Fecal sampling and use of the NUTBAL feeding decision 
aid worked well to assess supplementary feed levels to 
maintain target weight loss through winter to achieve a 

Body Condition Score of 5 at bulling in April. However, 
there is no substitute for an experienced eye and timely 
judgment in the field, even though laboratory results are 
returned in a week to 10 days. • THE GRAZING MANAGER decision aid system proved 
very valuable in making early decisions in a drought situ- 
ation and keeping in touch with pasture use every month. 
Expenence needs to be developed for effective field as- 
sessment of pasture use rating. When this system (TGM) 
is used, separate assessments of forage and diet quality 
must be made to supplement information on forage 
amount. 

• A double fire line prepared well before the main fire, along 
the 2 leeward sides of the pasture, allows burning of large 
pastures to be completed very easily and safely in the rel- 
atively small windows of time that conditions for burning 
are close to optimal (as recommended by Wright and 
Bailey 1982). • Burning may be desirable for animal performance in nor- 
mal or wet springs but it is a liability in a dry spring. We 
were largely unable to use the burned pastures from April 
until we got effective rain in August. • Burning to give a topkill of mesquite or achieve a "savan- 
na" effect, improves vision and ease of moving cows con- 
siderably. • All management functions are considerably easier with lit- 
tle or no brush. 

Conclusions 

It is our intent that this facility and method of conducting 
research will improve the applicability of the information we 

generate. Results will be published in Rangelands as they 
become available in the future. We will be glad to show the 
experiment to any interested party. 
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The Prince of Iran Said... 
James R. Brunner 

"If," said the prince, "You use the rancher's livestock as a 
tool to improve the range, he shouldn't be paying grazing 
fees. You should be paying him." 

The prince of Iran toured the Western U.S. several years 
ago. He was head of Range Management for the Peacock 
Throne in Iran. I was detailed to escort him on a weekend. 

On the edge of the Inter-mountain Basin, I explained the 
vegetation and the rest-rotation grazing systems we were 
using. Then he made his statement. 

I've never forgotten his idea. Could it have been sage ad- 
vice? 

The outstanding feature of millions of acres of public land 
is the sparse vegetation. Land productive enough to pay 
taxes on was patented. The sorrier land stayed in govern- 
ment hands. However, it was required that all the lands be 
allotted for grazing, no matter how sparse the vegetation. 
One reason for this allotting was the seniority system in 
Congress, whereby a re-elected person is elevated to a po- 
sition of power. When a high school classmate complained 
to Senator X, who headed an agricultural committee, the 
power was used to require an agency to follow the 
Senator's wishes. 

The second reason was the foresight of the officials of the 
U.S. Forest Service. 

After passage but before the Taylor Grazing Act could be 
implemented, the U.S.F.S. reduced the time that livestock 
was to be allowed on the forest. Basically, the season was 
shortened by about a month in the spring and a month in 
the fall. 

Where did the cattle go? They had to come off the hay 
fields at green-up time and go on Grazing Service land. 
Land that wasn't ready to be grazed yet because the grass 
was just starting to grow. 

"Hey!" said the Senator. "Let my old buddy turn his cows 
out. Or else." 

So the lower range was badly abused. 
One year the Bureau of Land Management (successor to 

the Grazing Service) tried to control the range. The result 
was the "McCarran Holiday". The powerful Senator denied 
funds to BLM for one fiscal year. That taught BLM (and 
other agencies) that when the Senator hollered 'frog', you 

jumped. 
Senator McCarran wasn't the only Senator dabbling in 

public land policy. A District Manager on his first day in his 
new job received a long-distance phone call from Senator 
Church. He was told not to jangle the chain of any rancher. 

With the rise of the National Wildlife Federation, the 
Sierra Club, the Audubon Society (among others) the 
scales began to balance. PAC's, man. 

Then came the Natural Resources Defense Council. The 
suit against BLM asked that Environmental Impact 
Statements be written for every action taken. In most BLM 
districts on-the-land management came to a halt. The staff 
sat in the office yearlong writing. 

Then more personnel were added. The new employees 
were from urban backgrounds. So the new employees had 
to rely on the Manual. The Manual tells you how to do 
things. But it's black and white. In real life there are mostly 
shades of grey. 

This caused the 'Sagebrush Rebellion' in Nevada. Much 
of Nevada was settled by Brigham Young back when he 
was starting the Kingdom of — 

Deseret. Their descendants 
have been living here for 
some 150 years, hardscrab- 
bling a living off the land. 
The government land they 
run on is part of their home. 

Back to the idea of the 
Prince of Iran, Chief of Range 
Management for the Peacock Throne. 

Some public land is highly productive, furnishing grazing 
for livestock and wildlife, clean water for communities. 
Ranchers should pay a reasonable fee to use these lands. 

But some public land is rated at over a hundred acres per 
animal unit month (aum), which is the amount of forage 
needed to sustain a cow with her calf for a month. This isn't 
grazing land, no matter what the Senator said, unless you 
have 8X40 cattle. Oh, an 8X40 cow is one with a mouth 
eight feet wide that can run forty miles an hour. Seriously, 
the cow loses weight every day she's on that kind of range. 

My cut-off point is 25 acres per aum, but you choose your 
own. Go see how long it takes you to pluck ten pounds of 
air-dry forage (a day's maintenance ration for a cow) on 
that range. Well, you can pick for fifteen minutes, weigh 
your harvest and see how many hours it would take to sus- 
tain a cow for a day. Almost all of these lands with little for- 
age were allotted for grazing. They had to be. The USFS 
had shortened the seasons, the rancher couldn't leave the 
cattle on his hayland if he was to harvest any hay for next 
winter, the Senator said, "Or else!" 
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The Prince specified using livestock as a tool to improve 
rangelands. Will that really work? YES, on most public 
lands. But some areas have been invaded by woody 
species that have formed a closed stand. No room for any 
other plants. 

Both big sagebrush and juniper are famous for forming 
closed stands which kills all understory vegetation. In addi- 
tion to the competition they cause, these plants also dry the 
site by crown intercept of precipitation. A recent doctoral 
study in Oregon found that the initial half-inch of a precipita- 
tion event is intercepted by the juniper tree crown and 
evaporated. Check the daily rain records in your area to 
see what percent is lost. Usually it figures to about 25%. 

Once the stand is closed, juniper or sagebrush will thrive 
until fire-storm conditions occur. The site will continue to 
deteriorate until then. 

It is cheaper to buy the ranchers out than to try to remove 
woody vegetation and replace it with grass. I once estimat- 
ed it cost over $100 dollars an a.u.m. to do so. (Nearly got 
fired for suggesting the option). The cost is much higher in 
1997 dollars. Only if other values are considered, such as 
watershed or wildlife, will the renovation be cost-effective. 

Another area where livestock manipulation won't work is 
in the lower end of the semi-desert. An early researcher in 
Arizona found that any area below 2,500 feet elevation will 
not support commercial grazing. More land to remove from 
grazing. Can we solve this problem of cattle grazing on 
waste land? 

NO. Because it isn't the problem, it was the SOLUTION. 
Can the advice of the Prince be implemented? Yes, it 

could be, on many allotments. The vast majority of public 
land acres lie in between the two extremes of brush-choked 
land and the desert. Livestock used at the proper time of 
year in proper numbers can improve the plants you want 
and help eliminate the plants you don't, to reach some par- 
ticular goal, be it for recreation, wildlife, watershed, or graz- 
ing livestock. Since the particular grazing regime needed 
may not benefit the livestock, we may need to defray the 
rancher's losses. 

Next time it rains on a weekend, think about it. 

The author is a charter member of the Society for Range 
Management. He can be reached at 391 O'Gara Street, Medford, Ore. 
97501. 

\;' 

Sharp Bros. 
Seed Company 

SEEDS FOR IMPROVED RANGE 
AND 

DISTURBED-SITE REVEGETA TION 

+ - 
-. 

7) 

//CtJ ('7 

MAIN OFFICE: 

P.O. Box 140 
Healy, KS 67850 

Phone: (316) 398-2231 
Fax: (316) 398-2220 

(800) 4.NATIVE 

BRANCH OFFICES: 

101 E. 4th Street Road 
Greeley, CO 80631 

(303)356-4710 

P.O. Box 237A Route 4 
Clinton, MO 64735 
(816) 885-7551 

BUFFALO BRAND 

• 

SELECT NATiVE GRASSES 



RANGELANDS 19(5), October 1997 11 

A Wn'LIdstg Pgwit: Pt at wuL Reuwiee Edecttit Yøtk 
JK Gu1e6 3—12 

Donald L. Holloway and Rick Orr 

FREEDOM 

Background: 
Ninety-eight and one half percent of the 6,806,169 acres 

of land in Lincoln County, Nevada are owned and con- 
trolled by different government agencies. Through a coun- 
ty-wide needs assessment and through informal communi- 
cation, it was determined that a program was needed to 
help the youth of Lincoln County understand natural re- 
source management. 

Objective: 
The objective was to create a natural resources educa- 

tional program that would be suitable for 10% of our youth 
to learn about the natural resources in Lincoln County. 

An Ag Committee (a group of educators and interested 
individuals) came up with a three-step program that has be- 
come successful in reaching and surpassing our objective. 

Step 1: 
4-H became the natural vehi- 

cle for introducing youth to the 
program "Investigating your 
Environment" by the USDA- 
Forest Service. Using this se- 
ries of exciting activities, the 
youth are introduced to soil, 
water, plant life, animal life, 
and etc. We have used this 
material to teach our younger 
youth in clubs and through 
summer camp and day camp 
programs. We find that 
younger youth have open minds and are eager to learn. 

Step 2: 
Youth in very small communities tend to be competitive in 

all aspects of their activities. With this understanding in 
mind, we developed a program where over 18% of the high 
school youth are involved in soil and range management 
activities that allow them to compete at the State Contest 
and also at the National level, if they desire. 

A soil judging manual was developed and is now in use 
across the State of Nevada in the FFA and 4-H programs. 
Eight to ten point teams, with five members per team, and 
another three or four non-point teams are involved in the 
State activity yearly. 

At the Lincoln County Agriculture Education Day, the 
youth are taught about natural resources, career opportuni- 

ties, etc., as welt as being given an opportunity to judge 
soil. At this event, there are more youth involved with natur- 
al resource activities than there are point teams youth at 
the State contest. 

The Ag Committee feels it is very important to learn about 
the soil first as all else in life is somehow related back to 
the soil. 

We now have introduced a range management program, 
building on the soils program. This program is reaching 
about 16% of the high school population at this time. 

Step 3: 
This step adds to what has been learned and teaches the 

youth about wildlife habitat improvement to our local area. 
They learn how to manage wildlife and their habitat, includ- 
ing wildlife in their own back yard. They learn how to write 
up management plans and how to work through problems 
as a team. 

Results: 
In a county whose youth population is around 1,000 (or 

one-third of the total population), about 200 are involved in 
a natural resource education program, both in and out of 
the school classroom. 

We have had youth qualify during the last four years for a 
$1,250 scholarship in soils at Southern Utah University, 
Cedar City, Utah. We have helped the University set up a 
range management contest and a scholarship will be of- 
fered in 1997. 

Our senior youth are going to college with careers in edu- 
cation, agriculture, and other areas when the natural re- 
source education has given them a basic background for 
future jobs. 

A state can send up to five teams to the National soil and 
range contest. Lincoln County has had at least one team 
attend every year for the past four years. 

Authors are Extension Educator, Nevada Cooperative Extension and 
Resource Specialist, Natural Resources Conservation Service respectively. 
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Grazing Risk on Tall Larkspur-infested Ranges 
James A. Pt ister, Dale R. Gardner, and Kermit W. Price 

T all larkspur is responsible for more cattle death losses 
on mountain ranges in the West than any other poiso- 
nous plant. In areas with abundant tall larkspur 

(Delphinium barbeyi or D. occidentale) populations, many 
cattle producers lose about 5% of their herds each year, 
and some tosses exceed 15% per year. This is a heavy 
economic burden. The presence of tall larkspur often dic- 
tates summer grazing management of cattle on mountain 
rangelands. Nearly a century ago, researchers suggested 
that producers avoid tall larkspur-infested ranges until lark- 
spur matured (Glover 1906). In this paper we provide sug- 
gestions for grazing tall larkspur ranges during the early 
summer period. 

Tall larkspur exacts other costs from ranchers besides 
dead cattle and management headaches. There are large 
losses of grazeable nutrients when cattle producers defer 
grazing of tall larkspur-infested pastures until late summer or 
eatly fall when forages undergo a substantial decrease in flu- 
tnent content. Other producers avoid grazing infested pas- 
tures with cattle entirely, or substitute sheep grazing for cat- 
tle. They reason that the potential poisoning of cattle is not 
worth the risk of grazing. These adjustments have caused 
some ranches to relinquish their cattle grazing permits and 
leases on public lands, with diminished ranch values. 
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Tall larkspur contains numerous alkaloids, several of 
which are very toxic. As tall larkspur matures, the amount 
of these toxins typically decreases, except in maturing 
pods. Cattle generally begin eating tall larkspur during the 
flower stage, and consumption usually peaks during late 
flower or pod stage. The relationship between declining, but 
still substantial, tall larkspur toxicity and increasing con- 
sumption by cattle after flowering results in a toxic window 
when most cattle deaths can be predicted (Fig. 1). 
Depending on weather conditions, this toxic window may 
be about 4 to 5 weeks long in a typical season. What about 
the period before larkspur flowers (i.e., before larkspur 
stems elongate flowering racemes)? Can cattle be safely 
grazed during this time period (called early grazing in this 
paper), or is the risk of poisoning too high since tall larkspur 
is very toxic? A study was conducted to provide an addi- 
tional test of early grazing, adding to studies that were done 
over a 9—year period (Pfister et al. 1997). 

1996 Study, Yampa, Cob. 
Sixteen mature cows grazed a 4,000 acre Forest Service 

allotment from 21 June to 10 July, 1996 near Yampa, Cob. 
The allotment covers an elevation gradient from 8,200 ft. to 
nearly 11,000 ft. Due to unseasonably warm weather and 
rapid snowmelt, early summer forage growth occurred very 
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Phenological Stage 
FIg. 1. General relationship between tall larkspur toxicity and palatability to cattle (no units). The shaded area defines a primaiy toxic 

window when toxicity and palatability are both sufficiently high that most cattle deaths occur during this time. There is also a grazing 
window, during early growth stages before tall larkspur flowers, when cattle may be grazed with low risk even though tall larkspur toxi- 
city is usually verj high. Adapted from Pfistor et a!. (1988). 
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rapidly, and in our opinion cattle could have been intro- 
duced into the allotment at least 7 days earlier. Twenty tall 
larkspur plants were inspected weekly to determine stage of 
growth in a typical patch located partially under an aspen 
canopy at 9,400 ft. elevation. Other tall larkspur plants in the 
same patch were harvested weekly to determine tall lark- 
spur consumption. Bite counts taken daily from horseback 
were used to determine tall larkspur consumption. We col- 
lected data on all 16 cows during 6 hours of daily observa- 
tions that encompassed their peak grazing periods. The pe- 
riod before larkspur stems elongated was termed the pre- f lower period, and the time between stem elongation and 
opening of the flowers was termed the early flower period. 

Risk is defined as the chance of loss, and in the context 
of this paper, risk is the perceived threat of losing cattle to 
tall larkspur poisoning. The dose response of cattle to tall 
larkspur (and related risk) was quantified by relating tall 
larkspur toxicity (i.e., amount of toxic alkaloid) and con- 
sumption (% of diet as tall larkspur) for a 1,200 lb. cow (Fig. 
2) The larkspur dose (and the resultant likelihood of poison- 
ing) was categorized as either high, medium, or low. 

Cattle ate no tall larkspur during the preflower stage be- 
fore larkspur elongated flowering stems. Cattle began eat- 
ing tall larkspur during the early flower period, and ate an 
average of < 0.5% of bites on 1 July, 2.5% on 2 July, 2% 
on 4 July, and nearly 6% on 5 July. All tall larkspur con- 
sumption occurred near a riparian area at 8,200 ft. eleva- 
tion on these dates, and cows were not observed to eat 

larkspur on the other days of the study. When eating tall 
larkspur, cows consumed primarily leaves, but occasionally 
they ate a small amount of flowering parts and stem materi- 
al. None of the animals showed any symptoms of poisoning 
after eating tall larkspur. The risk of losing cattle was low 
before flowering stems began to elongate, and risk re- 
mained generally low during the early flower period when 
cattle began to eat some tall larkspur (Fig. 2). 

Tall larkspur grew rapidly during the study, as tempera- 
tures were above normal. Stems on the marked plants 
were either vegetative or had buds on 21 June, but by 5 
July many stems had begun to elongate, and were in full 
flower within a week. The marked tall larkspur plants (grow- 
ing at 9,400 ft.) elongated flowering stems about 7 days 
later than those tall larkspur plants (not marked) growing at 
a lower elevation (8,200 ft.) where cattle were grazing. 

The amount of toxic alkaloid (mg/g dry weight) in tail lark- 
spur decreased only slightly as the larkspur matured, with 
average concentrations in leaves at 7.9 mg/g on 21 June, 
6.9 mg/g on 28 June, 5.7 mg/g on July 5, and 5.6 mglg on 
12 July. In general, we categorize toxic alkaloid concentra- 
tions as follows: less than 3 mg/g — low toxicity; 3 to 6 mg/g 
— moderately toxic; greater than 6 mg/g — highly toxic. Most 
tall larkspur samples from Colorado, Utah, and Idaho have 
toxic alkaloid concentrations between 2 and 15 mg/g. 

Conclusions and Recommendations 

The risk of losing cattle to tall larkspur is low if plants 
have not elongated flowering stems. In this study and oth- 

Percent of diet as tall larkspur 

Fig. 2. Dose response of cattle to tall larkspur. The y-axis shows 
the toxic alkaloid concentration (mg/g di',' wt.) in larkspur and 
the x-axis shows the amount of ta//larkspur in cattle diets (% of 
dry wt.). The risk of poisoning cattle increases as the toxicity of 
the plant increases and as consumption by cattle increases. The 
star indicates the approximate amount of tall larkspur eaten by 
cattle at Yampa, Cob, and the toxicity of larkspur samples in 
early July; the average dose (and risk) to grazing cattle was low. 
Ranchers interested in alkaloid analysis of tall larkspur samples 
should contact the authors. 

ers (Pfister et al. 1997), cattle ate little or no tall larkspur 
before flowering, thus providing a low risk grazing period 
(Fig. 1). Even though amounts of toxic alkaloid are usually 
high in immature larkspur, cattle are unlikely to eat tall lark- 

spur in sufficient amounts for poisoning to occur. We 
grazed the cows in this study for about 3 weeks before tall 
larkspur began to flower, but we were late in getting into the 
allotment, and there was sufficient forage growth for graz- 
ing at least 1 week earlier. In most cases, ranchers can 

gain about 4 weeks of grazing on tall larkspur-infested 
ranges during this early grazing period (Pfister et al. 1997). 
Early season grazing may benefit range plants if done 
properly (Lacey et al. 1994). 

Even though cattle may eat little or no taIl larkspur during 
the early flower stage, this does not necessarily mean that 
cattle will not eat tall larkspur later in the grazing season. 
Cattle may begin to eat larkspur suddenly at any time dur- 
ing or after flowering, therefore, the amount of tall larkspur 
eaten before flowering should not be used to predict post- 
flower consumption. 

Growth of tall larkspur is influenced by environmental 
conditions (e.g., snow cover, temperature, precipitation), 
but there are general patterns that ranchers can observe. 

13.0 - 

12.0 - 

11.0 - 

10.0 - 

9.0 

8.0 - 

7.0 

6.0 

5.0 

4.0. 

3.0 

2.0 

1.0 

0.0 

0 

C 
C) 
C-) 
C 
0 
C-) 

0 

03 

C.) 

x 0 
I- 

___ 
___ High Dose— 

\e L__ 
Low Dose 

I I I I I I I I I 
10 20 30 40 50 60 70 80 90 100 



14 RANGELANDS 19(5), October 1997 

Newly emergent tall larkspur shoots grow for several weeks 
in the vegetative stage. Visible bud clusters then develop 
for about 2 or 3 weeks, followed by rapid elongation of flow- 
ering stems. The transition in tall larkspur growth from pre- 
flower to flowering can be easily distinguished by observing 
if many stems have elongated. Fully developed tall larkspur 
buds often "nod" or droop to one side when stem elonga- 
tion begins, and this is another visual clue that the transi- 
tion is occurring. Flowers on newly-elongated stems gener- 
ally require one to several weeks to open fully after stems 
have reached about 90% of their mature height. The toxic 
window shown in Fig. 1 begins in the early flower or full 
flower growth stage, depending upon when cattle begin to 
eat larkspur, and continues until tall larkspur pods begin to 
dry out. 

When (or sometimes if) cattle begin to consume increas- 
ing amounts of tall larkspur, knowing the toxic alkaloid con- 
centration may be critical in making grazing management 
decisions. Grazing management decisions can be im- 
proved if information on tall larkspur toxicity and possible 

dose response are considered in conjunction with the pos- 
sibility that cattle will eat dangerous amounts of tall larkspur 
at a particular growth stage (Fig. 1). If tall larkspur toxicity is 
high, and cattle are likely to eat larkspur, ranchers may 
wish to defer or discontinue grazing to avoid losses. Figure 
2 can provide general guidelines to help producers deter- 
mine the toxic alkaloid dose that will poison cattle. 

We recommend that management of tall larkspur-infested 
ranges be evaluated to determine if it is feasible to take ad- 
vantage of this early low-risk period. When it is feasible, 
cattle should be grazed on these high elevation ranges as 
soon as sufficient forage is available. Generally, larkspur will 
still be vegetative when there is about 400 to 500 Ibiacre of 

forage on these high-elevation ranges. Reduced grazing of 
lower elevation ranges during early summer through timely 
removal of cattle to higher elevation ranges may ease some 
constraints (e.g., riparian management; lack of forage) that 
can limit overall carrying capacity. Livestock producers 
should also consider removing cattle or reducing cattle num- 
bers on high elevation ranges when tall larkspur flowers to 

Moderate to High Risk 

Risk 

FIg. 3. Decision-making flow chart indicating the relative risk of grazing tall larKspur ranges aepenaing upon ra:i iarspur growrn stage, 
toxicity, and actual or potential consumption by cattle. 
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reduce risk of cattle losses, particularly if cattle are eating 
tall larkspur. For a crude indication of tall larkspur consump- 
tion, livestock producers can quickly note defoliation of flow- 
ers (perhaps even leaves) without observing cattle actually 
eating tall larkspur. We suggest that ranchers get out into 
the field and directly observe what cattle are actually eating 
one or two days each week when cattle begin to graze trou- 
blesome pastures. If cattle remain on tall-larkspur infested 
ranges after larkspur has flowered, and cattle eat large 
quantities of larkspur, relative risk of losing cattle may be 
high until tall larkspur toxicity decreases with maturity. 
Producers can generally graze larkspur ranges with little risk 
once seed pods have shattered. 

We have provided a simple flow chart (Fig. 3) that live- 
stock producers can use to help determine if cattle should 
be placed on a larkspur-infested range, or alternatively re- 
moved at some point during the grazing season. Ranchers 
should consult with the authors about alkaloid analysis of 
tall larkspur samples. Our results do not apply to low lark- 
spurs (e.g., D. nuttallianum) or to plains larkspur (D. gey- 
en), as they grow in different habitats, and specific grazing 
recommendations are being developed for these species. 
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The Rangeland Carbon Dioxide Flux Project 

Tony Svejcar, Herman Mayeux, and Ray Angell 

T he Agricultural Research 
Service (ARS) conducts a broad 
array of research on range- 

lands, as described in a previous issue 
of Rangolands (Child and Frasier 
1992). Many of the projects involve in- 
terdisciplinary teams of scientists at 
one location, or cooperation among 
several locations. This article de- 
scribes a unique cooperative research 
project that currently involves eleven 
ARS rangeland research locations. 
The goals of the project are to: 1) de- 
termine the role our nation's range- 
lands play in the global carbon cycle, 
and 2) test the utility of carbon dioxide 
(C02) flux technology for assessing 
the productivity of the various range- 
land ecosystems. There are also a 
number of associated benefits of the 
study. We hope the results will provide 
a quantitative basis for comparing the 
diverse rangeland ecosystem types of 
the United States. We also hope to de- 
fine how global increases in atmos- 
pheric CO2 affect plant production. 

Background 
There has been controversy over the 

subject of human-induced climate 
change and what we might expect in 
the future. However, one part of the 
climate change debate is relatively 
clear: atmospheric levels of CO2 have 
increased during the past 200 years. 
Global atmospheric CO2 has in- 
creased from about 280 parts per mil- 
lion (ppm) at the beginning of the 
Industrial Revolution to about 360 ppm 
at present. The rate of increase is cur- 
rently about 1.5 ppm per year (Amthor 
1995). This increase has important im- 
plications for rangelands worldwide. 
Plants use the energy in sunlight to 
take CO2 out of the air and grow new 
shoots and roots. Therefore, the level 
of CO2 in the atmosphere can also 
have fairly dramatic impacts on plant 

growth, water use, and competition 
among plant species. 

Sage (1995) suggested that immedi- 

ately after the last Ice Age (20,000 
years ago), atmospheric CO2 was too 
low (about 200 ppm) for successful es- 
tablishment of agricu'ture because 
plant productivity was too low. He pro- 
posed that the nse in CO2 from below 
200 to about 270 ppm, which occurred 
between 12,000 and 15,000 years 
ago, was a prerequisite for agriculture. 
Increases in productivity of the Earth's 
vegetation as a result of the rise in at- 
mospheric CO2 were documented by 
experiments in which plants were 
grown over the range of CO2 concen- 
trations from less than 200 to 350 ppm 
(Polley et al. 1993). 

Plants not only take in CO2 for 
growth, but they also release CO2 
through respiration. Soil also constant- 
ly releases CO2 because of root and 
microbial respiration. The sum of 
these activities determines whether 
ecosystems release CO2 to the atmos- 
phere (serve as sources for increasing 
atmospheric C02) or store it in soil 
and plant mass (serve as usinksn help- 
ing to reduce atmospheric C02). 

There is an extensive base of labo- 
ratory research on the effects of in- 
creased CO2 on plant growth. 
AdditionaUy, CO2 uptake by plants has 
been measured in the field over crops 
and in forests. But we cannot ade- 
quately predict how rising CO2 will in- 
fluence rangelands. In fact, it is not 
clear what role the rangelands of the 
world play in the global cycle, even at 
present CO2 levels. Scientists have 
been unable to balance the global car- 
bon cycle, as a substantial amount of 
CO2 released to the atmosphere by 
human activities remains unaccounted 
for. It has been suggested that range- 
land vegetation generally, and grass- 
lands in particular, may be sequester- 

ing (storing) more atmospheric CO2 
than is commonly assumed, thus re- 
ducing the rate of increase in atmos- 
pheric CO2 levels. Rangelands (in- 
cluding grasslands) constitute about 
50 percent of the Earth's land surface. 
In general, the more arid ecosystems 
have received relatively little research 
attention because of their low produc- 
tivity, and thus their contributions to 
the global carbon cycle is largely un- 
known. Until we document the magni- 
tude of the Earth's various sources 
and sinks, we will be unable to predict 
future atmospheric CO2 levels, and 
consequently, we will have difficulty 
predicting the extent and timing of 
possible climate changes. 

The Rangeland Carbon Flux 
Project 

To better understand the role of 
rangelands in the global carbon cycle, 
scientists from eleven ARS locations 
have established a coordinated net- 
work for the purpose of measuring 
CO2 fluxes (Fig. 1). Flux refers to the 
net movement of CO2 back and forth 
between the surface (soil and plants) 
and the atmosphere. Program plan- 
ning was initiated in 1993 and some 
locations have collected two full sea- 
Sons of CO2 flux data. The last loca- 
tions were equipped in early 1996. 
The measurements of CO2 exchange 
between rangeland and the atmos- 
phere were made on good condition 
rangeland sites in the central and 
western U.S. The sites include widely 
divergent environments, from humid 
tallgrass prairie to desert grassland 
and sagebrush-steppe cold desert. 

We are employing both closed 
chamber and Bowen ratio techniques 
in this study. The Bowen ratio method 
is in use at all the locations shown in 
Figure 1. A Bowen ratio unit (Fig. 2) 
looks very much like a weather station, 
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FIg. 1. Research locations currently participating in the rangeland carbon dioxide flux project. Open circles indicate locations using both 
Chamber and Bowen ratio methods. 

for determining CO2 and water vapor 
levels in the air. Measurement of the 
CO2 and water vapor gradient above 
the plant canopy in conjunction with 
energy balance measurements allows 
us to calculate the amount of CO2 and 
water that enters or leaves the site 
(Held et al. 1990). Measurements inte- 

grate activity over a large area (at 
least 10 acres), and are recorded con- 
tinuously (24 hours) by a data logger. 

The chamber method (Fig. 3) is also 
being used by several northern loca- 
tions (Burns, Dubois, Cheyenne, Ft. 
Collins, Miles City). In this case we are 
using large chambers (about 1 cubic 
yard) which are placed on rangeland 
to measure CO2 change on a specific 
plot. This method is better suited than 
the Bowen Ratio to comparing repeat- 
ed small-plot treatments. 

There are four specific questions we 
hope to answer with this project: • What role do U.S. rangelands play in 

the carbon cycle? Are they a sink 
for atmospheric C02? • Is CO2 flux correlated to climatic or 
ecosystem characteristics, and 
are the relationships strong 
enough to allow extrapolation? • What influence do land management 
activities (such as grazing and bum- 

ing) have on rangeland CO2 flux? 
• Do direct measurements of CO2 flux 

provide an accurate assessment of 
primary productivity? 
The study will also provide important 

baseline information that may be used 

in the future to assess the impacts of 
rising atmospheric CO2 on range- 
lands. Modeling is an important com- 
ponent in forecasting plant response 
to global change. However, there are 
serious questions about the ability of 

Chamber and Bowen Ratio 

Bowen Ratio 

k4 
I- 

w 

FIg. 2. Installation of a Bowen ratio station used to measure carbon dioxide exchange be- 
tween the surface (plants and soil) and the atmosphere. 
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ecosystem-level models to predict f u- 
ture responses to elevated CO2 
(Rastetter 1996). Given the limited re- 
sources for research, it is unlikely we 
will be able to conduct extensive long- 
term elevated CO2 studies at multiple 
sites. One alternative is to collect de- 
tailed information now and then again 
several years in the future. If the cur- 
rent rate of CO2 increase continues, 
one decade translates into a 15 ppm 
increase in atmospheric CO2. The 
CO2 flux measurements coupled with 
other long-term data sets from partici- 
pating ARS rangeland locations will be 
a valuable resource for assessing 
global change impacts. 

Many of the ARS locations also have 
long-term data sets that describe the 

changes in vegetation that have oc- 
curred in the past halt-century. The 
current study, in conjunction with his- 
toric long-term trend information pro- 
vides us the best opportunity to under- 
stand the implications of future envi- 
ronmental changes. Most assess- 
ments of range anWor pasture lands 
are based on productivity and species 
composition. If we are to use these 
measures to evaluate the conditions of 
our rangelands and pastures, it will be 
critical to determine which changes 
are a result of management and which 
are a result of climate and/or CO2 
change. 

The National Research Council 
(NRC) has suggested that part of the 
definition of ecosystem health should 
include some measure of energy flow 
through the system (NRC 1994). 
Carbon dioxide is the currency, if you 
will, by which energy exchange is 
transacted. Our ability to measure net 
carbon dioxide flux on rangeland pro- 
vides a direct, quantitative measure- 
ment of this aspect of rangeland 
health. The relationship between ener- 
gy flows and site productivity should 
be of interest whether we are raising 
livestock or wildlife, or simply ensuring 
that we have properly functioning 
rangelands capable of sustaining a va- 
riety of uses. 
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Is Good Range Management for Livestock Really Good 
Managementfor Wildlife? 

A Review of An SRM Symposium 
Chad S. Boyd, Dale Rollins, and David M. Engle 

R ange managers often use "rules of thumb." For ex- 

ample, the rationale behind proper forage utilization 
has long been espoused as "take half and leave 

half." Such rules of thumb are useful, as long as their limits 
are recognized. A particularly topical rule of thumb in recent 
years has been that "g range management for livestock 
is good wildlife management." Is it? Or not? What are the 
"specifics" of this generalization? 

In his 1933, classic "Game Management" Aldo Leopold 
argued that "game can be restored by the creative use of 
the same tools which have heretofore destroyed it-axe, 
plow, cow, fire, and gun." Those same tools are still in use 

today by range managers, and they still impact wildlife 
habitat. At the 1997 SRM meeting in Rapid City, South 
Dakota, a symposium was held to discuss whether good 
range management for livestock really is good manage- 
ment for wildlife. This symposium, jointly sponsored by the 
SRM Wildlife Habitat and Professional Affairs committees, 
sought to define the use of Leopold's tools in modem day 
range management for livestock, and debate both the ben- 
eficial and negative ramifications to wildlife habitat. We se- 
lected speakers from the Great Plains (and specifically to 
the northern Great Plains when possible) because of our 
meeting location (Rapid City, S.D.). Some 350 range man- 

agers were present throughout the half-day symposium. 
Central to this discussion is the premise that wildlife and 

livestock resources can be managed simultaneously, but 
populations of both cannot be maximized simultaneously. 
Trade-offs, commonalties and dissimilarities in manage- 
ment strategies must be identified. The following is a sum- 
mary of the ideas presented and discussed at the Rapid 
City symposium. We hope that this dialogue will promote a 
better understanding of views between groups on both 
sides of this controversial issue. 

The Axe 
Point. On southwestern rangelands, the "axe" 

takes the form of brush manipulation. The inva- 
sion or increase of brush on rangelands has 
been a two-edged sword. While the increase in 

woody plants benefited many species of wildlife, 
the same brush species are often a liability to ranchers. 
Historically, control of woody plant species on rangeland 
centered around practical aspects such as improving ac- 
cessibility of travel routes or increasing visibility for gather- 

ing of stock. In the Southwest, increased visibility was par- 
ticularly important in locating newborn calves to check for 
screwworm infestation. By the mid-i 950s attitudes toward 
brush control shifted from practical considerations to in- 
creased economic returns associated with improved forage 
production. This allowed ranchers the option of improving 
what land they had rather than buying more land. Control of 
woody species was viewed largely as a positive step to- 
ward resource conservation. Presently, management of 
woody species has shifted from the paradigms of "eradica- 
tion" and "control" to a more comprehensive "management" 
philosophy. Inclusive in this new management philosophy is 
the emerging discipline of restoration ecology. Many areas 
currently dominated by woody species (e.g. Edwards 
Plateau, Tex.) were grassland savannas prior to European 
settlement. Restoring these landscapes to pre-European 
settlement condition would necessarily involve control of 
woody species. 

Counterpoint. Although some wildlife species may see 
immediate benefits from brush management, these short- 
term gains must be balanced against the potential for long- 
term negative impacts on wildlife habitat. Repeated brush 
management treatments, particularly on semiarid range- 
lands, may alter plant succession, resulting in a loss of 
plant, animal, and habitat diversity. Similar relationships 
may hold for more humid rangelands. The size and shape 
of treated areas may alter predator/prey relationships in un- 
treated areas. For example, nest predation has been 
shown to increase for some species of passerine birds 
nesting in brush strips as a result of the increase in edge 
habitat and edge-associated predators. Habitat needs of 
wildlife species often are not considered or given priority 
when formulating brush management plans. For example, 
honey mesquite, the target of intensive control efforts, pro- 
vides food for coyotes and white-tailed deer and nesting 
habitat for scissor-tailed flycatchers. Additionally, mesquite 
provides cover for numerous other wildlife species and 
serves to facilitate nutrient cycling. Today, some landown- 
ers have found economic value in browse resources and 
associated wildlife species, through ecotourism and com- 
mercial hunting operations. These activities may aid in di- 
versification of agricultural economies, to the betterment of 
wildlife resources. Obviously, a number of factors should be 
considered a priori the bulldozer is started or the spray- 
plane is in the air. 
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The Plow 
Point. Perhaps the 

debate over plowing 
and planting of range- 
land to alternate for- 
ages is best embodied in the controversy over the 
Conservation Reserve Program (CRP). More than 36 mil- 
lion acres have been planted in the CRP, which encour- 
aged landowners to establish perennial vegetation on high- 
ly erodible cropland for a period of 10 years. A secondary 
goal of CRP was to improve wild'ife habitat. To that end, a 
number of wildlife species have benefited. Ring-necked 
pheasant and waterfowl abundance have increased in 
many of the northern plains states because of improved 
nesting habitat. The grasshopper sparrow and lark bunting, 
which are declining regionally, have increased in numbers 
on CAP lands. Increases in the density and height of vege- 
tative cover have improved nesting success of many 
ground-nesting bird species. White-tailed deer utilize CRP 
plantings as a food source in early spring, and hiding cover 
for white-tailed deer fawns has been improved. 

Counterpoint. Although some species of wildlife have 
benefited from CAP, conservation of wildlife resources in- 
volves a holistic approach which addresses habitat con- 
cerns and ecological processes at he landscape level. In 
order to increase wildlife benefits from CRP, specific atten- 
tion needs to be given to different scales of planning. At the 
landscape scale, the spatial mosaic of CAP plantings 
should complement existing habitat availability. On a small- 
er scale, species composition of plantings should enhance 
diversity of the site for optimal wildlife management. The 
1996 farm bill has included criteria for wildlife habitat, but 
fails to consider habitat relationships at the landscape 
scale. The undisturbed (i.e. no grazing or fire) monoculture 
aspect of CAP has had a negative impact on species 
whose habitat requirements are dependent upon distur- 
bance, and the habitat diversity associated with such 
events. For example, lesser prairie chickens have aban- 
doned leks planted in CAP due to the loss of bare ground. 
Critical brood habitat, which includes bare ground and high 
forb and insect abundance, has been impaired in some in- 
stances. Furthermore, escape of invasive, introduced 
species such as Old World bluestem, which has been 
planted extensively on CAP contracts throughout the south- 
ern Great Plains, could have negative impacts on wildlife 
habitat diversity in adjacent areas. 

The abundance of key species (e.g. lesser prairie chick- 
en) may be an effective tool for guiding the CRP planning 
process and evaluating results of the program at the land- 
scape level. Geographic Information systems could be 
used to optimize the spatial mosaic of disturbed and undis- 
turbed CAP plantings relative to the needs of these 
species. The quality of CRP 'ands as wild'ife habitat could 
be greatly improved by allowing periodic treatment (i.e. 
grazing, burning) in accordance with habitat requirements 
of affected species. Additionally, land owners should be 
made aware of the option of planting CRP lands to wildlife 

cover types. These problems are associated with both the 
local application of CRP, as well as legislative design and 
should be addressed at both levels. 

The Cow 
Point. Grazing of rangelands by do- 

mestic livestock has and will continue 
to be the subject of heated debate, 1i 
particularly on lands where livestock 
concerns overlap with wildlife interests. 
The controversy over livestock grazing has been fueled in- 
directly by the fact that most grazing studies have been 
conducted within the context of maximizing livestock pro- 
duction with little or no concern for the implications to 
wildlife habitat. However, manipulating vegetation re- 
sources to affect animal populations is the cornerstone of 
wildlife habitat management, and grazing by domestic stock 
is a tool with which managers can alter plant succession to 
the benefit of wildlite resources. For example, livestock 
grazing may be used to create the mosaic of habitat types 
needed to sustain maximum diversity of breeding birds, 
while browsing wildlife such as mule deer may benefit from 
increases in browse production associated with heavy 
stocking of cattle. Cattle grazing has been used as an ef- 
fective means of setting back the phenology of grasses to a 
stage more palatable to wildlife species such as elk and an- 
telope. Decreases in vegetative cover associated with 
heavy stocking may serve as important habitat for some 
species of prairie birds such as mountain plover and 
killdeer. 

Counterpoint. Although much of the grazing debate has 
centered around whether or not grazing by domestic stock 
should occur, wildlife are probably affected more by the 
management of grazing, than by grazing per Se, or the type 
of grazing animal (i.e. domestic stock vs. native ungulates). 
Changes in grazing management, such as altering grazing 
regimes over the long term, may have profound effects on 
wildlife resources and biodiversity. Grazing animals alter 
wildlife habitat by affecting plant species composition and di- 
versity, patchiness of vegetation, and physical habitat attrib- 
utes (i.e. structure). Plant species diversity may increase in 
grazed patches relative to ungrazed areas, but wildlife popu- 
lations are probably influenced more by grazing-induced al- 
terations of habitat structure and heterogeneity across the 
landscape. If grazing management centers around uniformi- 
ty of grazing, dominance of key forage species, or maximum 
animal production, attainment of these goals will likely come 
at the expense of wildlife diversity. 

Fire 
Point. Fire has been a frequent and important disturbance 

in the evolutionary history of 
most rangeland ecosystems. 
With European settlement and 
the development of the live- 
stock industry, direct suppres- 
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sion and fuel reduction resulting from heavy stocking have 
decreased fire frequency and size. As a result, plant diver- 
sity and forage production are decreasing, and woody 
plants are increasing in many rangeland systems. These 
changes can have negative impacts on diversity of wildlife 
habitat as well as forage for livestock grazing. As an exam- 
ple, reduction of fire frequency has allowed juniper to in- 
vade millions of acres of rangeland in the United States. 
Changes resulting from this invasion include decreases in 
soil moisture, plant diversity, wildlife habitat diversity, and 
forage production. Mechanical treatment and herbicides 
have been used to decrease juniper encroachment, howev- 
er, both these techniques are often cost prohibitive. 
Prescribed fire offers a less expensive and effective alter- 
native to these treatments, while restoring wildlife habitat 
diversity and increasing livestock forage production. 
Despite potential benefits of tire to maintaining ecosystem 
integrity and wildlife habitat, currently only small portions of 
rangelands are being treated with prescribed tire. 
Education of landowners and the general public may in- 
crease acceptance of prescribed fire as a bona tide man- 
agement practice. 

Counterpoint. While fire can be used as a tool for enhanc- 
ing wildlife habitat, land managers must be cognizant of the 
influence of fire regime on wildlife resources. Today, con- 
servationists and livestock producers alike often promote 
the use of prescribed fire to create a specific fire regime 
needed for accomplishing narrowly-defined management 
goals. However, this approach often contrasts with the fire 

frequency, season and behavior that likely dominated the 
historical landscape on which constituent plant and animal 
communities evolved. In fact, the fragmented nature of to- 
day's landscape does not lend itself to management at the 
landscape level using approximations of pre-settlement fire 
regimes. The use of frequent fire (i.e. the use of annual 
fires to increase livestock forage in tallgrass prairie) may 
cause declines in habitat heterogeneity, and biodiversity, 
while infrequent fire in prairie systems may lead to woody 
plant encroachment and the decline of grassland bird popu- 
lations. Large scale fire treatments may have negative im- 
pacts on wildlife species needing close juxtaposition of dif- 
fering habitat types. For instance, the Karner blue butterfly 
requires habitats typical of both burned and unburned 
prairie. If burns are too large, the ability of the butterfly to 
complete its life cycle will be impaired, and the population 
may decline. Clearly the challenge to rangeland managers 
today is to identify fire regimes that move us closer to at- 
taining livestock production goals while sustaining biodiver- 
sity and wildlife resources in fragmented landscapes. 

Toward a Working Solution 
Societal demands on rangeland resources have expand- 

ed beyond that of livestock production 
alone, and conflict between wildlife and _____ 
livestock interests has increased sharply. 
In the preceding text, we have seen ex- - 
amples of how land management practices 

associated with livestock grazing can either enhance or de- 
grade wildlife habitat resources. In the process, we have 
come full circle to the question of whether good range man- 

agement for livestock really is good management for 
wildlife. The answer is it depends! If wildlife habitat needs 
are given active consideration during the planning stages of 
livestock management, then the answer is "yes". However, 
if benefits to wildlife are incidental to livestock management 
planning, then the answer is probably "no". Put another 
way, good management by default is not good manage- 
ment over time. 

Managers and research personnel alike must strive to de- 
termine the proper application of Leopold's tools over space 
and time to improve both livestock forage and wildlife habi- 
tat. Most importantly, the Society for Range Management 
must shift from the traditional livestock-based paradigm of 
the past to the more inclusive paradigm of habitat manage- 
ment. This does not mean abandoning the roots of tradition 

upon which this Society was founded, but, rather, expand- 
ing the principles gained from our collective knowledge and 
experience to solve problems in today's holistic manage- 
ment environment. 
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Rangelands of the State of Jalisco and its 
Livestock Industry 

Sergio Soltero-Gardea and Luis Fernando Negrete-Ramos 

T he state of Jalisco is located at 
the central-western part of 
Mexico. It occupies an area of 

8,013,700 hectares, about 4% of total 
area of Mexico and it is one of the 
most important states in the country in 
temis of its agricultural contribution to 
the national gross income. 

Jalisco is a good example of 
Mexico's diversity. Because of its dif- 
ferences in topography, climate, and 
soils, the state shows a rich variety of 

ecosystems. There are arid and semi- 
arid rangelands, temperate forests, as 
well as tropical and subtropical brush- 
lands. Only 2% of the area of Jalisco 
is considered to be irrigated farmland, 
whereas about 19% is described as 
rainfed farmland (SPP 1981). 
Accordingly, less than 80% of the area 
of Jalisco produces forage resources 
that potentially can be used by live- 
stock. 

The climate of Jalisco.— 
There are very contrasting climate 

characteristics in Jalisco; these differ- 
ences are attributed to topography and 
the influence of bodies of water both 
from the Pacific Ocean and the inland 
water reservoirs, such as Chapala 
Lake, which is the biggest water body 
in Mexico. In Jalisco four climate types 
can be described namely, the semi dry 
climate (15%) in the north and north- 
east part of the state; temperate in the 
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higher elevations (14%); semi tropical 
in the central part of Jalisco and 
around the Chapala Lake (45%); and 
tropical along the coastal region 
(25%). In terms of rainfall, there are 
regions in the state which receive 
about 16 inches of rain during the 
months of June through October, while 
the higher elevation areas receive 
about 40 inches of rain during the 
same period of time (Figure 1). 

The soils of Jalisco.— 
In Jalisco there are 18 soil classes 

which cover about 81% of the state, 
however 5 classes are the dominants. 
Their description is not included in this 
article because it is based on the 
FAO-UNESCO soil classification sys- 
tem, that is different than the U.S. sys- 
tem. However, soils are mostly acid 
with a pH that varies from 5.8 to 7.0; 
soil depth ranges from 10 cm to more 
than 1 m in depth, that is attributed to 
topography. 

The ecosystems of Jalisco.— 
Based on the studies conducted by 

COTECOCA (1979) to determine car- 
rying capacity in rangelands of Jalisco, 
a total of 22 range types and about 70 
range sites were identified. These 
range types can be grouped within 
four major ecosystems, such as the 
tropical mid-size brushland; tropical 
low-size deciduous brushland; Pine- 
Quercus—Juniperus forest; and the 
open mid and bunchgrass rangelands 
(Table 1). 

The tropical low-size deciduous 
brushland.—This vegetation type is 
widely distributed all over the state; it 
is located between 350 to 2,200 m 
above sea level (1,050 to 6,600 if) and 

Table 1. Major rangeland ecotypes. 

is dominated by low height trees, 
which seldom reach more than 10 m. 
The most common trees are: Lysioma 
acapulcensis, Lysiloma divaricata, 
Bursera excelsa, Bursera multijuga, 
Acacia pennatula, Acacia farnesiana, 
Ceiba aesculifolia, Eysenhardtia poly- 
stachya, Opuntia spp, Pithecellobium 
dulce, and lpomoea intrapilosa. Most 
of these trees lose their leaves during 
a period of 5 to 7 months a year, 
therefore a changing physonomy be- 
tween the rainy and the dry season 
can be observed. The herbaceous 
vegetation is dominated by grass 
species like, Bouteloua curtipendula, 
Aristida adscensionis, Cathestecum 
erectum, Sorghastrum incompletum, 
Paspalum notatum, among many oth- 
ers. Grass production in this vegeta- 
tion type can be as much as 1,000 
kg/ha/year. 

Tropical mid—size brushland.— 
This vegetation type is located be- 

tween 5 to 1,100 m above sea level 

(15 to 3,300 ft), and it is characterized 
by several tree species, reaching 
heights from 18 to 25 m. About 75% of 
these species lose their leaves in the 

dry season. The most important tree 
species are: Enterolobium cyclo- 
carpum, Cedrela odorata, Ficus padi- 
folia, Tabebuia rosea, Ceiba pentan- 
dra, Brosimum alicastrum, and 
Swietenia humilis. Some of the grass 
species are: Boutelua repens, B. radi- 
cosa, Cathestecum erectum, Hiliaria 
ciliata, and Tripsacum sp. 

Pinus-Oak-Juniperus forest.—This 
vegetation type is located in an eleva- 
tion that goes from 1,200 to 2,900 m 
above sea level (3,6000 to 8,700 if). It 
is formed by trees that reach 6 to 25 m 

height; among the dominant tree 
species are: Pinus cembroides, P. mi- 
choacana, P. douglasiana, Quercus 
obtusata, 0. grisea, and Q. resinosa. 
Brush species present in these areas 
are: Arbutus xalapensis, Arcto-staphy- 
los pungens and Crataegus mexicana, 
and grass species like, Bouteloua hir- 
suta, B. repens, Paspalum sp., 
Setarea geniculata, Muhlenbergia 
macrorura, Panicum sp., and 
Muhienbergia rigida. Forage produc- 
tion in this range type is very low. 

Open mid-grass and bunch grass 
ran gelands.—These rangelands are 
located between 1,600 to 2,300 m 
above sea leavel (4,800 to 6,900 if), 
with slopes that varies from 1 to 10%. 
The mid-grass vegetation type is 
formed by perennial grasses like, 
Bouteloua gradiis, B. scorpioides, B. 
repens, B. hirsuta, B. curtipendula, 
Lycurus phleoides, Aristida divaricata 
and Heteropogon con tortus. The 
bunchgrass range type, on the other 
hand, is formed by the same grass 
species mentioned previously, plus 
Bothriochloa barbinodis, Muhienbergia 
rigida, and Trachypogon secundus. 
Some of the brush species found in 
this area are: Prosopis laevigata, 
Acacia farnesiana, A. hartwegii, 
Opuntai spp., Mimosa biuncifera, and 
Celtis pallida among many others. 

The Livestock Industry.— 
Rangelands described previously 

are the home for more than 3.4 million 
heads of cattle (SAGAR 1995). Beef 
cattle numbers show an inventory of 
2.6 million heads, whereas there is a 
dairy cattle inventory of 832,667 
heads. During the last 7 years the sta- 
tistics indicate a growing cattle popula- 
tion in Jalisco (Figure 2). There has 
been a 24% increase in cattle number 
in a 7-year period. In Jalisco beef cat- 
tle production and dairy production are 
the two most dominant activities. 

Milk production is concentrated in 
the regions of Los Altos or Highlands 
and Chapala (Figure 3), through a sys- 
tem known as family dairy production. 
This system is made up of a combina- 
tion of grazing stabling, consisting of 
small operations with an average herd 
of 20—25 lactating cows. Under this 

Vegetation Type Area % 

(Ha) 

Tropical mid size brushland 850,500 11.10 

Tropical low size deciduous brushland 2,260,000 29.40 

Pine-Quercus-Juniperus Forests 3,165,500 41.20 
Mid and Bunchgrass range 1409,000 18.30 

Total 
7,685,000 100.00 
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FIg. 2. Beef and dairy cattle inventory during a 10-year period in the State of Jallisco, Mexico. 

system more than 3.2 million liters of 
milk is produced per day, which makes 
Jalisco the largest milk producing state 
in the country. 

On the other hand, beef production 
in the other areas of Jalisco is done 
through cow-calf operations; in con- 
trast to the northern states of Mexico 
that wean calves at 7—8 months for 
sale in the U.S. market, in the moun- 
tainous areas, the south, or the coast 
the animals are not sold until they 
reach sufficient weight to be sold to 
the feed lots located in the suburbs of 
Guadalajara. The only exception to 
this are the northern regions and the 
northern part of the Highlands or "Los 
Altos" where they use a similar system 
to the Mexican states that border the 
U.S. In the coastal regions and those 
bordering the central valleys, the cattle 
producers combine seasonal agricul- 
ture with cattle production. In other 
words, during the rainy season from 
June to October the animals are left to 
graze the higher mountain areas 

where the forage is better. Once the 
forage is used up, the animals are re- 
turned to the lower areas, especially 
the areas that have been cultivated, to 
then graze on the crop residues, par- 
ticularly corn stover, and in some 
cases, introduced and improved pas- 
tures. 

Cattle breeds vary depending upon 
the region, however, there is a high 
percentage dominated by the Zebu 
type and crossbreeds with some 
European sires. Because of climate 
and topography, it is thought that Zebu 
type and their crossbreeds have better 
performance due to their adaptability 
and disease resistance than pure 
European breeds. This is true in the 
tropical and semi-tropical areas. In 
spite of these constraints, during the 
last 5 to 10 years there has been an 
increasing interest in using European 
breed sires such as Charolais, 
Limousin, Simmental, Brown Swiss 
and others, to improve production and 
market conditions. There is a lot to do 
in this area, yet. 

Rangeland problems.— 
As is the case with many areas of 

the country, Jalisco has encountered a 
number of problems with the use of 
the ecosystems previously described. 
The most important is the overpopula- 
tion of cattle; for instance, the average 
stocking rate is 1.9 Ha/A.U. taking into 
account the area of the state and cat- 
tle population. This is considered to be 
extremely high, since there are areas 
in the state that have registered a car- 
rying capacity of 25—30 Ha/A.U. One 
must also take into consideration that 
the majority of land in Jalisco is rocky 
and rough which is characterized by 
the low carrying capacity. Due to the 
high stocking rates, the cattle produc- 
ers have to resort to a series of activi- 
ties with the goal of finding enough 
food to sustain the animals during the 
dry season, such as improved pas- 
tures, corn silage, crop residues, etc. 
In addition, the producers located in 
the tropical and semi tropical brush- 
land and forests have tried to increase 
the carrying capacity of their lands by 

YEARS 
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Fig. 3. Main ecological areas in the state of Jalisco, Mexico. 

clearing and planting grasses. 
Unfortunately, this has caused a sig- 
nificant deterioration of the ecosys- 
tems, which has resulted in a loss of 
productivity, soil loss, and generally a 
decline in range condition which could 
be considered from poor to fair. In the 
regions of "Los Altos" and the northern 
areas, the deterioration of the range- 
lands is manifested by the large popu- 
lation of undesireable brush species, 
which in some cases has reached 
densities of 3,500 to 4,000 plants per 
hectare. 

In conclusion, the use of natural re- 
sources in Jalisco requires decision- 
making that will guarantee their careful 
useage. Of prime importance are the 
measures that need to be implement- 
ed concerning the use of water re- 

sources in Jalisco since water has al- 
ways been and always will be the 
most valuable resource produced on 
the rangelands. 
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Hooray for Earl McKinney and Wayne Burkehardt and 

their factural admonition concerning the current use, or 
more accurately, mis-use of the important technique for 
judging and evaluating degree of forage utilization within a 
federal-range grazing unit (Rangelands, June 1997). 

Judging and evaluating degrees of forage utilization has 
been a concern of rangeland management since at least 
1937 that I can remember. Early on, such stalwarts as 
Harold Heady, Don Hedrick, Bob Campbell, Mike Deming, 
Joe Pechanec and there were others, authored useful arti- 
cles and were our mentors regarding this technique. 

Based on my involvement in developing this important 
management technique in the Pacific Northwest following 
WWII, our basic philosophy was to constructively help 
ranchers and public-resource managers judge degree and 
patterns of grazing use within a grazing unit as one basis 
for evaluating grazing efficiency and the need for adjust- 
ments in management (JRM 26(2):87—91, 1973). 
Documenting grazing use patterns in a grazing unit over a 
span of years provides a record of achievements and re- 
views opportunities for further improvement (JRM 
20(6):383—389, 1967). It also produces valuable insights on 
such important management factors as how various ani- 
mals, wild and domestic, vary from time to time in their 
grazing and resting patterns and preferences for specific 
forages and habitat according to such influences as weath- 
er, season of use, topography, vegetational type, insects 
and human activities. 

It seems apparent, from what Earl and Wayne report, that 
this former kind of constructive professionalism contrasts 
sharply with today's police-court philosophy. 

This is too bad. It represents a sorry state of professional 
degradation on the part of whomever instigated this revul- 
sion from basic science and technology. Are the principles 
of plant growth and the various grazing systems that have 
proven to be both ecologically and biologically successful, 
and which are based on these principles, no longer mean- 
ingful to bureaucratic goals? It is hard to believe that people 
who deliberately espouse abandonment of proven resource 
conservation (wise-use) techniques are genuinely interest- 
ed in the ecological and biological welfare of landscapes. 
Or is all this just a gross lack of knowledge or misunder- 
standing? 

E. WIlliam Anderson 
C.R.M.C. C78-O1 

Book Review 
by Stephen Williams 

The Last Ranch, A Colorado Community and the Coming 
Desert by Sam Bingham, Pantheon Books, New York. 

Sam Bingham's new book, The Last Ranch, explores his 
thesis that a fresh understanding of nature might save the 
world from becoming desert. To explore this thesis he 
spent a year in Colorado's San Luis Valley chronicling the 
activities of ranchers Donnie and Karen Whitten, and some 
of the Whitten's neighbors. The Whitten's are described as 
average people of good heart. 

This fresh understanding of nature, as crystallized in 
Allen Savory's holism, Bud Williams cattle herding and 
Devry Sharma's mathematics, allowed that the success of 
folks like the Whitten's would not depend on massive sub- 
sidy and high-tech support but on the elegance of the in- 
sight itself. 

That insight is expressed early in the book by Donnie as 
he explains to the author why ranchers get so hung up on 
tradition and technological answers to problems. Donnie 
stated, "When everything you deal with, whether it's the 
weather, or the growth rate of your forage, or the health of 
your animals, or the future's market is complex and 
changeable, your first instinct is to do things like Grandpa 
did and say, 'That's how its done, and that's how I did it, 
and ain't it bad luck that we didn't quite make it this year.' 
It's only a short step from there to putting your trust in some 
other authority that supposedly knows scientifically how it's 
done and tells you some new breed or system or machine 
will save your *** because still, if you fail, it's not your 
fault. We're trying to learn to think about things through for 
ourselves, but it comes hard." 

The book introduces the reader to the Whitten family, a 
BLM range conservationist, and a U.S. Fish and Wildlife 
Service refuge manager who all had holistic training and 
used the decision making thought process of the HAM 
model to think things through for themselves. With some 
personal background development the reader received a 
better understanding of these people, what influences their 
feeling about the land, and how they attempt to improve the 
resources they manage. 

The author identifies some of the members of the com- 
munity, which is within and part of the whole of the San 
Luis Valley. They include: the permittees of the BLM's 
North Tracy common allotment, who are encouraged to im- 
plement better time control of grazing; Maurice and Hanne 
Strong, whose Baca land grant was the site of a proposed 
200,000 acre foot per annum water pumping scheme; Jim 
Coleman, on whose land leafy spurge appeared, challeng- 
ing scientists and agencies who pushed production by 
killing whatever got in the way in contrast to those whose 
goal was to build a healthy, diverse landscape that would 
support a family by livestock production; and, Steve 
Berlinger, Manager of the Monte Vista National Wildlife 
Refuge, who sought diversity over the continuation of a 
duck factory by some heretofore untried management prac- 
tices and personal alliances. 
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The author's background enabled him to tell some of the 
all too numerous tales of the U.S. Agency for International 
Development and the World Bank's overseas projects. 
These projects poured money into poorly planned agncultur- 
al and ranching schemes intended to umoclemize third world 
economics. These projects did not respond to social or envi- 
ronmental consequences because such matters had no defi- 
nition in the proponents' understanding of economic develop- 
ment. Sudan may be a long way from the San Luis Valley, 
but the relevant message is about decisions made without 
the benefit of a well defined whole and a three part goal. 

The book reminds us of the biological axiom which holds 
that changes in the health of an organism show up first at 

the margins. Over a beer at the local tavern after calves are 
shipped, Donnie Whitten wonders aloud to his brother, 
George, Nand what does it take for a person to care about 
the land, really deeply care enough about it enough to risk 
something to look after it right? Do people not care, or just 
now know? Or do they care to know? How much can you 
pressure them before they cut back on you?" The questions 
went unanswered. 

Sam Bigham still believes his thesis. True progress, not 
borrowed against the health of earth, must come from indi- 
viduals learning to do the right thing at the margins. 

Autographed copies are available through the center for 
HAM at $27.50 per copy. 

granite SEED 
• Pasture & Range • Erosion Control 
• Alfalfa 
• Custom Seed Blends 
• Over 300 Species in Stock 
• Fast, professional service 

Call or Fax for our Catalog (801) 531-1456, Fax (801) 768-3967 

Granite Seed Co., P.O. Box 177, Lehi, Utah 84043 
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Browsing the Literature 
Jeff Mosley 

This section reviews new publications available about the 
art and science of rangeland management. Personal copies 
of these publications can be obtained by contacting the re- 
spective publisher or senior author (addresses shown in 
parentheses). Suggestions are welcomed and encouraged 
for items to include in future issues of Rangelands. 

Animal Ecology 
Effects of growth potential and protein supplementation 
on steers grazing fall pasture in the northern Great Plains. 
E.E. Grings, R.E. Short, and D.C. Adams. 1997. Journal of 
Production Agriculture 10:241—245. (USDA-ARS Fort Keogh 
Livestock and Range Research Lab., Rt. 1, Box 2021, Miles 
City, MT 59301). Supplementation with soybean meal was 
cost-effective for steers grazing regrowth of irrigated pastures 
in autumn. 

Immunocontraception limits foal production in free-roam- 
ing feral horses in Nevada. J.W. Turner, I.K.M. Liu, A.T. 
Rutberg, and J.F. Kirkpatrick. 1997. Journal of Wildlife 
Management 61 :873—880. (Dept. of Physiol. & Molecular 
Med., Methcal College of Ohio, Toledo, OH 43699). A contra- 
ceptive vaccine effectively reduced reproduction by feral hors- 
es for one year, and these horses regained their fertility the 
next year. 
Nutritional profile and leaf surface structure of some na- 
tive shrubs consumed by small ruminants in semiarid re- 
gions of northeastern Mexico. R.G. Ramirez, J.L. 
Hernandez Pineiro, and R.K. Maiti. 1997. Journal of Applied 
Animal Research 11:145—156. (Univ. Autonoma Nuevo Leon, 
Apartado Postal 142, Sucursal F, Cd. Univ., San Nicolas 
Garza 66451, NI, Mexico). Diets of white-tailed deer and do- 
mestic goats in northeastern Mexico were dominated by shrub 
species that had leaves without trichomes. 

Organic matter intake, diet digestibility and feeding behav- 
iour of goats, red deer and South American camelids feed- 
ing on three contrasting Scottish vegetation communities. 
M.D. Fraser and I.J. Gordon. 1997. Journal of Applied Ecology 
34:687—698. (Inst. of Grassland & Environmental Res., PLAs 
Gogerddan, Aberystwyth SY23 3EB, Dyfed, Wales). 'Goats 
and camelids maintain diet digestibility at the expense of in- 
take, whereas red deer maintain intake." 

The diet of goats, red deer and South American camelids 
feeding on three contrasting Scottish upland vegetation 
communities. M.D. Fraser and l.J. Gordon. 1997. Joumal of 
Applied Ecology 34:668—686. (Inst. of Grassland & 
Environmental Res., PLAs Gogerddan, Aberystwyth SY23 
3EB, Dyfed, Wales). When grazing within the same vegetation 
types, domestic goats selected more variable diets than did 
red deer or guanacos, a species of South American camelid. 

White-tailed deer food habits in northeastern Mexico. R.G. 
Ramirez, J.B. Quintanilla, and J. Aranda. 1997. Small 
Ruminant Research 25:141—146. (Univ. Autonoma Nuevo 
Leon, Apartado Postal 142, Sucursal F, Cd. Univ., San Nicolas 
Garza 66451, NI, Mexico). Annual diets of white-tailed deer in 
northeastern Mexico were dominated by browse (94%). 
Buffelgrass was the most common grass selected, but grasses 
comprised only 1% of the total annual diet. 

Grazing Management 
Cattle grazing influences on percentage corn residue 
cover. D.P. Shelton, M.A. Schroeder, S.D. Kachman, J.A. 
Gosey, and P.J. Jasa. 1997. Journal of Soil and Water 
Conservation 52:203—206. (Dept. of Biol. Syst. Engineering, 
Univ. of Nebraska, NE Res. & Extension Ctr., Concord, NE 
68728). Determined that a 1,000-lb cow grazing on corn stub- 
ble reduced the amount of crop residue left on the soil surface 
by 0.5%/acre/day. 
Performance of Angus and Brangus cow-calf pairs graz- 
ing Alicia bermudagrass and common bermudagrass-dal- 
Iisgrass pastures. W.E. Wyatt, R.N. Gates, D.C. Blouin, A.M. 
Saxton, and B.D. Nelson. 1997. Journal of Animal Science 
75:1926—1933. (Iberia Res. Sta., P.O. Box 466, Jeanerette, LA 
70544). Cattle performed better when grazed on mixed stands 
of common bermudagrass and dallisgrass compared with pure 
stands of Alicia bermudagrass. 

Hydrology 
Runoff and sediment losses resulting from winter feeding 
on pastures. L.B. Owens, W.M. Edwards, and R.W. 
VanKeuren. 1997. Journal of Soil and Water Conservation 
52:194—197. (USDA-ARS, North Appalachian Exp. Watershed, 
Coshocton, OH 43812). Summer-only cattle grazing produced 
low amounts of runoff and erosion from pastureland in eastern 
Ohio, but winter feeding on these pastures increased runoff 
and erosion tremendously. 
The effect of applied water on the water use of saltcedar in 
a desert rlparian environment. D.A. Devitt, A. Sala, K.A. 
Mace, and S.D. Smith. 1997. Journal of Hydrology 
192:233—246. (Dept. of Environmental and Resources Sd., 
Univ. of Nevada, Reno, NV 89557). "...it is doubtful under typi- 
cal hot, dry summer conditions that Tamarix would effectively 
utilize water from most summer rainfall events." 

Improvements 
"Acceptable" levels of spotted knapweed (Centaurea mac- 
ulosa) control. R.L. Sheley and J.S. Jacobs. 1997. Weed 
Technology 11:363—368. (Dept. of Plant, Soil & Environmental 
Science, Montana State Univ., Bozeman, MT 59717). A 90% 
reduction in density of spotted knapweed was necessary to 
shift the competitive relationship in favor of bluebunch wheat- 
grass. 

Management Planning 
Has collaborative planning taken root in the National 
Forests? S.W. Selin, M.A. Schuett, and D.S. Carr. 1997. 
Journal of Forestry 95:25—28. (Div. of Forestry, Box 6125, 
West Virginia Univ., Morgantown, WV 26506). U.S. Forest 
Service personnel from across the nation showed strong support 
for collaborative planning but cited the Federal Advisory 
Committee Act to be the greatest barrier to collaborative planning. 

Measurement/Sampling 
Choosing appropriate taxonomic units for ecological sur- 
vey and experimentation: The response of Aristida to 
management and landscape factors as an example. S. 
Mcintyre and P.G. Filet. 1996. Australian Rangeland Journal 
19:26—39. (CSIRO, 306 Carmody Road, St. Lucia, 
Queensland, Australia 4067). Given the increased interest in 
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plant diversity, this paper discusses the quandary of using fine 
vs. coarse taxonomic descnptions when sampling vegetation. 

Modeling diameter growth for pinyon and juniper trees in 
dryland forests. D.C. Chojnacky. 1997. Forest Ecology and 
Management 93:21—31. (Dept. of Forestry and Natural 
Resources, Purdue Univ., West Lafayette, IN 47907). Presents 
a method for sampling individual pinyon and juniper trees and 
estimating their diameter growth in dryland forests of New 
Mexico. 

Tree invasion within a pine/grassland ecotone: An ap- 
proach with historic aerial photography and GIS modeling. 
J.N. Mast, T.T. Veblen, and M.E. Hodgson. 1997. Forest 
Ecology and Management 93:181—194. (Dept. of Geography 
and Public Planning, Northern Arizona Univ., Flagstaff, AZ 
86011). Presents a procedure that combines historical pho- 
tographs, geographic information systems (GIS) and other 
techniques to quantitatively describe the invasion of ponderosa 
pine into grasslands in Colorado. 

Plant/Animal Interactions 
Effects of laboratory simulated grazing on biomass of the 
perennial Artic grass Dupontla fisher! from Svalbard: 
Evidence of overcompensation. C. Wegener and A.M. 
Odasz. 1997. Oikos 79:496—502. (Inst. of Biol. & Geol., Univ. 
of Tromso, N-9037, Tromso, Norway). Results from a clipping 
experiment in a plant growth chamber suggest that grazing is 
needed for an important reindeer forage grass to maintain a 
high level of net aboveground production. 

Is the concept of carrying capacity useful in variable envi- 
ronments? S.R. McLeod. 1997. Oikos 79:529—542. (Agr. Res. 
& Veterinary Centre, New South Wales Agr., Orange, NSW 
2800, Australia). Concluded that the carrying capacity concept 
can be validly applied in environments with lowly variable rain- 
fall, but the concept is not useful when describing plant-herbi- 
vore relations where precipitation is highly variable. 

Plant Ecology 
Biodiversity and plant litter: Experimental evidence which 
does not support the view that enhanced species richness 
improves ecosystem function. D.A. Wardle, K.l. Bonner, and 
K.S. Nicholson. 1997. Oikos 79:247—258. (Manaaki Whenua - 
Landcare Res., P.O. Box 69, Lincoln 8152, New Zealand). 
Results indicated that increased species diversity of plant litter 
is less important than diversity of live plants, and perceived 
benefits of biodiversity to ecosystem function are less signifi- 
cant when the ecological importance of plant litter is fully ap- 
preciated. 

Common plants of the western rangelands: Volumes I and 
II. K. Tannas. 1997. ($59.95: Order from Lethbridge 
Community College Bookstore, 3000 College Drive South, 
Lethbridge, AB, Canada T1K 1L6: FAX: 403—320—5170 or 
Phone: 403—320—3308). An 880-page field guide with line 
drawings and color photographs that includes 540 species of 
grasses, sedges, rushes, forbs, shrubs and trees commonly 
found on the western rangelands of Canada and the U.S. 

Effects of experimental soil disturbance on revegetation 
by natives and exotics in coastal CalIfornian meadows. 
P.M. Kotanen. 1997. Journal of Applied Ecology 34:631-644. 
(Dept. of Botany, Univ. of Toronto, 3359 Mississauga Rd. 
North, Mississauga, ON L5L 1C6, Canada). Although distur- 
bance is important for the persistence of many native plant 
species, this study concluded that it will be difficult to develop 
management strategies that preserve disturbance-dependent 
native species while excluding weedy alien species. 

Genetic variation in North American leafy spurge 
(Euphorbia esula) determined by DNA markers. M.L. Rowe, 
D.J. Lee, S.J. Nissen, B.M. Bowditch, and R.A. Masters. 1997. 
Weed Science 45:446—454. (Dept. of Agronomy, Univ. of 
Nebraska, Lincoln, NE 68583). "The high degree of genetic 
variability among North American leafy spurge suggests possi- 
ble multiple introductions or a high degree of variability within 
leafy spurge populations in its native range". 
Interactions between winter and summer annuals in the 
Chihuahuan Desert. Q.F. Guo and J.H. Brown. 1997. 
Oecologia 111:123—128. (Lab. of Structural Biol. & Molecular 
Medicine, Univ. of California-Los Angeles, Los Angeles, CA 
90024). Winter and summer annual plants in the Chihuahuan 
Desert, despite their difference in growing season, were found 
to inhibit each other's growth. This was most likely caused by 
competition for a limiting nutrient that was immobilized in dead 
biomass. 

Invasive capacity of Tamarix ramosissima in a Mojave 
Desert floodplain: The role of drought. J.R. Cleverly, S.D. 
Smith, A. Sala, and D.A. Devitt. 1997. Oecologia 111:12—18. 

(S.D. Smith, Dept. of Biol. Sd., Univ. of Nevada-Las Vegas, 
NV 89154). Willow appears to be well-adapted to early succes- 
sional communities, but saltcedar is more drought tolerant than 
the native shrubs and will dominate floodplains as sites dry 
with time. 

Shrub densities in relation to fire, livestock grazing, and 
precipitation in an Arizona desert grassland. C.E. Bock and 
J.H. Bock. 1997. Southwestern Naturalist 42:188—193. (Dept. 
of Environmental, Population & Organismic Biol., Univ. of 
Colorado, Boulder, CO 80309). Baccharis recovered quickly 
after a wildfire, but almost all burroweed plants were killed. 
Livestock grazing of perennial grasses did not influence densi- 
ty of either shrub species, although livestock browsing of these 
shrubs may have limited their densities. 

Reclamation 
Soil rippIng and herbicides enhance tree and shrub 
restoration on stripmines. W.C. Ashby. 1997. Restoration 
Ecology 5:169—177. (Dept. of Plant Biol., Southern Illinois 
Univ., Carbondale, IL 62901). Soil ripping, herbicide appli- 
cation, and selecting tree and shrub species unattractive to 
deer were recommended to improve restoration of strip- 
mines in southern Illinois. 

Author is associate professor and extension range management spe- 
cialist, Dept. of Animal and Range Sciences, Montana State Univ., 
Bozeman, MT 59717. 
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Grazing the Hill 
Vivan M. Jennings 

Pulling Together at the Top 
When an issue reaches a high level of intensity, action is 

usually taken to address the problem. That seems to be 
what happened when Vice President Al Gore was present- 
ed a letter from a group of scientists, agricultural officials, 
and environmental experts requesting his assistance in, 
and support for, the formation of a commission with a pur- 
pose of recommending new strategies to prevent and to 
manage invasions by harmful exotic species. 

The group of 500 plus individuals stated in their March, 
1997 letter to the Vice President that there is a rapidly 
spreading invasion of exotic plants and animals which are 
destroying our nation's biological diversity and costing the 
U.S. economy hundreds of millions of dollars annually. 
They addressed the irreversible impacts on agriculture, 
recreation, and natural resources, implying that a clear 
threat exists of further invasions unless a coordinated na- 
tional effort is established. They further stated why present 
systems fail to do the job. 

This letter was further elaborated on in a May 7, 1997 let- 
ter from Senator Bob Graham (D-Fla.) and several other 
senators to Vice President Gore addressing the urgency for 
action on this critical issue and the need for an integrated 
effort to address the problem. A supporting letter was also 
sent to Jack Gibbons, Science Adviser to the President on 
May 16, 1997 from Martin Apple, Executive Director for the 
Council of Scientific Society Presidents. 

The Vice President followed with a letter on June 7, 1997 
responding to Senator Graham's letter and expressed his 
concern for the growing environmental threat posed by 
alien (non-indigenous) invasive species. He further recog- 
nized the efforts of the Departments of Interior, Agriculture 
and Commerce to address the issues and the Aquatic 
Nuisance Species Task Force and the Federal Interagency 
Committee for Management of Noxious Weeds (FICMNW). 

The Vice President then expressed his support for in- 
creased priority and enhanced coordination on the matter 
and encouraged a fresh look at authorities, funding needs 
and coordination. He stated that the President's Committee 
of Advisors on Science and Technology has recently estab- 
lished a Biodiversity and Ecosystems Panel to recommend 
steps to improve understanding and management of our bi- 
ological resources. The panel is charged with considering 
the issue of invasive species and will report their findings 
by the end of the year. He also asked the Departments of 
Interior, Agriculture and Commerce to work closely with the 
Council on Environmental Quality and the Office of Science 
and Technology Policy to craft a new cross-departmental 
strategy on alien invasive species. This effort is now under- 
way. 

Public Lands Council Changes 
Lance Kotschwar has been named the Executive Director 

of the Public Lands Council (PLC) and Director, Federal 
Lands of the National Cattlemen's Beef Association NCBA) 
headquartered in Washington D.C. In those capacities, he 

represents the interests of sheep and cattle ranchers who 
utilize federal lands as an integral part of their operations. 
Federal lands ranchers come from 14 states in the West 
and operate on 270 million acres of Forest Service and 
Bureau of Land Management land. With his office located 
in the nation's capital, his role is to advocate the interests of 
his constituents before Congress, the federal agencies and 
the courts. 

Kotschwar was most recently associate counsel for the 
U.S. House Committee on Agriculture where he served as 
committee counsel duimg the formulation and passage of 
the 1996 Farm Bill. He also served as counsel on forestry 
issues. 

Prior to his Capital Hill experience, he was staff attorney 
for the USDA Office of General Counsel where he provided 
litigation support to the Department of Justice with respect 
to federal litigation involving national agricultural program 
policy. 

Changes at Research, Education and Economics 
I. Miley Gonzalez has been named Under Secretary, 

Research, Education and Economics, USDA. For the past 
year, Dr. Gonzalez has been associate dean and director of 
academic programs in the New Mexico State University 
College of Agriculture and Home Economics. He first came 
to New Mexico State in 1991 as professor and head of the 
Department of Agricultural and Extension Education. In 
1994, he was appointed assistant dean and deputy director 
of the Cooperative Extension Service. 

Dr. Gonzalez, a native of Texas, grew up on a small farm 
and ranch in southeastern Arizona. He received both B.S. 
and M.S. degree's in Agricultural Education from the 
University of Arizona. He holds a Ph.D. from Pennsylvania 
State University. He has had considerable experience in in- 
ternational programs and has worked in Arizona, Iowa, 
Pennsylvania, New Mexico and several Latin American 
countries. 

Floyd Horn is now Acting Deputy Under Secretary for 
Research, Education and Economics. 

AgrIcultural Research Service Restructuring 
The Agricultural Research Service is in the process of re- 

structuring its programs into 25 newly defined national re- 
search programs. 
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Three broad program categories have been defined 
under which the programs will function. They are; 1) Animal 
Production, Product Value and Safety, 2) Natural 
Resources and Sustainable Agricultural Systems, and 3) 
Crop Production, Product Value and Safety. 

One of the 25 national programs, functioning under 
Natural Resources and Sustainable Agricultural Systems, 
will be the newly formed Grazinglands Management pro- 
gram. Grazinglands Management will combine what was 
previously arranged as two national research programs, 
one dealing with forages and pastures, mostly conducted in 
the eastern U.S., and the rangeland research program pri- 
marily conducted in the western states. The new program 
represents a combined investment of about $33 million in 
federal research funds, targeted at solving problems across 
the nation. Co-leaders for the newly formed Grazinglands 
Management program will be Jim Elgin and Herman 

Mayeux. 

Changes at the Forest Service 
A new team is being put into place at the Forest Service 

by Chief Mike Dombeck. 
Dombeck named Ron Stewart the Deputy Chief for 

Programs and Legislation. Stewart is presently serving as 
the Associate Deputy for Programs and Legislation. Sandra 
Key and Gloria Manning were named Associate Deputy 
Chief for Programs and Legislation and National Forest 
Systems, respectively. Key presently serves as the Forest 
Supervisor for the Bridger-Teton National Forest in 

Wyoming, and Manning is the Deputy Regional Forester for 
Resources in the Forest Service's Southern Region. 

Dombeck selected Dale Bosworth as the Regional 
Forester for the Northern Region; Lyle Laverty as the 
Regional Forester for the Rocky Mountain Region; and 
Elizabeth Estill as the Regional Forester for the Southern 

Region. Bosworth is currently the Regional Forester for the 
Intermountain Region. Laverty presently serves as the 
agency's Director of Recreation, Heritage and Wilderness 
Resources. Estill is currently the Regional Forester for the 
Rocky Mountain Region. The Intermountain Region in- 
cludes national forests and grasslands in southern Idaho, 
Nevada, Utah, and western Wyoming. The Northern 
Region encompasses Montana, northern Idaho, North 
Dakota, and northwestern South Dakota. The Rocky 
Mountain Region includes Colorado, Kansas, Nebraska, 
South Dakota, and eastern Wyoming. The Southern Region 
covers the states of Alabama, Arkansas, Florida, Georgia, 
Kentucky, Louisana, Mississippi, North Carolina, 
Oklahoma, South Carolina, Tennessee, Texas, and Virginia 
as well as Puerto Rico and the Virgin Islands. 

Hal Salwasser was named the Station Director for the 
Pacific Southwest Forest and Range Experiment Station — 

responsible for research activities in the states of California 
and Hawaii as well as Guam, American Samoa and the for- 
mer trust territories. Salwasser is presently serving as the 

Regional Forester for the Northern Region. 

BLM Changes 
Patrick A. Shea, a prominent Utah lawyer, educator and 

businessman has been confirmed by the Senate to be the 
15th Director of the Bureau of Land Management (BLM). 
Shea brings 22 years of legal practice and resolution expe- 
rience to BLM. "We are going to lower the temperature and 
engage in meaningful and productive dialogue," said Shea. 
"We will focus on being good neighbors, practicing good 
science, and being productive partners." 

Shea's experience includes, along with practicing law in 
Salt Lake City and the District of Columbia, serving on the 
White House Commission on Aviation Safety and Security, 
serving as General Counsel and Assistant Secretary for 
Standard Communications Inc. and as Council to the U.S. 
Senate Foreign Relations Committee from 1979 to 1980. 

Shea holds a law degree from Harvard Univesity, and in 
1975, was a Rhodes Scholar. He also has a master's de- 
gree from Oxford University. 

Status of Rangeland Management Legislation 
At this writing, Congress is in the process of reconvening. 

There is a draft document, addressing rangeland manage- 
ment issues which Congressman Bob Smith, (R-Ore.) may 
introduce. Details are yet to be defined. In any case, it is 

likely to be a smaller version of the last legislation and not 

likely as controversial. 

And Finally 
One of the lessons in life I vividly recall was as a partici- 

pant on an agricultural travel course in the late fifties spon- 
sored by Iowa State University. One of our stops was on a 
40,000 acre sheep ranch near Wagon Mound, N.M. The 
rancher told us that there are some things you need to re- 
member as you go through life. He related a story. 

It seems the rancher wanted to raise more sheep on his 
ranch. So he invited in a specialist to give him advice. The 

specialist told him the reason he couldn't raise more sheep 
was because of coyotes and recommended setting up bait 
stations to kill the coyotes. After five years, with the coyote 
population greatly diminished, he still found he couldn't 
raise more sheep. 

Another specialist came and evaluated the situation. He 

said, "The reason you can't raise more sheep is due to jack 
rabbits, since five rabbits can eat as much as one sheep." 
The rancher then asked, "What should I do?" The specialist 
replied, "It might be best to restock the area with coyotes!" 

The rancher's advice was, "Whenever you solve a prob- 
lem you may create a new problem. And whether or not 
you solve a problem dependspn how big the new problem 
is you create." 
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SUMMER MEETING HIGHLIGHTS OF THE 
SRM ADVISORY COUNCIL 

The Advisory Council 1997 Summer Meeting was held in the 
Aspen Room of the Holiday Inn in Billings, Montana on June 4, 
1997. Advisory Council Chair Scott Fluer presided. 

The Advisory Council recommends to the Board of Directors: 
• The Yellowstone committee members designated to review 

literature have access, if possible, to all the research informa- 
tion (especially Park Service) going to the GAO and review it. 

• To take to the Annual Meeting Planning Committee, that 
the President announce at the Plenary Session the student ac- 
tivities/papers to encourage membership attendance; each 
section should promote membership attendance; the host facil- 
ity should have the student sessions concurrently with the gen- 
eral papers; and encourage each section to buy/subsidize ban- 
quet tickets for the students. 

• The meeting program include ranchers by overlapping the 
trade show with the rancher's presentations (i.e. moving the 
trade show to the middle of the week, or hold throughout the 
week); focus on the quality of the program; close the Winter 
Meeting at noon on the last day. 

'The Wyoming Section hosts the 2003 Winter Meeting. 
Items of interest that the Advisory Council wished to share 

with the Board of Directors and Parent Society Officers includ- 
ed: 

A new Executive Vice President has been selected and will 
begin August 1. Craig Wittekiend comes to the Society for 
Range Management after a 30-year career in Range with the 
Forest Service and is experienced in management and conflict 
resolution. 

The Advisory Council urged the Board to make a greater effort 
in supporting students' activities at the annual meeting. 

The Rangelands only subscription is no longer available due 
to lack of interest. 

4. Lynn Drawe was elected for the position of Chair-Elect to 
replace Scott Fluer since he is now Chair. 

BOARD OF DIRECTORS MEEflNG HIGHUGI-ffS 
1997 Summer Meeting 

The Society for Range Management Board of Directors 1997 
Summer Meeting was held in the Cottonwood Room of the 
Holiday Inn Hotel, Billings, Montana, June 3—4, 1997. 
President John Buckhouse presided. 

J. Craig Whittekiend, SRM's new Executive Vice President, 
was introduced to the Board. Whittekiend will take the reins on 
August 1st. The Board extended it's sincere appreciation to 
Bud Rumburg for his service to the Society. 

A joint bibliographic database agreement between the 
Australian Rangeland Society and SAM has been finalized. 
The project will move forward. 

SAM was listed in the Combined Federal Campaign for the 
first time in 1996. Total contributions received from this effort 
to date are over $2,000. 

The Board approved the expenditure to set up a Home Page 
site for SRM in Denver. Jerry Stuth was commended for his 
work on the existing SRM homepage at Texas A&M, however, 
the resources necessary to maintain and update information at 
that site are not available. The new site will be easily main- 
tained and updated on a regular basis by the Denver staff. 

The Board approved the establishment of 401K retirement 
program for SAM employees. Due to changes in IRS regula- 
tions in January of this year, SAM will now be able to match 
funds for participating employees up to 3% of annual salary. 

The report and recommendations of the Awards Committee 
for the recipients of the 1998 Honor awards were accepted. 

The Board approved the Endowment Fund's request to hold 
a silent auction at the 1999 Joint Meeting of SAM & AFGC. 

Candidates for the 1997 ballot will be: Second Vice 
President—Linda H. Hardesty and John L. McLain; Directors— 
Pat Shaver, Carolyn Hull Sieg, John Tanaka, and Robert 
Whitson. 

The 1998 Annual Meeting budget and registration fees were 
approved by the Board. 

HIGHLIGHTS OF THE JOINT MEETING OF THE 
SAM BOARD OF DIRECTORS AND ADVISORY 
COUNCIL 

The joint meeting began with a presentation from the Casper 
Convention & Visitors Bureau to bid the 2003 Annual Meeting. 
The following recommendations were presented and actions 
taken by the Board: 

Recommendation #1. The Advisory Council recommends 
that John Walker and Carl Wambolt review all literature going 
to the General Accounting Office regarding the Greater 
Yellowstone Area. 

MOTION by Williams, second by L. Smith that pursuant 
to the GAO request for in formation, to approve John 
Walker and Carl Wambolt, as members of the Greater 
Yellowstone Area working group, to aggregate pier-re- 
viewed literature relative to Yellowstone National Park. 
Passed unanimously. 
Recommendation #2. The Advisory Council recommends 

that the SAM President announce all student functions at the 
Plenary Session and encourage the general membership to at- 
tend. The Advisory Council further recommends that student 
activities not be held in a separate location and the Sections 
should be encouraged to purchase banquet tickets for stu- 
dents. 

Recommendation #3. The Advisory Council recommends 
that the Annual Meeting Planning Committee make changes in 
scheduling to move the Rancher's Forum early in the week 
while the Trade Show is still open. Having the Rancher's 
Forum at week's end precludes their participation in the other 
aspects of the meeting. The Council also recommended that 
the Planning Committee focus on the quality of the program 
and close the meeting at noon on the last day. 

MOTION by Bartlett, second by Budd to pass 
Recommendations #2 & #3 regarding Annual Meeting 
program changes on to the Annual Meeting Planning 
Committee. Passed unanimously. 
Recommenpdation #4. The Advisory Council recommends 

that the Wyoming Section bid to host the 2003 Annual Meeting 
in Casper, Wyoming be accepted. 

MOTION by Bartlett, second by L. Smith to accept the 
Advisory Council's recommendation for the 
Wyoming Section's bid to host the 2003 Annual 
Meeting in Casper, Wyoming. Passed unanimously. 



The 12th Annual 
Grazing Lands Forum 

Thursday, December 4, 1997 8:00 a.m.-5:00 p.m. 
Hall of States 

Room 333 
444 North Capitol, Washington DC 

"Grazing Lands for the Future: ___________ 
Challenges or Opportunities" 

Session #1 
WEEDS _____________ 

Moderators: Eric Luse and Tom Roberts 
Session #2 

USE OF FIRE AS A TOOL IN MANAGING RANGELANDS 
Moderator: Tom Roberts 

Session #3 
NON-POINT SOURCE POLLUTION 

Moderators: Ralph Giffen and Tom Roberts 
Session #4 ____________________ 

STATE OF RANGE RESEARCH 
USDA Forest Se,vice: Larry Bryant 

USDA ARS: Jim Elgin and Herman Mayeux 
USDA NRCS: Dennis Thompson 

USDA CSREES: A.J. Dye 
Moderator: Martin Massengale 

Grazing Lands Forum 
Registration Form 

First Name ______________________ Last Name _________________ Office Phone _______________ 

Address ________ _________________ City ________________ Zip __________ FAX ________ 

"Registration Deadline November 15, 1997" 

Registration Fee 

Make payable to "Grazing Lands Forum" in U.S. funds. 
Fee covers Forum registration, meeting room, catered lun- 
cheon, refreshments and a copy of the proceedings. 
No phone or Fax registrations accepted. 
For additional information, contact: George Ramey 202-452- 
7747 or Eric Luse 202-452-7743 

Hotel Information 

A block of hotel rooms has been re- 
served for December 3—5, 1997 at the 

Holiday Inn on the Hill 
Call: 202-638-1616 before Nov- 
ember 4th to make reservations. 
Ask for rooms reserved for the 
Grazing Lands Forum. 

Directions to Hall of States 
From National Airport take the Metro yel- 
low line to Gallery Place. Change to the 
red line toward Wheaton. Exit at Union 
Station. Walk 1 block west on 
Massachusetts Ave. then 2 blocks south 
on North Capital Street to the Hall of 
States. 

RETURN THIS FORM TO: 
Grazing Lands Forum 
Attn. Eric Luse 
Society for Range Management 
National Capital Section 
P0 Box 23463 
Washington, DC 20006-3463 




