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Executive Vice-President's Report 

The Advisory Council has recom- 
mended against international sum- 
mer meetings hosted by a section. 
There are some good reasons for 
that but also some against. I per- 
sonally hope that it will be left to 
the discretion of individual sec- 
tions. 1997 and 1998 summer 
meetings are already planned so 
they don't count—and a good thing 
for the 1997 meeting. By the time 

you read this the 1997 meeting will be history. But this 
meeting is addressing issues that exceed the boundaries of 
Montana and even the U.S. One is the theory of natural 
regulation, the other is whether dual standards are appro- 
priate: one for domestic livestock and another for wild, free 
roaming animals. 

Charles Kay reported [JRM 50(2):139-145, 1997] that the 
National Park Service originally based the 'natural regula- 
tion" theory on the presumed "balance of nature" but that 
more recently the agency has cited Caughley's (1976) 
plant-herbivory model to support its natural-regulation para- 
digm. Park officials contend that elk and other ungulates in 
Yellowstone are "naturally regulated", being resource (food) 
limited. 

Under the natural regulation theory, predation is an as- 
sisting but non-essential adjunct to the regulation of ungu- 
late populations. The theory proposes that if ungulates and 
vegetation have co-evolved for a long period of time and if 
they occupy an ecologically complete habitat, the ungulates 
cannot cause retrogressive plant succession or range dam- 
age. The ungulates and vegetation will reach an equilibri- 
um, termed ecological carrying capacity. I do not know how 
long a "long" period of time is and what constitutes an "eco- 
logically complete habitat" and complete for what? 

If memory serves me correctly, Malthuse developed a 
theory to the effect that animal populations tend to increase 
faster than their food supply with inevitably disastrous re- 
sults unless population increases are checked. On top of 
these somewhat contradictory theories one must also factor 
in the vagaries of nature: floods, droughts, earthquakes, 
fires, and pestilence. All of these phenomena "naturally reg- 
ulate" populations of living organisms to one degree or an- 
other, typically in limited areas and frequently in boom and 
bust cycles. Left to its own devices, nature is an unruly 
place with proteins (prions) that cause disease, genes that 
jump between species, and species' extinctions; not, I 

think, the benign and stable system perceived by some. 
One of the more important ecosystems parameters is 

largely ignored in both of these theories—the soil. 

Populations of organisms can and do fluctuate widely and 
frequently rapidly, but accelerated soil erosion is forever, at 
least relative to human experience. The accelerated loss of 
soil results in a decline in the site potential and lowers the 
ceiling for the next boom cycle. The site is in a downward 
trend. Soil can usually be protected and even enhanced 
through management but where does management fit? 

Seems to be politically correct to manage some species 
like humans, introduced (exotic) plants and animals (except 
human exotics), and disease organisms; fishing is accept- 
able but not hunting. And what about soil? Well soil is so 
common and lacking in charm and charismatic appeal that 
no one thinks of managing the soil. Soil is ignored by all ex- 
cept those who have chosen to exist by the harvest of its 

bounty. Then the valuable attributes of soil become abun- 
dantly clear. Should be an interesting and memorable 
meeting in Billings; hope you are all able to attend. 

While I am on the subject of summer meetings, you may 
recall that the Texas Section hosted the 1996 summer 
meeting in San Antonio, Texas. The Texas Section 
arranged a most interesting tour of David Baumberger's 
ranch where, among other animals, he maintains a herd of 
scimitar-homed oryx, one of the rarest breeds of antelope. 
The story of the Baumberger ranch was reported in the 
April 1997 issue of the Economist under the caption "The 
defence of nature 1, How to be a green rancher". 
Baumberger's message is bigger than Texas. 

If all goes as planned, this will be my last article in 
Rangelands as the Executive Vice President. I plan to be- 
come more directly involved in resource management prac- 
tices such as controlling noxious weeds, improving soil 
cover and spot-checking fish populations. The Society is for- 
tunate to have had several extremely well-qualified candi- 
dates apply for the position. The selection committee is in 
the enviable position of having to make a very tough deci- 
sion, but I know these folks and will share with you the good 
news that the Society will be in fine hands regardless of the 
individual selected. I thank each of you for your support, as- 
sistance and encouragement over the years and especially I 
thank you for the opportunity to serve as your Executive 
Vice President. I thank the Denver staff for their support, 
comradery and for the great services that they perform for 
the Society on a daily basis. I thank Marie for her support of 
me as well as of the Society and we look forward to continu- 

ing our personal relation with SRM folks from a new vantage 
point. Quoting from that famous philosopher Richard H. Hart 
"our professional thoughts will be of the land, and the land, 
and the land".—Charles (Bud) Rumburg 
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It May Be Utilization, But Is It Management? 
Earl McKinney 

T he cow took a bite of grass. "Stop the truck, Ross. 
We've got to take a look at this!" was my reaction. 
The Flying-M cow stepped forward and took another 

bite off the top of another ricegrass plant. Here, twenty-five 
years after I took Range Management 101, I had finally 
found some cows eating grass the way the professor told 
me they should: these winter-grazing cows were systemati- 
cally eating the tops of the ricegrass plants. This correlates 
nicely with the chart the professor drew on the blackboard 
for the class that day some years back: 

That wise man from Africa, Allan Savory (1988) whose 
"Holistic Resource Management" includes a heavily moni- 
tored, generally short duration grazing strategy, observes: 
"Severe grazers don't slowly nibble all the members of a 
given species until half the leaves are taken from each 
plant. They tend to take one plant all the way down and 
leave the next." 

Riparian management enthusiasts Hall and Bryant (1995) 
watched cow behavior on the creekbanks and they tell us: 
"Cattle prefer to reach their tongue out of the side of their 

Light Munch Moderate Munch 
(0-20%) (20 -40%) (40 - 60%) 

midpoint 10% midpoint 30% midpoint 50% 

Heavy Munch 
(60 - 80%) 
midpoint 70% 

Severe Munch 
(80 - 100 %) 
midpoint 90% 

Since that day in class I have watched many a cow eat 
grass plants, and have made thousands of "Utilization 
Transect" studies to see how much grass has been eaten. 
And despite the Flying-M cow and the long-ago professor, 
most of the time a cow (or a horse, or a buffalo) doesn't eat 
grass from the top down, "first a little, thence to more". No, 
when Bossy visits a tasty bunchgrass plant she puts her 
mouth down next to the ground, gives the head a little tilt, 
and ropes the whole plant in with her tongue at about 
Heavy Munch on the old chart. Watch a horse eat grass: a 
bit of lip and tooth action, a twist of the head, and the fa- 
vored plant is nipped right off at the heavy level. And that's 
how large grazing critters eat grass in many parts of the 
world. 

The folks who have paid real close attention to how big 
critters eat grass have never quite recovered from the ex- 
perience. A few days spent watching the mega munchers 
and such folks have gone to considerable trouble thereafter 
to design grazing strategies based on their new knowledge: 
if you don't fit 'em with a muzzle, the danged critters are 
going to eat the grass pretty darn close to the ground as a 
matter of preference. 

The grand rabbi of "rest rotation grazing", Gus Hormay 
(1970) explained some of the reasoning behind his severe- 
use/long-rest strategy: "Grazing habits of livestock make 
proper use level for plants meaningless as a device for reg- 
ulating stocking." 

mouth and draw in the vegetation, tasting it as they do." 
Diets switched to shrubby riparian vegetation only when the 
cow had too little of the taller green grasses to satisfy her 
preferred eating method. This point becomes the 
HalVBryant key indicator for moving bossy off the creek. 

And that is how the big critter eats the cabbage. When we 
go on to look at how much of this forage our animals are 
taking off we are delving into that much used but poorly un- 
derstood subject of utilization. "Utilization is the amount of 
annual (above-ground) plant growth which is removed 
(munched or stomped) by critters." Range folks have been 
measuring utilization for years to see how much forage is 
being produced in a pasture (if you know what percent has 
been grazed and how many critter-days it took to get there, 
you can use simple mathematics to calculate how many 
critter-months (AUMs) of forage were produced by that pas- 
ture in that year). This is straightforward, simple, and some- 
what useful, but in the past few years the agencies have 
been developing Utilization Standards which the public-land 
rancher must meet. Suddenly the old mundane utilization 
study is a topic of interest which is worthy of a real serious 
look. 

Utilization takes place on a plant-by-plant basis as our 
grazing critters "visit" their favorite plants, but utilization is 
measured as an average of the use on the plants in an 
area, usually on a species-by-species basis. This seems 
simple enough, but let's look at what this means: 

Unmunched Slight Munch 
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In order to measure the utilization level in the pasture we 
will take an average of the plants by walking a line (tran- 
sect) and observing utilization of a number of individual 
plants of each important species, and taking the average 
based on the midpoint utilization percentage (look at the 
"munch" chart again to see the midpoints). But that old 
"munch" chart won't do us much good for this transect: 
here's how the chart would look if we designed one based 
on how critters eat grass: 

an average, tells us nothing about impacts to the individual 
plant; and the studies can not by themselves tell us a thing 
about management 2,000 buffalo that spend 10 days in an 
area will eat the same as 100 buffalo who are in the area 
for 200 days. Forage consumption may have been about 
the same, but a closer look would show major differences 
in results. The 2,000 buffalo would leave the pasture with 
most plants grazed at the normal 70% level, ungrazed 
plants mashed to the ground, and with lots of critter-stomps 

4 
Slight Munch A 

(seedheads 
clipped off) 

Slight Munch B 
(20% flubbed 

off close) 

UI 

Moderate Munch 

(70% flubbed 
off close) 

Heavy Munch 
(the whole plant 
nubbed off close) 

Now we have a real-world chart, let's look at some real- making places for seedlings to get a start; the 100 buffalo 
world "moderate grazing": would leave the pasture with half the plants scrubbed off at 

- ..$%ttIw, —'iir' 
Heavy Light Slight Heavy Heavy 

This typical transect of 10 plants in an area which aver- 
ages Moderate Munch might show: 6 plants heavy (6*70% 
= 420); 1 plant moderate (1*50% = 50); 1 plant light (1 *30% 
= 30); 1 plant slight (1*10%=10; and 1 plant unused (1*0% 
= 0);. We take the average: 420 + 50 +30 +10 +0 = 510; 
510/10 = 51% average. So our utilization at this area is 
moderate, while only one out of ten plants was actually 
used at a moderate level. 

And that's what we find when we are dealing with range- 
land bunchgrasses, then; moderate utilization usually 
means that most of our plants are munched at the 70% 
level (heavy use) a few are partly used, and a few are un- 
touched. Light utilization would mean that somewhat less 
than half the plants are munched at the heavy level and 
most are untouched (40% of the plants grazed at the 70% 
level would be 40*70% = 28%, which is right in the middle 
of the light range of 20% to 40%). 

This seems simple and obvious. The meaning of this is 
that utilization studies are somewhat helpful for getting a 
handle on the production we can expect in a pasture, and 
even the ranges of production from good or poor years. 
And that's all these studies can do. Utilization study, being 

U*IuI 1Ilt%r- t' 1lIjmLW""b4S% 
Moderate Heavy Unused Heavy Heavy 

the ground, the other half untouched and full of old, oxidiz- 
ing material, and with miles of compacted bison trails mean- 
dering around. (and we'd probably call the utilization 50%). 
The first is good for the ground and the second is not, even 
though our observations of utilization would be higher for the 
first (2,000 buffalo) than for the second (100 buffalo). 

Just a few hours observation of the way animals eat 
grass will show anyone that "heavy grazing" is not "over- 
grazing"; heavy grazing is the natural way big grazing crit- 
ters eat grass plants. If there were anything magical about 
50% utilization levels and seriously detrimental about 70% 
utilization levels, then these big grazing critters would have 
eaten themselves into extinction millions of years ago. 

Most certainly big grazing critters can overgraze plants; 
that's one of the reasons we have lost the bunchgrass from 
many places in the West. The mechanism for this "over- 
grazing" requires that the big grazing critter re-visit the 
plant. On the first go-around our animals almost never take 
a plant much below the 70% utilization level (or a stubble 
height that would equate to this on a reasonably normal 
year). No, the action that seriously weakens the plant re- 
quires that the grazing animal comes back and "visits" the 

Light Munch 
(40% flubbed 

off close) 
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plant a second time before the plant has regrown after that 
first visit. This second time the animal is attracted by some 
new green growth coming up, but because of the desire to 
get a "mouth-full" this critter is going to bite deeper to get 
some old plant growth along with the new. Now the grazing 
animal is taking new growth for which the plant gave up 
considerable "root-reserves" (stored carbohydrates) to pro- 
duce, and may also be removing some of the "growing 
points" which would be needed to start next year's shoots 
growing upward. This plant is damaged and will be unable 
to make the same amount of growth as a plant treated 
more politely. And repetitions of this abuse will cause the 
plant to "just fade away". 

The important thing to note about "overgrazing", which 
frequently matches up with utilization at the severe level, is 
that it is not produced by animals biting too deeply when 
they first visit the plant. Overgrazing is produced when the 
animals re-visit the plant, and is a symptom of the animals 
staying too long in the same spot. The sneaky thing about 
overgrazing is that it happens on a plant-by-plant basis, 
and we can have some serious overgrazing and yet have 
our utilization studies fail to show any of this. Here our 10- 
plant transect might show: 4 plants severe (4*90 = 360); 2 
plants heavy (2*70 = 140); 4 plants ungrazed (4*0 = 0) for 
an average of: 360 + 140 + 0 = 500; 500/10 = 50% average 
utilization, or right in the middle of the moderate range. Our 
utilization study again shows moderate utilization yet this 
time we have 40% of our plants, in the severe munch cate- 
gory, being damaged by overgrazing. Nevada's grazing 
guru, Wayne Burkhardt (1992) explained this situation thus- 
ly: "It's like I'm sitting here with my rear in the snowbank 
and my feet in the campfire. On average I'm fine, but I'm re- 
ally miserable as hell." 

How Managers Use 'Utilization" 

Our best utilization studies result in "use pattern maps" 
where the patterns of utilization are drawn on a good map 
so anyone can see where the big grazing animals are get- 
ting their meals, and how much is being taken and how 
much remains. If the map is done in detail it may show 
areas of: 

Severe—animals-stayed-too-long producing overgrazing 
Heavy—nearly every plant grazed; 
Moderate—about half the plants are grazed 
Light—some of the plants are grazed 
Slight—very few of the plants are grazed 
No use—almost none of the plants grazed 
From this use-pattern map the range manager can see 

where management (movement of animals) can be im- 
proved. Also the manager will probably calculate average 
pasture utilization for the reasonably accessible areas, and 
then equate this to the known amount of critter-days to get 
an estimate of how much forage (in critter-months, or 
AUMs) the pasture produced that year. 

A poorer way to get utilization information, but very com- 
mon because it responds to the desire to stretch range 

people to cover more grazing allotments, is to use key area 
utilization. The key area is a spot which has been picked to 
represent the pasture; the key area is a mythical place 
where you would always measure moderate use when the 
whole pasture was used moderately, and heavy when the 
pasture was used heavily. If the same cows used the pas- 
ture at the same time each year and the weather were al- 
ways the same, we might be able to pick pretty good key 
areas. But different animals use an area differently; the 
weather changes how animals use an area; and animals 
use areas differently in different seasons. In the normal 
huge grazing pasture with "interesting" topography and a 
variety of vegetation communities, there is no such thing as 
a good key area; there are just some key areas which do 
an even worse job representing the pasture than do other 
key areas. 

Utilization study may show opportunities, but does a 
mediocre job of showing problems, because utilization 
problems occur on an individual plant basis and the study is 
done on the average. So where do the new Utilization 
Standards come from and what is their usefulness? We 
have already observed that the standard critter will sidle up 
to the standard bunchgrass plant and munch it off at the 
standard 70% level. So the standard utilization, if there is 
such a thing, should logically be 70%, shouldn't it? But 
"Utilization Standards" always indicate some utilization level 
below 70%, and sometimes far below. What gives here? 

Land managers are by nature conservative people. 
Although the primary job of the land manager is to improve 
the land, the conservative approach is to "first, make sure 
you don't damage the land". For some students of this 
school of thinking a tool which results in fewer critters on 
the land might be a very attractive tool because it would re- 
duce the risk that these critters would do damage. The free- 
for-all grazing of the 1800's and early 1900's is long behind 
us, and in these days utilization study, done conscientiously 
at the end of the growing season and looking at all the 
major plant species over all of the accessible portions of 
the allotment, may show uneven distribution but seldom 
shows overstocking. For a utilization study by itself to be 
the tool for reducing grazing, the folks using the technique 
end up using some non-standard methods (Tacky Tricks). 

Tacky Tricks WIth Utilization 

1) Measure the utilization during the growing season, 
rather than afterwards. Utilization which appears heavy in 
May (or even in early August for a riparian zone) would 
more truly be judged as somewhere from light to unde- 
tectable if measured in September after all plant growth has 
taken place for the year. 

2) Monitor only the most favored plant species for the 
season the animals were in the pasture; ignore all other 
species, even though these other plants may become most 
favored when we put the critters in the pasture during a dif- 
ferent season next year. 
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3) Produce the use-pattern map from observations made 
while driving along roads; don't get out of the pickup and 
walk 50 yards off the road to get away from the travel route 
provided by the road for the grazing animals. 

4) Manage for a utilization standard measured at a key 
area and get this written up in a Land Use Plan. This al- 
lows you to take data which is useful only for estimating 
production, pretend it is really management, and then give 
it the force of law. 

5) To obtain even greater reductions in animal numbers, 
use technique #4 with a floating key area whereby you 
move the key areas around to coincide with the heavy use 
areas. 

6) To obtain major reductions in allocations, pick riparian 
areas for doing #4. 

7) To completely rid the range of grazing animals, com- 
bine #6 with #1. 

8) When calculating pasture production from utilization 
data, throw out any utilization lower than moderate. This 
way you can average the moderate use (50%) with heavy 
use (70%) and always show that the range is fully stocked 
or overstocked, no matter how few animals the rancher 
runs or how good his management (movement patterns for 
the animals) may be. And this technique sounds quite rea- 
sonable and conservative when explained in a sincere 
voice. 

9) To dodge those obnoxious unwanted comments, leave 
the utillzation standards out of the draft Land Use Plan, but 
slide 'em into the final. 

Summary 

And that's the story on utilization: a fine old range man- 
agement tool with valuable but limited application, is now 

being used less as a management tool and more as a polit- 
ical tool for removing livestock and wild horses from range- 
lands. In the resulting brouhaha everyone involved soon 
forgets all the really interesting stuff we have learned about 
management over the past 40 years. 
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Grazing Utilization Limits: An Ineffective 

Management Tool 

J. Wayne Burkhardt 

A s interest and concern about the environment and 
public lands has markedly increased in recent years, 
there has been an increasing effort to manage live- 

stock grazing on the basis of utilization standards or limits. 
This deceptively simple concept has become popular with 
environmental reformers opposed to public land grazing 
and with agency administrators caught up in the political 
crossfire of land use reform. Grazing use levels or "proper 
use factors" have long been part of the "tools" used by 
rangeland managers. Recently though, the tendency has 
been to base grazing management decisions solely on 
achieving predetermined use levels at "key sites" on pas- 
tures or allotments. This approach may provide simple and 
efficient "grazing administration" but it does not result in ef- 
fective grazing management. 

The underlying assumption for utilization standards (prop- 
er use factors) is that there is a definitive degree of plant 
tissue removal (grazing use) which plants can tolerate and 
which can be sustained by the rangeland system. Grazing 
use in excess of that degree negative- 
ly impacts forage plants and the sys- 
tem is not sustainable in the long 
term. This assumption may seem 
eminently reasonable to laymen and 
lends itself to a regulatory system for 
livestock grazing that may be appealing 
to agency administrators. However this assumption is inac- 
curate and a gross simplification of the complex interaction 
between grazing fauna and the flora (Sharp et al 1994). 
Neither does it promote reasonable and sustainable use of 
the useable forage resources on rangelands. 

The impacts to the plant of grazing use varies from nega- 
tive to positive and is dependent on several factors other 
than degree of defoliation. Grazing impacts vary by species 
of plant, season of use relative to plant phenology, duration 
of grazing period, rest periods and grazing intensity. These 
factors are interactive and may be cumulative or compen- 
satory. Grazing impacts can range from stimulatory to in- 
hibitory depending on the various combinations of the 
above factors (McNaughton 1976, 1979, Jansen 1982, 
1984, Paige and Whitman 1987, Holland et al 1992). It is a 
gross simplification to reduce grazing management to the 
degree of utilization (utilization standards). 

Herbivory is a fundamental biologic process on terrestrial 
and aquatic systems that is important to energy flow 
through the ecosystem (Freeland and Jansen 1974, Owen 
and Weigert 1981, McNaughton 1984, 1986). The biotic 
systems on North American rangelands developed over 
millions of years as a co-evolution of herbivores (including 

season-long grazing 
every year. 

herds of large-bodied, hooved grazers) and the flora 
(Martin 1970, Burkhardt 1996). There is no indication that 
these natural herbivores, either past or present, are func- 
tionally dependent on utilization limits. There were no range 
managers or biologists enforcing use limits on the 
Pleistocene megafauna, the vast North American bison 
herds nor the Serengeti grazers. Utilization limits as pro- 
posed by the agencies are human concepts regarding graz- 
ing management. There are no analogous processes regu- 
lating natural grazing systems (Burkhardt 1996). 

Utilization standards as recently used by the agencies are 
subjective both spatially and temporally. By its very nature, 
rangeland grazing does not occur uniformly across the 
landscape nor throughout the season. There are opportuni- 
ties for agency managers to inadvertently or intentionally 
select areas of livestock concentration or areas of special 
concern and when use in these areas exceed standards, 
attempt to close the allotment. Grazing is a landscape-wide 
activity and effective management must consider the allot- 

ment as a whole. Managers focusing Utilization limits were de- only on those areas of special con- 

veloped to manage growing cern is somewhat analogous to cows 

congregating in creeks. Furthermore, 
it has become common to apply uti- 
lization checks early in the growing 

season before plant growth is com- 
plete. By definition utilization is that portion of the total an- 
nual growth consumed and can only be measured at the 
end of the growing season. Early growing season applica- 
tion of use assessment is not "percent utilization" and might 
more appropriately be termed "relative use" as suggested 
by Frost et al, 1994. Regardless of what it is called, early 
season use assessment has little biological significance to 
the plant and is an inappropriate basis for grazing manage- 
ment decisions. It simply reflects how much of the forage 
growth to that point in the growing season has been con- 
sumed. Subsequent plant growth (not regrowth) during the 
rest of the growing season renders these early measure- 
ments meaningless both biologically and practically. 

Use limits (either utilization or stubble height) are only 
one of several grazing management tools available to the 
land manager. Ironically while such use limits may currently 
be popular they are likely the least effective management 
tool. This is especially so if reasonable and proper grazing 
of range landscapes is the goal. Utilization limits were de- 
veloped to manage growing season-long grazing every 
year. Yet, such grazing strategies in most situations are in- 
appropriate and counter to the nature of rangeland systems 
and grazing animal behavior. Proper season of use and 
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rest are far more effective for dealing with most riparian 
grazing problems than are use limits. 

There is no simple, single definitive index for proper man- 
agement of livestock grazing. Degree of defoliation is not 
singularly and linearly related to plant health. The interac- 
tion of intensity, timing, duration, rest and type of grazing 
animal determine the grazing impacts on vegetation. 
Utilization standards are not an appropriate substitute for 
"on the ground management" combined with objective mon- 
itoring of resource trends. The current agency approach to 
grazing management is in reality a non-management 
scheme. By rigorous and subjective application of utilization 
standards livestock grazing will be reduced to a token activ- 
ity which no longer causes administrative or political 
headaches. 

An appropriate basis for evaluating 
grazing management would be 

tracking changes 

To promote reasonable and sustainable livestock grazing 
managers should recognize the variability of these natural 
systems and apply grazing management approaches tai- 
lored to the specific natural system. For example, on large 
meadow systems livestock grazing should be managed on 
the basis of season of use and rest periods. Early season 
grazing and hot season rest or summer use rotation obvi- 
ates the need for use limits. Large meadow complexes 
should be used and managed independent from the sur- 

rounding uplands. Another obvious riparian system which 
requires unique management is the narrow wooded stream 
bottoms within mountain canyons. Under summer grazing 
and due to topography, shade and water, these canyons 
become animal concentration zones. This situation does 
not respond to stocking rate reduction. Enforcement of con- 
servative use limits in these riparian zones cannot effective- 
ly be accomplished. If it could be, it would preclude grazing 
on the uplands. Management approaches should involve 
cool season or early grazing and hot season rest, rotation, 
upland water development and herding. A third unique ri- 
parian system is the upland spring. These isolated riparian 
sites which provide drinking water and small islands of lush 
green vegetation within a vast arid upland certainly require 
different management. In no way can upland grazing be 
managed on the basis of utilization limits on these isolated 
riparian areas. Either the spring area becomes a sacrifice 
area similar to isolated watering areas on the Serengeti or 
we physically protect the spring. In most cases the spring 
should be fenced and a portion of the water piped away 
from the spring for animal watering. 

Evaluation of the effectiveness of grazing management 
should be based on trends in resource attributes that are 
directly affected by grazing rather than attributes of a partic- 
ular grazing treatment. For example, grazing use levels or 
degree of streambank trampling are not resource attributes 
and are inappropriate management objectives. An appropri- 

ate basis for evaluating grazing management would be 
tracking changes (or lack of changes) in a plant community 
or in the physical character of a stream bank as affected by 
grazing. 

There is indeed a continuing need for effective and envi- 
ronmentally sensitive management of public land livestock 
grazing. However, recent trends in public land management 
practices better reflect political correctness of an increas- 
ingly urban (and affluent) society than the reasonable man- 

agement of renewable resource use. 
The across-the-board application of conservative use 

standards to public land grazing is poor resource manage- 
ment and poor public policy. It puts the public land grazing 
permittee in an impossible position, reduces management 
agencies to policing operations and gives the radical envi- 
ronmentalists a wonderful tool to beat up the agencies and 
the ranchers. It is poor public policy that puts renewable re- 
sources off limits to the production of food and fiber and 
shifts that production to non-renewable resource based 
technology. 
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Larkspur Poisoning in Livestock: Myths and Misconceptions 
Anthony P. Knight and James A. Pfister 

L arkspurs (Delphinium spp.) are 
major causes of cattle deaths on 
mountain ranges during the sum- 

mer grazing season in the western U.S. 
For descriptive convenience, larkspurs 
are grouped into tall and low species 
based upon their growth charactenstics. 
Tall larkspurs are generally found grow- 
ing at high altitude and reaching 4 to 6 
feet in height. Tall larkspurs are most 
commonly represented by Delphinium 
barbeyi, D. glaucescens, D. glaucum, 
and D. occidentale. Low larkspurs (D. 
nuttallianum, D. virescens, 0. ander- 
soni,) seldom grow above 2 feet in 
height, while plains larkspur (D. geyen) 
is intermediate in growth habit. 

As the livestock industry moved 
westward beyond the Mississippi River 
into the Rocky Mountains in the 
1830's, livestock began to die of plant 
poisoning. Larkspurs were eventually 
recognized as a serious problem, and 
in 1885 the USDA's Bureau of Animal 
Industry began investigating larkspur 
and other poisonous plants. Larkspur 
research centered in Colorado be- 
cause of the magnitude of the losses 
in that state. C.D. Marsh and cowork- 
ers fed tall and low larkspur to more 
than 100 head of cattle from 1909 to 
1911 in Colorado (near Crested Butte) 
and Montana (near Big Timber), and 
described the toxic dose, symptoms, 
and experimental therapies (Marsh et 
al. 1916). Research on tall larkspur 
toxicity has continued to the present 
day, with significant progress occur- 
ring in the last 10 years or so (Pfister 
etal. 1993). 

Because of the lengthy history of 
larkspur poisoning, many myths and 
misconceptions have arisen in the live- 
stock industry about various aspects 
of the problem. In this paper, we out- 
line some myths that prevail about 
larkspur toxicity, and attempt to de- 
bunk these myths and misconceptions 
so that livestock producers can more 
realistically deal with larkspur poison- 
ing. By necessity, most comments will 

pertain to tall larkspurs as most re- 
search has been directed at these 
species. When appropriate, we also 
have made comments about low lark- 
spurs. 

Myth #1: ConsumptIon of larkspur 
roots causes many cattle deaths. 

Tall larkspurs are sometimes eaten 
avidly by cattle during or just after sum- 
mer storms, and cattle deaths have 
been attributed to consumption of tall 
larkspur roots when the soil is wet. Tall 

larkspurs have a very fibrous root 
crown that is impossible to completely 
extricate from the ground without a 
shovel or similar tool. At times, such as 
when the soil is wet, one can pull on tall 
larkspur stems, and a small portion of 
root will be uprooted with the stem. 
Most of the time when pulling on tall 
larkspur stems, however, the hollow 
stems break above ground level. 
Literally hundreds of hours have been 
spent observing cattle eat tall larkspur 
in wet and dry conditions, and never 
has a grazing animal been seen eating 
roots. Marsh et al. (1916) attempted to 
poison a sheep with tall larkspur roots: 
the sheep ate about 33 lb. of root mate- 
rial over 11 days with no indication of 
toxicity. The roots of tall larkspur do 
contain a small amount of toxic alka- 
loids (D. Gardner, personal communi- 
cation), but it is unlikely that tall larkspur 
roots have ever poisoned cattle. 
Immature tall larkspur plants are the 
most toxic; leaves and pods contain the 
highest concentration of toxic alkaloids, 
whereas stems are low in toxicity. 

Low larkspurs (e.g., D. nuttallianum) 
are shallow-rooted perennials with a 
relatively small root containing low 
concentrations of toxic alkaloids. We 
have seen cattle pull the entire low 
larkspur plant (including roots) from 
the ground on a few occasions when 
the ground was wet, but generally cat- 
tle eat only the aboveground portions 
of low larkspur. Even though cattle 
may ingest an occasional root, it is 

doubtful if cattle could consume 
enough root material for toxicity to 
occur. Marsh et al. (1916) fed 2.4 lb. of 
low larkspur roots alone to a cow with- 
out effect; mixtures of roots and plant 
tops were also fed to cattle (up to 
about 20 lb./day) without effect. In col- 
lecting samples to determine the toxic- 
ity of tall and low larkspurs, livestock 
managers need to sample only above- 
ground portions of the plant. 

Myth #2: Cattle eat tall larkspur 
because they crave salt or other 
minerals. 

Some ranchers believe that cattle 
may be attracted to tall larkspur be- 
cause of a craving for salt or other 
minerals such as phosphorus. This be- 
lief has led to widespread claims for 
feeding mineral salt supplements to 
reduce tall larkspur losses. Broadleaf 
plants (i.e., forbs), including larkspur, 
usually contain higher concentrations 
of minerals than do grasses. Forbs, 
besides tall larkspur, are always a 
major component of cattle diets during 
summer on mountain ranges, and it is 
unlikely that cattle grazing on most 
mountain ranges will be mineral defi- 
cient if provided with common salt, un- 
less the forage in general is lacking a 
specific nutrient (e.g., copper). 
Grazing studies have shown that cattle 
do not eat more tall larkspur when de- 
prived of all mineral salt supplement 
than cattle which have been supple- 
mented (Pfister and Manners 1991; 
Pfister and Manners 1995). During 
one year (1990 at Yampa, Cob.) cattle 
ate no larkspur although the tall lark- 
spur contained a high concentration of 
sodium compared to other forage. Tall 
larkspur may contain higher calcium 
concentrations than phosphorus (1.5 
to 3.0% vs. 0.30%), leading some to 
suggest that this imbalance may in- 
crease palatability to animals. There is 
no indication, however, that the Ca:P 
ratio is of any significance in ruminant 
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diets, as long as neither mineral is de- 
ficient (Ternouth 1991). It is possible 
that cattle that are deficient in a specif- 
ic mineral may eat more larkspur 
under some circumstances, but no ex- 
perimental evidence exists to support 
feeding expensive, custom-formulated 
mineral salt supplements to cattle 
grazing larkspur ranges. Excess min- 
eral salt supplementation seems un- 
likely to alter the susceptibility of indi- 
vidual animals since the larkspur 
toxin(s) binds at receptor sites at the 
neuromuscular junction, and mineral 
status probably would not alter binding 
affinity. It is possible that supplement- 
ing magnesium might, under some cir- 
cumstances, help to reduce death loss 
from larkspur-induced bloat. It is un- 
likely that the question of mineral salt 
supplementation will ever be ade- 
quately resolved, given the number of 
minerals involved and the possible 
combinations and permutations of 
mineral salt supplements, forage min- 
eral concentrations, and variable cattle 
mineral intake. We recommend that 
livestock producers consult with a 
local veterinarian or nutritional consul- 
tant to determine if their ranges are 
deficient in specific minerals, and that 
mineral salt supplements be fed as 
necessary to meet nutritional needs, 
but not to protect livestock against ef- 
fects of tall larkspur. 

Myth #3: Tall larkspur is most 
dangerous before flowering. 

Tall larkspur is most toxic when im- 
mature, and toxicity generally decreas- 
es with maturity, except with the seed 
pods (Ralphs et al. 1997). Numerous 
grazing studies have shown that cattle 
eat little or no tall larkspur before 
stems elongate flowering racemes 
(Pfister et al. 1997). Since tall larkspur 
is only dangerous when consumed, 
the danger to cattle before flowering is 
not as great as after flowering. There 
is a primary toxic window during the 
flower and early pod stages of growth 
when toxicity is declining but palatabli- 
ty is increasing, resulting in the most 
dangerous grazing period. Usually 
most cattle deaths occur after animals 
have been in a pasture for a couple of 

Myth #4: Monkshood causes 
many cattle deaths attributed to 
tall larkspurs. 

Monkshood (Aconitum spp.) is also a 
member of the Ranunculaceae (butter- 
cup) family, and is often confused with 
tall larkspur. Though the growth form 
and leaves are similar in appearance, it 
is easy to distinguish monkshood from 
tall larkspurs if the plants are flowering. 
Monkshood lacks the characteristic 
spur on the back of the flower that 
gives larkspur its name (Photo 1). 
Monkshood has a helmet-like hood 
(hence the common name) rising over 
the flower (Photo 2). Tall larkspurs 
characteristically have a hollow stem, 

whereas monkshood stems are not 
hollow, containing a pithy center. 

Monkshood is not eaten to any great 
extent by grazing cattle. Grazing stud- 
ies for several years in areas with sub- 
stantial populations of both tall lark- 
spur and monkshood showed that cat- 
tle rarely ate more than a few bites of 
monkshood, yet ate large quantities of 
tall larkspur (Pfister, unpublished 
data). In our opinion, if other forage is 
available, grazing cattle will rarely con- 
sume a toxic dose of monkshood, es- 
pecially since the quantity of toxic al- 
kaloid in monkshood is considerably 
less than that found in larkspurs. We 
believe that nearly all deaths in areas 
with tall larkspur and monkshood 
growing together can be attributed to 
tall larkspur. Monkshood poisoning is 
reportedly more of a problem in 
Europe than in North America. 

weeks, often coinciding with the transi- 
tion from preflower to the flowering 
stage of growth. 

Photo 2. Larkspur flower. Note the charac- 
teristic spur on the flower. 

Photo 1. Monkshood flower. Note the 
characteristic helmet-like hood rising 
over the flower, and the lack of a spur. 
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However, since monkshood contains similar alkaloids as 
those in larkspur, it can produce similar signs of paralysis 
and death if eaten in sufficient quantity. 

Myth #5: All larkspurs are equally toxic. 
The toxicity of Iarkspurs varies depending upon the 

species, and the conditions in which the plants are growing. 
The species that have the highest concentrations of toxic 
alkaloids include D. glaucum, D. barbeyi, D. glaucescens, 
0. geyeri, and 0. occidentale (Ralphs et at. 1997). Even 
within a population of the same species of larkspur there is 
variability in the alkaloid content (Pfister et al. 1994). At 
times, plants growing in full sun and under drought condi- 
tions may be more toxic. It is wise to assume that all 
species of larkspur, including horticultural varieties, are po- 
tentially poisonous until proven otherwise. 

Myth #6: Delphinine is the major toxic alkaloid. 
Early efforts to identify the larkspur toxin characterized 

delphinine as the toxic alkaloid. In reality, there is no alka- 
loid called delphinine in North American tall larkspurs 
(Pelletier et at. 1989), as Delphinium staphisagria (a 
European plant) is the only larkspur species found to con- 
tain delphinine. At least 150 alkaloids have been identified 
in larkspurs but the primary toxins are two related alkaloids: 
methyllycaconitine (MLA) and 14-deacetylnudicauline 
(DAN; Manners et al. 1995). Deltaline occurs in greater 
quantity than any other alkaloid in tall larkspurs, but is rela- 
tively nontoxic. The alkaloids MLA and DAN, plus the highly 
toxic alkaloid nudicauline, are the major toxins in low and 
plains Iarkspurs. 

Myth #7: Cattle, sheep, and horses are equally sus- 
ceptible to larkspur poisoning. 

Larkspur poisoning has been recognized as a serious 
problem in cattle, sheep, and horses in the mountainous 
areas of the western United States since the beginning of 
the century. There is, however, considerable species varia- 
tion in susceptibility to the larkspur alkaloids with cattle 
being most susceptible and sheep being able to tolerate 4 
times the dose of larkspur that would be fatal to cattle. 
Horses are intermediate in their susceptibility to larkspur 
poisoning. Horses are rarely poisoned by larkspur and will 
not normally eat the plant unless other forages are unavail- 
able. Toxicity studies on the susceptibility of goats, llamas, 
and alpacas have not been conducted, but it is logical to 
assume the potent alkaloids in larkspur will have similar ef- 
fects in these species as in cattle and sheep. 

Myth #8: Bleeding is an effective treatment for lark- 
spur poisoning. 

Many remedies have been advocated for the treatment of 
larkspur poisoning since the problem was first recognized. 
Bleeding of larkspur-poisoned animals by cutting the tail 
has been touted as an effective treatment along with reme- 
dies such as giving atropine, strychnine, potassium per- 
manganate, aluminum sulfate, tobacco, and even whiskey. 
A great deal is understood about how larkspur kills cattle, 

and given this knowledge it is likely that any apparent suc- 
cess with these early treatments was related to the toxic 
dose the animal had ingested and not the treatment itself. If 
less than a lethal dose of larkspur alkaloids was consumed, 
the animal would likely recover in spite of any treatment, 
unless bloat or vomition occurred while the animal was 
down. 

The primary site of action of the larkspur alkaloids is the 
neuromuscular junction where they reversibly bind to 
acetytcholine receptor sites. This blockage inhibits nerve 
impulse transmission and muscle paralysis develops rapid- 
ly. This is reflected in the progression of clinical signs be- 

ginning with muscle weakness, staggering gait, inability to 
stand, bloat, respiratory paralysis and death. Any stress 
placed on the affected animal invariably hastens its death. 
Bloating occurs because of the paralysis of the eructation 
mechanism, and the presence of the highly fermentable 
larkspur in the rumen probably plays an important role in 
the high mortality associated with larkspur poisoning. Some 
success of early remedies for larkspur poisoning such as 
giving bacon fat and turpentine orally may have been effi- 
cacious in that fat and turpentine can help reduce bloating. 

In light of present knowledge about larkspur poisoning, 
treatment should be aimed at reversing the neuromuscular 
blockade by the intravenous administration of physostig- 
mine sulfate. This compound maintains high concentrations 
of the neurotransmitter acetyicholine, thereby restonng nor- 
mal neuromuscular activity. Since bloating is a significant 
component of larkspur poisoning it is also important to en- 
sure the animal is kept resting on its sternum, and to ad- 
minister appropriate antibloating medication. Above all, it is 
critical that the animal not be stressed, even to the point of 
not treating the animal if it requires stressing it. 

Conclusions 

Many anecdotal stories about tall larkspur poisoning have 
become accepted as fact by the livestock industry during 
this century. Research results have shown, however, that 
many myths and misconceptions about tall larkspur poison- 
ing are not factual. Ranchers with a history of dealing with 
tall larkspur poisoning can be a rich source of information 
leading to testable research ideas, but some notions should 
be permanently discarded by the livestock industry so that 
animal and range managers can deal realistically with tall 
larkspur poisoning based on correct and current information. 
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THE STOCK MARKET: WHAT RANCHERS SHOULD KNOW 

Jerry L. Holechek 

S 
harp declines in cattle prices since 1993 have finan- 
cially devastated many ranchers in New Mexico and 
other western states. By December of 1996 live cattle 

prices were down to $54, or roughly a 35% drop from the 
1993 high of $84. Conversely during 1995 the S&P 500 
stock index gained 34% to log in one of the best years 
since 1950. It tacked on another 20% between January 1 

and December of 1996. The fall in livestock prices and the 
meteoric rise in common stocks has generated interest 
among the ranching community to understand factors that 
drive the prices of both cattle and common stocks. 
Common stocks have often done well when cattle prices 
have done poorly and vice versa. However over the past 40 
years returns from cattle ranching have been only 3% com- 
pared to 10% for common stocks. Cattle prices have been 
more volatile than those of common stocks. Generally cat- 

tie prices do best when inflationary conditions prevail such 
as during the various wars (World War I, World War II, 
Korean War, Vietnam War) or when climatic adversity re- 
duces food supplies. Common stock prices have performed 
well during peace time when consumer prices are fairly sta- 
ble (Table 1). 

Ranchers might like to invest part of their discretionary in- 
come into common stocks, but fear sharp declines that 
have occurred in certain years such as 1929, 1974, and 
1987. Another problem is the complexity of how to invest in 
the stock market. Stories of neophyte investors being 
fleeced by Wall Street hucksters are legion and often true. 
About 70% of the professional money managers fail to beat 
the market average (S&P 500 Index) in most years. 

It is the wish of many people to be in the stock market 
when the probability of a good return (10% or more) is high, 

Table 1. Returns (25 years) from bonds and stocks versus the United States economy for the 1970—1995 period. 

Year 
Money 
market' 

Govt 
bonds' 

S&P 
500' 

Consumer 
price 

index2 

Prime 
interest 

rate2 

Real 
interest 

rate3 

g 
Discount 

rate2'4 

Discount 
rate 

changes5 
Real 

GDP2'6 

Elec. 
cycle 
stage7 

(%) (%) (%) (%) (%) (%) (%) (%) 
1970 7 9 -0.1 5.6 7.9 2.3 5.95 J. -0.3 MT 
1971 6 8 10.8 3.3 5.7 2,4 4.88 '11. 2.8 PRE 
1972 6 7 15.6 3.4 5.2 -1.8 4.50 0 5.0 E 

1973 9 2 -17.4 8.7 8.0 -0.7 6.44 if 5.2 POE 
1974 11 0 -29.7 6.9 7.9 -1.5 7.83 1 -0.5 MT 
1975 8 12 31.6 6.9 7.9 1.0 6.25 U. -1.3 PRE 
1976 7 16 19,2 4.9 6.8 1.9 5.50 U. 4.9 E 
1977 8 3 -11.5 6.7 6.8 0.1 5.46 11' 4.7 POE 
1978 10 1 1.1 9.0 9.1 0.1 7.46 111 5.3 MT 
1979 12 2 12.3 13.3 12.8 -0.5 10.28 1ff 2.5 RAE 
1980 13 4 25.8 12.5 15.3 2.8 11.77 .L1i' -0.2 E 
1981 17 6 -9.7 8.9 18.9 10.0 13.42 lU. 1.9 POE 
1982 12 29 14.8 3.8 14.9 11.1 11.02 J.U- -2.5 MT 
1983 9 7 17.3 3.8 10.8 7.0 8.50 0 3.6 RAE 
1984 10 13 1.4 3.9 12.0 8.3 8.80 U 6.8 E 
1985 8 18 26.3 3.8 9.9 6.1 7.69 . 3.4 POE 
1986 6.5 12 14.6 1.1 8.3 7.2 6.33 .LI.U. 2.7 MT 
1987 6 1 2.0 4.4 8.2 3.8 5.66 1 3.7 PRE 
1988 7 6 12.4 4.6 9.3 4.7 6.20 1 4.4 E 
1989 9 12 27.3 4.6 10.9 6.3 6.93 1 2.9 POE 
1990 8 8 -6.6 5.0 10.0 5.0 6.98 . 1.0 MT 
1991 6 14 26.2 3.1 8.5 5.4 5.45 .I..LU. -0.6 PRE 
1992 4 6 4.5 2.9 6.2 3.3 3.25 .L 2.1 E 
1993 3 6 7.1 2.7 6.0 3.3 3.00 0 3.0 POE 
1994 4 -5 -1.5 2.6 7.2 4.6 3.88 1ff 4.0 MT 
1995 4 18 34.1 2.6 8.5 5.9 5.00 1 2.6 PRE 

From Williamson 1995 and Hirsch 1996. 
2From Schiller 1994. 
3RoaI interest rate = Prime interest rate - Consumer price index. 
4lnterest rate that the Federal Reserve charges member banks. 
5From Pnng 1992, Schiller 1994, and Investors Business Daily. 
6Aeal GOP = Real Gross Domestic Product (amount of economic expansion). 
7MT = Mid term, PRE = Pro-election, E = election, POE = Post-election. 
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Table 2. Influence of presidential electIon cycle on stock market returns (S&P 500 stock index) over the past 40 years (1956-1995) 
(Hirsch 1996). 

Pro-el ection year Election year 
1976-1995 Period 

Post-election year Mid-term year 
Return Return Return Return 

Year S&P 500 Year S&P 500 Year S&P 500 Year S&P 500 

(%) (%) (%) (%) 
1979 12.3 1976 15.6 1977 -11.5 1978 1.1 

1983 17.3 1980 25.8 1981 -9.7 1982 14.8 
1987 2.0' 1984 1.4 1985 26.3 1986 14.6 
1991 26.2 1988 12.4 1989 27.3 1990 -6.6 
1995 34.1 1992 4.4 1993 7.1 1994 -1.5 jj i 

1956-1975 PerIod 
1959 8 1956 3 1957 -14 1958 38 
1963 19 1960 -3 1961 23 1962 -12 
1967 20 1964 13 1965 9 1966 -13 
1971 11 1968 8 1969 -11 1970 0 
1975 32 1972 16 1973 -17 1974 -30 jj —-° —ii- 
1The S&P 500 index was up 32% between January 1 and August 31, 1987 but sold off sharply in October due to flsing inflation, an interest rate hike by the 
Federal Reserve in September, and concern that President Reagan might be impeached because of news of the Iran-hostage scandal in October. 
Historically anytime the market has run up over 30% between January 1 and August 31 it has been vulnerable to a sharp sell-off in the September through 
November perIod. Conditions surrounding the October 1987 33% sell-off were quite similar to October 1929 when the market lost about one third of Its 
value in three days (White 1990). Any time presidents have been caught up in charges of serious scandal it has been bad for the stock market. President 
Nixon's problems with Watergate greatly accentuated the crash in 1973-74. 

and to focus more on ranching operations or be in cash 
when conditions favor low or negative stock market returns. 

When to Own Common Stocks 
During the history of the United States going back to the 

early 1800's, common stock prices have been more closely 
linked to the presidential election cycle than any other fac- 
tor (Hirsch 1996) (Table 2). Most of the gains in stocks 
occur during the pro-election and election years. During the 
past 40 years returns have averaged 18% in the pro-elec- 
tion year. The election year is next best with returns aver- 
aging about 10%. Historically and recently it has been diffi- 
cult to make money in common stocks during the two years 
following the election. 

The reasons for the high returns during the pre-election 
and election years are fairly straight forward. During the 
first part of their administrations, presidents and political 
leaders typically take steps to control inflation and balance 
budgets. These steps such as raising taxes, raising interest 
rates, and/or cutting government programs depress the 
economy and are unpopular. This enables politicians to do 
the reverse during the pro-election and election years, and 
helps insure their popularity on election day. 

Interest Rates Changes Drive Stock Prices 
Through history the second most important factor after 

the presidential cycle affecting stock prices has been the di- 
rection of interest rates (Table 3). During the past 40 years 
when interest rates were falling annual stock returns have 
averaged about 18% compared to about 4% when interest 
rates were rising. It is important to recognize that the stock 

market tends to discount future growth in corporate earn- 
ings 6-12 months in advance. A primary determinant of cor- 
porate earnings is the cost of capital. Lower interest rates 
mean lower costs of capital to business and increased buy- 
ing capability of consumers. Lower interest rates also lower 
bond yields making stocks relatively more attractive than 
bonds. 

Inflation and the Stock Market 
Inflation ranks third in importance of the factors affecting 

common stock prices. Inflation as measured by the con- 
sumer price index is the primary force driving interest rates. 
When inflation is rising, interest rates will generally be rising 
because bond investors (debt holders) require an adjust- 
ment for loss in their buying power and an added premium 
for inflation risk. Further the higher yields on bonds increas- 
es their attractiveness relative to stocks. 

How to Invest In the Stock Market 
Ranchers have the opportunity to shelter significant in- 

come amounts in common stocks through Keogh Plans 
(401 Ks) and Individual Retirement Accounts (IRA5). Most 
ranchers and their employees qualify for 401 Ks that are de- 
signed for self-employed people and small business own- 
ers. They allow annual tax deductible contributions of up to 
25% of earned income with a cap of $30,000 total. Any 
earnings on 401 Ks are tax-deferred. Individual Retirement 
Accounts (IRA5) allow an individual to set aside up to 
$2,000 a year and let it grow without being taxed until the 
money is withdrawn. 
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Year Year 

Interest rate reduction never occurred until December of 1990. This trig- 
gered a major stock market advance of about 30% over the next 12 
months. 

A major concern is how to invest in common stocks with- 
out becoming a victim of excessive brokerage fees and/or 
incompetent stock selection. Market index mutual funds 
such as the S&P 500 with low purchase fees are an excel- 
lent way to handle this problem. Mutual funds with good 
long term performance and low purchase are discussed by 
Williamson (1995). 

Tax Avoidance and Compounded Returns 
The power of tax-free compounding is not well appreciat- 

ed. If $2,000 is put away each year for the next 25 years 
compounding tax-free, the account would grow to 
$157,119, assuming a modest 8% annual increase. Had 
the money been in a regular, taxable account with a 28% 
tax rate on the gain each year, the total would only be 
$112,202 over the same period. That's a $44,917 differ- 
ence. A 15% average annual return would have been within 
reach of ranchers willing to put some time into studying the 
markets and could psychologically handle the higher volatil- 
ity associated with small capitalization and foreign equities 
(Table 4). 

A Financial Approach to Ranching 
Properly run western ranches make fairly good hedges 

against inflation and in most years can provide the operator 
with a small profit above the value of labor and manage- 
ment inputs. However on most ranches there are few op- 
portunities for investment that will give a 5% or more annu- 
al return over a 20 to 30 year period. 

Ranchers who place discretionary income in common 
stocks can tax shelter income, improve their liquidity and 
greatly improve their total investment returns. Risk in the 
stock market can be managed by allocating money into 3 or 
4 well established mutual funds with good long term 
records, investing in market index mutual funds, and trans- 
ferring from stocks into money market mutual funds during 
periods of rising inflation, rising interest rates, and after 
large run-ups in stock prices. Switching from stocks to 
money market funds is particularly effective during the post- 
election and mid-term years of the presidential cycle. Over 
the past 40 years such a strategy using the S&P 500 index 
would have yielded an average annual pre-tax investment 
return of 12%. Merely buying and holding an S&P 500 
index mutual fund would have provided an annual average 
return of 10% for the same period. 

As always the future is filled with uncertainty. On one 
hand, high debt levels, war and climatic adversity could all 
make returns from common stocks lower in the next 20 
years than in the past. On the other hand new technolo- 
gies, modifications in government policies, and an expand- 
ing world economy could permit common stock returns to 
equal or exceed those of the recent past. 

Diversification, gradualism, knowledge acquisition and 
application, and avoidance of debt have long been the keys 
to financial success in free-market societies. Those ranch- 
ers who learn to strategically use the stock market have a 
tremendous advantage over those depending entirely on in- 
come from their ranching operations. 

Any rancher planning to use the stock market as an in- 
vestment vehicle should spend some time studying it. 
Books I've found useful on investing in common stocks, 
mutual funds, and other assets include Lynch (1989), 
Malkiel (1990), Pring (1992), Schabacker (1994), Bowers 
(1995), Stovall (1995), Williamson (1995), Hirsch (1996), 
and Leonard (1996). 

Table 3. Influence of Interest rate changes by the Federal Reserve 
on stock prIces (S&P 500 stock Index) over the past 40 years 
(1956-1995) (Hlrsh 1996). 

Faltina interest& 
Return 

S&P 500 

(%) 
1976 19.2 
1982 14.8 
1983 17.3 
1985 26.3 
1986 14.6 
1990 6.61 
1991 26.2 
1992 4.4 
1993 7.1 

x 

1976-1995 perIod 
Risina interest rate 

Return 
S&P 500 

(%) 
1977 -11.5 
1978 1.1 
1979 12.3 
1980 25.8 
1981 -9.7 
1984 1.4 
1987 2.0 
1988 12.4 
1989 27.3 
1994 -1.5 
1995 34.1 - 

1956- 1975 perIod 

1956 3 
1957 -14 
1959 8 
1960 -3 
1962 -12 
1963 19 
1964 13 
1965 9 
1966 -13 
1968 8 
1969 -11 
1970 0 
1973 17 
1974 -30 

13.7 

38 
23 
20 
11 
16 
32 

23.3 

1958 
1961 
1967 
1971 
1972 
1975 

x 
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Table 4. Fifteen year (1980- 1995) returns from various asset classes (Williamson 1995). 

NASDAQ 

Year 
(small Precious 

Money Govt High yield Municipal Utilities Dow S&P 500 capitalization Foreign metals 
market bonds bonds bonds (stocks) (stocks) (stocks) stocks) stocks (stocks) 

(%) 
1980 13 4 4 -12 4 14.9 25.8 33.9 24.4 64 
1981 17 6 6 7 12 -9.2 -9.7 -3.2 -1.0 -24 
1982 12 29 30 36 23 19.6 14.8 18.7 -0.9 48 
1983 9 7 16 9 12 20.3 17.3 19.9 24.6 3 
1984 10 13 8 8 18 -3.7 1.4 -11.2 7.9 -25 
1985 8 18 22 18 26 27.7 26.3 31.4 56.7 -6 
1986 6.5 12 13 16 20 22.6 14.6 7.4 67.9 31 
1987 6 1 2 -1 -4 2.3 2.0 -5.3 24.9 33 
1988 7 6 12 11 13 11.9 12.4 15.4 28.6 -15 
1989 9 12 -1 9 29 27.0 27.3 19.3 10.8 23 

9.7 10.8 11.2 8.7 15.3 13.3 13.2 12.6 24.4 13.2 

1990 8 8 -10 6 -2 -4.3 -6.6 -17.8 -14.9 -22 
1991 6 14 35 11 20 20.3 26.2 56.8 12.5 -5 
1992 4 6 18 9 9 4.1 4.5 15.4 12.2 -15 
1993 3 6 18 9 9 13.7 7.1 14.8 32.6 94 
1994 4 -5 3.2 8 -7 2.1 -1.5 -3.2 -1.2 -1.1 
1995 4 18 17 18 31 35.5 34.1 39.9 9 -4 

4.8 7.8 15.2 10.2 10.0 12.6 10.6 18.1 8.4 7.8 
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Ran8eland Survey in Western Australia: An Evolvin8 Process 

Hugh Pringle and Alan Payne 

R angeland surveys in Western Australia were com- 
menced by the Commonwealth Scientific and 
Industrial Research Organisations (CSIRO) in the 

1950s. In 1969, The Pastoral Board of Western Australia 
commissioned the first joint Department of Land 
Administration-Agriculture Western Australia rangeland sur- 
vey in the Gascoyne River catchment (Wilcox and 
McKinnon 1972). Since then, these joint venture surveys 
have been progressively mapping Western Australia's 
rangelands until today, when over two thirds of the State's 
rangelands have been surveyed (Figure 1). 

Rangeland surveys in Western Australia have traditionally 
focussed on assessing the capability of rangelands for a 
single land use, i.e. pastoralism, and in attempting to quan- 
tify the effects of this use on the soil and vegetation re- 
sources (Curry and Payne 1989). 

The survey tradition in Western Australia has always had a 
strong bask environmental commitment; the first reports on the 
Gascoyne catchment (Wilcox and McKinnon 1972) and the West 

Kimberley (Payne et al. 1979) documented widespread range- 
land degradation attnbutable to overgrazing. The authors of 
these reports were vilified by the local pastoral communities but 
stood by their findings. Rangeland survey was ready for, and 
concurred philosophically with, the environmentalism that be- 
came strongty established in the I 970s. 

Client Participation 
The survey team adopted a new approach to its work fol- 

lowing the ill feeling and suspicion generated by the early 
reports (Pringle 1991). The basis of the new approach has 
been to encourage clients to participate in rangeland sur- 
veys; to develop a sense of ownership of the products of 
each survey (Burnside and Pringle 1994). The utility of 
rangeland survey has increased substantially under this 
new approach in that clients actively seek survey informa- 
tion and at times express impatience when it is not avail- 
able immediately. 

The new approach initially involved holding consultative 
workshops with local pastoralists. At the workshops the sur- 
vey program was discussed and pastoralists were encour- 
aged to accompany the team when it covered their stations 
(Payne et al. 1982). 

The level of pastoralist participation increased substan- 
tiatly during the survey of the north-eastern Goldfields sur- 
vey (Pringle et al. 1994). In this survey, pastoral workshops 
on land capability were held by the survey team and Land 
Conservation District Committees (LCDC5). 

The information gathered from pastoralists was subse- 
quently used to develop suggested stocking rates for land 
systems and suggested carrying capacities for stations 
(Pringle et al. 1992, Pringle 1994). 

Nature Conservation 
In the early 1980's, the survey program extended its 

focus to nature conservation issues. This made the survey 
program well-placed to operate within the context of eco- 
logically sustainable development that emerged (in 
Australia) in the late 1980s. The survey team highlighted 
areas of relatively unmodified ecosystems with conserva- 

DEPARTMENT OF AGRICULTURE WESTERN AUSTRALIA 
NATURAL RESOURCES ASSESSMENT GROUP 

Figure 1. STATUS OF RANGELAND RESOURCE SURVEYS IN WESTERN AUSTRAUA (JANUARY 1995) 

Fig. 1. 



RANGELANDS 19(3), June 1997 19 

tion potential (Allison et al. 1990, Curry et al. 1994 and 
Blood 1995). These early sorties into nature conservation 
were expanded in the north-eastern Goldfields (Pringle et 
al. 1994). Here habitat types ('site types') were assessed 
for flora conservation status in terms of degree of reserva- 
tion and threat from current land uses. Assessment of the 
degree of land use modification and reservation of broad 
land types was also made and suggestions for improved re- 
gional environmental management have been made 
(Pringle 1993, 1995). 

In the arena of nature conservation, it is possible for biol- 
ogists and biogeographers specialising in the management 
of biodiversity to use rangeland survey information to plan 
or review reserve networks and monitoring site distribution 
or develop threatened species or habitat management 
plans. Rangeland survey information is the most detailed 
broadscale biophysical resource inventory and ecological 
assessment conducted in Western Australian rangelands. 
Formal adoption of this information by conservation agen- 
cies would represent a long overdue initiative in inter-de- 
partmental cooperation in broad-based environmental man- 
agement and land use planning. 

MultIple Land Use 
The long term declining terms of trade in the pastoral 

wool industry (Stevens 1993) and the forthcoming changes 
to land tenure arrangements in the new Section 6 of the 
Land Act (1933) herald a time of potentially substantial 
change in the rangelands. This change may see the rapid 
expansion of multiple or alternative land uses within range- 
land leases. Potential changes in land use have been ac- 
commodated within recent survey reports, with the empha- 
sis on 'natural' resource assessment rather than 'pastoral' 
resource assessment (e.g. Pringle et al. 1994). These re- 
cent reports provide basic inventories and distributions of 
Iandforms, soils and plants and their interactions to produce 
distinctive site (habitat) types. The reports refer to pastoral- 
ism only in the context of past impacts on natural re- 
sources. Secondary interpretative reports (e.g. Pringle 
1994), aimed specifically at stakeholders in the pastoral in- 
dustry, deal with pastoral strengths, weaknesses and man- 
agement of rangeland resources. 

This approach serves two purposes. The primary techni- 
cal report describing and assessing the natural resources is 
produced in a manner applicable to a wide range of poten- 
tial resource uses. The interpretive pastoral document lacks 
the technical detail and is hence more accessible to the 
wide range of pastoral stakeholders; it is a user-friendly, 
single purpose document. 

To ensure that as many as possible of the rangeland 
stakeholders' needs are met, future rangeland surveys will 
include client needs analysis using expert market analysts 
from outside the two host Departments. The RANGES pro- 
ject for the Pilbara survey aims to encourage stakeholder 
participation in the rangeland survey of the region within re- 
source constraints of the Department of Land Administra- 
tion and Agriculture Western Australia. It also aims to max- 

imise the usefulness of data collected, analysed and made 
available to different client groups. For example, the 
method of resource condition assessment will be reviewed 
in recognition of a widening client base. 

The client focus of reporting described above provides a 
workable framework for delivery of rangeland survey infor- 
mation to meet the challenges of the future (Figure 2). The 
survey program concentrates on natural resource descrip- 
tion and assessment of land use impacts and hazards. A 
secondary step involves the use of this information in an in- 

terpretive manner for a range of land uses. Quite clearly 
this secondary interpretation will at times be conducted by 
people outside the survey program and host agencies, as 
the range of stakeholders increases. 

An excellent example of application of this two-step 
process is emerging in the rangeland horticultural industry. 
A pastoral diversification officer has requested information 
from the survey program to incorporate into an assessment 
of horticultural potential across Western Australia's 
Southern Pastoral Rangelands. Survey information at the 
scales of Iandscape/sub-catchment, land system, land unit 
and soil profile is required. Together with spatial information 
on climate (particularly frost regimes) and hydrogeology, an 

integrated assessment of horticultural potential will be 
made by the diversification officer in collaboration with hor- 
ticultralists, the survey team and the Geological Survey of 
Western Australia (Figure 3). 

Fig. 2. The rangeland survey program in its wider rangeland manage- 
ment environment. 
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Providing Timely Feedback 
Another initiative being developed by the survey team re- 

gards reducing turn-around time for collected information to 
be made accessible for client use. Survey areas are usually 
very large (approximately 100,000 km2 in the two most re- 
cent surveys and twice that size in the imminent Pilbara 
survey), and take about five to seven years from start to re- 
port publication. In the Pilbara survey, the area will be divid- 
ed into biogeographic components (mostly related to geo- 
logical domains and physiography), and it is planned to un- 
dertake interim reporting as each component or sub-region 
is covered. This will enable clients to commence reviews of 
management or land use planning prior to the release of 
the final report. This service has been available on an ad 
hoc basis in the past, but will now become a formal survey 
activity. It may prolong the time needed to conduct the sur- 
vey, but will mean that once the survey team enters an 
area, information feedback is not far ahead. 

Adopting New Technology 
The electronic mapping of survey information is an exam- 

pie of the survey team adopting new technologies to in- 
crease the efficiency and speed of rangeland surveys. 
Mapping has evolved from sets of hand-drafted black and 
white maps to fully integrated digital data on an interrogat- 
able Geographic Information System (GIS). This evolution 
has not been without its stumbling blocks, but is providing 
more versatile data, quicker. Innovations such as automatic 
capture of location (using Geographical Positioning System 
technology) along traverse routes (at 1 km interval resource 
condition assessment points) and at sampling sites has re- 

placed time consuming digitising of these data ott aerial 
photographs at the end of the survey. This allows mapping 
to proceed more quickly and makes specific location infor- 
mation (such as mallee fowl sightings or declared rare flora 
collections for the Western Australian Museum and CALM) 
available immediately. 

Conclusion 

Rangeland survey in Western Australia is an evolving 
process. It has progressed from a pastorally focussed pro- 
gram to a more resource-based process directed at a wider 
user base. The participants in the rangeland survey pro- 
gram have attempted to predict or respond in a timely man- 
ner to changing aspirations and values in the rangelands 
and technological advances to maintain or increase the rel- 
evance of our work. In this respect, the new clients we ser- 
vice are additions, rather than alternatives, to our traditional 
pastoral clients. 

This article outlines how rangeland survey has evolved in 
a changing world; increasing efficiency, recognising new 
clients whilst maintaining commitment to traditional clients 
and formally addressing clients needs analysis. 
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'Umatilla' snow buckwheat for rangeland restoration in 
the interior Pacific Northwest 

A.R. Tiedemann, SM. Lambert, J.R. Carlson, C.J. Perry, 
N.L. Shaw, B.L. Welch, and C.H. Driver 

N 
ative plants are generally con- 
sidered the best option for plant 
materials to restore productivity 

and diversity to degraded rangelands 
(McArthur 1988). It is difficult to find 
native plants capable of becoming es- 
tablished from seed in dense stands of 
introduced annual species such as 
cheatgrass. It has been easier to im- 
port species such as crested wheat- 
grass to restore perennial grasses on 
degraded rangelands. Although suc- 
cessful, such revegetation has not 
been without drawbacks. Establish- 
ment of large areas of a single plant 
species lowers vegetative diversity 
and may be aesthetically less desir- 
able than a diverse community of na- 
tive species. Monocultures also tend 
to have insect and disease problems 
that are less prevalent in plant com- 
munities with greater diversity. 

Snow buckwheat (Eriogonum 
niveum Dougi. ex. Benth.) is a native 
pioneering species in big sagebrush 
antelope bitterbrush plant communities 
of the interior Pacific Northwest 
(Figure 1). Cover of snow buckwheat 
was measured by Tiedemann (1983) 
while studying the response of bitter- 
brush to fertilization in north central 
Washington. In these big sage- 
brush/bitterbrush habitats, snow buck- 
wheat cover ranged from 3 to 18% 
and frequency from 25 to 100%. Cover 
of snow buckwheat on south aspects 
was more than twice as great as on 
west aspects suggesting a preference 
for arid sites. Prominence of snow 
buckwheat in cheatgrass dominated 
sites and on road cuts and fills indi- 
cates that the plant is a promising can- 
didate for revegetation of harsh range- 
land sites. 

The potential of snow buckwheat for 
revegetation was documented by 
Tiedemann and Driver (1983) and 
Zamora and Leier (1993). In the study 
of Tiedemann and Driver (1983), snow 
buckwheat established well from local- 
ly collected seed that had been broad- 
cast seeded into firelines in the late 
fall. By the fifth growing season, aver- 
age number of plants ranged from 
8,716 per acre at 1,378 ft elevation to 
11,656 plants per acre at 2,788 ft ele- 
vation. Height and ground cover were 
greatest at the 1378 ft elevation site. 
The pioneering nature of snow buck- 
wheat was evident from the fact that it 
established at the 1,378 ft elevation 
site in a year in which about half of the 
long-term average precipitation was 
received. There was also intense com- 
petition from annual mustard plants at 
this location. 

Tiedemann and Driver (1983) also 
established baseline nutrient require- 
ments for snow buckwheat. In a pot 
test (bioassay trial) using nitrogen (N), 
phosphorus (P), potassium (K), and 
sulfur (S), the plant responded only to 
nitrogen fertilization, even though the 
sites where it is found are notably low 
in both nitrogen and sulfur (Tiedemann 
1983). 

Snow buckwheat is browsed by wild 
ungulates on steep slopes adjacent to 
the Columbia River in north-central 
Washington. Burrell (1982) observed 
that snow buckwheat comprised a 
substantial proportion of mule deer 
diets in that area. Use by mule deer 
was especially heavy on south-facing 
slopes in late winter and early spring. 

Characteristics of Snow Buck- 
wheat. 

Snow buckwheat is a low growing, 
much-branched evergreen halfshrub 
that grows throughout the interior 
Pacific Northwest and eastern to west- Fig. 1. Snow buckwheat natural habitat near Wenatchee Wash. 
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central Idaho in habitats ranging from 
sagebrush desert to ponderosa pine 
forest (Hitchcock et al. 1964) (Figure 
2). Stature varies from prostrate and 
mat-forming to erect and up to about 
20 inches tall. The plant is tufted from 
a loose woody caudex. Stems are pu- 
bescent, 11 to 15 inches tall, and 

evergreen haffshrub. 

branched 2 to 3 times. Basal leaves 
are numerous with petioles 0.3 to 1.5 
inches in length. Overwintering, ever- 
green leaves are small and highly pu- 
bescent, formed at each shoot apex in 
late summer and fall (Delany 1986). 
Early in the spring, shoots begin to 
elongate and new leaves arise alter- 
nately. Fully formed summer leaves 
are 1 to 3 inches long, elliptic or ovate, 
obtuse, and white wooly pubescent on 
each side. By mid- to late spring, inflo- 
rescences arise and begin to elongate. 
The majority of a plant's shoots bear 
an inflorescence. Flowering occurs in 

late summer and fall. Flowers are 
white when in full bloom, turning pink, 
then brown as ripening occurs. They 
are small, perfect, pedicelled, and 
clustered 3 to 13 per involucre. 
lnflorescences originate from vegeta- 
tive shoots across the entire crown 
and are exerted 4 to 12 inches above 

basal leaves. According to 
Delany (1986), snow 
buckwheat appears to be 
insect pollinated during a 
very short flowering sea- 
son. She found a variety 
of insect orders on snow 
buckwheat flowers: 
Hemiptera, Lepidoptera, 
Diptera, and Hymen- 
optera. Flowers remain re- 

ceptive to pollination for 2 
to 3 weeks. Insect pollina- 
tion suggests that the 
plant is primarily outcross- 
ing. Fruit is an achene 
0.01 to 0.02 inches long, 
smooth, and angled with 
reticulate texture on the 
upper part. Achenes 
(seeds) shatter from f low- 
ers readily at maturity. 

In natural habitats, the 
plant produces 0.02 to 1.0 
ounce of seed per plant 
(Delany 1986). Numbers 
of seed per lb range from 
585,400 to 616,740 
(Tiedemann and Driver 
1983). Seed germination 
ranged from 42 to 72% in 
65 to 70 day trials 
(Delany 1986, Tiede- 

mann and Driver 1983, Kelley 1984). 
Seed germination occurred erratically 
during the 65 to 70 day incubation pe- 
riods. 

Delany (1986) studied phenology 
and variation of plant characteristics 
among 5 populations of snow buck- 
wheat in north-central Washington and 
the Columbia Basin. She observed 
significant variation among popula- 
tions for late spring phenology, fall 
flowering phenology, plant diameter, 
seed germination, foliar crude protein 
content, and leaf size. The only char- 
acteristic that did not vary among pop- 
ulations was seed size. There was 

also 1.5 to 2 times more variation 
among plants within a population than 
among populations for all characteris- 
tics studied. 

Delanys measurements of foliar 
crude protein in 5 native populations 
indicated spring levels as high as 18% 
with a decline to as low as 6.5% in fall. 
We charted average crude protein for 
3 native populations in north-central 
Washington across 1 growing season 
(Figure 3). At each of the 3 locations, 
a compsite sample of 10 plants was 
collected. Samples were separated 
into new leaves, new stems, old 
leaves, and old stems. Crude protein 
was generally highest in the new 
leaves and lowest in the old stems. In 

new leaves, highest crude protein lev- 
els (11.5%) occurred from March into 
early June. This was followed by a 
continuous decline to less than 5% by 
December. In new stems, crude pro- 
tein was greatest in early May (9.5%). 
Levels declined rapidly to about 3% by 
mid December. Crude protein contents 
of old leaves and old stems were rela- 
tively constant over the entire sample 
period. Mid-winter (Dec. 18) crude pro- 
tein levels (<5% for all plant parts) are 
at the lower end of the range reported 
by Welch (1989) for a variety of shrubs 
in late winter. 

Selection of 'Umatilla'. 
Selection was made after field trials 

of three geographically diverse acces- 
sions, U-4, U-6, and U-1O. Locations 
of collection were: U-4 south of Moses 
Lake, Wash.; U-6 from the Entiat 
Valley near the confluence of the 
Entiat and Columbia Rivers in central 
Washington; and U-b from Juniper 
Canyon in Umatilla County, Ore. 
Accessions were outplanted as con- 
tainer-grown stock at wildiand sites 
south of Moses Lake, Wash, near 
Entiat, Wash., near Moro, Ore., and at 
the Boise Shrub Garden near Boise, 
Id. Seed increase fields of the 3 ac- 
cessions were also established by the 
Pullman Plant Materials Center (PMC) 
at Central Ferry and Lind, Wash. 
Accession U-b was selected for re- 
lease on the basis of performance at 
these locations. Accession U-b 
demonstrated greater vigor and was 

Fig. 2. Snow buckwheat is a low growing, much-branched 
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more robust than the other 2 acces- 
sions with greater plant height and 
width and greater numbers of seed- 
heads. It was not surprising that the 
accession with the greatest crown 
spread produced the most seedheads. 
Delany (1986) observed a direct corre- 
lation between plant width and seed 
production. 

In November, 1990, USDA Agricul- 
tural Research Service assigned Plant 
Introduction (P1) number 537595 to 
'Umatilla' snow buckwheat. The culti- 
var was identified as Eriogonum 
niveum by the Washington State 
University Herbarium, Oregon State 
University, and the USDA Soil 
Conservation Service (now Natural 
Resources Conservation Service) 
National PMC. The name 'Umatilla' 
was cleared for release by the U.S. 
Department of Commerce Patent and 
Trademark Office in Oct., 1990. 
Umatilla' snow buckwheat (accession 
U-b) was released in 1991 for public 
use by the USDA SCS (now NRCS) 
and Forest Service, Washington State 
University, Washington Department of 
Wildlife, and Oregon State University 
as a selected cultivar for rangeland 
seeding, wildlife habitat improvement, 
and critical area plantings. 

Areas of Adaptation. 
Well-drained silt-loam to sandy soils 

of the interior Pacific Northwest and 
western Intermountain areas from 
basin big sagebrush to ponderosa 
pine habitats in precipitation ranges 
from 6 to 18 inches. Hitchcock et al. 
(1964) indicate that it occurs on heavy 
soils, but our observations suggest 
that snow buckwheat is best adapted 
to well-drained soils. Snow buckwheat 
was found to inhabit the widest range 
of soil conditions of 6 Eriogonum 
species adapted to harsh, arid sites 
studied by Zamora (1994). The plant is 
an excellent ornamental and provides 
blooms at a time when most other 
plants have finished flowering (Figure 
4). Irrigation causes the plants to be- 
come leggy and break apart at the 
woody caudex after 3 or more years of 
growth. It is best suited to ornamental 
settings that receive little or no supple- 
mental moisture. 

At the outplanting sites where snow 
buckwheat was studied prior to re- 
lease, it was observed to spread readi- 
ly by seed from established plants. 
This attribute helps assure natural re- 
generation and recruitment of snow 
buckwheat. 

Suitability for Wildlife Forage. 
Persistent, evergreen foliage is one 

of the most desirable attributes of the 
plant for widIife forage. At low eleva- 
tion sites on the mule deer winter 
range, it provides a substantial part of 
early spring diets of mule deer (Burrell 
1982). In mid-March, snow buckwheat 
comprised a greater proportion of 
mule deer diets than bitterbrush and 
arrowleaf baisamroot. Overwintering 
leaves (about 5% crude protein) and 
newly emergent leaves in March 
(about 11% crude protein) both con- 
tribute to the suitability of the plant for 
forage. Although 11% crude protein is 
only mid-range for a variety of forage 
plants, (Welch 1989), this is one of the 
first plants to emerge in the early 
spring. This may be the reason it 
makes up a large part of early spring 
mule deer diets. To assess the nutri- 
tive value of late fall foliage, we mea- 
sured in-vitro digestibility of leaves of 
10 accessions growing at Pullman 
Wash. Foliage was collected the last 
week in October. In-vitro digestibility 
ranged from 31 to 43% for these 10 
accessions. Digestibility of snow buck- 
wheat exceeds that for bitterbrush, 
(23.5%) in the winter (Welch 1989) but 
is not as high as that for big sagebrush 
(55.6%). 

Information for Potential Growers. 
Breeder and foundation seed and 

plants are maintained by the Pullman 
Plant Materials Center, Pullman, 
Wash. Seed should be sown in fall 
with a nitrogen starter fertilizer to pro- 
vide 50 lb/acre of elemental nitrogen 
(N). Fall seeding is recommended to 
take advantage of natural wet chilling 
(stratification) of the seed through the 
winter. Germination tests at the 
Pullman PMC showed that a short 
(15—20 day) period of stratification 
may shorten the germination period 
and improve total germination. The 
Pullman PMC tested seed production 
for 24, 36, and 48 inch row spacings. 
The 24 inch spacing produced 33 to 
200 % more seed on a per acre basis 
than the other two spacings (Kelley 
1988). 

Seed should be collected when the 
majority of petals have dried to a light 
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Fig. 3. Average seasonal crude protein trends in snow buckwheat in 3 native populations in 
north central Washington. 
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when few plants are flowering. 

brown color. This is usually the last 
week in October or first week in 
November in central and southern 
Wash. Hand harvesting has proved to 
be the best method for collecting snow 
buckwheat seed. Seed shatters very 
easily upon the slightest plant move- 
ment and may present problems for 
commercial harvesting (Kelley 1988). 
Threshing may be best achieved with 
a miniature hammermill operating at 
600 to 900 rpm. Vigorous threshing 
may damage the seed coat and result 
in reduced seed longevity (personal 
communication with Mr. Mark 
Stannard, Pullman, PMC). Cleaning of 
threshed seed can be perfomed with a 
small office clipper. 

'Umatilla' was one of three acces- 
sions tested by the NRCS at Central 
Ferry that produced over 100 lb/acre 
of seed (Kelley 1988). Umatilla has 
produced up to 275 lb/acre of cleaned 
seed at seed increase fields of the 
NRCS at Central Ferry, and Lind 
Wash. Providing pollinators at flower- 
ing may improve seed production. 
Attraction of snow buckwheat for polli- 
nators may provide opportunities for 
honey producers at a time when little 
else is flowering. 

Latest results from the Pullman PMC 
indicate that longevity of seed from 
'Umatilla' is below expectations. They 
are presently studying the best ways 
to harvest, clean, and store snow 
buckwheat seed. 
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Fig. 4. Snow buckwheat is an attractive plant in ornamental settings. It blooms late in the summer 
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H Growth Form Method for Describing 
Browse Condition 

Richard B. Keigley 

B rowse utilization estimates can 
be based on relationships be- 
tween twig diameter at the 

point it was browsed and initial twig 
weight (Basile and Hutchings 1966, 
Lyon 1970) on measurements of per- 
cent twigs browsed (Stickney 1966) or 
on the visual determination of form 
classes (Schmutz 1983). All of these 
methods express utilization along a 
scale ranging from 0 to 100% (0—90% 
in the case of Schmutz 1983). The 
ecologic implications of points on such 
a scale, however, vary among land 
managers. 

A survey of browse condition may 
also be based on tree or shrub archi- 
tecture. The concept is based on a 
discrete criterion: Does the level of 
grazing allow trees and shrubs to at- 
tain their normal stature? The concept 
arose from observations of Douglas fir, 
spruce, and willow growing on parts of 
the northern Yellowstone winter range 
within Yellowstone National Park. 
Trees less than about 10 years of age 
were often browsed or hedged to less 
than 1.3-ft tall. Nearby, trees (up to Ca. 
6.5-ft tall) had heavily-browsed stems 
that had been killed to within about 
1.3-feet above the ground (Fig. 1, left 
center). Trees with this second growth 
form ranged from about 10—20 years 
of age. Older trees were highlined, but 
had live foliage above 6.5-ft (Fig. 1, 
right center). 

The ages of these trees spanned a 
period in which Yellowstone's northern 
elk herd increased from less than 
4,000 to more than 23,000 
(Coughenour and Singer 1996). It 
seemed likely that the age-related 
growth forms were associated with an 
increase in grazing, and they formed 
the basis for the ideas described 
below. 

The Method 

This method recognizes 2 levels of 
browsing intensity: a) light-to-moder- 
ate, and b) intense. Under light-to- 
moderate browsing, young trees or 
shrubs may grow to the height typical 
of their kind. Browsing is defined as in- 
tense when it prevents young plants 

from attaining their normal stature. 
Four plant architectures are described 
that correspond with 4 different brows- 
ing regimes. The architectures are de- 
veloped over the period of time that 
the terminal leaders are within reach 
of browsing animals. 

Uninterrupted-growth-type architec- 
ture is produced under light-or-moder- 

Fig. 1. The upper stems of the Douglas firs at left center of the photograph have been killed by 
browsing, Surviving foliage is restricted to the base. The upper stems of somewhat older 
Douglas fir (right center) remain alive, however, the trees have been highlined. This age-re- 
lated pattern indicates an increase in browsing intensity in the area. 
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Arrest-hei 2ht 

b) Arrested-type c) Retrogressed-type 

Architectures exhibited by conifers 

<f.— - 
a) Uninterrupted-growth-type b) Arrested-type 

Arrest-hj 

c) Retrogressed-type d) Released-type 

Architectures exhibited by shrubs 

Fig. 2 Architecture types that correspond to 4 browsing regimes: a) light-to-moderate browsing, b) intense browsing, c) a change from light-to- 
moderate to intense browsing, and d) a change from intense to light-to-moderate browsing for conifers and broad-leaf growth forms 

ate browsing (Fig. 2a). Young uninter- 
rupted-growth-type individuals can at- 
tain typical tree or shrub height, how- 
ever their rate of growth and shape 
may vary due to herbivory. The classi- 
fication of a browse plant to uninter- 
rupted-growth-type architecture is de- 
termined by a single criterion: As the 
terminal leader passes through the 
browse zone, it originates each year 
from last year's growth. 

Arrested-type architecture is pro- 
duced under intense browsing (Fig. 
2b). Young plants often escape brows- 
ing until they grow tall enough to be 
noticed. For example, snowpack may 
provide temporary overwinter protec- 
tion. Once tall enough to be discov- 
ered, these plants would be hedged at 
an "arrest" height. On the northern 
range, the arrest-height of willow can 
be as low as 4 inches. Arrested-type 
shrubs are composed of shoots of a 
uniform height that is determined by 
browsing. The classification of a given 

individual to arrested-type architecture 
is determined by 2 criteria: 

1) Browsing caused the mortality of 
a terminal leader, and 

2) The terminal leader of slightly 
shorter individuals would not have 
been killed. These plants will develop 
arrested-type architecture when they 
grow tail enough to project above 
snowpack. 

Retrogressed-type architecture is 
produced when browsing changes 
from light-or-moderate to intense 
(Figs. 2c and 3). During the initial peri- 
od of light-or-moderate herbivory, a 

young individual would grow taller than 
arrest-height. Once browsing becomes 
intense however, the upper stem (or 
stems) would be killed by girding or 
pruning. The classification of a given 
individual to retrogressed-type archi- 
tecture is determined by 2 criteria: 

1) Browsing caused the death of a 
terminal leader that had grown taller 
than arrest-height, and 

2) Uninterrupted-growth-type individ- 
uals taller than the browse line (and 
resistant to girding) would be high- 
lined. 

Retrogressed-type shrubs consist of 
shoots of diverse height, some of 
which are terminated by clusters of 
twigs (Fig. 4). The twig clusters record 
the position of shoot apices at the time 
browsing intensity increased. 

Released-type architecture is pro- 
duced when browsing changes from 
intense to light-to-moderate (Figs. 2d 
and 5). The lower (surviving) stems of 
arrested- or retrogressed-type trees 
would develop into trunks. In the case 
of shrubs, the resumption of shoot 
growth would leave dead clusters of 
twigs at an intermediate position along 
the shoot. There are 2 identification 
criteria: 

1) The individual shows evidence of 
arrest or retrogession, and 

2) As the individual's terminal leader 
passes through the browse zone after 
the period of arrest or retrogession, it 

Dead 

S.- - — 
a) Uninterrupted-growth-type d) Released-type 
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originates each year from least year's 
growth. 

Interpretation and Application 

The validity of architecture-based in- 
terpretations of browsing intensity can 
be evaluated by determining, for a 
species, the extent to which: 1) all indi- 
viduals within an age class reflect sim- 
ilar architectures, and 2) the extent to 
which different age classes reflect a 
similar history. For example, where 
browsing intensity has increased, one 
would expect the oldest individuals to 
exhibit uninterrupted-growth type ar- 
chitecture, middle-aged individuals to 
be retrogessed, and the youngest mdi- 

viduals to be of arrested-type architec- 
ture. A precise history may be deter- 
mined through dendrochronologic 
techniques. 

On a given site, the arrest or retro- 

gression of the most highly preferred 
browse species marks the threshold 
detectable by this method. Higher 
browsing intensities could be differen- 
tiated by incorporating additional 
species that are less preferred by 
wildlife or livestock. For example, 
based on highly-preferred aspen and 
less-preferred Douglas fir, 3 browse- 
intensity categories logically occur: 1) 
both aspen and Douglas Br exhibit un- 

interrupted-growth-type architecture, 
2) aspen exhibits arrested-type, while 

Douglas fir exhibits uninterrupted- 
growth type, and 3) both species ex- 
hibit arrested-type architecture. These 

categories could be used to define 
mapping units that, in turn, could be 
used to spatially describe utilization 
levels. 

The percent twigs browsed and twig- 
weight: diameter methods (Basile and 
Hutchings 1966, Stickney 1966, Lyon 
1970) are more precise than the 
method described above. But in some 
cases, an architecture-based survey 
may have important advantages. 
Compared to other methods, architec- 
ture-based surveys should be less 
time consuming, and so may enable 
land managers to assess the condition 

Fig. 3. The terminal leader of this ret rogressed-type aspen grew to 
5-ft tall before the upper stem was killed by browsing. Live fo- 
liage was then restricted to a layer between ground level and 20 
inches above ground level. Adjacent to this plant, the stems of 
young aspen are browsed to an 8 inch stubble. 

Fig. 4. The original stem of this released-type aspen grew to 1.5- 
m tall before the upper segment died. The blunt truncations of 
twigs and partial girdling scars are evidence of herbivory and, 
possibly, antler rubbing by elk. A branch 24-inches above 
ground level survived to become a trunk 20-ft tall. 
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of larger areas than would be possible 
with other methods. The den- 
drochronologic analysis of architec- 
tures allows managers to compare 
present trends with conditions that ex- 
isted in the past. This provides a his- 
toric perspective that adds a new di- 
mension to browse surveys. 

The simplicity of the plant architec- 
ture approach may simplify communi- 
cation between diverse interest 
groups. Retrogressed-type architec- 
ture is compelling, easily-understood, 
evidence of an increase in herbivory. 
The architecture of young plants are 
indicative of future condition if use 
does not change. For example, under 

intense herbivory, there will be a shift 
to an arrested-type community as 
older, retrogressed- and uninterrupted- 
growth-type individuals die. Among 
people from diverse backgrounds, a 
common appreciation of browse condi- 
tion may facilitate the resolution of po- 
litically sensitive cases. 

Literature Cited 

Basile, J.V. and S.S. Hutchings. 1966. 
Twig diameter-length-weight relations of 
bitterbrush. J. Range Manage. 19:34—38. 

Coughenour, M.B. and F.J. Singer. 1996. 
Elk population processes in Yellowstone 
National Park under the policy of natural 
regulation. Ecol. Applications 6:573—593. 

Lyon, L.J. 1970. Length- and weight-diam- 
eter relations of serviceberry twigs. J. 
WildI. Manage. 34:456-460. 

Schmutz, E.M. 1983. Browsed-class 
method of estimating shrub utilization. J. 
Range Manage. 36:632—637. 

Stickney, P.F. 1996. Browse utilization 
based on percentage of twig numbers 
browsed. J. WildI. Manage. 30:204—206. 

Author is Ecologist, Greater Yellowstone 
Field Station, Biological Resources Division 
US Geological Survey. 632 coulee Drive, 
Bozeman, Mont. 59715. 

Fig. 5. Dense clusters of twigs terminate the shoots of this retrogressed-type Seiviceberry at heights ranging from 20—50 inches above 
ground level. The growth form suggests that, under light-to-moderate herbivory, shoots grew to a range of heights that corresponded with shoot age. When herbivory changed to intense, clusters of twigs formed at the tips of the shoots. Some serviceberiy shrubs near- 
by were uniformly browsed to a 20 inch stubble suggesting continuous intense herbivory. 
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Rangeland Weed Invasion 

Larry Larson, Mike Mclnnis, and Gary Kiemnec 

W eeds pose a major threat to North American 
rangelands. Their introduction and spread nega- 
tively impacts human activity, wildlife populations, 

endangered species, and watershed function. 
Weed invasion occurs when a weed is introduced into a 

plant community and increases its population status from 
rare to a more common occurrence (Crawley 1987). Our 
understanding of this process on rangelands is limited by 
incomplete knowledge of plant population dynamics, suc- 
cession and the competitive relationships that exist be- 
tween native and exotic plant species. Unfortunately, this 
lack of knowledge has fostered a misconception among 
many land managers and the general public that native 
plant communities are somehow resistent to weed invasion. 
The reality of weed invasion is that all plant communities 
are subject to invasion (Crawley 1987). 

Successful plant invasion requires two events: 1) the 
plant community being invaded must contain resources 
(space, water, nutrients, and light) that can be utilized by an 
invading plant population, and 2) an invading species must 
be available for the invasion opportunity. The purpose of 
this paper is to provide a discussion of weed management 
in light of this two-step process. 

Community Resources 

The susceptibility of a plant community to invasion is de- 
termined in part by the degree and pattern with which com- 
munity resources (light, water, nutrients, and space) are al- 
located among plants. Community resources, in any given 
year, are finite and will become available at specific times 
and in specific amounts. The allocation of these resources 
among competing plants is a function of species perfor- 
mance and results in periods of plant community adjust- 
ment and equilibrium (Radosevich and Holt 1984). 

Community resources are not static. Disturbances within 
a community modify long- and short-term patterns of re- 
source availability. Wet and dry climatic cycles, fire or local 
fluctuations in moisture and temperature patterns modify 
both long- and short-term resource availability. Biotic fac- 
tors including grazing, natural enemies such as insects and 
pathogens, and plant death also alter nutrient cycling and 
resource availability by modifying the community and the 
capacity of plants (population composition and perfor- 
mance) to utilize resources (Pickett and White 1985, Luken 
1990). 

To illustrate, consider the sagebrush-bluebunch wheat- 
grass habitat type (Daubenmire 1970) of the Pacific 
Northwest (Figure 1). This habitat type is characterized by 
a predominance of winter and spring moisture and 3 de- 

fined layers of vegetation. The tallest, a shrub layer, is 
dominated by a deep-rooted semi-evergreen shrub (sage- 
brush) that can utilize resources throughout the soil profile 
and from deep in the subsoil. Bluebunch wheatgrass, a 
caespitose perennial grass, dominates the second layer 
and extracts resources from the soil solum during spring 
and early summer. The third layer is formed of plants that 
generally grow within 4 in. of the soil surface. This layer is 

a) 

b) 

c) 

1 

Fig. 1. Idealized above- and below-ground structure of the sage- 
brush-bluebunch wheatgrass habitat type: a) structure of sage- 
brush (1), bluebunch wheatgrass (2), and Sandberg bluegrass 
(3), b) structure without bluebunch wheatgrass, and c) structure 
with over-mature bluebunch wheatgrass. 

2 

3 
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dominated by Sandberg bluegrass a shallow fibrous-rooted 
grass that completes its growth in late spring. The structure 
of this habitat type results in a community that utilizes re- 
sources from increasing soil depth as soil moisture is de- 
pleted and the growing season progresses. 

An example of community modification and its impact on 
invasion can be illustrated by remov- 
ing the bluebunch wheatgrass popu- 
lation (excessive disturbance) or 
simply allowing it to over-mature (in- 
adequate disturbance). Removal of 
the bunchgrass reduces the fibrous 
root component at mid-soil depths, 
thereby increasing early- and mid- 
summer resource availability. The 
remaining species will respond by increasing their share of 
community resources but will be unable to fully-occupy the 
bunchgrass niche. As a result, early- and mid-summer re- 
sources will be under-utilized and the potential for plant in- 
vasion will be increased. 

By comparison, an over-mature bunchgrass population 
would create a community structure that has occupants in 
each type of niche but would be under-represented in the 
seedling, juvenile, and mature bunchgrass age-classes. The 
reproductive and growth potential of this population would 
be reduced, as well as its ability to utilize available re- 
sources. At this point it is important to recognize that both 
disturbance patterns modified population characteristics and 
community composition, and that invasion potential can be 
increased with either too little or too much disturbance. 

Plant Introduction and Invasion 

Creation of safe sites (sites suitable for plant establish- 
ment) is essential for plant population growth and/or main- 
tenance (Harper 1977). Resource managers historically 
recognized the linkage between plant invasion and safe site 
creation through obvious sources of community disturbance 
such as fire. However, managers have tended to be less 
aware of the importance of the timing, size, intensity, and 
duration of all manner of disturbance to plant community 
stability. Disturbance (large or small) is a natural part of all 
communities and plays a vital role in the establishment of 
safe sites for indigenous recruits (i.e. seedlings) and long- 
term community composition (Pickett and White 1985, 
Harper 1977). 

In the Pacific Northwest, a number of exotic species such 
as cheatgrass and the knapweed complex have entered 
communities via safe sites that were historically occupied 
by indigenous plant populations. In most cases these 

species became established as scattered individuals, then 
increased their presence through the spread of seed and 
superior species performance. These performance advan- 
tages generally include greater seed production and/or sur- 
vival as well as advantages in the timing and rate of growth 
that result in improved resource access and conservation. 

Yellow starthistle, an invasive weed of bunchgrass com- 
munities in the Pacific Northwest, illustrates a number of 
these performance attributes. This plant is a winter annual 
that has 2 types of seed (plumed and non-plumed), a rapid 
growth rate, tap root, and varied leaf and growth form. 
These attributes enable yellow starthistle populations to 

saturate safe sites with seed, ex- 
clude indigenous recruits, and maxi- 
mize their portion of community re- 
sources (Sheley and Larson 1994, 
Sheley and Larson 1995). Given the 

compatability and performance of 
yellow starthistle to these bunch- 
grass communities, there appears lit- 
tle doubt that successful starthistle 

introduction can occur regardless of community condition. If 
the existing community structure and function match the 
pattern of resource availability, then new starthistle intro- 
ductions will be maintained as scattered individuals. 
However, if the successional balance between seed pro- 
duction, resource availability and the occurrence of distur- 
bance (biotic and abiotic) is tilted in favor of starthistle then 
the transition from scattered individuals to active invasion 
will be rapid. 

Weed Management Strategy 

Successful weed management requires a strategy that 
(1) controls invading weed species and (2) minimizes po- 
tential for weed invasion. Most weed management pro- 
grams on rangelands focus upon weed control through bio- 
logical, chemical, and mechanical treatment. These pro- 
grams are reactive in the sense that they are directed to- 
ward plant introductions and invasions that are already in 

progress. To be successful we must also develop manage- 
ment strategies that address causes of initial introduction 
and subsequent invasion. In other words, develop strate- 
gies that are proactive and direct community resource 
availability, reduce opportunities for colonization, enhance 
performance of desirable species, and minimize distur- 
bances that create safe sites for weeds (Luken 1990, 
Pickett and White 1985). 

Proactive management of weed seed dispersal is one of 
the most effective and least expensive measures to reduce 
weed invasion. Seeds can be transported by various 
means, and human activities can facilitate transport. 
Managers should be aware that seeds are moved by wind, 
water, and vehicles. Viable weed seeds are distributed in 
animal feeds such as hay and grain, and attach themselves 
to animals and clothing. Seeds of some weeds, such as 
whitetop, and leafy spurge may be ingested by ruminants, 
carried to new sites and germinate from dung (Lowry 1996, 
Lacey et al. 1992, Wallander et al. 1995). 

Resource managers can further minimize the risk of weed 
invasion through management of community structure and 
function. Management strategies that influence niche occu- 

Pioact ive management of weed 
seed dispersal is one of the most 

effective and least expensive mnea— 

sures to reduce weed invasion 
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pation, population age-class distribution, and safe site cre- 
ation influence the risk of invasion by affecting resource 
availability and capture. Rangeland communities need to 
be monitored for unacceptable levels of resource availabili- 
ty, patterns of disturbance, and safe site occupation. Then 
management strategies can be developed that enhance 
patterns of growth above- and below-ground (time and 
space), facilitate resource capture by desirable species, 
and anticipate invasion opportunities. 

Community composition is determined by safe site occu- 
pation. When safe sites are fully occupied by recruits from 
the indigenous population, existing community structure, 
patterns of resource capture, and species performance are 
maintained. Events that limit or reduce the ability of the in- 
digenous plant population to occupy safe sites and se- 
quester resources will increase the potential for weed intro- 
duction and invasion. These opportunities are often associ- 
ated with changes in indigenous population vigor and peri- 
ods of mortality and recruitment. Managers need to antici- 
pate areas at risk and control (chemical, biological, and me- 
chanical treatment) initial stages of invasion. Treated sites 
should be flagged, revisited through time, and if safe sites 
are not being occupied with indigenous seedlings they 
should be seeded to prevent further introductions of weeds. 

In summary, successful weed management requires 
proactive and reactive components. Weed management 
should not end with selection of a herbicide, mechanical or 
biological treatment. Our attention should also be directed 
toward management of safe sites, seed sources, species 
performance, and resource availability. 
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Grazing the Hill 
Vivan M. Jennings 

Grasslands at the National Zoo 
So here are the questions. How would you describe 

grasslands? And, where are they located in the United 
States? In a survey conducted at the National Zoological 
Park in Washington, D.C. to determine the extent of visitor 
knowledge of grasslands, 33% of visitors said that they 
would use the words "tall grass" or "wild grass" to describe 
a grassland to someone who had never seen one. Of those 
surveyed, 45% described grasslands as "wide open 
spaces" and used the word "prairie", "savanna" and "plains" 
to complete their descriptions. 

In general, according to Kathy Lehnhardt, Zoo audience 
evaluator, visitors are aware of the North American prairie 
and the Great Plains environment. However, a large majori- 
ty of children between the ages of six and fifteen have diffi- 
culty locating the region on a map of the United States. 
Only 28% could correctly point out the Great Plains. 

The top response to the word "prairie" was "prairie dogs". 
The Zoo has long known that prairie dogs are popular with 
visitors. 

The above survey is being used in the design of the first 
phase of the Zoo's Grassland exhibit, according to Melissa 
Gaulding with the National Zoo's Department of Exhibit 
Interpretation. Gaulding points out that the first phase of the 
Zoo's Grasslands exhibit is currently under construction, 
and will open to the general public in the late summer of 
1998. The exhibit will feature prairie dogs in a 100 foot en- 
closure in front of a bison paddock. Gaulding points out that 
an important task of Zoo exhibit developers is to help young 
people understand where the Great Plains are located and 
the ecology of the region. 

This exhibit will be another reason to visit the National 
Zoo when you visit Washington, D.C. after the Grasslands 
exhibit is completed. 

Fee Busby Moves to Washington 
Fee Busby has been appointed on an interagency per- 

sonnel agreement from Winrock International as Deputy 
Chief for Science and Technology for the Natural 
Resources Conservation Service in the U.S. Department of 
Agriculture. In this job, he will be responsible for conserva- 
tion technology development and dissemination for pro- 
grams in ecological sciences, resource economics and so- 
cial sciences, and conservation engineering. He is also re- 
sponsible for NRCS technical institutes and centers includ- 
ing the Grazing Land Technology Institute. 

Fee says that the job presents some interesting chal- 
lenges and opportunities in all of the disciplines in the sci- 
ence and technology area, including several in the grazing 
lands program. He indicates that several of the USDA's and 

NRC's priorities are directed toward enhancing me knowl- 
edge base about and improving the management of the na- 
tion's grazing lands. Among these are developing inventory 
strategies to assess the health of the nation's rangelands, 
control the spread of and treat existing infestations of nox- 
ious weeds, implementation efforts to improve the condition 
of riparian ecosystems. These are joint efforts of NRCS, 
Forest Service, the Bureau of Land Management, and sev- 
eral other agencies and organizations, including the Society 
for Range Mangement. 

Another high priority of NRCS, according to Busby, is lo- 
cally led planning. This is an effort to get local people to 
focus on resource problems and opportunities they consid- 
er to be important. He considers this to be another phrase 
to describe coordinated resource management, a concept 
that SAM has promoted for several years. Busby hopes 
SAM members will get involved in locally led planning 
throughout the country. Busby says that the agency will 
also emphasize farm and ranch conservation planning and 
technical assistance. This is the work that is often required 
to accomplish the objectives established by local planning 
groups. He points out that this is the kind of assistance that 
the Grazing Lands Conservation Initiative has asked the 
agency to provide the owners and managers of private 
grazing lands. SRM is an active participant in the Initiative. 

Fee's address is USDA/NRCS; South Ag Building, Room 
5004, 12th and Independence, Washington, DC 20250. His 
phone number is 202-720-4630. The fax is 202-720-7710. 
His e-mail is busby@nrcs.usda.gov. 

SRM in Washington 
SAM President John Buckhouse established contacts 

and discussed key issues with national leaders and officials 
while visiting Washington, DC in late March. While in the 
Nation's capital, President Buckhouse met with officials and 
agency heads in USDA and USD1. Buckhouse emphasized 
SAM's desire to collaborate with the Bureau of Land 
Management (BLM), Forest Service (FS) and Natural 
Resources Conservation Service (NRCS) on the March 14 
memorandum of understanding between the agencies ad- 
dressing rangeland health. He also met with Bob Robinson, 
Administrator for the Cooperative State Research, 
Education, and Extension Service (CSREES) and later with 
A.J. Dye with CSREES. Later, President Buckhouse met 
with Fee Busby in his new role with NRCS and then with 
Paul Johnson, Chief, NRCS, and Dennis Thompson, 
Rangeland Specialist with NRCS. Johnson unveiled a new 
document, "Geography of Hopd' that he will use to cast a 
new vision for NRCS. In the evening, President Buckhouse 
attended a Public Lands Council Congressional Reception 
held in the Capitol for Western Congressmen. 
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Pulling Together - A National Strategy for 
Invasive Plant Management 

The National Pulling Together Initiative is now underway. 
on April 15, the concept was introduced at a Congressional 
Sportsman Caucus breakfast sponsored by the Invasive 
Weed Awareness Coalition (IWAC) and attended by 60 
people interested in the Initiative. Those attending were told 
that; "Invasive plants and wildlife don't mix". 

On April 29, IWAC again sponsored a breakfast for mem- 
bers of Congress and staffers to initiate an action plan for 
the National Strategy and announce grant proposal win- 
ners. There were 75 in attendance. Attendees were in- 
formed that on rangelands and wildlands, invasive plants 
crowd out more desirable and nutritious forage plants, 
cause erosion problems and may poison some wildlife and 
livestock species. A new document, "Pulling Together: 
National Strategy for Invasive Plant Management' was in- 
troduced to members of Congress and staffers, presenting 
a nationwide strategy of prevention, control and restoration. 
Attendees were informed that the National Strategy will 
focus on identifying potentially invasive plant problems and 
will outline measures to control or eradicate those pests 
that are already a problem. Currently 110 organizations and 
agencies endorse the strategy. Participants were told that 
Federal, state and local agencies and affiliated organiza- 
tions have an intense interest in supporting a nationwide 
Strategy. SRM was one of the first groups to recognize the 
importance of a national plan by endorsing the Strategy. 

Congratulations to all of our winners. 

In conjunction with the National Strategy, a fifteen mem- 
ber panel representing coalition partners, ranked 101 pro- 
posals and came to consensus on funding 24 of them. 
Results were announced April 29 in conjunction with a 

Congressional Breakfast in the Rayburn House Office 
Building attended by members of Congress and staffers. 
About $482,700 was matched with $773,614 of challenge 
funds to fund the winning proposals. There were several 
excellent proposals not funded due to lack of funds. The 24 
funded projects will be located in California, Colorado, 
Delaware, Florida, Hawaii, Idaho, Iowa, Massachusetts, 
Montana, Nebraska, New Mexico, Oregon, Utah, 
Washington, Wyoming. 

A 15 member Pulling Together Steering Committee has 
been formed to provide guidance to the National Fish and 
Wildlife Foundation (NFWF) in its role of coordinating the 
24 projects and providing guidance for next years' granting 
process. 

IWAC is a group of public and private sector interests 
working together to initiate activities that focuses on inform- 
ing others of significant issues associated with the National 
Strategy. On June 6, IWAC will again sponsor a 
Congressional tour to inform those attending of the need for 
the Pulling Together Initiative. 

Graduate Student Paper Contest Winners! 

Following are the winners of the Graduate Student Paper Contest at the 1997 Annual 
Meeting in Rapid CIty, South Dakota which was held in February. 

Ph.D. 
1St Place: Carolyn K. Yoder, University of Nevada-Reno 
2nd Place: Fernando Rivas-Pantoja, University of Nebraska-Lincoln 

MS. 
1st Place: Lance Vermeire, Oklahoma State University 
2nd Place: J. Scott Crockett, Oklahoma State University 
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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 
Delivery method and supplement consumption by grazing 
ruminants: A review. J.G.P. Bowman and B.F. Sowell. 1997. 
J. Anim. Sci. 75:543—550. (Dept. Anim. and Range Sci., 
Montana State Univ., Bozeman, MT 59717). Reviews the fac- 
tors affecting variation in individual animal consumption of sup- 
plement by grazing cattle and sheep. 

Effects of frequency of supplementation of adult cows In 
western Texas. J.E. Huston et al. 1997. Proc. Western 
Section Amer. Soc. Anim. Sci. 48:236—238. (Texas Agr. Exp. 
Sta., 7887 US Highway 87 North, San Angelo, TX 
76901—9714). Feeding a protein supplement only once per 
week was an effective strategy for mature cows grazing range- 
land in winter. 

Effects of nutrient supplementation in cows fed snake- 
weed. L.F. Gulino Klein et al. 1997. Proc. Western Section 
Amer. Soc. Anim. Sci. 48:261—266. (Dept. Animal and Range 
Sci., New Mexico State Univ., Las Cruces, NM 88003). 
Provides preliminary evidence that protein supplementation 
can increase cattle tolerance to snakeweed poisoning. 

Elk and domestic sheep interactions In a north-central 
Utah aspen ecosystem. J.L. Beck, J.T. Flinders, D.R. Nelson, 
C.L. Clyde, H.D. Smith, and P.J. Hardin. 1996. USDA For. Ser. 
lntermtn. Res. Sta. Res. Paper 491. (Publications Room, 
Intermountain Research Station, 324 25th St., Ogden, UT 
84501). Describes habitat selection, forage preferences, di- 
etary overlap and other relationships between elk and sheep in 
the mountains of north-central Utah. 

Feeding area selection: The leader-follower phenomenon. 
P.T. Greenwood and L.R. Rittenhouse. 1997. Proc. Western 
Section Amer. Soc. Anim. Sci. 48:267—269. (Dept. Rangeland 
Ecosystem Sci., Cob. State Univ., Fort Collins, CO 80523). 
Individual cows can lead others to preferred feeding sites in a 
pasture. 

Influence of energy supplementation on grazing rumi- 
nants: Requirements and responses. J.S. Caton and D.V. 
Dhuyvetter. 1997. J. Anim. Sci. 75:533—542. (Dept. Animal and 
Range Sci., North Dakota State Univ., Fargo, ND 58105). 
Reviews current knowledge of energy requirements of grazing 
livestock and the effects of energy supplementation. 

The effects of cattle grazing on optimal foraging in mule 
deer (Odocoileus hemionus). J.G. Kie. 1996. For. Ecol. and 
Manage. 88:131—138. (USDA For. Ser., Pacific Northwest 
Research Station, 1401 Gekeler Lane, La Grande, OR 97850). 
When herbaceous forage was in limited supply, increased cat- 

tie stocking rates caused female mule deer to spend less time 
feeding. But increased cattle stocking rates had rio effect on 
time spent foraging by deer when herbaceous plants were 
growing rapidly. 

Grazing Management 
A decision support approach to sustainable grazing man- 
agement for spatially heterogeneous rangeland paddocks. 
J.A. Bellamy, 0. Lowes, A.J. Ash, J.G. Mcivor, and N.D. 
MacLeod. 1996. Australian Rangeland J. 18:370—391. 
(CSIRO, 306 Carmody Road, St. Lucia, OLD 4067, Australia). 
This paper describes a decision support system for evaluating 
the sustairiability of range livestock grazing in terms of the risk 
of changes to the vegetation and soil resource, and the prof- 
itability of production. 

Forage intake by and site and extent of digestion in beef 
cattle grazing midgrass prairie or plains bluestem pasture 
throughout the summer. S.A. Gunter, F.T. McCollum, and 
R.L. Gillen. 1997. J. Anim. Sci. 75:490—501. (SW Res. & Ext. 
Ctr., 362 Highway 174 North, Hope, AR 71801). Forage intake 
and digestion by beef cattle would be enhanced if plains 
bluestem pastures were grazed June through August, and 
midgrass prairie rangeland was grazed in May and October. 

Grazing livestock as a management tool in the 
Intermountain West. J.A. Young and J.L. McLain. 1997. Proc. 
Western Section Amer. Soc. Anim. Sci. 48:3—6. (USDA-ARS, 
920 Valley Road, Reno, NV 89512). Discusses the role of live- 
stock grazing in the current and future management of 
Intermountain rangelands. 

Grazing management: Technology for sustaining range- 
land ecosystems? R.K. Heitschmidt and J.W. Walker. 1996. 
Australian Rangeland J. 18:194—215. (USDA-ARS, Route 1, 
Box 2021, Miles City, MT 59301). Concludes that current graz- 
ing management technology necessarily requires moderate 
stocking rates to insure the ecological, economic, and social 
sustainability of livestock grazing on rangeland. 
Lamb grazing strategies for the irrigated Sonoran Desert. 
J.N. Guerrero and V.L. Marble. 1997. Proc. Western Section 
Amer. Soc. Anim. Sci. 48:243—245. (Univ. Calif., Hoitville, CA 
92250). Recommends a 21-day set stocking system when 
grazing lambs on established fields of irrigated alfalfa. 

Response of a depleted sagebrush steppe riparian system 
to grazing control and woody plantings. W.P. Clary, N.L. 
Shaw, J.G. Dudley, V.A. Saab, J.W. Kinney, and L.C. 
Smithman. 1996. USDA For. Ser. lntermtn. Res. Sta. Res. 
Paper INT-RP-492. (Publications Distribution, Intermountain 
Research Station, 324 25th St., Ogden, UT 84401). Exclusion 
of cattle grazing or light to moderate spring grazing benefitted 
willow and cottonwood plantings better than light to moderate 
fall grazing or heavy season-long grazing. 
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Hydrology 
Efficiency of grass buffer strips and vegetation height on 
sediment filtration In laboratory rainfall simulations. R.A. 
Pearce, M.J. Trilca, W.C. Leininger, J.L. Smith, and G.W. 
Frasier. 1997. J. Environ. Qual. 26:139—144. (Envirocounsel 
Consulting, 311 Vista Road, Bishop, CA 93514). Results sug- 
gest that "vegetation height alone is not a suitable guideline for 
estimating sediment filtration and that length of vegetation 
buffer was more important than vegetation height in filtering 
sediment." 

Improvements 
A theoretical framework for developing successional 
weed management strategies on rangeland. R.L. Sheley, 
T.J. Svejcar, and B.D. Maxwell. 1996. Weed Tech. 
10:766—773. (Dept. Plant, Soil & Environ. Sci., Montana State 
Univ., Bozeman, MT 59717). Presents a conceptual model for 
managing rangeland weeds based upon principles of plant 
succession. 

Evaluation of the effects of spine removal by burning on 
the nutritIve quality of cholla cactus for an emergency 
feed. J.E. Sawyer, L.A. Knox, G.B. Donart, and M.K. Petersen. 
1997. Proc. Western Section Amer. Soc. Anim. Sci. 
48:252—254. (Dept. Animal and Range Sci., New Mexico State 
Univ., Las Cruces, NM 88003). Removing the spines from 
cholla by burning enhanced its palatability and nutritive value, 
making it an acceptable alternative feedstuff during drought. 

Noxious brush and weed control research highlights— 
1996. C.M. Britton and D.B. Wester, eds. 1996, Vol. 27. (Dept. 
Range, Wildlife, and Fisheries Management, Texas Tech 
Univ., Lubbock, TX 79409). Progress report describing 49 re- 
search projects in the Department of Range, Wildlife, and 
Fisheries Management at Texas Tech University. 

Measurement/Sampling 
The PacIfic Northwest Region—Vegetation and inventory 
monitorIng system. T.A. Max et al. 1996. USDA For. Ser. 
Pacific Northwest Res. Sta. Res. Paper 493. (Publications 
Dept., Pacific Northwest Research Station, P.O. Box 3890, 
Portland, OR 97208). This paper describes the sampling strat- 
egy used to do broad-scale inventory and monitoring of 
National Forest System lands in the Pacific Northwest. 

Plant-Animal Interactions 
Feeding behaviour of red deer (Cervus elaphus) on Sitka 
spruce (Picea sitchensis): The role of carbon-nutrient bal- 
ance. G.R. lason, A.J. Duncan, S.E. Hartley, and B.W. 
Staines. 1996. For. Ecol. and Manage. 88:121—129. (Macaulay 
Land Use Research Institute, Craigiebuckler, Aberdeen AB9 
2QJ, Scotland). Greater concentrations of monoterpenes in 
spruce needles did not deter red deer (i.e., elk) from initially 
biting the needles, but did reduce the total amount eaten. 

Grazing of lowland heath in England: Management meth- 
ods and their effects on heathland vegetation. J.M. Bullock 
and R.J. Pakeman. 1997. Biol. Conserv. 79:1—13. (Furzebrook 
Research Station, Wareham BH2O 5AS, Dorset, England). 
"The introduction of grazing or higher stocking rates generally 
increased plant species richness, and the cover of grasses, 
forbs, bryophytes and lichens and bare ground while reducing 
litter depth and the cover of dwarf shrubs and scrub species." 

Reclamation 
Effects of humidity on storing big sagebrush seed. B.L. 
Welch. 1996. USDA For. Ser. lntermtn. Res. Sta. Res. Paper 
493. (Publications Room, Intermountain Research Station, 324 
25th St., Ogden, UT 84501). Big sagebrush seed should not 
be stored where humidity exceeds 32 to 40%, and forced-air 
seed driers should not heat big sagebrush seed over 60 de- 
grees C. 

Surface soil water loss after summer rainfall In a semi- 
desert grassland. B.A. Roundy, L.B. Abbott, and M. 
Livingston. 1997. Arid Soil Res. and Rehab. 11:49—62. (Dept. 
Botany and Range Sci., Brigham Young Univ., Provo, UT 
84602). Depending on the severity of soil drying conditions, 
warm season grass seedlings in southeastern Arizona will not 
establish when rainfall is followed by 2 to 8 days without rain. 

Socioeconomics 
Comparative profitability of cattle and wildlife ranches in 
semi-arid Zimbabwe. U.P. Krueter and J.P. Workman. 1997. 
J. Arid Environ. 35:171—187. (Dept. Rangeiand Ecol. and 
Management, Texas A&M Univ., College Station, TX 77843). 
Wildlife ranching in semi-arid savannas was not more profitable 
than cattle ranching, but ranch profits would be maximized by 
combining a cattle enterprise with a wildlife enterprise. 

Soils 
Changes In ponderosa pine site productivity following re- 
moval of understory vegetation. M.D. Busse, P.H. Cochran, 
and J.W. Barren. 1996. Soil Sci. Amer. J. 60:1614—1621. 
(USDA For. Ser., 2400 Washington Ave., Redding, CA 96001). 
Results suggest that understory vegetation plays an important 
role in maintaining soil quality of ponderosa pine sites in cen- 
tral Oregon. 

The pattern of soil variables related to Artemisia tridentata 
in a burned shrub-steppe. J.J. Halvorson, H. Bolton, and J.L. 
Smith. 1997. Soil Sci. Soc. Amer. J. 61 :287—294. (Battelle 
Institute, Pacific Northwest Labs, P.O. Box 999, Richland, WA 
99352). Removing big sagebrush plants by burning lowered soil 
quality in all variables except for organic carbon and soil pH. 

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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Life Members 
(bold face indicates sustaining) 

Robert C. Accola Margie M. Campbell Mahlon Everhart, Jr. Eugene J. Handl 
Kenneth G. Adams Bartley P. Cardon Marion E. Everhart Edward B. Handley 
Raymondo Aguirre Roy M. Carison, Jr. Sherman Ewing Richard M. Hansen 
Eduardo Airzpuru-Garcia Jose F. Casco Dahir Abby Farah Julie A. Hansmire 
Jack D. Albright Martha Chaney Richard W. Farrar Bruce D. Hanson 
Ricardo V. Aldape W. James Clawson Nancy R. Feakes Jackie L. Hanson 
Bob Alexander C. Rex Cleary Karen Fechko Earl E. Hardie 
Christopher Allison Charles Clement Fredrick W. Finke Glenn W. Harris 
Darwin (Lora) Anderson Alvin Buck Clements David A. Fischbach Robert W. Harris 
Dean M. Anderson Chet C. Clinesmith Bruce Fischer Richard H. Hart 
E. William Anderson Roy M. Clinesmith H. A. Fitzsimons, Jr. William J. Harvey 
Jonathon Anderson James S. Cochrane Carlton S. Fonte Hatfield's High Desert Rn 
Paul C. Anderson Elizabeth H. Colbert George E. Fore Craig M. Haynes 
Val Jo Anderson Thomas A. Colbert John S. Forsman Harold F. Heady 
Art J. Armbrust, Jr. C. Wayne Cook Richard T. Forsman Darwin C. Hedges 
A. Lee Arthur Richard L. Coose William A. Fortune Dennis Heffner 
Neal E. Artz Roy Copithorne Bruce T. Foster Rodney K. Heitschmidt 
Abdulaziz M. Assaeed Max A. Coming Philip H. Fox Humberto Hernandez 
Josiah T. Austin James A. Cornwell Joeseph G. Fraser 0. N. Hicks 
Calvin Baker Debra Sue Couche Gary W. Frasier Joseph G. Hiller 
Nancy C. Ballard Donald A. Cox Jo Frasier C. E. Hitch 
Robert F Barnes Patrick I. Coyne Ed L. Fredrickson Lynnel A. Hoffman 
Eduardo J. Barragan Nick J. Cozakos Jim C. Free Charles A. Holcomb 
Reginald H. Barrett Kent A. Crofts Daniel G. Freed Lee J. Holden 
Mack A. Barrington Arletta Cross John D. Freeman Royal G. Holl 
Keith M. Bartholomay John L. Cross Howard R. Freemyer John R. Hook 
John Baumberger William E. Cross Leroy Friebel, Jr. August L. Hormay 
Rodney D. Baumberger L. Dean Culwell Dennis K. Froeming A. C. Hull, Jr. 
Jerry A. Bean Jack A. Cutshall Kenneth 0. Fulgham Robert R. Humphrey 
David J. Beard Sterle E. Dale Trinida B. Garcia John R. Hunter 
Thomas E. Bedell Lawrence A. Daley Amon J. Gamer Richard M. Hurd 
Alan A. Beetle Robert A. Darrow Allen N. Garr William D. Hurst 
Robert E. Bement Gary G. Davis F. Robert Gartner Donald L. Huss 
R. Gordon Bentley, Jr. Maurice R. Davis Melvin R. George W. 0. Hussa 
William A. Berg Howard R. De Lano Will R. Getz Margaret F. Hyatt 
Lloyd L. Bernhard Joe Deschamp Albrecht Glatzle Milton Hyatt 
Lester J. Berry Wright Dickinson Steven W. Glenn S. Wesley Hyatt 
Rhonda L. Beyke Claude C. Dillon Carl J. Goebel Peter V. Jackson, Ill 
C. Robert Binger Everett R. Doman Martin H. Gonzalez Charles M. Jarecki 
Charles Birkemeyer Gary B. Donart Riche Gonzalez J. Rukin Jelks, Jr. 
Kenneth R. Blan Jim W. Doughty David W. Goodall Dennis R. Jenkins 
D. Morris Blaylock Donald S. Douglas Charles A. Graham Thomas N. Johnsen, Jr. 
Vosila L. Bohrer John T. Drake Irene E. Graves James R. Johnson 
Eric G. Bolen Richard E. Dresser Lisle R. Green Mark K. Johnson 
D. Terrence Booth Robert S. Dnnkwater Win Green Richard C. Johnson 
Michael Borman W. James Duffield Geoffrey E. Greene Thane J. Johnson 
George E. Bradley R. A. Dyer, Jr. Thomas A. Grette William K. Johnson 
Lorenz F. Bredemeier E.J. Marge Dyksterhuis E. Lee Griner Leonard W. Jolley 
Vernon C. Brink Thomas K. Eaman David P. Groeneveld Robert C. Joslin 
H. Leo Brown Douglas J. Eddy John J. Gunderson Bob L. Karr 
Patrick J. Broyles Gerhard A. Ehlert Margaret S. Gunderson Marvin R. Kaschke 
H. Harold Bryant Virginia M. Emly Robert H. Haas Steven H. Kautzsch 
Steve Bunting Robert E. Epp Marshall R. Haferkamp Nolan F. Keil 
A. Lynn Burton John Estill L. I. Hagener James W. Kellogg 
Evert K. Byington Lani Estill Richard D. Hall Chester H. Kelly 
Dwight R. Cable Angela G. Evenden Robert Hamner Norman R. Kempf 
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Wayne Kessler John L. Merrill, Jr. Dan 0. Ratliff Ann F. Tanaka 
Ken Killingsworth Virginia Merrill C. Hardy Redd John A. Tanaka 
Robert R. Kindschy Donald W. Messer Janis J. Reimers Charles E. Taylor 
Richard J. King Keith H. Mickelson William A. Reimers Nora Taylor 
Austin E. Klahn Wayne H. Miles Steven 1. Revie Paul G. Taylor 
Leslie J. Kiebesadel Jack R. Miller Kara Ricketts Wayne F. Taylor 
Roger G. Knapp Janice Miller Mafl J. Ricketts Clair E. Terrill 
Matt Kniesel, Jr. R. Keith Miller Ronald E. Ries David P. Tidwell 
Robert W. Knight Steven B. Miller Laurence E. Riordan Stan Tixier 
Ruthann Knudson Willie Milliron Walter M. Risse Lynn D. Todd 
Paul A. Krause Billie Mitchell Larry A. Rittenhouse T. W. Townley-Smith 
Dirk A. Kreulen John E. Mitchell Leona M. Rittenhouse George T. Turner 
Ron E. Lambeth M. Pat Morrison Joseph H. Robertson Robert B. Turner 
Robert A. Langford John R. Morse Winthrop P. Rockefeller Albert L. van Ryswyk 
Colleen G. Larkoski Allen D. Morton Ernest D. Romero Dee Moore Vanderburg 
Robert D. Larsen Mark E. Moseley James T. Romo Robert E. Wagner 
Gary E. Larson John W. Mumma Robert L. Ross A. H. Walker 
Tom Lasater Lyle D. Nattrass Elno D. Roundy David G. Walker 
William A. Laycock Don J. Neff John M. Row Mrs. A.H. Fred Walker 
Henri N. Le Houerou Stephen A. Nelle Charles B. Rumburg Ronald M. Walters 
Charles L. Leinweber Donald W. Nelson, Jr. Philip R. Rumpel Carl L. Wambolt 
Horace L. Leithead Joe B. Norris Brad Russell Clinton H. Wasser 
Ernest Leland Kay V. Norris Faith E. Ryan Fred L. Way 
Robert J. Leonard Edward L. Nygard Warren K. Sandau J. Wayne Weaver 
Lawrence P. Lilley Paul E. Nyren Kenneth D. Sanders Shawn W. Weishaar 
W. Eric Limbach Thomas M. O'Connor H. Reed Sanderson Noel H. Weilbom 
James A. Linebaugh Joseph F. ORourke Gary D. Satter Dick Whetsell 
Nelda D. Linger Paul D. Ohlenbusch Ted Scherer, Jr. Steve Whisenant 
Lawrence A. Long, Jr. Hamdy S. Oushy Al F. Schlundt Gerald D. Widhalm 
Richard V. Loper Kyle Owen Harold B. Schmidt Kay W. Wilkes 
H. H. Lundin C. E. Owensby Mrs. Joe M. Schmidt Calvin E. Williams 
Walter J. Lusigi Karl G. Parker Martin A. Schott Clayton S. Williams 
Robert F. Lute, II Bob D. Patton Charles M. Schumacher Robert E. Williams 
James R. Luton Gene F. Payne Milton Sechrist W. A. Williams 
John H. Lyman Jerry L. Payne Donald J. Seibert Robert M. Williamson 
Gordon A. Lymbery Dorothy Pearson Douglas V. Sellars Terry Wilson 
John B. MacLeod Henry A. Pearson Harold E. Shamley Leaford C. Windle 
Norman H. MacLeod Joseph F. Pechanec Daniel L. Sharp H. Peter Wingle 
Eugene I. Majerowicz Rudy J. Pederson David E. Sharp Gale L. Wolters 
I. D. Maldonado Mike L. PeDant Gail E. Sharp Jerome H. Wysocki 
James I. Mallory W. C. Pendray Weldon 0. Shepherd Jim D. Yoakum 
Raymond D. Mapston Gregory K. Perrier Thomas N. Shiflet 
Niels LeRoy Martin Ronald R. Perrin John A. Shrader 
S. Clark Martin Willard P. Phillips M. Silia 
Chris Maser Ellen J. Picard Chester L. Skilbred 
Lamar R. Mason Beatrice C. Pickens Jon M. Skovlin 
Bowman M. Mauldin T. Boone Pickens, Jr. Michael A. Smith 
Harold E. Mayland William 0. Pitman Sydney E. Smith 
Henry F. Mayland Rod Player Terry J. Smith 
Richard D. McClure Jennifer J. Pluhar Floyd L. Snell 
V. P. McConnell Ivan R. Porter Carol A. Sparks 
Kirk C. McDaniel Jeff Powell Thomas L. Sparks 
Neil K. McDougald J. Boyd Price Steven M. Spencer 
Dan McKinnon Jeffrey L. Printz Bill Stark 
Eleanor McLaughlin L. Glen Quigley Stan Starling 
Floyd A. McMullen, Jr. Charles M. Quimby Warren J. Stevens 
Patrick C. McNulty Clayton L. Quinnild Robert L. Storch 
Joel T. Meador Klaus Radkte James Stubbendieck 
Daniel L. Merkel Bob J. Ragsdale Sherman A. Swanson 
John Merrill Michael H. Ralphs Faisal K. Taha 
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SOCIETY FOR RANGE MANAGEMENT 
POLICY STATEMENTS, POSITION STATEMENTS 

AND RESOLUTIONS 
March 1997 

Policy Statements 
Desertification 

Desertification is a permanent or semi-permanent reduction 
in the capability of land for biological productivity. Over long 
periods of time, desertification may result from change to a 
more arid climate. Desertification also occurs because of irre- 
versible reduction in the ability of the soil to supply moisture 
and/or nutrients to vegetation. On rangelands, soil erosion by 
wind or water is the most common cause for loss of soil pro- 
ductivity, although permanent degradation of soil structure, nu- 
trient loss, or salinization are other possible causes. 
Permanent loss of soil productivity may result from natural 
processes or human activity. 

The Society for Range Management advocates use and 
management of rangelands to provide sustainable benefits for 
people. Rangeland management should aim to prevent deser- 
tification resulting from human activity and, where feasible, to 
stabilize or improve productivity of lands which have already 
suffered such desertification. Rangeland managers should 
seek to identify and understand desertification processes re- 
sulting from all causes, and if possible, to mitigate adverse im- 
pacts of such processes. 

Education 
A continuing need exists for people formally educated in 

range management to play a major role in decisions regarding 
the management of rangelands. The Society promotes educa- 
tion providing expertise in the climate-soil-plant-animal com- 
plex in relation to human needs and uses of the resources. 

International Cooperation 
The Society promotes international development and dis- 

semination of range management knowledge and sound man- 
agement of rangelands worldwide. The Society maintains liai- 
son with relevant professional organizations around the world. 

Livestock Grazing on Rangeland 
The Society supports appropriately planned and monitored 

livestock grazing based on scientific principles that meet man- 
agement goals and societal needs. 

Maintaining and Improving Environmental Quality 
Range management programs must consider possible ef- 

fects on environmental quality. The Society advocates mea- 
sures which enhance beneficial effects and minimize detrimen- 
tal effects consistent with reasonable and prudent use of the 
rangeland resources. 

Management of Rangeland Ecosystems 
The Society believes that rangeland ecosystems should be 

managed to provide optimum sustained yield of tangible and 
intangible products and benefits for human welfare. This can 
only be achieved through the sound use of ecological and eco- 
nomic principles. 

Multiple Use of Rangeland Resources 
The Society supports managing combinations of rangeland 

uses, which best meet the needs and desires of people and 

are compatible with the adaptability of the land. Multiple use 
management, where appropriate, is encouraged on both public 
and private lands. 

Rangeland and Range Resources 
Rangelands, a broad category of land comprising more than 

40% of the earth's land area, are characterized by native plant 
communities, which are often associated with grazing, and are 
managed by ecological, rather than agronomic methods. 

The term "range" can also include forestlands that have a 
grazing resource, or seeded lands that are managed like 
rangeland. Range resources are not limited to the grazable for- 
age, but may include wildlife, water and many other benefits. 

Rangeland Inventories 
The Society promotes the use of valid resource inventories 

as basic requirements for planning and management of range- 
land resources. 

Research Needs Funding and Implementation 
The Society for Range Management recognizes the need for 

adequate and sustained public and private support of range- 
land research programs. Funding is also needed for prompt 
synthesis, dissemination and implementation of research re- 
sults to serve the growing needs of managers with diverse ob- 
jectives in diverse rangeland ecosystems. 

The Society supports strong programs based on long-term 
planning in both basic and applied rangeland research and 
prompt dissemination of results. 

Water Management 
Rangelands constitute a large portion of the water producing 

land area of the earth. The Society promotes rangeland man- 
agement that results in healthy ecosystems which enhance the 
quality of water and minimize soil erosion and sedimentation. 

Wildlife Management 
Rangelands provide habitat for many species of wildlife. The 

Society promotes ecologically sound wildlife management inte- 
grated with range management to maintain or restore desired 
wildlife habitat. 

Position Statements 
Biological Diversity 

The Society for Range Management affirms that considera- 
tion of biological diversity is important and appropriate when 
developing land management objectives. The Society advo- 
cates research, education, and development of management 
technologies regarding the role of biological diversity in range- 
land ecosystems. 

Biological diversity is the variety and variability of the world's 
organisms, the ecological complexes in which they occur and 
the processes and life support services they mediate. 
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Biological diversity is a complex phenomenon influenced by 
the kinds of organisms (i.e. plants, animals, microbes), their 
genetic variation, spatial distribution (e.g. ecosystem, land- 
scape, regional, global), structural organization (e.g. vertical 
stratification) and functional role (e.g. nutrient and water cy- 
cling, energy flow). Biological diversity varies in time and 
space and is influenced by many natural processes and man- 
agement activities. It can be expressed in many different way 
including richness, evenness, community processes and orga- 
nization structure. No one expression is intrinsically superior to 
another. No single expression of biological diversity is suffi- 
cient nor is one scale of consideration paramount. 

There is no simple relationship between biological diversity 
and properties of ecological systems such as stability for all 
rangeland sites. Loss of biological diversity, however, may re- 
duce future land use options and the ability to maintain sus- 
tainable systems. Biological diversity is of fundamental impor- 
tance to the operation of ecological processes and directly pro- 
vides for human wants and needs. 

The Society for Range Management recognizes the value of 
biological diversity to ecosystem structure and function and 
promotes the inclusion of biological diversity in the array of 
facts to be considered in rangeland ecosystems. Maximizing 
biological diversity is not always possible or desirable at all lev- 
els of biological or spatial organization. Management for bio- 

logical diversity should focus at the landscape level of organi- 
zation or higher. This recognizes the natural mosaic pattern of 
ecosystems within landscapes associated with various in biotic 
and abiotic factors and disturbance regimes. 

Conservation Reserve Program 
The Society for Range Management supports the concept of 

sustainable rangeland ecosystems consistent with reasonable 
and prudent use. A detrimental effect to achieving this goal 
has been the conversion of highly erodible lands from range- 
land to cropland. The Conservation Reserve Program (CAP) 
has been successful in achieving soil conservation, clean 
water, clean air and enhanced wildlife habitat. 

The Society advocates that productive, sustainable, eco- 
nomically and ecologically sound management systems be de- 
veloped and applied on all CAP lands. This should be accom- 
plished by keeping highly erodible lands in permanent vegeta- 
tion cover. The Society also supports a strong education and 
information program so CAP contract holders can make in- 
formed land use and management decisions and expanded 
technical assistance programs that ensure all CAP producers 
receive conservation planning in a timely manner. 

Board of Directors Position on 
Conservation Provisions 
and CRP in the 1995 Farm Bill 

We Believe: 
—Landowners should be encouraged to make 

improvements to benefit wildlife, watersheds, soil 
conservation, and for future economic use of the land. 

—Non-highly erodible lands (Class l—-IV) should not be 
enrolled in CAP or other farm programs which pay 
farmers not to cultivate or graze this land. 

—Highly erodible lands (Class V—Vlll) should be kept in 
permanent cover. 

—"Deficiency", "subsidy", "target, "cost-share" or "disaster" 
payments should never be paid to landowners who 
cultivate highly erodible lands (Class V-Vlll). 

—Strong education and information programs must be 
implemented so landowners and managers can make 
informed land use and management decisions. 

Further, if CAP is continued, then 
—Planned grazing, haying, mowing or burning should be 

allowed as a conservation (sustainability) treatment to 
existing or future CAP lands. 

—CAP lands remaining in permanent cover could be grazed 
under provisions agreed to under a Conservation Plan. 
Such a plan would establish and monitor stocking rates 
and other grazing management options. Grazed CAP 
lands should not be eligible for CAP payments, if 
payments areincluded in the 1995 Farm Bill. 

—CAP lands remaining in permanent cover could be mowed 
or hayed under provisions agreed to under a 
Conservation Plan. Such a plan would establish and 
monitor mowing heights and frequency of mowing. 
Mowed lands should be eligible, but hayed lands (where 
forage is sold or fed to livestock) should not be eligible, for 
CAP payments if payments are included in the 1995 Farm 
Bill. 

—CRP lands remaining in permanent cover could be burned 
under provisions agreed to under a Conservation Plan. 
Such a plan should establish timing and frequency of 
prescribed burns. 

Fire Management 
The Society for Range Management recognizes two kinds of 

fires exist: Prescribed fire and wildfires. Prescribed fires may 
be ignited or naturally caused and permitted to burn within 
specific conditions to achieve established management objec- 
tives. Fires outside of prescription are wildfires and appropriate 
suppression actions should be taken. The Society supports the 
concept of prescribed fires as a useful management practice. 
To exclude fire either as a natural force or as a management 
tool means that we accept a highly unnatural ecological envi- 
ronment. 

Integrated Pest Management 
Integrated pest management should be used as necessary 

and possible to rehabilitate range resources and/or control 
specific plant or animal pests. The Society supports such prac- 
tices when ecologically, economically, and socially sound. 

Livestock Grazing on Rangelands 
Properly managed livestock grazing is a sustainable form of 

agriculture and is compatible with a wide array of other sus- 
tainable uses of rangeland. the Society recognizes the cultural 
and economic importance of livestock grazing especially to 
rural communities. Livestock grazing is an efficient method for 
converting low quality forages to high quality agricultural prod- 
ucts that supply human needs worldwide. Managed grazing 
may be used for expediting desired changes in the structure 
and function of rangeland ecosystems. Livestock grazing can 
be complementary and synergistic with other rangeland 
restoration technologies. Livestock grazing may not be appro- 
priate on certain fragile and highly erodible lands; the removal 
of livestock grazing on other lands may be of no benefit. 
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Noxious and Invasive Weed Position Statement 
The Society for Range Management recognizes that native 

or exotic noxious and invasive plants have a major debilitating 
effect on rangelands and other grazed ecosystems world-wide. 
Noxious and invasive plants threaten biological diversity, and 
the structure, function, and sustainability of ecosystems. They 
diminish the multiple uses and values these ecosystems are 
intrinsically capable of providing. 

The Society promotes: 
1) educational programs for landowners, resource 

managers, and the general public on the causes of 
invasion and increasing abundance of noxious and 
invasive plants, their impacts on natural resource and 
society, and proven management technologies; 

2) research to improve technologies to manage noxious 
and invasive plants; and 

3) laws, regulations, and cooperation among land 
management agencies, private landowners, 
governmental entities, and other interested groups to 
minimize the dispersal of noxious and invasive plants 
and to maximize efforts to contain or reduce existing 
infestations. 

The Society believes it is ecologically and economically 
sound to prevent the arrival of noxious and invasive plants into 
new areas, and that the next best solution is to detect new out- 
breaks before seed production occurs and to initiate aggres- 
sive eradication efforts. Established infestations of noxious 
and invasive plants should be contained and controlled with in- 
tegrated management systems that utilize mechanical, chemi- 
cal, biological, or cultural control technologies. Neither single- 
treatment approaches nor short-term efforts will result in satis- 
factory long-term solutions to noxious and invasive plant prob- 
lems. The affected ecosystems and their native or desired 
species should be restored and protected after noxious and in- 
vasive plants have been controlled. 

Management of Aesthetic Value 

Rangelands possess natural beauty and other aesthetic val- 
ues. The Society supports the concept that range manage- 
ment activities should not detract from aesthetic values of 
rangelands and may often enhance them. 

Off-Road Vehicle Use 
Several kinds of off-road vehicles are used on rangelands to 

implement range management systems and for recreational 
purposes. The Society supports operation of these vehicles in 
a manner that protects the range resources and minimizes 
conflicts with other uses. 

Plantation Grazing 
Domestic livestock grazing is a useful management tool to 

bring about desired changes in certain plant communities in- 
cluding tree plantations. The Society encourages and endors- 
es continued research and development of plantation grazing 
as a method of achieving desired timber management goals. 
Emphasis should be placed on the importance of integrating 
silvicultural, wildlife, and livestock grazing management in 
order to more efficiently meet resource management objec- 
tives. 

Professional Qualifications 
Government agencies must bear responsibility for sound re- 

source management and equitable, ethical work force man- 
agement. The Society for Range Management supports the 
principles of work force diversity and equal employment oppor- 
tunity, but in achieving these principles, professional qualifica- 
tions in natural resource disciplines must be retrained and pos- 
itive educational requirements be maintained for positions with 
responsibility for making natural resource decisions as well as 
professional and scientific positions. 

Protection of Rangeland and Open Space Values 
The Society for Range Management recognizes the agricul- 

ture industry as a critical element in maintaining private land 
ownership in a changing society. Public land grazing is often 
associated with this private land base, which provides valuable 
resources for multiple use. Changes in use of these private 
holdings affect the balance of multiple uses and interdepen- 
dency of resources on public and private land. 

A healthy and viable agriculture industry, among other multi- 
ple uses, provides incentive for maintaining or enhancing 
rangeland open space values. Agriculturalist/conservationist 
partnerships could offer such needed business stability. 

The Society supports continued multiple use management of 
public lands, which are interwoven with private land, in a man- 
ner to promote the open space concept. 

Recreational Use of Rangelands 
Rangeland provides recreational opportunities. The Society 

supports development of recreational opportunities, as appro- 
priate, in range management planning, providing that such use 
is compatible with other rangeland resource values. 

Responsibilities and Rights of Private Rangeland Owners 
The Society for Range Management recognizes the role of 

the private land owner as a primary steward of rangelands. 
The Society supports the right to own and use private property 
and recognizes that within those rights are imbedded certain 
responsibilities. These rights should be respected and protect- 
ed. The Society also recognizes that owners of private range- 
lands—whether they be individuals, institutions, or commercial 
businesses—have a vested interest in the condition of their 
rangelands, an incentive which often leads to maintenance or 
improvement of the resource. 

Privately owned rangelands, and those lands that are ancil- 
lary to the sound management of rangeland ecosystems (pas- 
ture, haylands, woodlands, and croplands) greatly influence 
the economic and environmental health of nations throughout 
the world. These privately owned lands, when thoughtfully 
managed with stewardship of all resources, serve many bene- 
ficial purposes. Included among these are: Healthy watershed 
function, the retention of the essential habitat for many 
species, including threatened or endangered plants and ani- 
mals, and the supply of food and fiber to the work economies. 

Private rangeland ownership carries responsibilities. The 
Society supports rangeland owners in managing their re- 
sources, within the context of the whole ecosystem, in such a 
way as to protect resource health and long-term sustainable 
production. 



42 RANGELANDS 19(3), June 1997 

Riparian Values 
The Society for Range Management believes that many 

uses are compatible with proper riparian area function and ri- 
parian values. SRM actively encourages the implementation of 
management strategies for riparian areas and watersheds that 
optimize their values while protecting or restoring npanan and 
watershed function. 

Riparian areas are integral components of watersheds that 
are the transition between aquatic and terrestrial elements of 
the ecosystem. These lands occur adjacent to streams, 
springs, seeps and other bodes of surface and subsurface 
water. Soil moisture content is significantly higher and, in many 
regions, nparian areas support different plans and animal com- 
munities than adjacent uplands. 

Complex hydrologic, soil, and biotic relationships in riparian 
areas are important to watershed function. These functions in- 
clude flood energy dissipation and sediment capture; ground- 
water recharge, nutrient cycling and maintenance of water 
quality. Riparian areas support and depend upon the water- 
shed as a whole. 

Riparian areas are essential for structural and biological di- 
versity in the landscape. They offer important habitat elements 
for fish, wildlife and other organisms. Human health and safe- 
ty, and aesthetic, economic and recreational opportunities re- 
quire properly functioning riparian areas. 

Species Conservation 
The Society for Range Management supports the conserva- 

tion of species and the maintenance and/or restoration of their 
habitats through the application of sound ecological and eco- 
nomic principles supported by rigorous research. Furthermore, 
the Society advocates that legislation and laws governing the 
conservation of species should be implemented and managed 
in a cooperative manner cognizant of social and economic im- 
pacts. 
Universal Soil Loss Equation 

The Society opposes use of the Universal Soil Loss 
Equation as a determinant of rangeland resource condition, 
treatment needs, treatment effectiveness, program funding, 
stocking rates, or any other management or regulatory deci- 
sions. The refinement of data is inadequate, thus use of the 
model is inappropriate to detect the subtle changes in the re- 
source that indicate a need for management changes. Plant 
composition should be used to indicate early changes in re- 
source condition in these rangeland ecosystems. 
Wetlands 

The Society for Range Management believes that many 
rangeland uses are compatible with proper wetland function 
and values. SRM actively encourages the implementation of 
management strategies for wetlands that optimize their values 
while maintaining or restoring the wetland function. This may 
include restoration techniques when these values have dimin- 
ished or in creating wetlands where their values are designed. 

Wetlands are areas characterized by soils that are usually 
saturated or ponded (i.e., hydric soils) that support mostly 
water-loving plants. Wetlands are unique ecosystems that vary 
in their complexity due to hydrology, soils, climate, animal and 
plant interactions. The function of wetlands may include water 
quality enhancement, flood control, nutrient cycling, sediment 

capture, groundwater recharge and the provision of habitat for 
a diversity of living organisms. 

Wetland values provide for human health and safety, biologi- 
cal diversity, aesthetic, economic, and recreational opportuni- 
ties which require properly functioning wetland areas. 

Wild Horse Management Method 
The Society believes in the practice and enhancement of 

multiple use values of rangelands, while maintaining basic soil, 
water and vegetation resources. The Society also believes that 
a "thriving natural ecological balance" is essential to the health 
and maintenance of viable wild horse and burro populations. 

Therefore, SRM recommends that public land agencies de- 
velop the planning, implementation and monitoring of vegeta- 
tion management that incorporates wild horse management 
strategies along with other resource demands. Funds saved 
through the following recommended strategies should be used 
for the basic resource management in the herd management 
areas. 

The Society for Range Management believes new and inno- 
vative herd management strategies can reduce the number of 
unadopted wild horses that are removed from the rangelands. 
These herd management strategies should include: 

a. Leaving the breeding herd on rangeland for its natural life. 
b. Removing excess from the young of the herd. 
c. Leaving sufficient young to offset death loss and sustain 

the integrity of the herd. 
d. Retaining desirable characteristics. 
e. Removing undesirable characteristics from the gene pool. 
The Society for Range Management urges the Bureau of 

Land Management and the Forest Service to adopt the use of 
herd management strategy and explore other cost effective 
methods. 

Wilderness Management 
Wilderness areas are established primarily to preserve 

ecosystems for purposes of scientific study and wilderness ex- 
periences for generations to come. The Society supports the 
concept of multiple use management, as appropriate, on those 
wilderness areas. 

Wildlife Management Incentives for Private Land Owners 
The Society for Range Management recognizes that private 

lands commonly supply important wildlife habitat and recre- 
ational opportunities. Habitat quality and quantity may be criti- 
cal factors limiting wildlife populations. Without appropriate in- 
centives, land owners may not devote the necessary re- 
sources toward enhancing wildlife habitat and increasing 
recreational access. Monetary compensations may provide in- 
centives for land owners to incorporate wildlife management 
as an integral part of their total land management strategy. 
Further, state, provincial, and federal agencies should be en- 
couraged to provide private land owners with educational pro- 
grams, technical support, and financial incentives to enhance 
and sustain productive natural resources on private lands. 

Wildlife/Livestock Interactions 
With increases in big game numbers on rangelands, there is 

an increasing potential for conflict between domestic and wild 
herbivores. 

The Society has developed the following position statement: 
The land management agencies are responsible for habitat 
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management. These legally mandated roles necessitate a co- 
operative approach to resource planning, management and 
monitoring with wildlife agencies. This cooperative approach 
should involve all concerned users, interest groups and land 
owners. Management goals and population objective numbers 
should be developed in a consultative manner on a herd unit 
basis, and management direction incorporated in land and re- 
source management plans. 

Land management agencies should establish and implement 
monitoring of ecological status of the range resource influ- 
enced by annual herbivore use. 

Land management agencies must cooperate with wildlife 
agencies to insure consistency and compatibility of data used 
in determining range vegetation status and wildlife population 
trends. 

Adequate funding must be provided to support achievement 
of land and resource management plan goals and objectives. 

Adequate funding and staffing must be provided for collec- 
tion, analysis, and interpretation of ecological status and 
trends towards meeting plan objectives. 

Timely land resource decisions should be based on the best 
and most current data. It is in the best interest of basic re- 
source management to make decisions with the best available 
data. 

Resolutions 
Conservation Reserve Program 

WHEREAS, the Society for Range Management supports 
the concept of sustainable rangeland ecosystems consistent 
with reasonable and prudent use; AND 

WHEREAS, a detrimental effect to achieving this goal has 
been the conversion of highly erodible lands from rangeland to 
cropland; AND 

WHEREAS, the Conservation Reserve Program (CAP) has 
been successful in achieving soil conservation, clean water, 
clean air and enhanced wildlife habitat; AND 

WHEREAS, Conservation Reserve Program contracts will 
begin to expire September 30, 1995; AND 

WHEREAS, the future use and management of these lands 
depend on the decisions of 350,000 CRP participants; AND 

WHEREAS, their decisions will be guided by USDA program 
policy, economics of alternative land uses, and resource po- 
tential of the land. 

THEREFORE, BE IT RESOLVED THAT the Society advo- 
cates that productive, sustainable, economically and ecologi- 
cally sound management systems be developed and applied 
on all CRP lands. This should be accomplished by keeping 
highly erodible lands in permanent vegetative cover. 

THEREFORE BE IT FURTHER RESOLVED THAT, the 
Society also supports a strong education and information pro- 
gram so CRP contract holders can make informed land use 
and management decisions and expanded technical assis- 
tance programs that ensure all CRP producers receive conser- 
vation planning in a timely manner. 

The Reauthorization of the Endangered Species Act 
WHEREAS, the Society for Range Management supports 

the conservation of species and the maintenance and/or 
restoration of their habitats through the application of sound 
ecological and economic principles supported by rigorous re- 
search; and 

WHEREAS, the Society advocates that legislation and laws 
governing the conservation of species should be implemented 
and managed in a cooperative manner cognizant of social and 
economic impacts; and 

WHEREAS, the Society defines an ecosystem as 
"Organisms together with their abiotic environment, forming an 
interacting system, inhabiting an identifiable space." 

THEREFORE BE IT RESOLVED, the Society supports reau- 
thorization of Public Law (93-295 as amended; 16 U.S.C. 
1531-1543) entitled, "The Endangered Species Act of 1973" 
with the following amendments: 

a. Redirect the focus of the Act from the individual species to 
the management of ecosystem function and 
sustainability. 

b. Require external peer/technical review of the information 
used in the listing process and recovery plans; 

c. Identify key information needs and provide for research, 
inventories, monitoring, and specific timelines to fill 
information voids; 

d. Designation of critical habitat and development of 
recovery plans shall comply with the National 
Environmental Policy Act of 1969 as amended; 

e. Provide a cooperative approach to the management of 
private lands that may include: 
1. development of voluntary, cooperative management 

plans/agreements; 
2. purchase of easements; and 
3. land exchange or just compensation for landowners 

who cede control of their property to society for species 
conservation. 

Salmonid Fisheries and Rangeland Watershed 

Management 
WHEREAS, the Society for Range Management supports 

the conservation of species and their habitats and recognizes 
the importance and function of biological diversity, and 

WHEREAS, salmon, steelhead and trout, because of their 
specific requirements of quality water and stream conditions, 
are indicators of watershed conditions in many parts of the 
world, and 

WHEREAS, several species or populations of salmonids 
have been federally listed as sensitive, threatened, or endan- 
gered, and many other salmonid populations are at historically 
low levels because of many human impacts, and 

WHEREAS, among these impacts, improper watershed 
management and certain competing water uses where identi- 
fied can affect salmonid populations by altering timing and du- 
ration of flow and stream channel morphology and by degrad- 
ing water quality and fish habitat, 

THEREFORE BE IT RESOLVED, that the Society for Range 
Management encourages all federal, state and provincial land 
management agencies and private land owners to plan and 
apply land and water management that maintain or restore wa- 
tershed functions, and stream and riparian conditions. 

Federal Noxious Weed Act 
WHEREAS, the basic ecological functions and productivity 

of U.S. pastures, rangelands and wildlands are being lost to 
non-indigenous plants (weeds) at an alarming rate; and 

WHEREAS, the threat to these ecosystems by non-indige- 
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nous invasive plants has been documented in the 1993 Report 
on harmful non-indigenous species by the Congressional 
Office of Technology Assessment, and in numerous other doc- 
uments; and 

WHEREAS, serious deficiencies in the Federal Noxious 
Weed Act have undermined federal and state efforts to prevent 
the introduction and spread of non-indigenous invasive plants 
in the United States; and 

WHEREAS, there has been no action by the Congress to 
amend or strengthen the Federal Noxious Weed Act since 
these deficiencies were first brought to light in a hearing before 
the U.S. Senate Sub-Committee on Agriculture by Senator 
Tom Daschle (D-SD) in May 1989; and 

WHEREAS, recent and projected line item funding of 
$338,000 under the Federal Noxious Weed Act prevents the 
Animal and Plant Health Inspection Service (APHIS) from im- 
plementing effective programs to detect and eliminate new in- 
festations of non-indigenous invasive plants in the U.S.; and 

WHEREAS, there is an obvious lack of understanding by 
federal, state and other officials about the need for effective 
measures to prevent the introduction and spread of new 
weeds in the U.S., 
THEREFORE BE IT RESOLVED, that the Society for Range 
Management strongly urges the U.S. Congress to: 

1. Make needed changes to the Federal Noxious Weed Act 
during 1995, including: 
a. Expand the definition of a Federal Noxious Weed to 

include weeds of natural upland and wetland 
ecosystems; 

b. Grant emergency listing authority to the Administrator 
of APHIS; 

c. Prohibit interstate sale or transport of Federal Noxious 
Weed species; and 

d. Regulate imports of all seeds, live plants, and plant 
propagules. 

2. Provide adequate funding under the Federal Noxious 
Weed Act to provide for eradication of newly detected 
weeds and control of widespread infestations on public 
and private lands. 

3. Create a national initiative to document the problem of 
non-indigenous invasive plants as biological pollutants 
and to determine a proper course of action to prevent 
future introduction and spread of non-indigenous invasive 
plants in ecosystems of the U.S. 

1995 Farm Bill 
WHEREAS, privately held rangelands are a broad land cate- 

gory of approximately 400 million acres within the United 
States, characterized by native plant communities that are 
often grazed by domestic livestock and wildlife species, and 
that are managed by ecological, rather than agronomic meth- 
ods; and 

WHEREAS, healthy and productive rangelands provide soci- 
etal benefits including: 

—clean water for domestic, industrial and agricultural uses; 
—clean air; 
—social and cultural resources; 
—removal of atmospheric carbon; 
—biologically diverse ecosystems; 
—aesthetics and open space; 

—forage for domestic livestock; 
—quality fisheries and functioning aquatic systems; 
—recreational opportunities; and 
—wildlife populations and habitats. 
WHEREAS, the 1985 and 1990 Farm Bills addressed single 

focused cropland issues, e.g., highly erodible lands and wet- 
land protection and enhancement, but did not address range- 
lands and other land types; 

THEREFORE IT IS RESOLVED, that the Society for Range 
Management strongly urges the U.S. Congress: 

—that conservation of rangelands be a part of the 1995 fu- 
ture Farm bills; 

—to stress voluntary application in the management of these 
lands; 

—to promote coordinated planning for all lands operated as 
an economic unit regardless of ownership, respecting laws, 
cultures and custom; and 

—to increase funding for research, technical assistance, co- 
operative extension, education and conservation treatment 
programs on private rangelands. 

granite SEED 
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Board of Directors Meeting Highlights 
The Society for Range Management 1997 Board of 

Directors' Meeting was held in Room 207 of the Rushmore 
Plaza Civic Center in Rapid City, South Dakota. President 
John Hunter presided. 

The plan and timetable for the EVP Search was re- 
viewed. A process called, "Choosing by Advantage" will be 
utilized. This process was successfully utilized for the EVP 
search in 1992. 

The Board extended its appreciation to Bud Rumburg for 
his dedication to the Society. 

The Board decided to discontinue the special subscription 
to Rangelands for individual non-members of $30 per year. 
This program has been available for several years, howev- 
er, very few subscribers have taken advantage of it. Since 
subscription rates and dues were increased, this program is 
no longer financially feasible. 

The 1997 Operating Budget was approved by the Board. 
The Noxious Weeds Task Group completed a Position 

Statement and was sunset, the Endangered Species and 
Glossary of Terms Task Groups were extended for one 
year. 

The Board approved a recommendation from the Finance 
Committee to invest a total of $125,000, to be derived 
equally from SRM Working Capital, Life Membership and 
Endowment Funds in high quality equities. Estabrook 
Capital Management will manage the portfolio. 

The following assignments of Board representatives to 
clusters were made: 

Business Affairs Cluster—EVP, Lamar Smith 
Communications Cluster—Kendall Johnson, Bob Budd 
External Affairs Cluster—John Buckhouse 
Internal Affairs Cluster—Meg Smith, Ron Sosebee 
Operations Cluster—Tom Bartlett 
Science and Technology Cluster—Angie Williams, Rod 
Heitschmidt 

The Board approved a plan to offer the governors of 
states surrounding the Greater Yellowstone Area SRM's 
support and expertise in coordinated resource manage- 
ment. 

The Board of Directors' stance on pending legislation was 
clarified and reaffirmed. The Board will follow the bylaws, 
specifically, Section 11, which outlines the evaluation 
routes for input. While the "rapid response" mechanism re- 
mains intact, it will be only rarely and then cautiously em- 
ployed. 

The Board, Advisory Council and Committees went fur- 
ther to prepare a statement which law makers might find 
helpful in the beginning stages of bill preparation. The SRM 
considers the following principles to be essential to public 
rangeland legislation or policy: (1) based on science and 
proven experience; (2) based on sustainable use, multiple 
use, and local community stability; (3) provides considera- 
tion of riparian areas, fish, and wildlife habitat and water 
quality; (4) emphasis on scientifically-based monitoring and 
interpretation of ecological condition and trend; (5) employs 
consultation, cooperation, and coordination between 

agency officials and all interested parties as an essential in- 
gredient (e.g., collaborative planning processes such as 
CRM); and (6) ensures predictability, stability, and fairness 
to all rangeland users. Moreover we believe (1) avenues of 
public input on a local basis can advance sound resource 
management (e.g., advisory councils) and (2) locally estab- 
lished resource management goals and appropriate actions 
to achieve these goals are paramount to long-term suc- 
cess. The Board is on record as being willing to meet law 
makers, rule makers, and/or lobbying groups to amplify 
these principles. The Board further states that we do not 
believe these principles are negotiable and any bill that 
lacks these attributes will be seen as short-sighted. 

After receiving input from the Advisory Council and 
Committees, the Board determined that a Grazingland 
Practitioners Certification Program was inappropriate at this 
time. 

The Board approved and adopted a Position Statement 
on Noxious and Invasive Weeds. 

Joint Meeting of the Board of Directors 
and Advisory Council 

The following recommendations were made to the SAM 
Board of Directors at a Joint Meeting with the Advisory 
Council on February 19, 1997. Advisory Council Chair Mark 
Pater and President John Hunter presided. Pater presented 
the recommendations of the Advisory Council as listed 
below and the subsequent actions were taken by the Board 
to the recommendations: 

Recommendation #1: The Advisory Council recommends 
that the Southern Section host the 2002 Annual Meeting in 
Kansas City, MO. The Board accepted the Southern 
Section's bid to host the 2002 Annual Meeting. 
Recommendation #2: The Advisory Council recommends 
that the Wyoming Section host the 2003 Annual Meeting in 
Casper, WY. (See Recommendation #3). 
Recommendation #3: The Advisory Council recommends 
that the 2004 Annual Meeting be hosted by the 
International Mountain Section in Edmonton, Alberta, 
Canada. Bids from the Wyoming Section and the 
International Mountain Section are outside of the five year 
realm. Agreed to wait on the 2003/2004 Annual Meeting 
bids. These Sections will be informed that the Board is not 
rejecting their bids, but that they are holding to let other 
Sections have a chance to submit a bid. 

Recommendation #4: The Advisory Council recommends 
to the Board to better improve the communication between 
the Advisory Council and the Board, the Advisory Council 
requests that the Board appoint a sitting BOD member to 
be a liaison to the Advisory Council. The Advisory Council 
Chair is the liaison to the Board. The Advisory Council 
Chair and Chair-Elect will be contacted to reiterate the 
Board's invitation to attend cluster and Board meetings. 
Recommendation #5: The Advisory Council recommends 
to accept the Plan for Legislative Input as presented by the 
ad-hoc committee. No action. 
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Recommendation #6: The Advisory Council recommends 
to eliminate a formal Membership Summer Meeting to 
begin in the Summer of 1999. A letter of explanation that 
the policy of the Summer Meeting has always been a Board 
of Directors/Advisory Council meeting (not necessarily a 
membership meeting) that occurred along with the Section 
Meeting. 
Recommendation #7: The Advisory Council recommends 
to bury the Certified Grazing Lands Practitioner proposal. 
Accepted. 
Recommendation #8: The Advisory Council recommends 
that the Board accept a resolution to promote a 
Coordinated Resource Management effort of the Greater 
Yellowstone Area. Accepted. 
Recommendation #9: The Advisory Council recommends 
that the Board accept the Call for Action concept on the 
Greater Yellowstone Area. Accepted. 
Recommendation #10: The Advisory Council recom- 
mends that the Board accept the Noxious and Invasive 
Weed Position Statement as presented by the Public 
Affairs Committee. Accepted. 
Recommendation #11: The Advisory Council recom- 
mends that the Board accept the response to Chuck 
Backus' challenge as presented by the Public Affairs 
Committee with emphasis placed on the pro-activity of the 
Sections, citing specific examples such as the International 
Mountain, Idaho, Northern Great Plains, Wyoming and any 
other example showing pro-activity. Accepted. 
Recommendation #12: The Advisory Council recom- 
mends that a firm condition of hosting the winter SAM 
meeting be that all student activities be held at the conven- 
tion center or adjacent facility and that this condition be im- 
posed immediately. The policy regarding Student Activities 
is already stated in the Planning Committee Handbook. No 
action. 

Recommendation #13: The Advisory Council supports 
and compliments the Board for its timely action on the 
Greater Yellowstone Area issue. Motion passed with 22 af- 
firmative, 10 negative and 4 abstaining. Comment noted 

Advisory Council Meeting Highlights 
The Advisory Council 1997 Annual Meeting was held in 

the Gold Room of the Rushmore Plaza Civic Center in 
Rapid City, South Dakota on February 16, 17, and 19, 
1997. Advisory Council Chair Ron Mitchell presided. 

On Wednesday, February 19, the Advisory Council met 
with the Board of Directors and Society Officers to recom- 
mend the following: 
• To better improve the communication between the 

Advisory Council and the Board of Directors; the Advisory 
Council requests that the Board of Directors appoint a sit- 
ting Board member to the Advisory Council as a liaison to 
the Advisory Council. • To accept the Plan for Legislative Input as presented by 
the Advisory Council ad hoc committee. • That the Southern Section host the 2002 Annual Meeting 
in Kansas City, MO. 

• That the Wyoming Section host the 2003 Annual Meeting 
in Casper, WY. 

• That the International Mountain Section host the 2004 
Annual Meeting in Edmonton, Alberta, Canada. • To eliminate a formal membership summer meeting to 
begin in the summer of 1999. 

• To BURY the Certified Grazinglands Practitioner proposal. 
• To accept a resolution to promote a Coordinated 

Resource Management effort for the Greater Yellowstone 
Area. 

• To accept the Call for Action CONCEPT on the Greater 
Yellowstone Area. 

• To accept the Noxious and Invasive Weed Position 
Statement as presented by the Public Affairs Committee. • To accept the response to Chuck Backus' challenge as 
presented by the Public Affairs Committee with emphasis 
placed on the pro-activity of the sections, citing specific 
examples such as the International Mountain Idaho, 
Northern Great Plains and Wyoming Sections and any 
other examples showing pro-activity. • That a firm condition of hosting the Winter SAM Meeting 
[Annual Meeting] be that all student activities be held at 
the convention center or adjacent facility and that this 
condition be imposed immediately. • The Advisory Council supports and complements the 
Board of Directors for its timely action on the Greater 
Yellowstone Area issue (voting results on this point of 
recommendation: 22 For, 10 Against, 4 Abstentions). 

Items of interest that the Advisory Council wished to 
share with the Board of Directors and Parent Society 
Officers included: 

* There is a very strong desire to improve communication 
between the Board of Directors and the Advisory 
Council. It was decided by the Advisory Council that the 
Chair of the Advisory Council will send a letter asking for 
current and foreseeable issues to be submitted from 
each Section every three months with the Chair accumu- 
lating and passing these issues to the Board of Directors 
with the list being prioritized at the Winter and Summer 
SRM Meetings. 

* Advisory Council members would like to see the Journal 
of Range Management (JRM) Editorial Board add to the 
JRM a section that discusses commerce and conserva- 
tion; Desi Zemudio (NV Section) will send a letter to the 
JRM Editorial Board following Advisory Council review of 
this letter at the Summer Meeting in Billings, Montana. * The Advisory Council has formed an ad hoc committee 
to look at Leadership Training possibilities for members 
of the Advisory Council as presented to the Council by 
Fee Busby (Leadership Development Committee). The 
ad hoc committee members are: Allen Rasmussen (UT 
Section), Barron Rector (TX Section), and Rick Orr (NV 
Section). 

On Wednesday, February 19, 1997, Mark Pater (AZ 
Section) assumed the responsibilities as Advisory Council 
Chairperson. Scott Fluer (WY Section) was elected to as- 
sume the responsibilities as Advisory Council Chair-Elect. 



The Truck 
A friend drove up in a brand new rig 
I'll tell, ya' boys, that truck was big 
A stretched out diesel dually 4-by-4. 
It had more chrome than a limosine 
And the biggest gooseneck I'd ever seen 
Why he could haul his whole herd and a couple more. 
It had captains chairs that would tilt six ways 
And lots of little fold out trays 
For holding smokes, and drinks, and spare change too 

It had more dials than a DC-8, 
And the leather interior was sure first rate 
And the plush-pile carpet on the floor was baby blue. 

Now, I'm not envious, but I must confess, 
That my old pickup's sure a mess 
And I'd like to drive something that still had a floor board 

But with a hundred cows in this economy, 
And even used pickups sure aren't free 
Don't guess you'll see me in a brand new Ford. 
I got to thinkin' "bout this friend of mine 
And I'm happy for him, his new trucks fine 
But I think it might be just a bid absurd. 

That a feller can ride around all day 
Doctonn' calves and haulin' hay 
In a truck that's worth more than his whole herd. 

Steve Lucas 
Mountain View Farm 
Louisa, Virginia 

BOOK REVIEW 
by Larry 0. Butler 

Grazing Lands Technology Institute, Natural Resources 
Conservation Service, Fort Worth, Texas 

The Prairie Keepers by Marcy Houle, 1995 
Published by Addison-Wesley Publishing Company 

Several of us in the NRCS Grazing Lands Technology 
Institute have recently read The Prairie Keepers by Marcy 
Houle. It is outstanding! Marcy Houle has brought the story 
together concerning range management, wildlife manage- 
ment, private grazing lands values and interests, agency 
differences in philosophy, ecology, and peoples' biases. 

I have seldom read a book from cover to cover in one 
day, in fact I can't ever remember doing so; however, this 
book won't let you put it down if you have a love for range- 
lands and an admiration for the people who own and man- 
age them. The subtitle of this book is "Secrets of the 
Grasslands". Those of us who have worked areas like the 
Zumwalt Prairie, with ranchers like those who live and 
make their livelihood there, know many of these secrets but 
are not always able to express them to others in a way that 
transfers those secrets. Marcy Houle tells these "secrets" to 
the reader in an understandable and especially personal 
way that opens the secrets for all to understand. 

Houle is a wildlife biologist and ecological consultant 
who, at the time of this book, was conducting research on 
the raptor population of the Zumwalt Prairie in northeastern 

Oregon. This area covers about 200 square miles and is 
mostly privately-owned. Her study documents the densest 
concentration of Swainson's hawks, red-tailed hawks, and 
ferruginous hawks in the lower forty-eight states and why 
this area supports it. As you can guess, the answer is good 
range management. However, as important as the answer 
is, the road to that answer is an enlighting tale in itself. It is 
filled with personal insights, personality conflicts, agency 
and personal biases, adversity and conflict surrounding an 

objective with near impossible odds of completing in the 
time allowed. Time constraints were dictated by the cli- 
mate, the timing of plant growth, and behavior of the hawks 
and timing of nesting, along with the greatest challenge of 
bringing diverse opinions and biases together. A buteo 
rodeo becomes the rallying point for coordination of con- 
flicting personalities, ideas, philosophies, and biases. What 
is a buteo rodeo? You will have to read the book to find 
out. 

The Portland Oregoniari—"Houle's heart is not with just 
the wildlife, but also with the way of life - a big picture view 
that fits with a writer of such thoughtfulness and clarity." 

Read it, you won't be dissappointed! 
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The Wise and Follish Masters 
A Rangeland Parable 

Steve Nelle 
Three masters each had a crew of strong and dedicated 

men doing labor for them. 
The first master worked his crew continuously and hard, giv- 

ing them little or no rest and inadequate food. in ignorance, the 
master worked his strongest men the hardest. Since the men 
were overworked, they eventually began to loose vigor and 
strength. The master had no pity nor respect for his crew and 
drove the workers until they collapsed from weakness. In the 
days ahead, the master continued to work the men still more 
until they slowly began to die one by one. When most had 
died, the foolish master recognized he had suffered great loss 
and watched his business die. 

The second master was like the first, overworking his crew 
until they became weakened and exhausted. After his 
strongest workers died and the others near death, the master 
had pity on the men and allowed them rest and nourishment. 
Following a prolonged rest and recovery, the remaining crew 
regained strength and were once again able to work, but at a 
reduced level. The master foolishly lost his best workers, but 
wisely spared the rest of the crew. Although not as profitable 
as in the past, the master was at least able to stay in business. 

The third master worked his crew hard and expected much, 
but fed them well and allowed them rest as needed. He gained 
years of dependable labor from the men who worked willingly 
for the wise master. With proper respect and treatment, the 
crew remained strong and healthy all their lives. The sons and 
grandsons worked for the wise master and his family for many 
generations making them a thriving and profitable business. 

* * * * * * * * *****-:- * * * * * * * * * * * * 
The first master overstocked his range continuously year 

after year, weakening the grasses. Not understanding how 
grass grows or how animals graze, he gradually lost the best 
grasses, first and then the lesser ones. What he ended up with 
was poor grass, poor livestock, bare ground and erosion. 

The second master also overstocked his range and demand- 
ed too much from the grass. After many years, he noticed the 
best grasses were gone, and the others unproductive. He gave 
the pastures prolonged rest and reduced his stocking rate but 
damage had been done. The remaining grasses responded, 
but the range was never as productive again. 

The Third master understood how plants grow and how ani- 
mals graze. He knew his grasses, properly stocked and provid- 
ed rest periods. He had fewer livestock, but they remained pro- 
ductive like the range they grazed. The master profited from 
his range and his livestock and was able to enlarge his ranch. 

The parable is sad but true; which master are you? 

Smokey 
In the sandhills of Nebraska lived a cowboy, buildin' dreams 
Of a ranch all filled with cattle and with horses near the 
streams. 
He worked from dawn till nightfall and always on the run, 
His old slouch hat protectin' his forehead from the sun, 
As he worked to build his Sandhill Ranch each day. 

Smokey was that cowboy who lived to ride each day, 
Just a-countin' cows and horses and singin' on his way. 
But that laughin' jokin' cowboy is silent now, you see; 
From all his work and struggles he finally is free. 
For from these earthly pastures Smokey's gone away. 

The horses they all miss him, they're waiting at the gate, 
They just don't know the reason why Smokey is so late. 
The cattle are so restless, just millin' round the place, 
They wander here and there just lookn' for his face. 
They don't know that up in Heaven Smokey's watchin' 
every stray. 

"Cause he's found a finer rangeland, so sunny and so fair, 
And it's lots more fun in Heaven, now that Smokey's there. 
He'll torment all the angels until they all join in, 
Just a-singing' and a-jokin' as they share the happy grin 
Of that laughin', sirigin' cowboy who one day rode away. 

Editor's Note: 
This poem was found in some writings left by Belle Frasier. 
Richard Hart provided a review and polish of the poem. Belle 
Frasier is believed to have authored the poem following the death 
of her husband Wilber Frasier (known as Smokey to his friends) in 
1975 (See 'From a Housewife to Range Manager. Rangelands, 
6(1), February 1984). 
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