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Executive Vice-President's Report 

I'm as surprised as anyone to find myself in this position and 
facing a publishing deadline as well. Who would have 
thought ... 

It was suggested that I introduce myself to the SRM mem- 
bers for this first report since it's still over a month before I will 
actually be in the position and have access to information to 
report out on. 

President Buckhouse wrote an enthusiastic and kind notice 
of my being selected as Executive Vice President in the last 
issue of The Trailboss News. He was rather thorough so I will 
just offer a few additional comments. I'm coming to SRM after 
a 30+ year career with the U.S. Forest Service. Being involved 
in the rangeland profession that long has given me the oppor- 
tunity to develop skills which I think can be put to good use 
with SRM. I have been a member of SRM for 34 years and 
have always found this affiliation to be beneficial in my work as 
well as rich in opportunity for developing friendships and pro- 
fessional networks. I have worked at all levels of public range- 
land management either permanently or on temporary assign- 
ments and feel I can be of value in bringing that experience to 
SRM. As you know, you don't even have to get out of your 
chair to find a controversial natural resource issue these days. 
My career the past 15 years has allowed me to travel all over 
the country where I'm sure I've rubbed shoulders with many of 
you. 

On the personal side, I have been married to my wife, Lynn, 
for 32 years and we have two children: David, a natural re- 
source professional in Montana (and SRM member), and 
Wendy, who is in the software industry in California. 

Now a few thoughts on the recent summer meeting in 
Billings. This turned out to be a special experience for Lynn 
and me because of the warm reception we received at my 
"coming out" as the new Executive Vice President. I don't think 
anyone of my professional background has held this position 
previously, and it was gratifying to feel the confidence and en- 
thusiasm of the officers and members present for our future to- 
gether. 

The meeting was enjoyable in other ways as well. The host, 
International Mountain Section, did an excellent job in planning 
and hosting the event. You know it's well planned when a 12 
hour bus tour gets back to the hotel exactly on the minute as 
scheduled. This was my first board meeting and I have no way 
of knowing if it was a good meeting or a bad one. President 
Buckhouse ran a tight ship and business was completed. I 
would add that the board's actions were in the interest of SRM 
members and the profession. 

The theme for the program part of the meeting centered 
around management of wildlife rangelands in Yellowstone 
National Park and the concept of natural regulation. The sub- 
ject was dealt with through a field trip to Yellowstone and sur- 

rounding area, and a half day seminar on natural regulation. 
Vivan Jennings has commented on the natural regulation dis- 
cussions, so I will comment on the field trip. I will start by say- 
ing this is the longest one day field trip I have ever been on, 
and it was masterfully ramrodded by Chuck McGloughlin. 
Stops were made on the Shoshone and Gallatin National 
Forests to discuss high elevation rangelands and fire ecology. 
The rest of the trip centered around the controversial manage- 
ment of wildlife on Yellowstone's northern range. Much of the 
discussion covered research done in the park on the effect of 
wild ungulate grazing on woody species, and the interpretation 
of that research as the basis for National Park Service man- 
agement decisions. Many SRM members disagree with the 
science behind the research and conclusions. I had heard 
some of the debate prior to this trip but really had no personal 
opinion as to who was right or wrong. I also had drawn no con- 
clusion during the field trip but since then I have given it some 
thought and will share some observations: 
1. I have never been in Yellowstone during a high runoff period 

before and it was disturbing to me (especially as a flyfisher- 
man) to see the soils of the Lamar Valley heading for the 
Mississippi Delta. There is essentially no woody vegetation 
holding these streambanks in place. This is definitely not the 
same standard (properly functioning) as private and other 
public lands are managed toward. 

2. Hydrologists and geomorphologists will tell us that even 
under these conditions this "system" will eventually reach a 
balance and stabilize. An example would be the common evi- 
dence which indicates that rivers with obviously stable banks 
have moved from one side of a valley to another. My only 
concern with this concept is that to allow it to happen by not 
working to keep systems stable, we are foregoing the many 
benefits that a properly functioning watershed can provide. 

3. Managers of this Northern range have only a "piece" of the 
ecosystem to work with. The Yellowstone Valley is well de- 
veloped from Gardiner to Billings. This is the historic critical 
winter range which would seem important in a true natural 
regulation approach. 

4. 1 sincerely hope that Yellowstone Park officials as well as 
those in the surrounding States will take advantage of the 
Society for Range Management's offer to assist in arranging 
a collaborative approach through the coordinated resource 
management process. 
The dateline for this article is Big Horn, Wyoming, one of the 

truly beautiful spots in the country. It's still June and I'm still 
working on my assignment as Supervisor of the Big Horn 
National Forest. By the time you receive this issue of 
Rangelands, I will be sitting in the EVP chair, and by the issue 
after that I may even know a little about what's going on. Glad 
to be on board.--J.C. "Craig" Whittekiend, SRM EVP 
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Riparian Zones: I) What Are They and How Do 
They Work? 

Tony Svejcar 

What is a Riparian Zone? 

T here are many ways of defining riparian zones (or 
areas), but most definitions include some mention of 
a transition between terrestrial and aquatic ecosys- 

tems. Thus, the riparian zone is the transition between the 
uplands where there is seldom standing water and the 
stream, river, or lake where free flowing or standing water 
should be common. As a transition, riparian zones tend to 
have characteristics of both upland and aquatic ecosys- 
tems. Plants growing in these areas may be completely 
under water during a portion of the growing season, and yet 
be exposed to drought stress during certain times of the 
year. The following factors may influence the nature of a 
given riparian area: stream size, geology and hydrology of 
the area, seasonal and yearly climate patterns, elevation, 
gradient, size of the watershed, upland vegetation, prior 
land management, and water use patterns. This multitude 
of factors results in a complex mix of soils and vegetation 
that may change dramatically over very short distances. 

In the western U.S., riparian zones tend to be more pro- 
ductive than other ecosystems, but occupy only a small 
proportion of the total landscape. Elmore and Beschta 
(1987) estimated that less than 0.5% of eastern Oregon 
rangelands were occupied by riparian areas. Even though 
the amount of land occupied by riparian zones is relatively 
low, they serve as the focal point for watersheds. Riparian 
areas must be viewed in the context of the entire landscape 
and not as separate entities. 

Why are Riparian Areas Important? 

These narrow riparian strips of land adjoining streams 
and lakes provide a number of important resource values. 
Thomas et al. (1979) estimated that about 80% of the ter- 
restrial wildlife species known to occur in southeastern 
Oregon are either directly dependent on riparian zones or 
use these areas proportionately more than other habitats. A 
high proportion of bird species found on rangeland are de- 
pendent on riparian habitats for at least part of the year 
(Kauffman and Krueger 1984). Riparian zones and associ- 
ated meadows may also provide a good deal of forage for 
livestock and big game. In northeastern Oregon, Pickford 
and Reid (1948) suggested that one acre of mountain 
meadow is equivalent to 10-15 acres of forested range in 
terms of grazing capacity. In their analysis, mountain mead- 
ows comprised 1-2% of the total land area, yet provided 
nearly 20% of the summer forage used by livestock. That 
figure will vary depending on the condition of the meadows 

relative to the uplands, and the system of grazing manage- 
ment. 

Riparian zones also influence water quality and the sea- 
sonal pattern of waterflow leaving a watershed. Vegetation 
along streams and lakes may be important in the "filtering" 
of water before it reaches flowing or standing bodies of 
water. Lowrance et al. (1984) discussed the ramifications of 
maintaining healthy riparian zones in watersheds where the 
upland is farmed. They point out that the riparian zone can 
reduce the non-point source pollution that might otherwise 
end up in streams and rivers. A properly functioning flood- 
plain can store water, help with aquifer recharge, and 
dampen peak spring flows (floods) (Elmore and Beschta 
1987). If water is stored during the spring runoff period, and 
release through the soil back to the stream is relatively 
slow, then there is potential for improving late season flows. 
Thus, the 'riparian ecosystem" can serve a number of im- 
portant functions, and is relatively more important than the 
small area it occupies on the landscape. 

Structure and Function of Riparian Zones 

Stream ecosystems are generally much more complex 
than they first appear. Although it is not always apparent, 
streams are closely linked to the riparian zones that sur- 
round them; and even more obscure is the linkage of the 
stream and riparian zone to the entire watershed, which 
may include many thousands of acres. 

Before any discussion of structure and function of 
streams and associated riparian zones, a few basic points 
should be emphasized. First, streams are very dynamic 
over the course of a year, and from year to year (Heede 
1980). We have all probably seen streams at near flood 
stage in the spring, and just barely a trickle by late summer. 
Thus, the associated riparian vegetation may have to sur- 
vive a period of complete inundation, followed by drought 
stress. In addition, no two streams are exactly alike (Heede 
1980), and the variability increases even further when the 
stream and associated riparian zone are considered togeth- 
er. Rosgen (1 985, 1994) proposed a stream classification 
system for the western United States. The criteria used to 
separate streams include, gradient, sinuosity, widthldepth 
ratio, channel materials, entrenchment, confinement, and 
soiUlandform features. Although no two streams are exactly 
alike, there is a need to group streams that behave similar- 
ly. The vegetation associated with streams may be even 
more variable than the streams themselves. Along any 
given stretch of stream there may be many different plant 
communities. Kauffman et al. (1985) identified 60 plant 
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communities along a stretch of northeastern Oregon stream 
less than 2 miles long. Youngblood et al. (1985), Kovalchik 
(1987) and Hanson et al. (1995) have developed communi- 
ty type classifications to help group the various types of ri- 
parian plant communities within the areas studied. From 
the above discussion, one can see that riparian zones vary 
considerably, and thus the subsequent discussion of struc- 
ture and function must be rather general. 

An understanding of the hydrologic or water cycle for an 
area will aid in visualizing how riparian areas work and 
what sets them apart from the uplands. A simplified version 
of a hydrologic cycle is presented in Figure 1. In much of 
the western U.S., snowmelt supplies the majority of the 
moisture for riparian zones and streams (e.g., Swanston 
1991). Vegetation in the uplands can influence the manner 
in which water reaches the riparian zone. Cheng (1989) 
studied a watershed in interior British Columbia in which 
30% of the acreage had been clear-cut after a pine beetle 
infestation. He found that total annual streamflow, monthly 
average streamflow (March to November), and annual peak 
streamflows all increased as a result of clear-cutting. 
Conversely, the expansion of juniper on western range- 
lands may have a negative impact on streamflows if juniper 
uses more water than the sagebrush-rass vegetation 
that existed prior to juniper encroachment (Miller et al. 
1989). However, not all portions of a watershed contribute 
equally to runoff and streamflows. For discussion of the 
variable source area concept, readers should refer to 
Branson et al. (1981) or Satterlund and Adams (1992). 

Given the variety of conditions that can occur along 
streams, it is not surprising that a wide range of plant species 
are common to riparian zones. In his classification guide for 
central Oregon, Kovalchik (1 987) included 234 different plants 
in his list of common riparian species. Sedges and rushes 
often dominate the herbaceous (or non-woody) species, and 
willows often dominate in the woody plant category. 

precipitation 

transpiration and evaporation 

There are a number of characteristics that make these 
species well-adapted to riparian areas. The willows and 
sedges tend to have many growing points, and thus can 
produce numerous stems. Anyone who has walked through 
a willow thicket can appreciate how dense the growth can 
be. Many of the herbaceous species have rhizomes (under- 
ground stems) and thus form a dense mat that helps hold 
the streambanks together during high water flows. In addi- 
tion to the rhizomes, some of the wetter riparian communi- 
ties have a very high density of roots. In a Nebraska sedge 
community, Manning et al. (1989) measured the highest 
root length density (length of root per unit volume of soil) 
recorded in any ecosystem. There were over 113 feet of 
roots in a 1 inch cube of soil. Actually the top 4 inches were 
almost all roots and virtually no soil. In addition to having 
many roots, the roots of these plants have special tissues 
to allow oxygen penetration when they are submerged. 
Aerenchyma tissue allows oxygen to move from the above- 
ground stem into roots to satisfy the oxygen demand creat- 
ed by root respiration. The ability to transport oxygen to 
roots may influence where a species can survive within a ri- 
parian zone. Near the stream a species may have to sur- 
vive in flooded soil during most or all of the growing sea- 
son, whereas, at the uplandlriparian boundary flooding may 
occur for only a brief period in the spring. In addition, plants 
growing in wetlands will have to deal with natural toxins 
that are generated in waterlogged soil. 

Riparian plants must be adapted to the nutrient conditions 
of the soil in which they are growing. The amount of nitro- 
gen coming into the riparian zone from the uplands de- 
pends on the nature of the uplands and the primary land 
use. Lowrance et al. (1984) demonstrated that riparian 
zones can reduce pesticide and fertilizer movement into 
streams associated with intensive upland farming. Plants 
take up nutrients, and a good deal is lost when nitrate and 
ammonium is converted to gaseous nitrogen by soil mi- 

surface runof 

Fig. 1.  Generalized schematic of a hydrologic cycle. The riparian zone associated with the stream is influenced by ground water level 
and flooding from the stream. 
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croorganisms. This process is called denitrification and oc- A flood plo~n 

curs at high rates in soils prone to periodic flooding (Patrick 
and Reddy 1976). In the western U.S., many of our riparian 
areas do not receive large yearly inputs of nutrients from 
the uplands, and there is still a loss of nitrogen to denitrifi- 
cation. Thus, many riparian plants grow under relatively nu- 

meander 

trient-limiting conditions. 

The Dynamic Nature of Riparian Zones h 
To assess the impacts of human activities on riparian 

zones, we must first recognize that these areas are dynam- 
ic and prone to change. Streams tend to meander back and 
forth across meadows with the pathway changing over 
time. Many streams leave oxbows (where the meander 
completes a loop and gets cut off from the stream) as evi- B 

dence of the former pathways (see Figure 2). We can find 
cases where a stream has abandoned a channel to form a 
new one. Anyone who has dug soil cores in riparian areas 
can appreciate how dynamic these systems can be. Gravel 
layers that at one time were part of the stream channel can 
be found at surprising distances from the present stream 
channel. 

Riparian systems may undergo long-term cycles that fur- 
ther confuse our interpretations of change. Masters et al. 
(1991) suggest that the drying of the huge Pleistocene 
lakes, and consequent lowering of base-levels, has result- 
ed in widespread downcutting of streams in the Great 
Basin. During the Pleistocene (the last ice-age) the climate 
was cooler and moister than it is currently, and there were c meander belt 

many large lakes scattered across the Great Basin. As the 
climate dried many of the lakes disappeared completely, 
and the point at which streams emptied into either lakes or 
playas (dry lake beds) became lower in elevation, thus, the 
stage may have been set for adjustments in stream struc- 
ture. However, it is difficult to assess the actual extent to 
wh~ch downcutting might be influenced by changes in cli- 
mate relative to changes in land management. There are 
numerous examples where improved land management 
has reversed the downcutting process, which suggests 
present management can be the overriding factor. 

Although we have relatively little information on long term Fig. 2. Stream systems are naturally dynamic. Meanders (A) 
changes (over thousands of years) in western riparian move by cutting the outside bank and building a point bar (B). In 
areas, Bettis and Thompson (1 985) described cycles of Some Cases an Oxbow is formed when the channel Cuts aCfOSS 

gully erosion and subsequent refilling in western lowa. a meander (C). 

These researchers took soil cores along streams and gul- 
lies and used radiocarbon dating of organic debris to put to- dynamic nature of riparian zones represents a major chal- 

gether a picture of how these sites developed. "More than lenge to land managers, who must make decisions about a 

one-hundred such radiocarbon dates indicate that the six 'yStem that is changing- 

major alluvial fills in western lowa valleys represent syn- 
chronized ep~sodes of gully cutting and filling during the last Literature Cited 
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Denver, Colo. namic and will change Over and riparian 'ystems are Cheng, J.D. 1989. Streamflow changes after clear-cut loggtng of a 
probably more dynamic than the associated uplands. The Dine beetle-lnfested watershed in southern Brit~sh Columbia. 

~anada. Water Resources Research 25:449-456. 
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Riparian Zones: 2) History and Human Impacts 
Tony Svejcar 

Human Impacts on Riparian 
Zones 

T he impacts of Native Americans 
on riparian systems are rather 
hard to judge. Native American 

populations tended to fluctuate with 
climatic shifts, as did impacts on the 
landscape. Certainly riparian areas 
were used as sources of water, pelts, 
fish and other raw materials, and may 
have served as camping grounds for 
migrating tribes. Thus there may have 
been relatively small areas that were 
impacted. In some areas of the coun- 
try, such as the Southwest, rather ad- 
vanced and extensive irrigation sys- 
tems were used and water flows were 
diverted. Flood plains were developed 
for agriculture in some regions. 

Beavers 
The first potential impact of 

European settlers on riparian zones 
came earlier than most might realize. 
The North American beaver was high- 
ly sought after for the European cloth- 
ing market. Therefore, beaver popula- 
tions in eastern North America were 
rapidly depleted (Spencer 1985). The 
removal or reduction of beaver popula- 
tions from streams in western North 
America came at a surprisingly early 
date. In the 1820ts, the Hudson Bay 
Company adopted a policy of deliber- 
ately over-trapping beavers in areas 
that bordered the Pacific Northwest. 
The strategy was designed to discour- 
age trappers from other countries from 
attempting to claim territory over which 
the Hudson Bay Company wished to 
maintain control. The situation was 
summed up by Cline (1974) as fol- 
lows, "The executives for the Hudson 
Bay Company knew that the American 
fur-trading companies were operating 
on a shoestring. . .if catches were 
small, Indian hostilities great, or other 
difficulties arose, American companies 
could sustain losses for only a few 
years, if that, before going bankrupt". 

By the end of the 19th century, many 
of the beavers in North America had 
been removed from riparian systems 
(Clements 1991), and the beaver may 
even have approached extinction 
(Naiman and Melillo 1984). 

Why would removal of beaver popu- 
lations have a major impact on riparian 
systems, and how common were 
beavers prior to settlement of North 
America? The answer to the second 
part of the question is startling. Prior to 
European settlement, estimates indi- 
cate there were between 60 and 400 
million beavers, with a density of about 
10 beavers per square mile in their pri- 
mary habitats (Naiman and Melillo 
1984). The following quote was given 
by Nelson (1918) concerning the 
abundance of beaver, "When North 
America was first colonized, beavers 
existed in great numbers from coast to 
coast, in almost every locality where 
trees and bushes bordered streams 
and lakes, from the Yukon Delta, in 
Alaska, and the MacKenzie Delta, on 
the Arctic coast, south to the mouths 
of the Colorado and the Rio Grande. 
Vertical distribution from sea level to 
9,000 feet". Clearly there were plenty 
of beaver in North America, but how 
might their removal have influenced 
the streams and lakes with which they 
were associated? 

The influence of beavers on the 
structure and functioning of riparian 
zones may be substantial, at both the 
local and at the landscape level. 
Johnson and Naiman (1987) consid- 
ered the beaver to be a "keystone 
species" in that its influence on the 
ecosystem goes well beyond its re- 
quirements for food and space. 
Specifically, beaver may alter the hy- 
drology and nutrient cycling in a 
stream or even an entire river system. 
Naiman et al. (1986) suggested that 
prior to removal of the beaver, large 
amounts of carbon and nutrients (eg. 
nitrogen) were retained in the upper 
portions of watersheds rather than 

being transported downstream. 
Beaver dams tend to slow the veloci- 

ty of water, which causes sediment 
and debris carried by the steam to be 
deposited behind the dams (Johnson 
and Naiman 1987). Because the 
beaver dams backed up water, the 
water table increased (Elmore and 
Beschta 1987), creating wetland 
patches that are important to the diver- 
sity of the landscape. In fact, Kay 
(1 994) has suggested that thousands 
of years of beaver activity may have 
created many of the West's fertile val- 
leys. Once beavers were removed the 
dams were no longer maintained and 
eventually dam failure occurred. As 
dams gave way, stream energy be- 
came confined to discrete channels 
rather than being dissipated, which 
caused down-cutting and erosion 
(Elmore and Beschta 1987). The po- 
tential of the stream systems to store 
water in the flood plains would also 
have declined as the beaver dams 
failed. 

Livestock 
The next major impact of human set- 

tlement on riparian systems involved 
the introduction of livestock into the 
western U.S. The impacts, again, 
probably began earlier than most peo- 
ple realize. By the 1590s, cattle, 
sheep, and goats had been introduced 
into what is now the southwestern 
U.S. (Holechek et al. 1989), and by 
the 1700s most Indian pueblos in the 
southwest had sheep flocks, some 
numbering up to 30,000. 

The western livestock industry did 
not develop until after the Civil War. 
Although the numbers may not have 
been entirely accurate, the Dept. of 
Commerce census indicates that in 
1870 there were 4.6 million cattle in 
the 17 western states, 35 to 40 million 
in 1884, and 27 million in 1890 (USDC 
1943). Why the dramatic changes over 
this 20-year period? Cattle prices were 
relatively high and a great deal of in- 
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vestment capital from the eastern U.S. 
and Europe was devoted to expanding 
cattle operations in the wide open 
West. Some cattle operations in 
Montana generated profits of 25 to 
40% for their investors during this peri- 
od (Mitchell and Hart 1987). The 
sheep industry was also expanding 
during this period. Drought and/or se- 
vere winters in the late 1880s and 
early 1890s, coupled with low cattle 
prices, greatly reduced the number of 
cattle in the western U.S. However, 
the extremely high livestock numbers 
had a major impact on rangelands of 
the West, both uplands and riparian 
systems. There were numerous re- 
ports of overgrazing in newspapers 
and livestock association publications 
during the latter part of the 1800s 
(Holechek et al. 1989). The situation 
was summed up by this quote from 
Griffiths (1 902): 

From a natural tendency to in- 
crease rather than diminish the 
number of stock has resulted in a 
condition of shortage of feed, which 
was foretold years ago by those 
who were studying the treatment of 
the ranges. This condition has 
awakened great activity in investi- 
gations of questions pertaining to 
the preservation of the feed supply 
of the public pasture lands. So nu- 
merous are the requests for infor- 
mation, advice, and suggestions for 
the improvement and management 
of the ranges which are received in 
the Office of the Agrologist that it is 
very difficult to give all of them the 
attention which they deserve. 

During the period Griffiths was sur- 
veying conditions on the range, there 
was no control over grazing on public 
lands in the West. The general rule 
was, whoever got there first used the 
forage. Griffiths concluded that many 
ranges were producing only one-third 
of their potential. 

The lack of management on the 
rangelands of the West caused a num- 
ber of problems in addition to reduced 
forage production. Reynolds (1 91 1) 
described the relationship between 
heavy sheep grazing of the Wasatch 
Mountains in Utah, and flooding and 
sedimentation caused by the removal 
of vegetation. The loss of water 
sources as a result of gully formation 
(or down-cutting) in stream systems 

There appears to be 
progress towards a more 

balanced approach, where 
uplands and riparian zones 

both receive attention in 
the planning process. 

was also mentioned. Cottam and 
Stewart (1940) described the vegeta- 
tion of the Mountain Meadow area in 
southwestern Utah prior to and after 
the settlement of the area. This site 
was a common stop for the wagon 
trains heading from the East to 
California; it was also the site of the 
Mountain Meadow Massacre, where 
over 100 emigrants were killed by 
white men and Native Americans led 
by John D. Lee. The following quote 
from Cottam and Stewart (1940) pro- 
vides an interesting brief history of the 
site, "March 23, 1877, while awaiting 
execution at the scene for the 
Mountain Meadow massacre, John D. 
Lee told the officer in charge that the 
entire landscape had undergone such 
great changes in general aspect as to 
make impossible the accurate desig- 
nation of particular landmarks of the 
massacre. The huge wash, 30 feet 
deep and 40 feet wide, had not then 
gutted the old meadow, but unrestrict- 
ed grazing and a severe current 
drought had killed most of the forage 
plants and they had been replaced by 
shrubs". Thus, over a 20-year period 
an important watering point on the trail 
to California had more-or-less been 
lost. 

Unfortunately, only in the past 10-1 5 
years has much emphasis been 
placed on riparian areas. During the 
previous 50 years nearly all the em- 
phasis was on improvement of upland 
range communities. There appears to 
be progress towards a more balanced 
approach, where uplands and riparian 
zones both receive attention in the 
planning process. A more detailed dis- 
cussion of grazing and riparian zones 
can be found in Platts (1991) and 
Elmore and Kauffman (1 994). 

Herbicides 
After World War II, the phenoxy her- 

bicides, principally 2,4-D became 
available for manipulation of vegeta- 
tion (Vallentine 1971). During the 
same general time frame, there was a 
prevailing attitude that phreatophytic 
vegetation (plants that use ground 
water) should be removed to increase 
streamflows and thus water yield. The 
combination of availability of 2,4-D 
and the desire to improve water yield 
resulted in extensive spraying of 
streamside vegetation from 1940 to 
1970. The U.S. government provided 
matching funds on spraying projects 
that were intended to increase water 
yield. Unfortunately, at the time there 
was little appreciation for the impor- 
tance of the woody vegetation in hold- 
ing stream banks together during peak 
flows. 

Mechanical Treatments 
Many of the larger streams and 

rivers in the western U.S. have been 
subjected to mechanical manipulations 
of one sort or another. After World 
War II there was a good deal of heavy 
equipment available at relatively low 
prices (Elmore, personal communica- 
tion). Many streams and rivers were 
straightened with the intention of re- 
ducing the flood hazard. Hunter (1 991) 
cites the case of the John Day River, 
which was straightened after the 
floods of 1964. The thought behind the 
project was that straight reaches will 
carry water faster than meandering 
reaches and therefore the flood haz- 
ard will be reduced. Unfortunately, as 
Hunter points out, fish habitat is great- 
ly reduced, erosion increased, and 
there must be a continual effort to 
keep the river confined to the artificial 
channel. 

Riparian vegetation is also influ- 
enced because the riparian zone is re- 
stricted to a narrow band along the 
river, the flood plain and river are func- 
tionally separated, and timing and in- 
tensity of flows are greatly altered. By 
separating the river from the traditional 
flood plain there is less opportunity for 
water storage. The result is generally 
greater peak flows in the spring, but 
also lower minimum flows in late sum- 
mer or early fall. 
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San Francisco Bay was thought to 
have filled with sediment during the 
hydraulic mining period in the Sierra 
Nevada. 

Dredging of streams was relatively 
common in the Rocky Mountains dur- 
ing the early part of this century. 
Dredges varied in size, but the basic 
principal remained the same. The 
dredge traveled up or down a stream 
separating ore from streambed materi- 
al, and dumping the tailings alongside 
the stream (Photo 2). Because the 
dredges were not particularly efficient, 
and the price of gold fluctuated, some 
stream stretches were dredged sever- 
al times. 

A more subtle influence of mining 
activities on stream systems relates to 
changes in stream chemistry. Old tail- 
ing piles can leak various undesirable 

Photo 1. The Crooked River in central Oregon. There is nothing crooked about this 
stretch, which was straightened during road building. (Photo courtesy of John 
Buckhouse). 

Road building is another factor influ- 
encing the structure of many stream 
systems (Photo 1). Unfortunately, rela- 
tively little thought is generally given to 
stream function during the road build- 
ing process. Fumiss et al. (1991) point 
out that in most cases it is impossible 
to build roads that do not adversely af- 
fect streams. 

There are many other forms of me- 
chanical alterations of river systems, 
including dams, domestic and agricul- 
tural diversions, bank stabilization, 
dredging for navigation, etc. Many of 
these treatments are more obvious to 
the casual observer than the treat- 
ments listed above. But basically, any 
factor that influences the structure and 
functioning of stream and river sys- 
tems will impact riparian vegetation. 

Logging 
There are a number of ways in 

which logging operations can poten- 
tially impact streams, and thus riparian 
vegetation. As is the case with live- 
stock grazing and other human activi- 
ties, relatively little attention was given 
to the impact of logging on riparian 
systems until the past 10-1 5 years. In 
some areas, particularly the Pacific 
Northwest, streams and rivers were 
used as a means of transporting logs. 

This practice is not common today, but 
the impacts of previous activities may 
be long lasting. In order to transport 
logs it was necessary to remove de- 
bris, boulders, and other obstructions 
from the stream. The large volume of 
logs floating down a stream had nega- 
tive impacts on channel shape and ri- 
parian vegetation. If the reader has an 
interest in timber harvesting and silvi- 
culture in relation to riparian habitat, 
Chamberlin et al. (1991) provide use- 
ful information. A detailed discussion 
of log transportation in waterways is 
provided by Sedell et al. (1991). 

Mining 
Historical mining activities have sig- 

nificantly altered riparian habitats in 
specific locales in the western U.S. 
Some of the early mining technologies 
are particularly noteworthy. The hy- 
draulic mining that occurred in north- 
em California and parts of the Pacific 
Northwest during the late 1800's and 
early 1900's was especially damaging. 
A pressurized stream of water was 
used to wash loosely consolidated 
gravels from stream banks so that 
gold ore and gravel could be separat- 
ed. The effect was to destroy stream 
structure and produce tremendous 
sediment loads. A significant portion of 

compounds into stream systems for 
years after a mine has been aban- 
doned. One of the most common ef- 
fects is acidification of stream stretch- 
es. Unfortunately, changes in stream 
chemistry can occur miles down- 
stream, depending on the nature of 
the mining and the stream system. A 
detailed review of mining impacts has 
been compiled by Nelson et al. (1991), 
and they cover a wide range of poten- 
tial impacts and potential mitigations. 

Recreation 
As with livestock and wildlife, humans 
tend to be drawn to riparian areas, and 
spend a disproportionate amount of 
time in riparian areas. Some potential 
impacts of recreation on riparian areas 
relate to road and trail building, camp- 
sites, bank trampling, off-road vehicle 
use, mountain biking, etc. Some reser- 
voirs were built primarily for recreation. 
Over the years, a wide range of treat- 
ments have been tried to improve fish- 
ing. In some areas willows were 
sprayed to improve fishing access to 
streams, woody debris and beaver 
dams were removed with the intention 
of improving upstream and down- 
stream fish migration, and log dams 
have been built in streams. Fish pop- 
ulations have been manipulated both 
by using rotenone to kill "trash' fish 
and by stocking with hatchery fish. In 
general, the effects of recreation tend 
to be localized with the majority of ri- 
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process if the vegetation is able to trap 
the sediment. Alternatively, large in- 
puts of sediments can change the 
functioning of a stream. Medina and 
Martin (1988) described a situation in 
southwestern New Mexico, where a 
large wildfire in the headwaters of a 
stream upset the dynamic equilibrium 
of the system. In this instance, the 
wildfires were followed by storms that 
deposited large amounts of sediment 
in sections of the stream, thereby rais- 
ing the channel bottom. As the mor- 
phology of the stream channel adjust- 
ed to the addition of sediments, ripari- 
an vegetation also changed. 

In the past there seemed to be rela- 
tively few introduced invader species 
that had the ability to dominate ripari- 
an plant communities. There were cer- 
tainly cases where "weeds' became a 
component of riparian communities, 

Photo 2. Mlnmg dredges completely altered streams and associated rrparlan zones. especially on the drier end of the 
(Photo courtesy of Warren Clary). scale. However, in recent years a 

number of species that can totally 
dominate a riparian zone have be- 

parian areas receiving relatively dis- plant productivity will increase about come noticeable on the landscape 
persed activity. Some of the recre- 30% if C02 doubles from preindustrial (Sheley et al. 1995, Young et al. 
ation-related activities, such as stock- levels. 1 995). 
ing of non-native fish, may have much Humans have also been rather ac- 
larger impacts on aquatic animal and tive in introducing alien plant species. Conclusions 
insect populations than on riparian In some cases the introductions are in- 
vegetation, per se. Recreation is not a tentional, in most cases accidental. Riparian areas are very important 
major focus of this paper, so the read- Some introductions have had a major components of the landscape, even 
er should consult the review by Clark impact on upland vegetation. For ex- though they may comprise only a small 
and Gibbons (1991) if more detailed ample, cheatgrass was introduced into percentage of the land area. These 
information is desired. the western U.S. around the turn of areas are closely linked to the sur- 

the Century and now dominates more rounding uplands which serve as the 
Other Impacts than 100 million acres in the Inter- source of water and sediment that are 

The factors listed above probably mountain West (Mack 1981). The in- the life blood for stream systems and 
account for the overwhelming majority vasion of cheatgrass has resulted in associated riparian vegetation. A wide 
of human impacts on riparian areas. very frequent wildfires in some areas range of human activities have impact- 
However, the list is certainly not all in- (as often as once every 5 years), ed riparian zones. The challenge to re- 
clusive. Changes in upland vegetation, which may dramatically decrease plant source managers is to define the im- 
either through conversion to agricul- species diversity (Whisenant 1990). If pacts on a particular stretch of stream, 
ture, fire suppression, or introduction wildfires are frequent enough, one re- and where possible work toward im- 
of invader plant species can have an sult will be increased erosion and sedi- proving both the structure of the 
impact on water and sediment move- ment loading into streams. Lacey et al. stream and the associated vegetation. 
ment to riparian zones. A previous (1989) found that invasion of spotted 
section dealt with the linkage between knapweed increased sediment yield 
upland and riparian vegetation. Water and runoff by 192 and 56% respective- Literature Cited 
diversions for industrial, agricultural, ly, compared to bunchgrass range- 

Chamberlin, T.W., R.D. Harr, and F.H. and urban uses also have the potential land. Changes in runoff and sedimen- 1991. Timber silvi- 
to alter streamflows and thus riparian tation levels may have either positive culture, and watershed processes. p. 
vegetation. We can only guess how or negative effects depending on the 181-205. In: W.H. Meehan (ed.), 
the increases in atmospher~c C02 will nature of the riparian areas. In a de- Influence of forest and rangeland m n -  
influence the landscape. There is a graded stream system, some input of E:e:,"t:t ~ m ~ ~ , " , " : ~ i ~ ~ ~ ~ ~ s a ~ ~ ~ ~ ~ ~  
large body of research indicating that sediment can help the bank building ~ d .  
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Proposed CRP Policy: On Track or a Source of Concern 
Rodney D. Jones, Paul D. Ohlenbusch, and Jeffery Tranel 

T he Conservation Reserve Program (CRP) was origi- 
nally established in Title XI1 of the Food Security Act 
of 1985 as a voluntary, long-term cropland retirement 

program. The program has been administered by the 
United States Department of Agriculture (USDA). Original 
goals of the program included soil erosion reduction, pro- 
tection of long term productivity of the land, improvement of 
water quality, enhancement of wildlife, reduction of sedi- 
mentation, reduction of surplus commodities, and income 
support for farmers (Osbom et al. 1992). Permanent vege- 
tative cover was established on contract land in return for 
annual rental payments disbursed by the USDA. 

Nationwide, approximately 36.4 million acres were en- 
rolled in the CRP program through the first 12 sign-up peri- 
ods ending in June of 1992 (USDA 1994). An additional 
650,000 acres were enrolled in the 13th sign-up which took 
place in the fall of 1995. Of the 36 million acres about 9.7 
million were enrolled in the Northern plains states of North 
Dakota, South Dakota, Nebraska, and Kansas. Another 5.3 
million were enrolled in the Southern Plains states of 
Oklahoma and Texas (Osborn et al. 1995). Annual CRP 
rental payments average about $49.67 per acre (USDA 
1997 Farm Service Agency personal communication) and 
total more than $1.8 billion per year. The future of the CRP 
program is an important topic for agricultural policy debate, 
and is particularly important for the plains states. 

The benefits of the CRP program have not been easy to 
quantify, however many benefits exist. For example, the 
magnitude of soil erosion reduction in Kansas has been es- 
timated at 16 tons per acre per year (Osbom et al. 1995). 
CRP has also been credited with providing improved 
wildlife habitat and species distribution (Lee 1994). 

Improvements in water quality have been documented 
(Satterthwaite 1994), and other original goals of the pro- 
gram have been met to varying degrees. 

Under the original law, the first CRP contracts were 
scheduled to expire 30 September 1995. By action of the 
Secretary of Agriculture, these contracts were allowed to be 
voluntarily extended for one additional year. Again in 1996, 
expiring contract holders were given the option to extend 
for another year. These two actions, combined with a large 
original sign-up for 1997 expiring contracts, result in an es- 
timated 62% of contracts, representing 67% of total CRP 
acres in the United States (Table 1) that are scheduled to 
expire on 30 September 1997. Landowners, and other con- 
tract holders, are faced with making decisions affecting 
large amounts of CRP land in 1997. 

The New Farm Bill: 
The Federal Agriculture Improvement and Reform Act 

(FAIR) of 1996 was signed into law on 4 April 1996. The act 
provides for CRP administration to remain with the Farm 
Service Agency. Specific provisions in the act extend au- 
thority for a CRP program through the year 2002, and allow 
enrollment to be maintained at a maximum of 36.4 million 
acres. The act, and subsequent actions by congress, re- 
quired the Secretary of Agriculture to issue specific regula- 
tions for implementation of CRP policy by 15 September 
1996. The proposed rules regarding CRP were published in 
the Federal Register on 23 September 1996. The proposed 
rules include provisions for enrolling existing contracts and 
bidding new acreage into CRP. Changes from previous 
provisions include a different erodibility index for land to 
qualify, a much different method of calculating acceptable 
rental rate bids, and the declaration from the Secretary of 

Table 1. The number of acres and contracts originally bid into the Conservation Reserve Program by state, year signed and expiring. 
(USDA 1997). 

Year Colorado Kansas New Mexico Qklah~rna Texas United States 
&md exDires contracts m contracts er;ras contracts u contracts contracts x@.s. contracts 
1986 1995 857 358,777 1,320 104,599 310 95,696 423 60,980 687 155,253 21,053 2,047,473 
1987 1996 2,809 952,330 8,507 873,485 984 329,867 2,976 463.686 7,508 1,813,223 124.865 13,664,979 
1988 1997 1,220 322,691 10,142 1,054,646 144 37,939 2,765 365.1 16 5.349 1.073.697 87.536 8.756.572 

total 

EXPIRE 1997' 

Percent expiring 

' Almost all of the contract holders with contracts scheduled to expire in 1995 and 1996 elected to extend the expiration when offered by USDA. These contracts now 
expire September 30, 1997. 
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Table 2. Selected characteristics of the respondents to the survey at the CRP meetings in late 1996. 

Item Colorado Kansas New Mexico Oklahoma Texas AH' 

Total usable forms 42 75 45 54 117 338 
Average age 57 59 59 61 61 60 

Cropland - total acres 140,865 89,172 62,678 69,279 161,269 527,681 
- average acres 4,269 1.486 1,649 1,474 1,716 1,905 

Grassland - total acres 63,110 48,900 88,448 76,444 133,843 410,999 
- average acres 2,630 998 2,948 1,737 1,521 1,734 

CRP contracts -total number 128 175 84 162 263 822 
- average number 3.0 2.3 1.9 3.0 2.2 2.4 

CRP acres - total 53,983 44,118 34.293 45,163 1 13,294 295,001 
- average 1,285 588 762 836 968 873 

'Numbers in "All" column total to more than the "state" columns because some participants did not give their state. 

Agriculture that no more one year extensions will be of- age of 873 acres per respondent. Survey respondents con- 
fered. Contract holders, especially those with contracts ex- trolled over 2.7% of CRP acres in Colorado, 1.5% of CRP 
piring in 1997, are faced with making a difficult decision that acres in Kansas, 7.1% of CRP acres in New Mexico, 3.8% 
will effect both the land and their financial well being for of CRP acres in Oklahoma, and 2.7% of CRP acres in 
several years. Texas. 

The Opportunity to Educate and Gather Information: 
Extension specialists and researchers from five states 

(Colorado, Kansas, New Mexico, Oklahoma, and Texas) 
put together a multi-state educational program consisting of 
a series of seven meetings to help contract holders under- 
stand the 1996 farm bill as it relates to CRP and to develop 
a framework for evaluating their options for expiring CRP 
contracts. Representatives from the Natural Resource 
Conservation Service (NRCS) and the Farm Services 
Agency (FSA) cooperated and were heavily involved in 
each meeting. By coincidence, the meetings were sched- 
uled immediately following the release of the proposed 
rules by the Secretary of Agriculture. Meetings were held in 
Goodland, Kansas; Eads, Colorado; Garden City, Kansas; 
Claude, Texas; Guymon, Oklahoma; Portalis, New Mexico; 
and Big Spring, Texas between 30 September 1996 and 10 
October 1996. Topics presented included an overview of 
the proposed rules and the conservation compliance provi- 
sions, converting post CRP land to haying, grazing, or crop- 
ping, and an overall decision making process for evaluating 
the post CRP land use options. Meeting participants were 
also provided with a proceedings containing more detail on 
the above topics (Ohlenbusch 1996). It is estimated that 
over 700 people attended the series of meetings, with large 
audiences present at each location. 

A survey form was designed and distributed to meeting 
participants. The objectives of the survey were to gather in- 
formation about the people attending the meetings as it 
pertained to their CRP holdings, and to identify concerns 
regarding the future of the CRP program. A total of 41 6 sur- 
vey forms were returned by program participants, with 338 
representing CRP contract holders (Table 2). A summariza- 
tion of the data from the 338 contract holders surveyed re- 
veals that the program was attended by holders of large 
contracts and contract holders that control a sizable share 
of the CRP land in the areas where the meetings were 
held. Contract holders responding controlled a total of 
295,000 acres (0.8% of acres) currently in CRP, or an aver- 

Contract Holder Intentions and Concerns: 
Contract holders were asked to list their intentions for 

CRP land after contract expiration both before the sympo- 
sium, and after hearing the presentations. Two interesting 
observations are worth noting: Many of the participants 
changed their minds at least somewhat after hearing the 
presentations; and the vast majority of contract holders 
were uncertain regarding the use of CRP land after contract 
expiration, even after the symposium. 

Contract holders were provided with a list of concerns or 
issues surrounding the CRP contract expiration decision 
and asked to provide a relative ranking of the importance of 
that particular issue in making their decision. Respondents 
were asked to rank each concern or issue on a scale of from 
1 (very important) to 5 (unimportant). The rankings of the re- 
sults are presented in Table 3. Overall, two related issues 
clearly dominated in terms of importance to survey respon- 
dents: "new CRP renewal rental rates if re-enrolledn with the 
highest ranking in all states; and "local land rental rates and 
influence of CRP payments" with the second highest overall 
ranking. One could interpret these high rankings as an indi- 
cation that many of the current contract holders were con- 
sidering renewing CRP contracts, but were concerned that 
renewal rates may not be high enough to provide an incen- 
tive to leave the land in permanent cover. 

"Effects on land values and borrowing power if left in 
CRP" was the third highest ranked issue and concern. 
Effects of CRP land on tax base to fund county government 
ranked 11. It is interesting that this concern ranked this low 
and varied greatly among the states. It probably reflects 
local tax and land value issues rather than a regional issue. 

The remaining issues varied greatly between the states 
reflecting difference in attitudes and economics. As an ex- 
ample, the fourth and fifth highest ranked concerns overall 
were the price of wheat and grain sorghum respectively re- 
flecting the high value of the two crops in the five state re- 
gion. However, the price of cotton was the fifth highest 
ranked issue in New Mexico and seventh in Texas. 
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Table 3. The rankings of the issues and concerns ranked by participants by states at seven CRP meetings in 1996. 

Item Colorado Kansas New Mexico Oklahoma Texas All 

New CRP rental rates if re-enrolled. 1 1 1 1 1 1 
Local land rental rates and influence of CRP payments. 4 2 2 3 2 2 
Effects on land value and borrowing power if left in CRP. 2 4 5 6 5 3 
Price of wheat. 3 3 3 2 13 4 
Price of Grain sorghum. 6 4 3 4 9 5 
Cost, cost-share of improvements in grazing or cropping. 5 10 7 5 3 6 
Cost associated with meeting conservation compliance. 10 6 9 10 6 7 
Cost, cost-share of perimeter fencinglwater developments. 9 8 8 9 4 7 
Hay prices and grazing rental rates. 11 7 6 7 10 9 
Investment costs in machinery for cropping. 8 14 10 11 8 10 
Effects of CRP land on tax base to fund county government. 7 11 12 14 12 11 
Investment costs in breeding stock and livestock prices. 12 16 11 8 11 12 
Landlord/tenant relationship pertaining to CRP participation. 14 9 13 12 14 13 
Price of com. 13 12 14 13 16 14 
Income potential from recreationlwildlife. 16 15 17 15 15 15 
Price of cotton. 17 17 15 17 7 16 
Price of sunflowers. 15 13 16 16 17 17 

Surprisingly, concerns about the landlordltenant provi- know the "rules of the game" in time to make decisions re- 
sions in the proposed rules for CRP renewal were not as garding contracts that are scheduled to expire in 1997. 
highly ranked overall, with an overall ranking of 13. Their financial viability, the economic infrastructure of rural 

lnvestment costs for converting CRP land to alternative communities, wildlife populations, and erosion controls are 
uses, and the availability of cost share funds to help offset dependent upon CRP contract holders making wise, well- 
these costs were generally ranked as being of moderate informed decisions. 
concern by contract holders. Machinery investment costs 
for cropping, costs associated with meeting conservation References 
compliance, cost and availability of cost-share funds to de- 
velop perimeter fencing and water, and the cost and avail- Lee, C.D. 1994. ASCS position On CRP, Present and Future. In: 

CRP - What are the Options?, Proceedings of a Workshop for ability of cost-share funds for other improvements neces- People interested in the Future of the Conservation Reserve 
sary for grazing or cropping received overall rankings of proaram Land. 
5-9 with hay prices and grazing rental rates. ~ h l e i b u s c h .  P.D. Editor. 1996. Decision CRP Proceedinas of a 

The income potential irom recreation or wildlife uses of symposium to provide contract holders with the latest C* poli- 
cies and regulations and provide guidelines for decision making. the land if left in permanent cover did not appear to be a 

Osborn, C.T., Lacuna, and M. Linsenbigler. 1992. The 
very important concern of contract holders. Participants ap- conservation Reserve Program: Enrollment Statistics for Signup 
parently See this as a minor Source of income that will not Periods 1-1 1 and Fiscal Years 1990-92. Resources and 
be a primary determinant of the future uses of CRP land. 
Finally, given that the average age of contract holder re- 
spondents to the survey was 60 (Table 2), it is likely that a 
considerable amount of land currently in the CRP will 
change hands over the next several years. This point was 
expressed and verified by several symposium participants. 

Conclusions 

The proposed rules regarding the extension of existing 
CRP contracts and entering new land into the CRP have 
generated a lot of confusion and uncertainty among pro- 
ducers and contract holders. Given the large amount of 
land in CRP contracts that are scheduled to expire in the 
next few years, it is important that contract holders carefully 
evaluate all the options available to them. In the process of 
conducting a series of seven informational meetings in five 
plains states, extension specialists and researchers discov- 
ered the magnitude of frustration and uncertainty surround- 
ing the CRP policy. Contract holders want and need to 
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Cattle-free Rangeland 
Jim Brunner 

"Grazing of livestock on Inter-mountain Basin public lands 
should not be allowed," stated Ms. Joy Belsky, representing 
the Oregon Natural Resources Council. 

Departing from the topic printed in the program, Belsky 
instead substituted her version of how to attain her organi- 
zation's goal. 

In a well presented argument, Belsky stressed five points 
to buttress her demand for removal of livestock. A skilled 
public speaker, Belsky addressed the recent Sustaining 
Rangelands Ecosystems Symposium held at LaGrande, 
Oregon. 

Her five points were: (1) Evolution, (2) Cryptogamic 
Crusts, (3) Soil Nitrogen, (4) Biodiversity, and (5) Weeds 
and lnvasive Trees. 

Evolution is considered to be important in that the vegeta- 
tion of the Intermountain Basin did not develop under heavy 
grazing pressure as did the vegetation in the Great Plains 
under prehistoric and historic bison, antelope, and deer 
grazing. Since the Great Basin vegetation is inherently 
more fragile to grazing, it should not now be grazed, Belsky 
argues. 

This idea is not new. Dr. Joe Robertson of the University 
of Nevada, Reno presented the idea nearly forty years ago. 
Dr. Robertson, however, was pointing out this fact to alert 
graziers that grazing methods successful in the eastern 
U.S. could not be imported to Nevada. If one examines the 
habits of bison, one finds they used "flash" grazing. The 
herds moved into the land, grazed it, and moved on. Most 
of the plants were grazed only once per grazing season. 
Domestic cattle on the Great Plains today graze and re- 
graze each plant, changing the vegetation over time to sod 
grasses. Dr. Weaver's examination of the Great Plains veg- 
etation just before and again after the Dust Bowl years of 
the 1930's, found a tremendous change in vegetation, with 

the vanishing of tall and mid-grasses and an increase of 
sod grasses even on areas not subject to livestock grazing. 
Obviously, the vegetation changes with drought and slowly 
recovers to taller vegetation in response to precipitation. 

In the northern Great Basin, we find bunch grasses which 
are not resistant to continued close grazing of re-growth, 
probably because the hot dry summers provide little oppor- 
tunity for re-growth. Most grazing systems attempt to copy 
the 'flash' grazing method, such as the Alan Savory 
method, which through the use of small paddocks and fre- 
quent movement of livestock to fresh areas attempts to du- 
plicate the Serengeti Plains use by wildebeests. 

Farther south in the Intermountain Basin, we find galleta 
grass is dominant. The huge areas of this sod-forming 
grass would probably be excluded by Belsky from her 
areas that are Evolutionarily too inept to be grazing. 

Belsky stated that livestock should be removed only from 
public lands. The areas of private land were specifically ex- 
cluded from her proposed ban. She did not explain her bias 
toward private owners, but it should be clear that if livestock 
are permitted only on private land, it is not necessary to for- 
bid the private land owner to graze. This will occur naturally 
since there are no large areas of private rangeland in the 
Great Basin. Since one cannot afford to pay taxes on such 
low-value land, early settlers sought patent only to irrigable 
land. Traditionally, the northern Great Basin rancher owns 
only enough irrigated land to support his livestock during 
the winter months when livestock is excluded from public 
lands. 

In the southern portion of the Great Basin, most ranchers 
qualify for use of public lands through ownership of waters. 
In this area, where deep snows seldom occur, livestock use 
the range yearlong. There is no need for haylands to feed 
the cattle during part of the year. In this portion of the Great 
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Basin, most of the forage is brush of some type or is tobosa 
grass or black grama grass, both of which reproduce vege- 
tatively. The lntermountain Basin produces varied vegeta- 
tion and the climate differs from east to west and from north 
to south. 

Cryptogamic crusts intrigue Belsky. These are the lichens 
and mosses and whatnot that form a thin crust on the sur- 
face of bare soils. Similar to those which grow on bare rock, 
the crusts are quite fragile. The crusts are valuable in 
breaking rain-drop impacts and thus reduce sedimentation 
of the rain water. A hard rain or hail, however, will also 
break these crusts. Belsky theorizes that some of the mi- 
crobiota are able to fix nitrogen and are thus of inestimable 
value. 

A thorough search of the research reveals no evidence 
that the microbiotic crusts have any role in fixing nitrogen. 
Moreover, these tiny plants are active only when fairly 
warm and wet. They are seldom damp for a twenty-four 
hour period during the warmer part of the year. When bro- 
ken by humans, deer, antelope, or livestock, it has been 
observed that the crusts will reform as soon as enough 
moisture is received at a time of proper temperature for the 
plants to grow. Plant litter on the soil surface is much more 
valuable from a soil erosion viewpoint than the cryptogamic 
crusts and amounts of litter can be manipulated as needed. 

Soil Nitrogen is Belsky's third point. As mentioned above, 
she theorizes that nitrogen-fixing by microbiotic crusts are 
all important on rangelands. Her theory cannot be substan- 
tiated. 

One should recognize that nearly all of the nitrogen avail- 
able to plants on rangelands comes from (a) precipitation 
and (b) the decomposition of roots. By far the larger con- 
tributor is summer thunderstorms. In any desert, the de- 
composition of above-ground litter is slow and most of the 
nitrogen escapes into the atmosphere; this is also true of 
cattle droppings. Droppings are valuable as above-ground 
litter to break the impact of rain-drop splash. Where drops 
fall on bare soil the ground is churned causing the incorpo- 
ration of silt particles into the water. As muddy water flows 
overland and tries to sink into the soil, the silt is filtered out 
and seals the soil to additional infiltration. Rangeland plants 
are widely spaced, compared to your lawn, because of the 
lack of water and lack of soil nutrients. Water is almost al- 
ways the limiting factor. 

Biodiversity, states Belsky, is limited when grazing occurs. 
This is very true, where destructive grazing has occurred. 

And this is where Man, the manager, can prevent the loss 
of biodiversity or where already lost, can reconstitute the 
proper mixture of vegetation. The recovery possible with 
proper management is truly phenomenal. Sometimes prop- 
er management is the introduction or perhaps the exclusion 
of livestock for a time, sometimes it is plowing, seeding, or 
burning. There are many tools. The site, the soil, the uses 
desired for the land will determine which tools should be 
used. 

Weeds and invasive trees always increase with grazing, 
insists Belsky. 

Unfortunately, this is not true. If it were true, what an easy 
way to prevent sagebrush invasion or the increase of ju- 
niper trees. In one area, (California) sagebrush is a domi- 
nant and even though plowed once and sprayed with herbi- 
cide twice more, it yet predominates. In another area, (New 
Mexico) livestock was excluded for nearly thirty years and 
at the end of this period, the brush had increased enough 
to eliminate all grass species. 

Ms. Belsky presented a very good paper and we are in- 
debted to her for declaring the agenda of the Oregon 
Natural Resources Council. They seek the elimination of 
the livestock industry, in the lntermountain Basin at present 
and who knows where next? 

Alston Chase, nationally syndicated writer in his In A Dark 
Wood, (Houghton Mifflin, N.Y. 1995, 535 pp.) thoroughly 
explores the preservationist theories. These are well mean- 
ing people who worship something called Nature and 
Biodiversity. Humans are just another species on the Earth 
and deserve less consideration than any plant or animal 
because Man is more adaptable than a spotted owl. 
Scientific methods developed to insure Truth are not con- 
sidered viable; it is what 'feels good' that counts. The goal 
of those implementing the International Convention on 
Biological Diversity, signed by President Clinton, is to re- 
move humans from about 47% of the United States to per- 
mit wilderness to re-establish, notes Mr. Chase. Policy will 
be made in the United Nations. 

The new policy of the Environmental Protection Agency is 
to protect Nature, not human welfare. The new priority of 
the U.S. Forest Service is to restore health to the land, ex- 
plained Dave Unger at the Rapid City meeting of SRM. 
Vice-President Al Gore has indeed re-invented govern- 
ment. 

- 7 

The author is a charter member of the Society for Range 
Management. He can be reached at 391 O'Gara St., Medford, Ore. 
97501. 
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Hawkweeds in the Northwestern United States 
Linda M. Wilson, Joseph P. McCaffrey, Paul C. Quimby, Jr., and Jennifer L. Birdsall 

S everal species of hawkweed (Hieracium spp.) are re- 
cent additions to the weedy flora of the Inland and 
Pacific Northwest, the region encompassing 

Washington, northern Idaho and northwestern Montana. 
Over 60,000 acres are currently estimated to be infested. 
Private landowner concern about the rapid rate of spread of 
hawkweeds is shared by public land managers, wildlife 
managers, timber companies, livestock farmers, and recre- 
ationists. Lack of control of these weeds has become a se- 
rious land management concern in the last decade. Various 
chemical and cultural methods have successfully controlled 
small infestations, but larger, less accessible populations, 
comprising the bulk of the infestation, are more difficult to 
control. Biological control is being investigated as a tool 
with which to combat the increasing hawkweed problem. 
The purpose of this paper is to summarize what is currently 
known about the introduced hawkweeds in the United 
States in order to facilitate future research and manage- 
ment of hawkweeds. 

Taxonomy 

The hawkweeds (Hieracium spp.) are members of the 
tribe Lactuceae (= Cichorieae) in the family Asteraceae. 
The name Hieracium is derived from the Greek 'hierax', 
meaning hawk; allegedly keen-sighted hawks of yore ate 
the sap of the brightly colored plants to sharpen their eye- 
sight (Fernald 1950). Hieracium is an extremely diverse 
genus morphologically. It includes a huge number of taxa in 
which apomixis, hybridization, and polyploidy are all com- 
mon (Stebbins 1950). Apomixis, or asexual reproduction, 
includes both agamospermy (production of seeds without 
pollen) and vegetative reproduction. These reproductive 
strategies generate enormous morphological and cytologi- 
cal variation within and among species, making Hieracium 
one of the most taxonomically difficult genera. Problems 
with taxonomy are worsened by the lack of clearly defined, 
stable characters that are important in classifying species 
within the genus. For example, species are broadly distin- 
guished by the character and amount of pubescence, leaf 
venation, flower color, stolon morphology, and the size, 
shape, and color of the inflorescence (Bailey and Bailey 
1976, Voss and Bohlke 1978). The result has been the de- 
scription of a huge number of species, subspecies, vari- 
eties, and forms that differ slightly (Sell 1974). Zahn (1 921 - 
22) conducted the most comprehensive treatment of the 
genus in which he described 756 species world-wide. It is 
estimated that while over 10,000 Hieracium species, sub- 
species, varieties and forms have been described world- 
wide, only about 700 species are valid, with the remainder 

being genetic forms of a "related" species (Hitchcock et al. 
1955) 

The genus is divided into 4 subgenera, 3 of which are 
found in north-temperate flora and are distinguished by the 
following key (adapted from LePage 1971): 

1 a. South American flora . . . . . . . . . . . . . . . . . Mandonia 
1 b. North temperate flora 
2a. Plants normally stoloniferous (except. 

H. piloselloides Vill.): Leaves always 
basal; involucre formed of two or three 
series of imbricated bracts . . . . . . . . . . . . . . Pilosella 

2b. Plants not stoloniferous: 
3a. Involucre formed of more than two series 

of unequal length bracts . . . . . . . . . . . . . .Hieracium 
3b. Involucre formed of two series of 

unequal length bracts . . . . . . . . . . . . . . .Stenotheca 

There are generally considered to be about 36 species of 
Hieracium belonging to 3 subgenera in America north of 
Mexico. About 25 species are native to the United States 
and Canada and fall into 2 subgenera, Hieracium (3 
species) and Stenotheca (22 species) (Table 1). Subgenus 
Hieracium is circumboreal in distribution, and is represent- 
ed in North America by H. umbellatum L., H. robinsonii 
Zahn and H. canadense Michx. Species in this subgenus 
reproduce sexually and apomictically. Subgenus 
Stenotheca is restricted to the New World and contains 
most of our native taxa. Species in this subgenus are strict- 
ly sexual. Conflicting characters used to distinguish species 
have generated considerable debate regarding classifica- 
tion. For example, Guppy (1 978) suggested that H. scouleri 
Hook., H. alberfinum Farr., and H. cynoglossoides L. are 
too closely correlated in characters to be distinguished into 
separate species, and instead form a complex of species. 
Similarly, Guppy (1978) suggested that H. umbellatum L., 
and its close relative H. canadense Michx., may be 2 forms 
of the same species. Deardorff (1 977) added H. Iongiberbe 
Howell and H. nudicale Heller to the H. scouleri complex. 
The remaining hawkweed species found in the United 
States and Canada are introduced from Europe and belong 
to 2 subgenera (Table 2). Four species belong to the sub- 
genus Hieracium: H. murorum L., H. argillaceum Jordan 
group, H. sabaudum L., and H. groenlandicum Arv.-Touv. 
Plants in this subgenus have not become weedy in North 
America. The remaining 7 species belong to the subgenus 
Pilosella. As in other subgenera, these plants are difficult to 
distinguish morphologically. From a practical standpoint, 
however, plants in subgenus Pilosella fall into 3 groups. 
The first group is represented by H. pilosella, mouse-ear 
hawkweed, easily distinguished by its single, yellow flower. 
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Table 1. List of Hieracium species native to America north of 
Mexico, by subgenus (H=Hleracium, S= Stsnothece). 

Smcies Subaenus 

H. canadense Michx. (Canada h.) 
= H. columbianum Rydb. 
= H. umbellatum var. scarbisculum Faw. 
= H. laevigatum ssp. canadense Zahn. 

H. robinsonii (Zahn) Fern (Robinson h.) H 

H. umbellatum L. (narrow-leaved h.) 
= H. scabrisculum Schwein. 
= H. canadense var. scabrum 
= H. macranthum Nutt. 
= H. canadense var. angustifolium T. & G. 
= H. kalmii 
= H. suksdorfii Gand. 

H. albiflorum Hook. (white-flowered h.) 
= H. vancouverianum Am.-Touv. 
= H. helleri Gand. 
= H. leptopodanthum Gand. 
= H. candelabrum Gand. 
= H. albiflorum subvar. msendahliizahn. 
= H. albiflorum f. lyallii Zahn. 

H. albertinum Farr (western h.) 
= H. absonum Macbr. 
= H. scouleri var. albe~tinum 

H. agutum Nutt. (S. California h.) S 

H. bolanderi Gray. (Bolander's h.) 
= H. siskiyouense Peck. 

H. cameum Greene S 

H. cynoglossoides L. (houndstongue h.) 
= H. griseum Rydb. 
= H. cusickii Gand. 
= H. flettii St. John & Warren 
= H. panyi Zahn. 
= H. rydbegii Zahn. 
= H. scouleri var. griseum (Rydberg) 

H. fendleri Schultz (Fendler h.) S 

H. gracile Hook. (slender h.) 
= H. hookeri Steud. 
= H. triste var. detonsum 

H. gmnovii L. (hairy h.) S 

H. homdum Fries. (shaggy h.) 
= H. breweri Gray 

H. lemmonii Gray S 

H. Iongiberbe Howell (long-beaked h.) 
= H. piperi St. John & Warren 
= H. scouleri var. Iongiberbe 

H. longipilum Ton. (long-bearded h.) S 

H. marianum Willd. (Maryland h.) S 

H. paniculatum L. (panicled h.) S 

H. pringlei Gray. (woolly h.) S 

H. rusbyi Greene S 

H. s ~ a b ~ m  Michx. (rough h.) S 
H. scouleri Hook. (Scouler's h.) 

= Pilosella scouleri Schu. & Schu.-Bip. 
= H. amplum Greene 
= H. absonum Macbride & Payson 
= H. cinereum Howell 

Species Subaenus 

= H. idahoense Gand. 
= H. nudicale Heller 
= H. paddoense Gand. 
= H. washingtonense Gand. 
= H. cascadorum Zahn. 
= H. chelannense Zahn. 
= H. chapacanum Zahn. 
= H. scouleri var, scouleri 
= H. scoulerivar. nudicale (Gray) 

H. traillii (Green's h.) 
= H. greenei Porter & Britton (? Gray) 
= H. howellii Gray. 
= H. barbigerum Greene 
= H. oregonicum Zahn. 
= H. cinereum Howell. 

H. triste Willd. (alpine h.) S 

H. venosum L. (rattlesnake weed) S 

While predominantly an eastern weed, H. pilosella has a 
limited western distribution in coastal Washington and 
Oregon (Roche 1992). The second group includes H. au- 
rantiacum L., orange hawkweed, the only introduced 
species with orange flowers. The remaining group consists 
of species with multiple, yellow flowers and includes H. 
pratense Tausch. (= H. caespitosum Dumort), H. praealtum 
Vill., H. piloselloides (= H. florentinum All.), H. floribundum 
Wimm. & Grab., and H. flagellare Willd. (= H. auricula L.). 
Known variously as yellow hawkweed, meadow hawkweed, 
field hawkweed, king devil hawkweed, and yellow devil 
hawkweed, this group represents most of the taxonomic 
complexities. 

Until recently, it was thought that only H. pratense (Figure 
1 ) occurred in the Inland Northwest, however, H. floribun- 
dum and H. piloselloides have also been identified in the 
past 6 years. Other populations contain plants that are mor- 
phologically similar to H. pratense and H. piloselloides. 
Lepage (1967) suggested that H. piloselloides is a hybrid 
between H. praealtum and H. flagellare. Similarly, he treat- 
ed H. flagellare as a hybrid between H. pratense and H. pi- 
losella (Lepage 1967, 1971). Guppy (1 976) suggested that 
H. floribundum and H. pratense, distinguishable only by the 
degree of pubescence, may be different phases of a single 
species that exhibits a broad morphological range. Lepage 
(1 967) recognized the largest number of hybrids among the 
introduced hawkweeds, particularly between H. auranti- 
acum, H. pilosella, H. floribundum and H. pratense. It is 
likely that the combined influences of morphological varia- 
tion, polyploidy, frequent apomixis, and widespread hy- 
dridization among the introduced species has led to a huge 
array of intermediate types, and that species distinctions 
can no longer be made in North America based solely on 
descriptions from European flora. 

Biogeography 

H. pratense was likely introduced into the United States in 
1828 (Britton and Brown 1970), and is now commonly 
found from Quebec and Ontario (Frankton and Mulligan 
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Table 2. Llst of Hieracium species lntroduced into America north 
of Mexico, by subgenus (P=Pilosella, H=Hlerecium). 

Species Subgenus 

H. aurantiacum L. (orange h.) P 
= H. brunneocroceum Pugsley. 

H. floribundum Wimm. & Grab. P 
(yellow devil h., glaucous hawkweed) 
H. flagellare Willd. (whiplash hawkweed) P 

= H. auricula L. 
= H. lactucella Wallr. 

H. pilosella L. (mouse-ear h.) P 
H. piloselloides Vill. (King devil h.) P 

= H. florentinum All. 
= H. praealtum Vill. 

H. praealtum Vill. (King devil h.) P 
M pratense Tausch (meadow h., field h.. King devil) P 

= H. caespitosum Dumort (Yellow King devil) 
H. agillaceum Jordan group (European h.) H 

= H. lachenalii Gmelin (common h.) 
= H. vulgatum Fries (common h.) 
= H. molle Pursh. 
= H. strumosum L. 

H. muronrm L. (wall h., golden lungwort) H 
H. groenlandicum Arv.-Touv. (Greenland h.) H 
H. sabaudurn L.(hawkweed) H 

1970) southward to Georgia and Tennessee (Rickett 1987). 
The first record of H. pratense in the western United States 
was in Pend Oreille County, Washington, in 1969 (Marion 
Ownbey Herbarium, Wash. State Univ.). H. aurantiacum 
was introduced into Vermont in 1875 as an ornamental and 
within 25 years spread throughout much of northeastern 
United States and southeastern Canada (Voss and Bohlke 
1978). First recorded in Spokane, Washington, in 1945 
(Marion Ownbey Herbarium, WSU), H. aurantiacum has 
been collected from gardens in Nevada County, California 
(Munz and Keck 1959), on the east slope of the Rocky 
Mountains in Colorado (Weber 1990), coastal Oregon and 
Washington (Rickett 1987), and in southwestern British 
Columbia (Guppy 1976). H. aurantiacum is more wide- 
spread than other hawkweed species primarily because it is 
planted as an ornamental and often escapes cultivation. 
Both H. piloselloides and H. floribundum were first reported 
in northern New York 1879 (Voss and Bohlke 1978) and 
1900 respectively (Kennedy 1902). 

lntroduced hawkweeds infest similar habitats in 
Washington, Idaho, Montana, and British Columbia. Found 
predominantly in mountain meadows and clearings in forest 
zones, hawkweeds also infest permanent pastures and 
hayfields, cleared timber units, and abandoned farmland 
where the soil is well drained, coarse-textured, and moder- 
ately low in organic matter. They are found at elevations 
ranging from 1,500 feet to over 5,000 feet, with the largest 
infestations occurring around 3,300 feet. None of the intro- 
duced species are found in the natural grasslands or shrub- 
steppe of the northern Intermountain West, and are not ex- 
pected to become problem weeds in any dry habitat usually 
associated with western rangelands. 

Fig. 1.  Meadow hawkweed (Hieracium pratense) 

In Idaho, H. pratense and H. aurantiacum are now widely 
distributed throughout the 6 northern counties, and is re- 
portedly spreading south. In Washington, H. pratense and 
H. floribundum are found primarily west of the Cascade 
Mountains as well as in the 4 northeastern counties. 
Montana reports H. aurantiacum, H. pratense, and H. pi- 
loselloides variously distributed in 5 northwestern counties 
in addition to both Glacier and Yellowstone National Parks 
(Robin Cox, Vegetation Manager, Glacier National Park, 
pers.comm.) 

Morphology and Biology 

Hawkweeds are perennial, stoloniferous plants that con- 
tain a milky sap. Among the introduced species, only H. pi- 
loselloides is not stoloniferous. Each young plant consists 
of a rosette of 5 to 12 hairy leaves arising from a short, 
thick rhizome, with a shallow, fibrous root system. Rosette 
leaves are oblong to elliptical, entire to dentate. Plants pro- 
duce 1 to several flowering stalks with 5 to 20 ligulate 
heads arranged in compact corymbs. Cauline leaves, if pre- 
sent, are much smaller and are arranged alternately along 
the lower half of the stalk. The flowers are yellow or orange 
(H. aurantiacum). The involucre is cylindrical, with unequal 
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bracts arranged in 2 or 3 imbricated rows. Achenes are 
spindle-shaped, slender, and have a pappus of a single cir- 
cle of slender, tawny bristles. 

Aspects of the biology and ecology of introduced hawk- 
weeds have been studied in the United States, Canada and 
New Zealand. Seeds that germinate in the spring have a 
higher survival rate than fall germinated seeds (Panebianco 
and Willemsen 1976). After a rapid period of rosette growth 
in the spring and early summer, and following sufficient ex- 
posure to long days (Yeung and Peterson 1972), plants 
flower in late June and form viable seed shortly after anthe- 
sis. Under favorable conditions, a single generation can be 
completed in about 4 months. The plant will overwinter as a 
rhizome and regrow the following spring. In greenhouse ex- 
periments conducted in 1996 by the senior author, plants 
flowered an average of 61 days following germination. 

Long-distance transport of seeds is likely through the ac- 
tivities of birds and animals (including man). In field experi- 
ments with H. aurantiacum, Stergios (1976) observed that 
about 95% of seeds fell within 3.5 feet of the patch, and 
thus were not carried far by the wind. While seeds are 
physiologically ready to germinate in the summer following 
a short period of afterripening, dry soil conditions in the 
summer and cool temperatures in the fall cause most 
seeds to delay germination until the following spring 
(Panebianco and Willemsen 1976). 

Stolons develop only after flowering is initiated (Yeung 
and Peterson 1972). Each of the 1-6 leafy stolons arises 
from axillary buds at the base of rosette leaves. Depending 
on plant health, time of year, and environmental conditions, 
stolons will either terminate with rosettes of leaves or devel- 
op into a secondary flowering stalk (Thomas and Dale 
1976). If a new rosette is formed, it will establish roots, and 
as the stolon degenerates the rosette becomes an indepen- 
dent plant. 

The stoloniferous habit of hawkweeds results in the for- 
mation of dense mats of weeds that can persist for 30 
years and reach densities of 3,500 plants m" (Thomas and 
Dale 1975). In H. piloselloides, axillary buds develop into 
secondary flowering shoots rather than stolons. Another 
means of vegetative reproduction by introduced hawk- 
weeds is by adventitious root buds. Plants derived from 
root buds have been reported for H. pratense (L. M. Wilson 
and J. P. McCaffrey, unpubl. data) and H. florentinum 
(Peterson and Thomas 1971). 

The proportion of flowering plants in the population, the 
number of flower heads, seed production, the number and 
length of stolons, and leaf size are all highly density-depen- 
dent (Thomas and Dale 1975, Stergios 1976) Thomas and 
Dale (1975) showed that only 10% of the rosettes in the 
center of a patch flowered in a given year, and that more 
plants on the periphery of the patch flowered than at the 
center. Moreover, they reported that only 1 % of the rosettes 
in an established population are derived from seedlings, 
and concluded that vegetative reproduction is more impor- 
tant than seeds to the maintenance of older patches. 
Similar phenomena have been reported for H. pilosella 

(Bishop and Davy 1994) and H. aurantiacum (Stergios 
1 976). 

Hawkweeds have long been used in the study of apomix- 
is and cytology. Having a base chromosome number of 9, 
polyploids range from triploid (2n = 27) to decaploid (2n = 
90). The introduced species are typically triploid (2n=27), 
tetraploid (2n = 36) or pentaploid (2n = 45) (Skalinska 
1967). Skalinska and Kubien (1 972) reported that while all 
of the polyploid H. pratense they examined from Poland 
were apomictic, the diploid biotypes (2n = 18) were strictly 
sexual. Deardorff (1977) stated that H. pratense is sexual, 
but he did not report the geographic origin of the specimens 
he collected. Diploids have not been reported for the other 
introduced hawkweeds. 

The tribe Lactuceae is well known for its diverse flavonoid 
chemistry. In the genus Hieracium, umbelliferone and a 
number of other phenolic compounds have been identified 
and are known to have phytotoxic properties (Dawes and 
Maravolo 1973). Some researchers have even suggested 
that a chemotaxonomic treatment of the genus is valid 
based upon the high degree of correlation between chemi- 
cally derived characters (Bate-Smith et al. 1968). In New 
Zealand, Makepeace (1976) studied the chemical ecology 
of mouse-ear hawkweed and attributed much of its compet- 
itive ability to allelopathy. 

Control 

A number of studies in both North America and New 
Zealand have addressed problems with hawkweed control. 
The use of herbicides, while effective, is limited to relatively 
accessible sites. Herbicides such as 2,4-0, clopyralid, and 
picloram have resulted in the greatest degree of control 
when applied at the normally recommended rate for peren- 
nial pasture weeds (Noel et al. 1979, Lass and Callihan 
1992). Studies conducted at the University of ldaho showed 
that over 50% control was achieved for 6 years following 
treatment with a one pint rate of clopyralid (Lass and 
Callihan 1992). Other herbicides either failed to control 
hawkweed or suppression was achieved for fewer than 3 
years (Lass and Callihan 1992). 

Marked reductions in hawkweed density and vigor have 
been obtained by fertilizer treatments in the United States 
(Reader and Watt 1981), Canada (Hay and Ouellette 
1959), and New Zealand (Scott et al. 1990 a, 1990b). 
However, Reader and Watt (1981) found that repeated fer- 
tilizer application had no effect on dense patches of hawk- 
weed that contained few grasses or other forbs. It appears 
that the best results of hawkweed control are achieved 
where fertilizer and herbicides are applied together. 

Soil analyses from hawkweed infestations in British 
Columbia indicated that soils there are low to deficient in 
sulfur. Similar analyses from Benewah County, Idaho, while 
preliminary, showed that upland meadow soils are univer- 
sally deficient in sulfur, whether inside or outside a hawk- 
weed patch. However, the ldaho studies showed that soils 
under hawkweed are low in organic matter (L. Wilson and 
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J. P. McCaffrey, unpubl. data). More detailed analyses are 
needed to characterize these soil-hawkweed relationships. 

Most of the hawkweed infestations in the Inland 
Northwest occur in areas with limited access where the use 
of herbicides and fertilizers is impractical. These areas may 
be better suited to classical biological control. Interest in 
such a program has spread quickly in the Inland Northwest 
and has resulted in the formation, in  1992, of the 
Hawkweed Action Committee, Inc. in St. Maries, Benewah 
County, Idaho. Exploration for insects attacking hawkweeds 
in their native ranges is being conducted by USDA-ARS 
scientists in France, and the International Institute of 
Biological Control (IIBC) in Delemont, Switzerland. 

One of the major constraints often limiting the introduction 
of one or more natural enemies is host specificity. It must 
be shown that insects selected for biocontrol feed only on 
the target weed. Host specificity problems may arise with 
hawkweed since the native flora is replete with Hieracium 
species, some of which are threatened and endangered. 
Furthermore, closely related genera such as Crepis, 
Taraxacum, Tragopogon, Cichorium, and Lactuca are well 
represented in the native flora and may further complicate 
host specificity testing. However, since most of the intro- 
duced hawkweeds are stoloniferous and belong to the sub- 
genus Pilosella, potential biological control agents need 
only be specific to the subgenus level. Insects that attack 
stolons would be particularly beneficial as these structures 
are specific to most of the species in subgenus Pilosella. 
Flower head insects may be less important in a program for 
biological control of hawkweeds because sexual reproduc- 
tion has been shown to contribute little to the population dy- 
namics of these weeds, and the risk of attacking native 
hawkweeds may be greater. 

Plant taxonomy and biology studies will be required to 
properly address host specificity testing to ensure the accu- 
rate evaluation of insect-host associations. Pre-release sur- 
veys were conducted by University of ldaho scientists dur- 
ing 1994-1 995 to identify insects associated with the native 
and introduced hawkweeds in northern ldaho (Wilson, 
Johnson and McCaffrey, in prep.). These studies revealed 
a suite of insects that feed on a number of native hawk- 
weed species. Two species of tephritid flies and 1 species 
of moth were found in the flower heads, and a gall wasp 
was found in the axils of leaf petioles, in the leaf mid-ribs, 
and inside the flower stalk. Insects were also found in simi- 
lar structures of H. pratense, but only where it occurred with 
the native species. Future surveys and continued testing 
will determine the range of feeding by these insects. These 
studies coincide with research presently underway by the 
USDA-ARS in Montpellier, France, and the l lBC in 
Delemont, Switzerland. A successful biological control pro- 
gram for hawkweeds in the United States will require the 
coordinated inputs of scientists and land managers in the 
United States, Canada, Europe, and New Zealand. 

Currently, research by the authors at the University of 
ldaho includes field and greenhouse studies to determine 
how hawkweeds compensate for damage, especially in 

combination with interspecific competition and variable fer- 
tility. Additional research is planned to conduct hybridiza- 
tion studies and to examine polyploidy in plants from select- 
ed populations around the region. 

Summary 

Moist, humid regions in the northwestern United States 
are likely to be highly susceptible to invasion by the aggres- 
sive, rapid-spreading hawkweeds. The spread of intro- 
duced hawkweeds in the Inland Northwest during the past 
decade has alerted land managers to the need to develop 
long-term management strategies to limit further hawkweed 
spread and to control the larger areas of infestation. The 
tools available to accomplish this include biological, chemi- 
cal, and cultural control. Cultural practices include fertiliz- 
ing, good grazing practices, early detection and control of 
small hawkweed infestations. Good land stewardship prac- 
tices will be imperative to ultimately manage the introduced 
hawkweeds at an acceptable level. 

Biological control of hawkweeds may be more easily 
achieved with natural enemies that attack stolons andlor 
are specific to the subgenus Pilosella. If a biological control 
program is established, it will be a valuable component of 
an integrated program of hawkweed management because 
it can impact remote and inaccessible infestations. 
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Yellow-Blossomed Alfalfa on Rangeland in 
South Dakota 

Norman G. Smith 

I n the early 1960's, shortly after the release of 'Teton' al- 
falfa by the South Dakota Agricultural Experiment Station, 
I attended a crop improvement meeting at Bison, South 

Dakota. At this meeting, Dr. M.W. Adams presented a his- 
tory of yellow-blossomed falcata alfalfa [Medicago sativa 
subsp. falcata (L.) Arcang.] in South Dakota, and read a list 
of early settlers in Perkins County who had received a 
small packet of falcata seed from Dr. N.E. Hansen. Dr. 
Hansen was a professor at what is now South Dakota State 
University at Brookings. The list indicated that my great 
uncle, Charles Smith, had received a seed packet in 1915. 
The settlers were instructed to scatter the seed by their 
back door. 

Dr. Hansen made eight trips to Europe and Asia begin- 
ning in 1894 to collect plants that would contribute to agri- 
culture in the Northern Great Plains. Most of the falcata al- 
falfa brought to South Dakota by Dr. Hansen originated in 
Siberia where he found it growing wild on the plains. Since 
he noticed cattle and sheep were grazing the alfalfa unat- 
tended, Dr. Hansen concluded that bloat could not be a 
major problem. 

Charles Smith was elderly in 1915, and his son-in-law, 
Charles Gehrki, soon took over the operation. Gehrki 

owned a steam engine and a threshing machine and raised 
grain crops wherever he could. He also raised sheep, but 
went broke duimg the drought and grasshopper years in 
the 1930's and lost the land. Chris Snorteland, a large cat- 
tle and sheep rancher, bought the Charles Smith ranch 
from the county and my wife and I bought it back from the 
Chris Snorteland estate in 1971. At that time there were 
some isolated plants and a few small patches of falcata al- 
falfa that had survived and spread from the 191 5 planting. 

We grazed the alfalfa during the spring and summer for 
the first few years after purchasing the land. One fall we no- 
ticed considerable seed production from 2 or 3 patches. 
After that we grazed the alfalfa in the spring, fall, and early 
winter, but kept the cattle off during the summer to allow 
seed production. In 1995, 350 yearlings were on grass-al- 
falfa pastures from April 15 to June 1, and our cow herd 
grazed them from October 20 to January 1. We had no 
problems with bloat. 

Around 1982, we started seeding falcata alfalfa in 42-inch 
rows in plowed ground and interseeding it in 60-inch rows 
in crested wheatgrass and native pastures. Since then, the 
falcata alfalfa has spread to a solid stand on the plowed 
land and has spread between the 60-inch interseeded 

Faicata or: the Norman Smith ranch. Lodgepole, South Dakota, 1996. 
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Norman Smith and Falcata alfalfa in bloom on Smith ranch, 
Lodgepole, South Dakota, 1996. 

rows. The most amazing thing about falcata alfalfa is its 
ability to reseed and compete with grasses in our semiarid 
environment (about 15 inches average annual precipita- 
tion). I have good stands of falcata alfalfa on nearly 200 
acres of pasture where it has established completely on its 
own without interseeding. 

I have been interseeding alfalfa into grassland since 
1963. A furrow is made using an 8-inch cultivator sweep 
with a bar welded across the front to keep the sod from 
falling back into the furrow. This makes a furrow about 8 
inches wide and 1 to 2 inches deep. A John Deere No. 71 
flexplanter is mounted on a tool bar behind the furrow 
openers. I have found that the furrows fill in and practically 
disappear in a few years. A total of about 400 acres, about 
150 of which trace back to falcata alfalfa from the 1915 
planting, have been interseeded. I have also used the culti- 
vars Foster, Teton, and Travois for interseeding, but their 
long-term survival under grazing is not as good as the yel- 
low-blossomed falcata alfalfa. 

Falcata alfalfa brought to South Dakota from Siberia by 
Dr. N.E. Hansen is a unique rangeland plant with much po- 
tential. Dr. Hansen's prediction that it would 'probably hold 
its own against any other rangeland plant in the Northern 
Great Plainsn has been proven. Our experience with falcata 
alfalfa on our ranch can be summed up as follows: 

Stands have survived for over 80 years under stresses 
from drought, cold, grasshoppers, grass competition, 
and sheep and cattle grazing. 

It reseeds itself and spreads naturally in rangeland. 

It protects itself by going dormant in dry times. It will not 
produce as much forage as other alfalfas in dry years, 
but it will regrow and blossom after a late rain. 

Regrowth is not as rapid as other alfalfas, but this may 
be a survival mechanism when grazed. 

Seed production is lower than other alfalfas, and hard 
seed may not germinate the first year after seeding. 
Hard seed remains viable in the soil over extended peri- 
ods of drought. 

New stands may take up to 4 to 5 years to become fully 
established in grass-alfalfa pastures. 

Falcata alfalfa has fine stems and small leaves com- 
pared with other alfalfas. It has high nutritive value, and 
we have not experienced problems with bloat under our 
grazing management practices. 

Once fully established, falcata alfalfa will double or 
triple forage production of pastures in most years. 

My father, Newell B. Smith, filed on the home quarter in 
1907. It is located in the northwest part of South Dakota in 
Perkins County. We are 25 miles northwest of Bison, South 
Dakota. My wife, Leotta, and I, and my son, Tim, and his 
wife, Gwynne, own and operate a 500 cow-calflyearling 
ranch on 9,000 acres of deeded land. We also have a per- 
mit in the Grand River Grazing Association, which is a gov- 
ernment pasture. We sell 113 of the calves after the first of 
the year. The remainder we run as yearlings on grass. Most 
years we send yearlings to a feed lot, but some years we 
sell them by Sept. 1, depending on the cattle market. 

We do not have any falcata seed for sale at this time. 
Grasshoppers destroyed our alfalfa seed crop in 1996. 
They are also a serious threat in 1997. We are continuing 
to expand our use of falcata in our pastures. 
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Fall Diet of Red and Fallow Deer, Black Buck, and 
Mouflon Sheep on Argentina's Patagonian Steppe 

Michael R. Frisina and R. Margaret Frisina 

T he Patagonian steppe is home to During 1995 and 1996, we began to 
a variety of large herbivores, address the question of potential com- 
horses, sheep, and cattle intro- petition through a comparison of food 

duced from Europe. From the early habits of free-ranging red deer as well 
part of this century to the present, as enclosed populations of fallow 
European red deer (Cervus elaphus deer, blackbuck, and mouflon sheep 
spp.) and other large wild ungulates inhabiting a specific area of steppe 
have been introduced. Initially these vegetation in the Patagonian province 
animals were placed into fenced en- of Neuquen. 
closures primarily for hunting or game 
ranching. Over time, escapement led Study Area 
to feral populations, some of which are 
currently increasing throughout Data were collected on Algar Coto 
Argentina. De Caza (40°S:700W), a ranch in the 

Introduced herbivore populations Neuquen province (Fig. 1). Elevation 
have long been controversial in is about 4,265 feet and annual aver- 
Argentina. The wild ungulate species age rainfall is 16 inches. The ranch is 
are considered competitors with tradi- located in northwestern Patagonia 62 
tional agricultural uses and contributors miles east of the resort city of San 
to range deterioration. In many areas, Carlos De Bariloche, and bounded by 
the impact of continuous grazing by the Empressa Hidroelectrica Alicura 
livestock has been dramatic (Woolfolk (dam) on the Limay River on the east 
1955, Defosse and Robberecht 1986). and foothills of the Andes on the west. 
The Patagonian steppe evolved with The land form is a vast rolling plateau b 

h 

only one specie of large wild ungu- of semi-arid shrubland and grassland 
late--the guanaco (Llama guanicoe)- plant communities (Fig. 2). Within the 
a camelid. However, introduced wildlife truly rangeland region of Argentina, F i " , ' t ~ ; $ ~ , " ~ ~ ~ , " ~ , " ~ ~ ~ r ~ ~ ~ h e  A'gar 
including red deer, fallow deer (Dama the steppe consists primarily of grass- 
dama), blackbuck (Antilope cervi- es with Festuca, Poa, Stipa, Bromus, The Alicura River, along with several 
capra), and other species are increas- and Hordeum genera dominating. small tributaries, flows in a north-south 
ingly important in local economies Major dominant steppe shrub genera direction through the study area. 
through recreational hunting. Antler include Nassuvia, Berberis, Mulinum, Floodplains are dominated by riparian 
production on game farms is another Adesmia, and Senecio. Steppe soils and meadow vegetation consisting of 
growth industry. These uses are being are primarily composed of deposited grasses and sedges of the genera 
pursued to replace traditional ranch sediments and weathered rock frag- Festuca, Pea, Cortaderia, Carex, and 
production of wool, mutton and beef, ments. 
which has declined precipitously. 
These land use changes are causing 
land managers concern over the po- 
tential for competition between differ- 
ent species of domestic animals, 
wildlife, and feral animals inhabiting the ,z * ?a* . w 8 

same steppe landscape, sometimes re,, , ,' t. A r" 

sharing enclosures of several thousand 
acres. The importance of the competi- 
tion can be illustrated by interspecific ~ 5 ~ '  

5'9" : 1, r . .  forage competition which negatively 64 - , , . r * 

8 / .  , . .  , ' $  $4 
impacts the quality of trophies or i.,$&k:* \ti 4;:,;$&h&:bLiAvc ie:seh t v  , ' I $  1,; , 
weight of antler produced. Flg. 2. Red deer stag on the Patagonian steppe (1995 R Margaret Frisma) 
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Juncus. Interspersed along these ri- 
parian-meadow corridors are a variety 
of shrubs commonly consisting of the 
Salix, Berberis, Populus, and Chacaya 
genera (Fig. 3). 

Methods 

Fall food habits were determined 
through the examination of rumen 
samples collected from hunter har- 
vested animals during March and April 
1995 and 1996 (fall in the southern 
hemisphere). A one-quart sample was 
taken from each rumen. Contents 
were sorted by species and/or forage 
class through visual inspection with 
the aid of a hand held magnifying lens. 
Data were analyzed using the aggre- 
gate percentage method (Martin et. al. 
1 946). 

Diet Composition 

Fall foods of all four species of ungu- 
lates were very similar, with grasses 
and grass-like plants comprising most 
of the diet (Table 1). No forbs were 
found in the one mouflon rumen and 
forbs were only present in trace 
amounts (<.I%) in the other ungu- 
lates. Fallow deer were the only 
specie utilizing a significant amount of 
shrubby vegetation, with Naussauvia 
glomerulosa, a cactus-like plant, com- 

Fig. 3. A variety of palatable shrubs are present within riparian corridors which attract red deer 
and other species (1  996 M. R. Frisina) 

prising 6.7 percent of the diet. This 
specie was present in fallow deer ru- 
mens samples in 1995, but was ab- 
sent in the 1996 samples. Shrub of the 
genus Berberis was found in trace 
amounts in red deer rumens during 
both years, and the shrub Adesmia 
boronioides was present in trace 
amounts in the one mouflon rumen 
sampled. 

A substantial proportion of grass and 
grass-like plant material present in all 
rumens was green in color, indicating 

Table 1. Fall food habits of four ungulate species on the Patagonlan steppe as deter- 
mined from the examination of 35 rumen samples, March-April 1995 and 1996. 

Ungulate Red Deer Fallow Deer Blackbuck Mouflon 
Sample Size 18 9 7 1 

Plant Taxa 

Grasses & Grass-like 99.7' 93.1 99.9 99.9 

Plants 

Juncus balticus 6 5 Tr." 0 

FORBS: 

Unknown Forbs (two species) Tr Tr. Tr. 0 

Total Forbs: Tr. Tr. Tr. 0 

SHRUBS: 

Adesrnia sp. 0 0 0 Tr. 

Berberis sp. Tr. 0 0 0 

Naussauvia alomerulosa 0 6.7 0 0 " 

Unknown Shrub (woody) Tr. 0 0 0 

Total Shrubs .1 6.7 0 Tr. 

Percent by volume " Less than . I  percent 

much of the fall feeding activity by all 
ungulates sampled was occurring in 
the more moist meadow-riparian corri- 
dors. 

A study of red deer food habits in the 
Patagonian foothills of the Andes 
(Bahamonde et. al. 1986) found a 
smaller proportion of grass and grass- 
like plants (34.7%) and a higher pro- 
portion of trees and shrubs (53.1%) in 
the annual diet. They also found grass 
and grass-like plants comprised 76.6% 
of the spring diet for red deer. The dif- 
ference between their findings and 
ours is a result of differences in avail- 
ability of the various forage classes 
between the foothills and steppe 
rangelands. Tree and shrub species 
are more abundant both in diversity 
and quantity in the Andean foothills. 

Management Implications 

The high degree of fall diet similarity 
we found for red deer, fallow deer, 
blackbuck, and mouflon indicates po- 
tential for interspecific competition 
among the introduced ungulates does 
exist. Such potential should be consid- 
ered by land managers when design- 
ing management plans for ranches 
maintaining multiple species of ungu- 
lates. Dietary preferences by ungulate 
species should be determined for 
other seasons as well. 
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Forage Kochia: To Seed or Not To Seed 

Charlie D. Clements, Kenneth J. Gray and James A. Young 

I n today's political climate, planting of 
introduced species on western 
ranges ignites controversy. Main- 

tenance of big sagebrush/bunchgrass 
rangelands that have been depleted 
by past excessive grazing and now 
are subject to repeated destructive 
wildfires are major challenges for re- 
source managers. Many native plant 
communities have been replaced by 
exotic plant species. The remaining 
areas continue to shrink in size. For 
some plant communities the exclusion 
of domestic animals increases the 
hazard of wildfires, and exclusion does 
not produce a spontaneous return of 
the native perennial species. Re- 
source managers keep asking scien- 
tists for plants that will both protect 
sites against erosion and provide for- 
age. To date there is no universal 
cure. Such a plant must be able to 
compete with invasive annuals such 
as cheatgrass. In 1901, P.B. Kennedy 
suggested that science attack this 
problem for Great Basin ranges. 
Nearly a century later we face the 
same problems, but the extent and 
dominance of annual weeds is hun- 
dreds of times greater. Today we have 
a plant potentially capable of sup- 
pressing annual weeds on a sustain- 
able basis. The question is however, is 
society collectively willing to use this 
species? 

This review focuses on 'Immigrant' 
forage kochia (Kochia prostrata) as a 
reclamation candidate for degraded 
habitats. We also want to encourage 
resource managers to be aware of the 
important role this plant can play on 
arid rangelands. 

Historical Perspective 

Forage kochia, also known as pros- 
trate summer cypress and perennial 

height, belongs to the Chenopod fami- 
ly (Fig. 1). This family contains many 
valuable arid rangeland species like 
the saltbushes, winterfat and black 
greasewood. Red molley (often called 
gray or green molley) is a perennial 
Kochia native to the western United 
States. A second native perennial is 
Kochia californica or red molley. Red 
molley is a preferred forage of sheep 
on winter ranges and declined greatly 
in abundance early in the 20th centu- 
ry. With the fall of the range sheep in- 
dustry in the Great Basin, these native 
perennials have increased. These 
plants are restricted to salt effected 
soils in desert environments, so they 
have not been competitive with inva- 
sive annual weeds in the big sage- 
brush zone. Red molley is difficult to 
grow from seed and apparently it has 
never been used in revegetation trials. 

Forage kochia has long been culti- 
vated as a forage species in Central 
Asia. It has been called the "Russian 
Alfalfa". The Russian literature has 

many contradictory statements con- 
cerning the forage value of forage 
kochia. In the original Flora of the 
USSR it was ranked about equal to ce- 
real rye in forage value (Shishkin 
1936). In the same text however, it was 
rated as valuable browse for domestic 
stock and wildlife in the Asiatic portions 
of the USSR. In the deserts of central 
Asia it was considered a valuable 
species. Horses and camels were re- 
ported to highly prefer forage kochia 
and Kazaks herdsmen esteemed this 
perennial as a fattening forage for 
sheep, goats, and camels (Larin 1956). 
Forage kochia's greatest asset howev- 
er is that it's an extremely variable 
species that grows naturally over a 
wide range of environments. Presently 
it has been introduced to even a wider 
range of environments in eastern 
Europe and Asia. The Karakul Sheep 
Experiment Station, Samarkand, 
Uzbekistan, has assembled a collec- 
tion of some 1,500 accessions of 
Kochia prostrata. 

'IJmmer cypresss is native Eurasia' Fig. 1. lrnmigtant forage kochia providing nuMtional browse in a cheafgress dominated rangeland. 
This shrub, which averages 1 to 3 ft. In 
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Wesley Keller, who was a long time 
chief of the Forage and Arid Pasture 
branch of the Agricultural Research 
Service (ARS), USDA, observed 
Kochia prostrata growing in the gar- 
dens of the V.I. Williams Museum at the 
Timiryazev Academy in Moscow in 
1959 (Keller and Bleak 1974). He was 
advised the species was widely recom- 
mended for seeding on sandy soils as 
a compliment to crested wheatgrass. 
Seeds were requested from the 
Russian gardens and they were in- 
creased at the USDA Plant Introduction 
Garden, Pullman, Washington. A total 
of 18 accessions were imported. 

For many years there had been a 
search for desirable plant materials 
that could biologically suppress 
Halogeton, and crested wheatgrass 
was widely planted on sagebrush sites 
in the Great Basin for this purpose. 
Crested wheatgrass was not adapted 
to salt effected soils where halogeton 
thrived, however, scientists proposed 
that Kochia be used to suppress 
halogeton. 

Several accessions of forage kochia 
have been admitted to the United 
States. The first occurred in 1961 with 
additional material received in 1966, 
1969, and 1971 (Davis 1979). The 
lntermountain Station of the USDA, 
Forest Service, established test gar- 
dens of Kochia prostrata at several lo- 
cations as it became available, and 
Perry Plummer suggested that forage 
kochia provided quality winter forage 
for mule deer (Plummer et al. 1970). 
Crude protein of forage kochia ranges 
between 14.7OI0 in August to a low of 
8.9% in March (Davis 1979). Antelope 
bitterbrush, which is noted for its con- 
tribution of high quality nutrition on 
mule deer winter ranges, ranges be- 
tween 13% in August to 11.28% in 
May (Doughty 1966). Forage kochia 
also exhibits adequate crude fiber and 
carotene levels while tannins are well 
below the critical level (Davis 1979). In 
some environments forage kochia also 
supports green foliage year-round and 
can tolerate heavy grazing pressure 
from rabbits, livestock, deer, and other 
wildlife. 

Once established crested wheat- 
grass can suppress cheatgrass, stabi- 

lize sites against further erosion, and 
provide seasonal forage for livestock. 
Crested wheatgrass is not preferred 
by wintering mule deer, but they will 
rely on it heavily if snow cover limits 
selection (Urness et al. 1983). The ad- 
dition of forage kochia to grass seed 
mixtures provides an excellent means 
of restoring degraded big game winter 
ranges. Since the first suggestions 
that forage kochia was desirable fall 
and winter forage for mule deer, it has 
been the subject of substantial re- 
search in Utah. Most of this research 
has been focused on establishment 
and grazing management techniques. 

A Case History: The Dunphy Hills 

The rehabilitation of rangelands that 
have been altered by disturbances 
such as fire and excessive grazing is a 
chore resource managers deal with on 
a daily basis. Fire is an annual event 
in the lntermountain West. These fires 
resulted in large expanses of land- 
scapes characterized by annual weed 
species and little remaining native 
vegetation. The Dunphy Hills, located 
north of Interstate 80 between Battle 
Mountain and Elko, Nev. were once 
dominated by big sagebrush and na- 
tive bunchgrasses (Robertson and 
Kennedy 1954). The Dunphy Hills 
form the southwestern extension of 
the Tuscarora Mountains. The Dunphy 
Hills range are 5,000 to 6,500 ft. in el- 
evation. They are foothills to the much 
higher Tuscarora and Independence 
ranges to the north. Excessive, contin- 
uous, and improperly timed grazing in 
the late 19th and early in the 20th cen- 
tury depleted the perennial grasses 
and stimulated an increase in big 
sagebrush. Eventually cheatgrass in- 
vaded, and the hills have burned many 
times in wildfires. The great fire storm 
of 1964 burned about 300,000 acres in 
this area. Since that fire the area has 
experienced repeated wildfires that 
stimulated further increases in cheat- 
grass and tumble mustard. Wildfires 
now burn the area so frequently that 
woody vegetation has been virtually 
eliminated. 

Dunphy Hills is critical mule deer 
winter range, and its degradation has 

caused significant decreases in local 
mule deer numbers, as well as notice- 
able declines in native animal and 
plant diversity. Competition for forage 
between livestock and wildlife became 
severe due to limited selective oppor- 
tunity in these habitats. This continua- 
tion of heavy use further degrades 
these habitats that are too often 
thought to be so degraded that the sit- 
uation could not possibly get any 
worse. 

Continued heavy use by wildlife and 
livestock further degrade these areas, 
and resource managers are called 
upon to restore these degraded habi- 
tats back to their pristine conditions. 
Efforts to reseed native plant commu- 
nities have not been successful. The 
cheatgrass dominated ranges are 
closed to the establishment of native 
perennials unless the competition from 
the invasive annual is reduced 
(Robertson and Pearse 1945). J.H. 
Robertson pioneered the use of crest- 
ed wheatgrass to biologically suppress 
cheatgrass. Crested wheatgrass has 
proven to be a highly productive for- 
age producer on millions of acres in 
the lntermountain Area. Besides pro- 
viding valuable forage, many of the 
large scale seedings reduced the fre- 
quency and spread of wildfires, sup- 
pressed invasive weeds, and prevent- 
ed accelerated soil erosion. These 
large scale conversions of degraded 
native communities to perennial grass- 
lands were later criticized by the envi- 
ronmentalist and wildlife managers 
who suggested that wildlife habitat had 
been sacrificed for livestock forage. 
This concern, along with a push by na- 
tive plant societies to reintroduce na- 
tive species further complicated man- 
agement programs as range man- 
agers approached their task of restor- 
ing the area. 

In 1989 the Nevada Division of 
Wildlife, Bureau of Land Management, 
USDI, and Newmont Gold Company 
implemented a rehabilitation plan for 
the Dunphy Hills. They seeded, with 
assistance from other groups (i.e. 
sportsman organizations, and the T. S. 
Ranch), a mixture of 'Immigrant' for- 
age kochia, Wyoming big sagebrush, 
four-wing saltbush, and a variety of 
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bunchgrasses (i.e. thickspike wheat- 
grass, Indian ricegrass, and crested 
wheatgrass) on degraded rangelands 
in the Dunphy Hills. Among the vari- 
ous treatments (green stripping, mix- 
ture, and forage kochia plots) these 
seedings totaled about 1,000 acres 
per year. The first year after the seed- 
ing, cheatgrass and mustard still domi- 
nated the landscape, but as each year 
passed forage kochia plants became 
larger and successfully competed with 
the cheatgrass and mustard. By the 
fourth growing season Wyoming big 
sagebrush, thickspike wheatgrass, 
and other native bunchgrasses and 
forbs were becoming more visible. 
Portions of the area have experienced 
more wildfires, but forage kochia has 
resprouted successfully. As a conse- 
quence mule deer fawn ratios have in- 
creased in recent years. 

As one travels across the Inter- 
mountain Area, it is readily apparent 
that many habitats have been lost to 
exotic weedy annuals. Many resource 
managers have given up on many of 
these degraded ranges as fire fre- 
quency has increased to such a level 
that native perrenials can not estab- 
lish. In some instances public opinion 
limits the tools available to land man- 
agers; a do nothing attitude prevails. 
The cost of rehabilitating vast areas of 
degraded rangelands is staggering. 
Wyoming big sagebrush is currently 
$46 per pound and prices for other de- 
sired native species are prohibitively 
high (antelope bitterbrush $1 9, four- 
wing saltbush $7.50, Indian ricegrass 
$5.20, and thickspike wheatgrass 
$3.50). The success of seeding native 
species is quite variable, but generally 
poor. Mining companies have spent up 
to $1,000 per acre in their rehabilita- 
tion efforts, and most have experi- 
enced marginal success at best. 
Crested wheatgrass ($3/lb) has an 
80% chance of success on acceptable 
sites and 'Immigrant' forage kochia 
($19/lb) a 70% chance of success 
(USDA, Agricultural Research Service, 
unpublished data). These seedings 
are multi-purpose since they provide 
critical winter forage browse, and 
cover for mule deer, other wildlife, and 
seasonal forage for livestock. 

Changes in fuel characteristics also 
aid in the suppression of wildfires, and 
decrease soil erosion. 

'Immigrant' forage kochia can be 
successfully established from direct 
seeding with minimal to no tillage 
(Davis 1979). As a half-shrub it pro- 
vides mule deer with the highly di- 
gestible protein levels lacking in crest- 
ed wheatgrass. Forage kochia is 
adapted to very dry sites (5-27 inches 
annual precipitation) (Stevens et al. 
1985), is more easily established, and 
has more rapid growth rates than an- 
telope bitterbrush. Forage kochia is 
one of the few perennial species that 
can compete with cheatgrass, and 
once established on a cheatgrass 
dominated site it successfully sustains 
itself. 

The abundant seed production and 
vigorous seedlings of forage kochia 
are frightening to some, who insist the 
plant is an invasive weed that may 
spread and take over vast acreages to 
the detriment of native species. As evi- 
dence they point to the annual exotic 
weed Kochia scoparia, that has invad- 
ed roadsides, barren areas, and row 
crops throughout the west. In the 
sagebrush/bunchgrass region of the 
Great Basin forage kochia does not 
appear to be invasive. There has been 
little to no movement outside the area 
of established stands. Forage kochia 
is a preferred forage for domestic live- 
stock and wildlife, and Kochia scoparia 
is rarely utilized by large herbivores. 
Kochia scoparia is not a weed typical 
of sagebrush rangelands in the Great 
Basin. Areas must be reduced to bare 
soil before it successfully invades. 

In the end, forage kochia offers more 
positive attributes than risk. If cheat- 
grass and associated species are not 
biologically suppressed, eventually 
there may be no native plant commu- 
nities in the big sagebrush zone of the 
Great Basin. Forage kochia provides 
resource managers with an opportuni- 
ty to decrease fire frequency by com- 
peting with and decreasing cheatgrass 
density. It increases the nutritive value 
of the range by providing a year-round 
quality forage, and perhaps an open 
window for the return of native plants 
by decreasing fire frequency. We have 

observed big sagebrush seedlings in 
stands of forage kochia that had first 
suppressed the cheatgrass. The na- 
ture of these competitive relationships 
is unknown, but if applicable to a wide 
spectrum of big sagebrush sites, it fur- 
ther enhances the appeal of forage 
kochia. We should be cautiously ex- 
ploring the vast collections of forage 
kochia germplasm available in 
Uzbekistan to fine tune and direct the 
competitive relationships among 
cheatgrass, forage kochia, and a vari- 
ety of our native species. 
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Grazing the Hill 
Vivan M. Jennin s 9 Washington Represen ative 

Natural Regulation - To Be, Or Not To Be! 

When Michael Finley, Superintendent of Yellowstone 
National Park, placed a four page insert in the Billings, 
Montana Gazette just before the Society for Range 
Management summer meetings began, it was like waving a 
red flag in front of a bull to those attending. Finley has been 
carrying the natural regulation flag on the issue, and claim- 
ing overgrazing was not a problem in the Park, all the way 
to the U.S. Congress and across Montana, Wyoming and 
Idaho. He has sent letters to Congressional delegations 
and has been at odds with state politicians in surrounding 
states over the issue. 

Dealing with Issues and Outcomes 
Issues have dimensions of time and intensity. As a result, 

an intense issue doesn't remain intense very long. One way 
or another, there is a resolution and the issue becomes 
less intense. 

As this issue has evolved, I recalled an event that dealt 
with sustainable and natural systems. Several years ago, I 
participated in an Organization for Economic Development 
(OECD) conference on sustainable agriculture in Paris. The 
speakers came from many of the 23 member countries and 
were to focus on sustainable agriculture and natural sys- 
tems. 

One of the speakers from the United States was Jim 
Moseley, then, Assistant Secretary of Natural Resources 
and Environment, U.S. Dept. of Agriculture. Moseley spoke 
of his sustainable corn, soybean, and pork farm in Indiana. 
He showed, without a doubt, that his farm was economical- 
ly sustainable, very profitable, and that he farmed in a very 
environmentally acceptable way that enhanced nature. 

Moseley was followed on the program by a lady from 
Switzerland. Her sustainable farm consisted of raising 25 
free range chickens. That's all! She proceeded to show, 
without a doubt, that the chickens she was raising were 
being brought up in natural way that would please most 
fowl. The chickens were free to roam and had lots of natur- 
al space. She had good supporting data and statistics. 
However, she was not necessarily interested in a profitable 
economic outcome as her primary goal. She was mostly 
concerned about a desirable growing environment and the 
welfare of the free range chickens. She was next con- 
cerned about use of the natural resources on her farm. 
There was no mention, at any time, of economics or prof- 
itability of raising free range chickens. Profitability was not 
an outcome she was overly concerned about. 

To the surprise of many of the participants, they found 
they were using the same term, sustainability, to link to dif- 

ferent outcomes. Some defined sustainable agriculture as 
broadly as rural development. Others were very focused on 
natural systems and animal welfare. But all were looking at 
different outcomes as a result of engaging in sustainable 
agriculture. Many of the Americans, the Dutch, the Danes 
and others in attendance could not relate to outcomes that 
were not first based on production economics. Yet others 
indicated that other outcomes needed to be considered; 
outcomes that were more socially, environmentally and 
ecologically acceptable to others who considered them- 
selves stakeholders. These stakeholders, felt they, too, had 
a role in the outcome of how resources were used in sus- 
tainable agriculture systems. 

Today, more stakeholders are coming to realize that 
greater involvement of members of our society is required 
in planning, decision making and management decisions of 
natural resource systems so there might be greater accept- 
ability by the public. 

What is Natural Regulation? 
It seems the same type of argument, as discussed above, 

is being expressed by challengers and proponents of natur- 
al regulation theory as they discuss the overgrazing issue 
on the northern range of Yellowstone National Park. 

At the Society for Range Management (SRM) summer 
meetings, held June 3-6, 1997 in Billings, Mont., President 
John Buckhouse, and other members, brought the issue of 
overgrazing and natural regulation front and center to be 
debated. At issue is the contrasting evidence that 
Yellowstone's northern range is overgrazed by excessive 
populations of wildlife, exposing soil to erosion and destroy- 
ing the park's fragile ecosystem. 

Not so, say the proponents of natural regulation. They 
stated that their philosophy is that the vegetation inside of 
the exclosures, used for comparison, is unnatural and that 
human involvement and management that would define the 
level of grazing through carrying capacity is wrong. John 
Varley, Director, Yellowstone Center for Resources, stated 
that park managers were comfortable letting "Mother 
Nature" decide what level of grazing was too much. 

The Real Issue and Desired Outcome 
At a seminar Friday, June 6, it became more clear that 

the Park's goal of natural regulation was to provide an out- 
come much different than the view of most SRM members 
in attendance. Varley had stated earlier that "the Park could 
be a horticultural delight if there were no ungulates, but 
that's not what the Park is all about." The issue, from the 
Park's viewpoint, became more focused when Mike 
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Coughenour, Natural Resource Laboratory, Colorado State 
University, stated at the seminar, "If we ask the public the 
question, should the Park decrease elk population by 5,000 
head from the 15,000 last year, or increase aspens and wil- 
lows, the public would favor managing for elk." 

John Mack, Center for Resource Management for the 
Park, told the seminar attendees that the elk are being self 
regulated. Mack stated that it was a myth that the Park was 
overgrazed. 

What's Next? 
The seminar brings out an interesting debacle. Both the 

proponents and the challengers of natural regulation theory 
can readily show data and statistics to justify their stance 

on the issue. Their stance however, relates to different out- 
comes. The proponents know the public want to see elk 
and wildlife and would like to hear that mother nature will 
regulate the process and provide a desired outcome for 
Park visitors. Whereas, the challengers, SRM members 
and others, are appalled and can show data and statistics 
that the Park is overgrazed and the ecosystem is being ir- 
reparably damaged by mismanagement. Who is right and 
who is wrong! This is not a black and white issue. In fact, 
we are likely going to face more issues like this in the future 
where multiple outcomes are desired and society has a say 
in the outcome. Possibly, the best we may be able to do in 
this debate is to sure we have an informed and well educat- 
ed public. 
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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 
Acacia, cattle and migratory birds in southeastern Mexico. 
R. Greenberg, P. Bichier, and J. Sterling. 1997. Biological 
Conservation 80:235-247. (National Zoological Park, 
Smithsonian Migratory Bird Center, Washington, DC 20008). 
Hypothesizes that livestock browsing of Acacia pennatula may 
indirectly benefit migratory birds wintering in southern Mexico. 

Wlll conversion of Conservation Reserve Program (CRP) 
lands to pasture be detrimental for grassland birds in 
Kansas? D.S. Klute, R.J. Robel, and K.E. Kemp. 1997. 
American Midland Naturalist 137:206-212. (Pennsylvania 
Cooperative Fish & Wildlife Research Unit, Merkle Bldg., 
University Park, PA 16802). Concluded that CRP land convert- 
ed to pasture "will not be detrimental to grassland bird popula- 
tions if the land is moderately grazed." 

Grazing Management 
Effect of grazing system, stocking rate and season of use 
on diet quality and herbage availability of alfalfa-grass 
pastures. J.D. Popp, W.P. McCaughey, and R.D.H. Cohen. 
1997. Canadian Journal of Animal Science 77:l l l -118. 
(Agriculture Canada Research Centre, Brandon, MB R7A 5Y3, 
Canada). The nutritive quality of cattle diets was not affected 
by grazing system (continuous vs. 10-paddock rotation) or 
stocking rate (heavy vs. light). Herbage mass tended to be 
lower under the heavy stocking rate, but herbage mass did not 
differ between grazing systems. 

Forage-based beef finishing systems: A review. R.L. 
Griebenow, F.A. Martz, and R.E. Morrow. 1997. Journal of 
Production Agriculture 10:84-91. (Univ. of Missouri Cornet 
Farm, Box 80, 21262 Genoa Rd., Linneus, MO 64653). "The 
two methods that show the most promise ... are: (i) supplemen- 
tal feeding of cattle on pastures to reduce length of time re- 
quired for feedlot finishing and (ii) finishing cattle in a pasture 
with supplemented energy." 

Temporal effects on steer performance and nutritive val- 
ues for eastern gamagrass grazed continuously for differ- 
ent durations. G.E. Aiken. 1997. Journal of Animal Science 
75:803-808. (USDA-ARS, South Central Family Farm 
Research Center, Booneville, AR 72927). High live weight gain 
per unit of land area can be achieved with eastern gamagrass, 
if grazed with high stocking rates to a targeted pasture height 
of 12 to 15 inches. 

Hydrology 
Fecal coliform and streptococcus concentrations in runoff 
from grazed pastures in northwest Arkansas. D.R. 
Edwards, M.S. Coyne, P.F. Vendrell, T.C. Daniel, P.A. Moore, 

and J.F. Murdoch. 1997. Journal of the American Water 
Resources Association 33:413-422.. (Dept. of Agr. & Biosyst. 
Eng., Univ. of Kentucky, Lexington, KY 40546). Runoff amount 
had no effect on runoff concentrations of fecal coliforrn (FC) or 
fecal streptococcus (FS), there were no consistent relation- 
ships between the presence of cattle and FC and FS runoff 
concentrations, and FCIFS ratios were not reliable indicators 
of the source of these fecal bacteria. 

Improvements 
1997 Juniper Symposium. C.A. Taylor, Jr. (editor). 1997. 
Texas Agr. Exp. Sta. Tech. Rep. 97-1. ($10; Texas A&M 
Research & Extension Center, 7887 North Hwy 87, San 
Angelo, TX 76901). This proceedings of a symposium held in 
January 1997 describes the ecology and management of ju- 
niper and how it impacts Texas rangelands. 

Intensive cattle grazing of oxeye daisy (Chrysanthemum 
leucanthemum). B.E. Olson, R.T. Wallander, and P.K. Fay. 
1997. Weed Technology 11 :176-181. (Dept. of Animal & 
Range Sciences, Montana State Univ., Bozeman, MT 59717). 
Two  years of intensive grazing reduced densities of oxeye 
daisy seedlings and rosettes, but did not change densities of 
mature stems." 

Noxious weed population dynamics education model. B.D. 
Maxwell and R.L. Sheley. 1997. Weed Technology 
11:182-188. (Dept. of Plant, Soil & Environmental Science, 
Montana State Univ., Bozeman, MT 59717). Describes an ed- 
ucational software program that allows students to evaluate 
weed control options under various scenarios of weed-grass 
competition. 

Rate, source and time of N application for meadow 
bromegrass in central Alberta, Canada. S.S. Malhi. 1996. 
Nutrient Cycling in Agroecosystems 46:241-247. (Agriculture 
Canada, Research Centre, Lacombe, AB, Canada). Urea was 
less effective fertilizer than ammonium nitrate, and early spring 
was the most effective time for application. 

Management Planning 
Comparison of a Geographical Information System versus 
manual techniques for land cover analysis in a riparian 
restoration project. R.R. Harris, P. Hopkinson, S. McCaffrey, 
and L. Huntsinger. 1997. Journal of Soil and Water 
Conservation 52:112-117. (Dept. of Environmental Science, 
Policy & Management, 145 Mulford Hall, Berkeley, CA 94720). 
Because of the time and expertise required to use GIS, "natur- 
al resource managers should carefully evaluate long-term ben- 
efits and costs before adopting a GIS for riparian restoration 
planning." 

MeasuremenVSampling 
A comparison of five range condition assessment tech- 
niques used in the semi-arid western grassland biome of 
southern Afria. F.P. Jordaan, L.C. Biel, and P.I.M. duplessis. 
1997. Journal of Arid Environments 35:665-671. (NW Adi, 
Dept. of Agr., P Bag X804, ZA-2520 Potchefstroom, South 
Africa). The Degradation Gradient Technique and the 



RANGELANDS 19(4), August 1997 

Weighted Key Species Technique (to a lesser degree) were 
the most appropriate methods for this region. 

Detecting fire and grazing patterns in tallgrass prairie 
using spectral mixture analysis. C.A. Wessman, C.A. 
Bateson, and T.L. Benning. 1997. Ecological Applications 
7:493-511. (Cooperative Institute of Research in 
Environmental Science, Univ. of Colorado, Boulder, CO 
80309). In a comparison of remote sensing techniques, this 
study found spectral mixture analysis superior to the 
Normalized Difference Vegetation Index (NDVI). 

Geobotany and range ecology: A convergence of 
thought? G.A. Heshmatti and V.R. Squires. 1997. Journal of 
Arid Environments 35:395-405. (Dept. of Botany, Univ. of 
Adelaide, Adelaide, SA 5005, Australia). A case study is used 
to illustrate a way that site potential can be characterized by 
using soil and plant attributes. 

Plant-Animal Interactions 
Effects of livestock grazing on stand dynamics and soils 
in upland forests of the interior West. A.J. Belsky and D.M. 
Blumenthal. 1997. Conservation Biology 11 :315327. (Oregon 
Natural Desert Association, 732 SW 3rd Ave., Suite 407, 
Portland, OR 97204). Discusses the potential effects of im- 
proper livestock grazing in forests and concludes that livestock 
grazing has contributed to increased densities of fire-sensitive 
and disease-susceptible trees. 

Grazing effects on reproductive characteristics of com- 
mon curlymesqute (Hilaria belangeri). E.L. Scholl and R.J. 
Kinucan. 1996. Southwestern Naturalist 41 :251-256. (Division 
of Range Animal Science, Sul Ross State Univ., Alpine, TX 
79832). Seed rain from common curlymesquite was greater in 
grazed (moderately stocked, deferred rotation) vs. ungrazed 
sites in the Edwards Plateau of Texas. 

Relationship between productivity and species and func- 
tional group diversity in grazed and non-grazed Pampas 
grassland. G.M. Rusch and M. Oesterheld. 1997. Oikos 
78:519-526. (Dept. of Plant Ecology, Uppsala Univ., 
Villavagen 14, S-75236 Uppsala, Sweden). Cattle grazing in- 
creased species richness through the addition of exotic, cool 
season forbs, without reducing the richness and cover of the 
native flora. However, the exotic forbs displaced warm season 
grasses, causing a decrease in total herbage yield and shifting 
its seasonality toward the cool season. 

Plant Ecology 
Alternate stable states and threshold effects in semi-arid 
grazing systems. M. Rietkerk and J. vandeKoppel. 1997. 
Oikos 79:69-76. (Dept. of Irrigation & Soil & Water 
Conservation, Univ. of Wageningen, Nieuwe Kanaal 11, NL- 
6709 Pa Wageningen, Netherlands). Presents evidence that 
plant-soil relations may explain the existence of alternate stable 
vegetation states and thresholds in semi-arid grasslands, with- 
out any impacts from herbivore grazing or plant competititon. 

Association of overstory plant canopies and native grass- 
es in southern Arizona. M. Livingston, B.A. Roundy, and S.E. 
Smith. 1997. Journal of Arid Environments 35:441-449. 
(School of Renewable Natural Resources, Univ. of Arizona, 
Tucson, AZ 85721 ). Bush muhly (Muhlenbergii porten) was fa- 
vored by shade, whereas the density and cover of Arizona cot- 
tontop (Digitaria californica) and plains lovegrass (Eragrostis 
intennedia) were highly variable between canopied and open 
areas. 

Broom snakeweed (Gutierrezia sarothrae) dispersal, via- 
bility, and germination. B.L. Wood, K.C. McDaniel, and D. 
Clason. 1997. Weed Science 4577-84. (Dept. of Animal & 
Range Sciences, New Mexico State Univ., Las Cruces, NM 
88003). Eighty-six percent of the seeds fell within 20 inches of 
their parent plant. Seeds initially had high viability (82%), but 
most seeds were not viable after one year. 

Reclamation 
Assessment of alfalfa and Jose tall wheatgrass seeded 
separately or in combination. R. Cabanillas-Cruz, C.R. 
Krehbiel, R.E. Kirksey, G.B. Donart, and M.K. Peterson. 1997. 
Proceedings of the Western Section of the American Society 
of Animal Science 48:258-260. (Dept. of Animal and Range 
Sciences, New Mexico State Univ., Las Cruces, NM 88003). In 
irrigated pasture, alfalfa seeded alone produced a higher quali- 
ty of forage, but combinations of alfalfa and tall wheatgrass 
provided greater forage availability. 

Pasture and forages for Wapiti. L. Klein. 1997. 
(Saskatchewan Agriculture and Food, Rural Service Centre, 
Box 2003, 1 10 Souris Ave., Weyburn, SK S4H 229, Canada). 
This Extension Service bulletin summarizes information on 
management of elk pasture and selection of pasture species 
that are best-suited to raising elk. 

Willow posts for bank stabilization. C.C. Watson, S.R. Abt, 
and D. Derrick. 1997. Journal of the American Water 
Resources Association 33:293-300. (Hydrology Lab, 
Engineering Research Center, Colorado State Univ., Fort 
Collins, CO 80523). Results from a large streambank stabiliza- 
tion project are summarized into guidelines to improve survival 
of planted willow stems. 

Socioeconomics 
Agroforestry practice and policy in the United States of 
America. H.E.G. Garrett and L. Buck. 1997. Forest Ecology 
and Management 91 5-1 5. (School of Natural Resources, 
Univ. of Missouri, Columbia, MO 6521 1). Reviews agroforestry 
practices and policies in the US and suggests changes in poli- 
cy that are needed to enhance agroforestry in the US. 

Soils 
Heterogeneity of soil organic matter following death of in- 
dividual plants in shortgrass steppe. R.H. Kelly and I.C. 
Burke. 1997. Ecology 78:1256-1261. (Natural Resource 
Ecology Lab, Colorado State Univ., Fort Collins, CO 80523). 
Carbon, nitrogen and organic matter increased in the soil 
under dead plants, but the enrichment did not persist beyond 
several months. 

Author is associate professor and extension range management spe- 
cialist, Dept. of Animal and Range Sciences, Montana State Univ., 
Bozeman, MT 5971 7. 
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Life Members of the Society for Range Management 
(bold indicates sustaining members) 

The listing of the Life Members that was published in the June 1997 issue of Rangelands had an error due to mechanical fail- 
ure. It did not list all of the sustaining contributors. We apologize for those people omitted and publish the complete listing of Life 
and Life Sustaining Members. 

Robert C. Accola 
Kenneth G. Adams 
Raymondo Aguirre 
Eduardo Airzpuru-Garcia 
Jack D. Albright 
Ricardo V. Aldape 
Bob Alexander 
Christopher Allison 
Darwin (Lora) Anderson 
Dean M. Anderson 
E. William Anderson 
Jonathon Anderson 
Paul C. Anderson 
Val Jo Anderson 
Art J. Armbrust, Jr. 
R. Lee Arthur 
Neal E. Artz 
Abdulaziz M. Assaeed 
Josiah T. Austin 
Calvin Baker 
Nancy C. Ballard 
Robert F Barnes 
Eduardo J. Barragan 
Reginald H. Barrett 
Mack R. Barrington 
Keith M. Bartholomay 
John Baumberger 
Rodney D. Baumberger 
Jerry R. Bean 
David J. Beard 
Thomas E. Bedell 
Alan A. Beetle 
Robert E. Bement 
R. Gordon Bentley, Jr. 
William A. Berg 
Lloyd L. Bernhard 
Lester J. Berry 
Rhonda L. Beyke 
C. Robert Binger 
Charles Birkemeyer 
Kenneth R. Blan 
D. Morris Blaylock 
Vosila L. Bohrer 
Eric G. Bolen 
D. Terrence Booth 
Michael Borman 
George E. Bradley 
Lorenz F. Bredemeier 
Vernon C. Brink 
H. Lso Brown 
Patrick J. Broyles 
H. Harold Bryant 
Steve Bunting 

A. Lynn Burton 
Evert K. Byington 
Dwight R. Cable 
Margie M. Campbell 
Bartley P. Cardon 
Roy M. Carlson, Jr. 
Jose F. Casco 
Martha Chaney 
W. James Clawson 
C. Rex Cleary 
Charles Clement 
Alvin Buck Clements 
Chet C. Clinesmith 
Roy M. Clinesrnith 
James S. Cochrane 
Elizabeth H. Colbert 
Thomas A. Colbert 
C. Wayne Cook 
Richard L. Coose 
Roy Copithorne 
Max A. Corning 
James A. Cornwell 
Debra Sue Couche 
Donald A. Cox 
Patrick I. Coyne 
Nick J. Cozakos 
Kent A. Crofts 
Arletta Cross 
John L. Cross 
William E. Cross 
L. Dean Culwell 
Jack R. Cutshall 
Sterle E. Dale 
Lawrence A. Daley 
Robert A. Darrow 
Gary G. Davis 
Maurice R. Davis 
Howard R. De Lano 
Joe Descharnp 
Wright Dickinson 
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Everett R. Doman 
Gary B. Donart 
Jim W. Doughty 
Donald S. Douglas 
John T. Drake 
Richard E. Dresser 
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R. A. Dyer, Jr. 
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Thomas K. Eaman 
Douglas J. Eddy 

Gerhard A. Ehlert 
Virginia M. Emly 
Robert E. Epp 
John Estill 
Lani Estill 
Angela G. Evenden 
Mahlon Everhart, Jr. 
Marion E. Everhart 
Sherman Ewing 
Dahir Abby Farah 
Richard W. Farrar 
Nancy R. Feakes 
Karen Fechko 
Fredrick W. Finke 
David A. Fischbach 
Bruce Fischer 
H. A. Fitzsimons, Jr. 
Carlton S. Fonte 
George E. Fore 
John S. Forsman 
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Bruce T. Foster 
Philip H. Fox 
Joeseph G. Fraser 
Gary W. Frasier 
Jo Frasier 
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John D. Freeman 
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E. Lee Griner 
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Robert H. Haas 
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Richard D. Hall 
Robert Hamner 
Eugene J. Handl 
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Richard M. Hansen 
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Glenn W. Harris 
Robert W. Harris 
Richard H. Hart 
William J. Harvey 
Hatfield's High Desert Rn 
Craig M. Haynes 
Harold F. Heady 
Darwin C. Hedges 
Dennis Heffner 
Rodney K. Heitschmidt 
Humberto Hernandez 
0. N. Hicks 
Joseph G. Hiller 
C. E. Hitch 
Lynnel A. Hoffman 
Charles A. Holcomb 
Lee J. Holden 
Royal G. Holl 
John R. Hook 
August L. Hormay 
A. C. Hull, Jr. 
Robert R. Humphrey 
John R. Hunter 
Richard M. Hurd 
William D. Hurst 
Donald L. Huss 
W. 0. Hussa 
Margaret F. Hyatt 
Milton Hyatt 
S. Wesley Hyatt 
Peter V. Jackson, Ill 
Charles M. Jarecki 
J. Rukin Jelks, Jr. 
Dennis R. Jenkins 
Thomas N. Johnsen, Jr. 
James R. Johnson 
Mark K. Johnson 
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Richard C. Johnson 
Thane J. Johnson 
William K. Johnson 
Leonard W. Jolley 
Robert C. Joslin 
Bob L. Karr 
Marvin R. Kaschke 
Steven H. Kautzsch 
Nolan F. Keil 
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Norman R. Kempf 
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Robert R. Kindschy 
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Ernest Leland 
Robert J. Leonard 
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James A. Linebaugh 
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Lawrence A. Long, Jr. 
Richard V. Loper 
H. H. Lundin 
Walter J. Lusigi 
Robert F. Lute, II 
James R. Luton 
John H. Lyman 
Gordon A. Lymbery 
John B. MacLeod 
Norman H. MacLeod 
Eugene I. Majerowicz 
I. D. Maldonado 
James I. Mallory 
Raymond D. Mapston 
Niels LeRoy Martin 
S. Clark Martin 
Chris Maser 
Lamar R. Mason 
Bowman M. Mauldin 
Harold E. Mayland 

Henry F. Mayland 
Richard D. McClure 
V. P. McConnell 
Kirk C. McDaniel 
Neil K. McDougald 
Dan McKinnon 
Eleanor McLaughlin 
Floyd A. McMullen, Jr. 
Patrick C. McNulty 
Joel T. Meador 
Daniel L. Merkel 
John Merrill 
John L. Merrill, Jr. 
Virginia Merrill 
Donald W. Messer 
Keith H. Mickelson 
Wayne H. Miles 
Jack R. Miller 
Janice Miller 
R. Keith Miller 
Steven B. Miller 
Willie Milliron 
Billie Mitchell 
John E. Mitchell 
M. Pat Morrison 
John R. Morse 
Allen D. Morton 
Mark E. Moseley 
John W. Mumma 
Lyle D. Nattrass 
Don J. Neff 
Stephen A. Nelle 
Donald W. Nelson, Jr. 
Joe B. Norris 
Kay V. Norris 
Edward L. Nygard 
Paul E. Nyren 
Thomas M. O'Connor 
Joseph F. O'Rourke 
Paul D. Ohlenbusch 
Hamdy S. Oushy 
Kyle Owen 
C. E. Owensby 
Karl G. Parker 
Bob D. Patton 
Gene F. Payne 
Jerry L. Payne 
Dorothy Pearson 
Henry A. Pearson 
Joseph F. Pechanec 
Rudy J. Pederson 
Mike L. Pellant 
W. C. Pendray 
Gregory K. Perrier 
Ronald R. Perrin 
Willard P. Phillips 
Ellen J. Picard 
Beatrice C. Pickens 
T. Boone Pickens, Jr. 
William D. Pitman 

Rod Player 
Jennifer J. Pluhar 
Ivan R. Porter 
Jeff Powell 
J. Boyd Price 
Jeffrey L. Printz 
L. Glen Quigley 
Charles M. Quimby 
Clayton L. Quinnild 
Klaus Radkte 
Bob J. Ragsdale 
Michael H. Ralphs 
Dan D. Ratliff 
C. Hardy Redd 
Janis J. Reimers 
William A. Reimers 
Steven T. Revie 
Kara Ricketts 
Matt J. Ricketts 
Ronald E. Ries 
Laurence E. Riordan 
Walter M. Risse 
Larry R. Rittenhouse 
Leona M. Rittenhouse 
Joseph H. Robertson 
Winthrop P. Rockefeller 
Ernest D. Romero 
James T. Romo 
Robert L. Ross 
Elno D. Roundy 
John M. Row 
Charles B. Rumburg 
Philip R. Rumpel 
Brad Russell 
Faith E. Ryan 
Warren K. Sandau 
Kenneth D. Sanders 
H. Reed Sanderson 
Gary D. Satter 
Ted Scherer, Jr. 
Al F. Schlundt 
Harold B. Schmidt 
Mrs. Joe M. Schmidt 
Martin R. Schott 
Charles M. Schumacher 
Milton Sechrist 
Donald J. Seibert 
Douglas V. Sellars 
Harold E. Shamley 
Daniel L. Sharp 
David E. Sharp 
Gail E. Sharp 
Weldon 0. Shepherd 
Thomas N. Shiflet 
John A. Shrader 
M. Silia 
Chester L. Skilbred 
Jon M. Skovlin 
Michael A. Smith 
Sydney E. Smith 

Terry J. Smith 
Floyd L. Snell 
Carol A. Sparks 
Thomas L. Sparks 
Steven M. Spencer 
Bill Stark 
Stan Starling 
Warren J. Stevens 
Robert L. Storch 
James Stubbendieck 
Sherman R. Swanson 
Faisal K. Taha 
Ann F. Tanaka 
John A. Tanaka 
Charles E. Taylor 
Nora Taylor 
Paul G. Taylor 
Wayne F. Taylor 
Clair E. Terrill 
David P. Tidwell 
Stan Tixier 
Lynn D. Todd 
T. W. Townley-Smith 
George T. Turner 
Robert B. Turner 
Albert L. van Ryswyk 
Dee Moore Vanderburg 
Robert E. Wagner 
A. H. Walker 
David G. Walker 
Mrs. A.H. Fred Walker 
Ronald M. Walters 
Carl L. Wambolt 
Clinton H. Wasser 
Fred L. Way 
J. Wayne Weaver 
Shawn W. Weishaar 
Noel H. Wellborn 
Dick Whetsell 
Steve Whisenant 
Gerald D. Widhalm 
Kay W. Wilkes 
Calvin E. Williams 
Clayton S. Williams 
Robert E. Williams 
W. A. Williams 
Robert M. Williamson 
Terry Wilson 
Leaford C. Windle 
H. Peter Wingle 
Gale L. Wolters 
Jerome H. Wysocki 
Jim D. Yoakum 
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Arthur W. Bailey 
E.T. Bartlett 
John F. Baucus 
Jack E. Bills 
John W. Bohning 
Keith A. Bramwell 
John H. Brock 
Fred C. Bryant 
John C. Buckhouse 
Frank E. Busby, Jr. 
John A. Camright 
John E. Carver 
Watt M. Casey 
Daryl A. Cisney 
John A. Daniel 
Richard S. Driscoll 
Terry B. Enfield 
John M. Fenley 
Dean F. Fisher 
John J. Foley 

Sustaining Members for 1997 
July 1,1996 through June 3 1 , l W  

Elaine E. Grings 
John E. Grinstead 
Charles H. Groesbeek 
Keith S. Guenther 
Gregory C. Hale 
Frederick C. Hall 
Grant A. Harris 
Bruce S. Healy 
Donald W. Hedrick 
Clare W. Hendee 
Donald E. Henderson 
Gerald E. Hillier 
Julie G. Kelleher 
Henry W. Kipp 
W. Ellis Klett 
Robert A. Langford 
Michael E. Martin 
Wayne G. McCully 
Terry McLendon 
James T. O'Rourke 

Victor E. Rabago 
George W. Ramey 
Philip Robbins 
Ronald W. Roberts 
Max E. Robinson 
Charles N. Saulisbeny 
Steven C. Saunders 
Edwin E. Sawyer Ill 
Joseph L. Schuster 
Glen Secrist 
Phillip L. Sims 
Dale E. Snyder 
Ronald C. Squibb 
Michael C. Stroud 
Cynthia A. Tusler 
Joseph A. Wagner 
John W. Walker 
Walter D. Willms 

Requiescat in Pace 
Lisle Royal Green, a charter member of the Society for Range Management, 

passed away on May 30, 1997. He was bom in 1919 in West Weber, Utah, and lived 
in Grand Terrace for 20 years after living in Riverside for 14 years. He spent almost 
35 years in forestry and range management research and education. 

Mr. Green was a full-time research forester in fire control at the U.S. Forest Service 
Fire Laboratory in Riverside from 1963 to 1980 when he retired. He was dedicated to 
his work and continued to work part-time at the lab for two more years. 

Previously, Green was a range researcher for the forest service in San Dimas. He 
was an associate professor at California State Poly-technic University at San Luis 
Obispo from 1955 to 1 960. 

He earned a master's degree in forestry and range management from Utah State 
University in 1948. 

Lisle served in the U.S. Air Force and reserves for 22 years. He was on active duty 
during World War II before joining the reserves. 

A member of the Mormon Church's University Height's Ward, Mr. Green enjoyed 
square dancing, bridge, gardening, reading, and travel. 

He is survived by his wife, Winifred; four daughters; 20 grandchildren; two great- 
- 

grandchildren; a brother and a sister. 
Donations may be made in Lisle's behalf to the American Cancer Society. 
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Poetry Corner 
The following poem was written by Stephen E. Williams, professor 

and head of Department of Plant, Soil, and Insect Sciences, College of 
Agriculture, Laramie, Wyoming. 

Stephen was on the Committee on Rangeland Classification. At the 
time of this writing, the comittee was visiting sites in the vicinity of 
Reno, Nevada and areas North and West of there in California. The 
plant that stimulated the poem, a huge juniper, provided about the best 
shade on a day that they were out near Susanville. Williams said 'We 
all sat under it at various times, and I have many pictures of the com- 
mittee under the branches of the massive plant. The poem is a mani- 
festation of the frustration that I think all of us felt about the classifica- 
tion of rangelands. And although ultimately our thoughts and ideas 
were published in the book Rangeland Health, most of the frustration 
continues. One is the realization that Rangeland Health is just a step- 
ping stone to a more complete classification to be generated in the fu- 
ture. The second is that even among the jargon, the conflicting percep- 
tions, and the threats to this resource, there is awesome beauty at all 
scales in rangelands. As scientists, we do not speak of beauty very 
much. I really think we need to speak of it more, for I think we all sense 
it and for many of us, it is and was the beauty of landscapes that drew 
us into this field and keeps us in the field today. 

A great tangle of grass, shrubs, rocks and forbes 
Confronted our groping brains and tired eyes. 
An ancient juniper graced the middle of the tangle. 
We stood in its shade and under its protection. 
Peering out between the branches of the venerable plant, 
We all saw the surrounding landscape differently. 

It was a geological setting of sandstone, 
Siltstone, and higher up, granites. 
And these geological objects were seen to 
Control the landscape. 

It was an edaphic setting of deep and shallow soils: 
Clays and sands; organic 
Materials and lack thereof. 
And those soily bodies were seen to 
Control the landscape. 

It was a botanic setting of skunk sumac, 
Antelope bitterbrush, wheat grasses, 
Needleandthread, lichens. 
And these botanic objects were seen to 
Control the landscape. 

It was an agroecosystem of plants and deer 
And cattle and sheep4ach dependent on 
Or at the mercy of the others. 
And these grazing creatures were seen to 
Control the landscape. 

:was a climatic setting where 
Orographic summer thunderstorms 
and winter Pacific lows showered the 
Area with rain and snow which was 
Redistributed across the area by wind. 
And these climatic events were seen to 
Control the landscape. 

was a setting where 
Orographic summer thunderstorms 
And winter Pacific lows showered the 
Area with rain and snow which was 
Redistributed across the area by wind. 
And these climatic events were seen to 
Control the landscape. 

It was a setting where 
The hands of humans were manifest. 
Some respectively manipulating, others 
Plundering the grazing resource with hislher 
Intensities of sheep and cattle, installation 
Of fences, water tanks, roads, railroads, reservoirs. 
And these humans were seen to 
Control the landscape. 

It was a setting where bureaucrats, autocrats, 
Republicans and Democrats generated policies 
Which attempted to control the grazing 
Animals, anticipate the weather, predict 
The botanic, map the soils and the rocks. 
And these creatures were seen to 
Have superimposed on the place a 
Landscape of paper. 
And these laws, regulations and judicial decisions 
Were seen to control the landscape. 

All of these perceptions and realities 
Combined to create a landscape of 
Mosaics upon mosaics. Mosaics of 
Discretes, mosaics of indeterminates, 
Mosaics of fractals, politics, use, abuse. 
And these perceptions and realities served 
To completely shield and insulate us 
From the universal truths which. 
We somehow sensed, 
Poured forth and reeked in 
Every way from the landscape. 

We ambled down the slope which 
Separated the tree and our autos. 
We kicked up a little dust which 
Entered our eyes, the odor of sage flooded our 
Senses as it was trodden under foot. 
A cottontail dashed out of our collective paths. 

That night the infinity of the universe was 
Hard upon the ancient juniper 
And the ageless landscape. 
Too, the planet Earth rolled under the 
Landscape and its seemingly infinite 
Mass provided a solid undergirding 
To the landscape. And a thin 
Veneer of life struggled on as it had 
For a million years, a billion years 
At the interface of the terrestrial 
And extra-terrestrial infinities. 
And the interaction of organisms, 
Rocks, climate and topography across the 
Third infinity, time, continued to 
Change across an infinity of attributes 
And as such defied description, 
Control and manipulation. 

But each of us remembered the incredible 
Beauty of the place and had the 
Comfort of knowing, perhaps without knowing, 
That we were a part of 
The landscape and had been, in a way, 
Since its inception and would in 
Some sense follow it to its 
Conclusion in the future.--Ste~hen E. Williams. 1991 

Dedicated to the National Research Council Committee on Rangeland 
Classification chaired by Frank "Fee" Busby. Members include John Buckhouse, 
Donald Clanton, George Coggins, Gary Evans, Kirk Gadzia. Charles Jarecki, 
Linda Joyce, Dick Loper, Daniel Merkel. George Ruyle. Jack Ward Thomas, 
Johanna Wald and Stephen Williams; further dedicated to several generations of 
Board on Agriculture Staff including Richard Wiles. Craig Cox. Cristellyn Banks, 
Suzanne Mason, Amy Gorena. Carla Carlson, Janet Overton, and Micahel 
Hayes; and finally dedicated also to Thadis Box who helped set the direct~on of 
the Committee. 
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(an old joke turned into Cowboy Poetry by Stan Tixier) 

A storm came roarin' down the draw, 
wind, rain and thunder loud, 

The country church, that Sunday morn' 
had not its normal crowd. 

The Preacher looked around and saw 
one Cowboy in a pew, 

So he approached and asked him, "What 
do you think I should do? 

I have a sermon all prepared, 
it's good without a doubt, 

But you're the only one that came, 
So should I cancel out?' 

The Cowboy said, "Well, Reverend, Sir, 
I'II give you some advice, 

In Winter when I feed the cows, 
amid the snow and ice. 

Let's say perhaps one cow is there, 
the only one that shows, 

Well, should I feed that one lone cow? 
she's hungry, heaven knows." 

The Preacher said, "Why, sure you should, 
your point is plenty clear, 

Sit down, my friend, you're 'bout to get 
the sermon of the year!" 

With that, the Preacher launched into 
a kinda' small earthquake, 

He pounded on the podium 
and made the rafters shake, 

He waived his arms and shook his fist, 
(enough to make you laugh), 

He preached and raved and carried on 
an hour and a half. 

At last he finished up his talk, 
or just ran out of breath, 

(But, thank the Lord, he quit before 
he'd talked him plum to death!) 

The Preacher asked the Cowboy then, 
"Well, did I 'feed your cow?' 

Your comments on my sermon, please, 
I'd like to hear 'em now." 

The Cowboy answered, 'Yes siree, 
but like I said before, 

I'm haulin' for a big 01' herd, 
a ton of hay or more. 

So Reverend, Slr, I gotta' say 
one thing you shoulda' knowed, 

If one shows up, I'II feed her, sure, 
but not the whole danged load!" 






