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entific and educational organization, under the provisions of Section 501(c) (3) of
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—to properly take care of the basic rangeland resources of soil, plants and
water;

—to develop an understanding of range ecosystems and of the principles ap -
plicable to the management of range resources;

—to assist all who work with range resources to keep abreast of new findings
and techniques in the science and art of range management;

—to improve the effectiveness of range management or obtain from range re -
sources the products and values necessary for man’s welfare;

—to create a public appreciation of the economic and social benefits to be ob -
tained from the range environment;

—to promote professional development of its members.

Membership in the Society for Range Management is open to anyone en-
gaged in or interested in any aspect of the study, management, or use of
rangelands. Please contact the Executive Vice-President for details.

R a n g e l a n d s

R a n g e l a n d s serves as a forum for the presentation and discussion of facts,
ideas, and philosophies pertaining to the study, management, and use of range-
lands and their several resources. Accordingly, all material published herein is
signed and reflects the individual views of the authors and is not necessarily an of-
ficial position of the Society. Manuscripts from any source—nonmembers as well
as members—are welcome and will be given every consideration by the editors.
R a n g e l a n d s is the nontechnical counterpart of the Journal of Range
Management; therefore, manuscripts and news items submitted for publication in
Rangelands should be in nontechnical nature and germane to the broad field of
range management. Editorial comment by an individual is also welcome and, sub-
ject to acceptance by the editor, will be published as a “Viewpoint.”

C o n t r i b u t i o n  P o l i c y :

The Society for Range Management may accept donations of real and/or per-
sonal property subject to limitations set forth by State and Federal law. All dona-
tions shall be subject to management by the Executive Vice President as directed
by the Board of Directors and their discretion in establishing and maintaining trust,
memorials, scholarships or other types of funds. Individual endowments for desig-
nated purposes can be established according to Society policies. Gifts, bequests,
legacies, devises, or donations not intended for establishing designated endow-
ments will be deposited into the SRM Endowment Fund. Donations or request for
information on Society policies can be directed to the Society for Range
Management, Executive Vice President, 1839 York Street, Denver, Colorado
80206. We recommend that donors consult Tax Advisors in regard to any tax con-
sideration that may result from any donation.



Public Affairs Manager Position
I am pleased to announce the selection of Jeff Burwell,

to be the SRM Public Affairs Manager. Jeff will be com-
ing to us through an agreement with the Natural
Resource Conservation Service. He will work for SRM
for three or more years with funding provided by the
agency.

Jeff graduated from Colorado State University in 1975
with a degree in range and forest management. While at
CSU, he worked as a range research technician with the
Agricultural Research Service at the Central Plains
Experimental Range in Weld County, Colorado.

In 1975 he began his career with the Natural Resource
Service as a range conservationist in Greeley, Colorado.
After that he worked as a range conservationist in
Akron, and as a district conservationist in Holly,
Brighton, and Canon City. In 1984 he left the agency for
an eight-year period and operated a farm near Rush,
Colorado. During this time he also worked as a reclama-
tion consultant for two environmental consulting firms,
working on coal mine reclamation projects in Colorado,
and highway revegetation projects in Kansas and
Missouri.

In 1992 Jeff returned to the agency as a range conser-
vationist in Colorado Springs. Since 1994, he has been
the resource conservationist in Grand Junction,
Colorado.

Jeff has also been very active in the Society, serving in
a number of capacities over the years. He has been a
student chapter president, section director and presi-
dent, summer meeting chair, and has served on several
national committees.

The major emphasis for this position will be in two
areas, as I have covered previously. One will be in pub-
lic affairs, implementing the plan prepared by the I & E
committee, which covers a variety of issues including
stepping up our contact with both our members and
other organizations. The second will be to provide the
staff work to implement our new rangeland manager cer-
tification program. I, for one, am very pleased to see Jeff
coming on board.

Denver Office Building
In October 1998, the SRM Board of Directors made

the decision to sell the Denver office building. The deci-
sion came after several months of studying alternatives.
The building was listed for sale in January 1999, and a
sales offer was accepted in August. Closing was on
September 3, and we have now relocated to leased of-
fice space. The following is the financial information on
the sale:

It should be emphasized that a l l funds from the sale
have been invested in the Building Trust Fund, for future
office acquisition. Speaking for the staff, this move was
difficult and stressful and its one task that we are glad is
over.—Craig Whittekiend, Executive Vice President
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Executive Vice-President's Comments

Sale Price $535,000.00

Proceeds to SRM $489,495.37

Outstanding Notes with 1999 Interest $47,080.00

Amount invested in Building Trust Fund $442,415.37





once. He was on foot at the time and a polite Indian offered
him the ride. Lewis noted later that the Indians valued their
mules highly, parting with them in a trade at the rate of
three or four horses for one mule. Lewis judged the
Shoshone's mules as "the finest I ever saw," whereas the
horses they obtained were generally in poor condition, in-
cluding sore backs.

There was much discussion through signs and transla-
tors, and smoking of Nicotiana quadrivalvis (Pursh), a to-
bacco Lewis said was the same used by the Missouri River
tribes and obtained through trade by the Shoshones. He
also described one family's food, obtained by George
Drouillard in one of the few unpleasant incidents that oc-
curred while in the area of present-day Salmon. While out
hunting, Drouillard visited an Indian encampment and
talked for about 20 minutes in sign language. As he was
catching his horse to depart, the family seized his rifle and
rode off with the stolen treasure. A 10-mile chase ensued
with Drouillard eventually wrestling the gun from a young
brave. Returning to plunder the camp, Drouillard gathered
up "a couple of bags wove with the fingers of the bark of
the silk-grass containing each about a bushel of dryed ser-
vice berries some chechberry (chokecherry) cakes and
about a bushel of roots of three different kinds..." Lewis de-
scribed the three roots in great detail as the edible
Valeriana edulis Nutt., the first bitterroot (Lewisia rediviva
Pursh) seen by white men, and Nuttall sunflower
(Helianthus tuberosus L.) which grows in the moist mead-
ows of the Lemhi valley (Moulton, 1983).

Grass and grazing conditions in this land of bluebunch
wheatgrass and Idaho fescue were given scant description.
Lewis did mention sweetgrass (Hierochloe odorata ( L . )
Beauv.) growing abundantly along the Beaverhead River,
and when the main expedition crossed Lemhi Pass, men-
tion was made of there being "fine green grass" near a
spring, while grass elsewhere was "perfectly dry and
parched with the sun." Grass would be less taken for grant-
ed on the snowy eastward trip the next spring.

Ever eager to find Jefferson’s hypothesized water route to
the pacific, Clark led a reconnaissance party down the

Salmon River approximately 13 miles from present-day
Hwy. 93 into the rugged canyons of what we now call the
River of No Return. The Shoshones had told the captains
the Salmon was a hopeless venture, but Clark had to see
for himself. What he saw in the tumultuous rapids, narrow
canyons and overhanging cliffs put the finishing touch on
his president’s dream of an easy water route to the
Western Sea. 

Before departing northward to what is now Lost Trail
Pass, Clark noted several fires in the valley. These were
set by the Indians, but not for ecological reasons. Rather,
they were signal fires, set to inform the scattered bands
that it was time to gather for the move toward the Missouri
River and the land of buffalo.

There were 31 men, one woman and a baby in that first
American exploring party. With only 29 horses, most of the
party walked out of present-day Idaho just as they had ar-
rived—on foot. To this day, no one knows exactly where
they crossed into Montana near Lost Trail Pass, but we do
know the weather was miserable and the going was slow
and painful. Then, after trading for better horses with friend-
ly Salish Indians (Flatheads) and increasing their stock to
just over 40, the party enjoyed a relatively idyllic trip
through the Bitterroot Valley.  

The expedition turned west at Traveler's Rest south of
present-day Missoula and crossed back into Idaho near
Lolo Pass. At the gently-rounded top of that pass were
glades..."open & boggey, water Clare and Sandey," an
area remaining that way today and purchased from Plum
Creek Timber Company in 1998 for historic protection by
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Glade Creek near Lolo Pass was noted by the explorers for its
clear water and sandy bottom. This historic site was recently pur -
chased from Plum Creek Timber Company for protective manage -
ment by Idaho Department of Parks and Recreation.

Sinque Hole, shown here muddied by moose and elk, is a site
on the Clearwater National Forest that was mentioned in the
Lewis and Clark journals.



the State of Idaho. The next 100 miles across faint Indian
trails, now known collectively as the Lolo Trail, were among
the most difficult encountered on the entire expedition.
Snow added to the miseries of steep, rugged terrain and no
game for food. Clark, the veteran frontier soldier, com-
plained, "I have been wet and as cold in every part as I
ever was in my life." To make it through, the party ate hors-
es, candles, bears oil and a forerunner of freeze-dried soup
that Lewis had bought in Philadelphia. Still, the men took
the time to note "8 different kinds of pine." 

On September 20, Clark and an advance party descend-
ed out of the forest and jubilantly entered the Weippe
Prairie—a "butifull," "leavel pine Country." He noted im-
mense quantities of "quawmash," or camas (C a m a s s i a
quamash (Pursh) Greene), a key food in the diet of the Nez
Perce whom he soon met. Meanwhile, Lewis and the main
party trailed behind, struggling through land that today re-
mains so wild and remote that it is a candidate for wilder-
ness status. Still, he noted changes in vegetation as the ex-
pedition dropped from mountain crest to Hungry Creek, in-
cluding the appearance of three new species added to the
store of scientific knowledge: an alder (Alnus sinuata
(Regel) Rydb.), a honeysuckle (Lonicera ciliosa ( P u r s h )
DC.) and a huckleberry, (Vaccinium membranaceum
(Dougl. ex Hook) (Cutright, 1969).

The Eastbound Journey

When the expedition members returned to Idaho the fol-
lowing spring, they waited on the banks of the Clearwater
River near present-day Kamiah for nearly a month for the
deep snow to melt so they could re-cross the Bitterroot
Mountains. The site, now called Long Camp, had excellent
pasture for the horses and was initially thought to be close
to good hunting and sources of salmon. Instead, it turned
out to be one more trial of trying to obtain food, particularly
with trading goods reduced to needles, empty vials and
other odds and ends. Clark aided the effort by playing doc-
tor to the Indians, sometimes seeing as many as 40 or 50
patients in a day. Lewis used the time to describe new
species of birds such as the western tanager, Clark's nut-
cracker and Lewis' woodpecker. He also studied bear
skins, correctly distinguishing the difference between griz-
zlies and the various color phases of the black bear. It was
also a time for botanizing. Cutright (1969) noted that one
fourth (close to 50 in all) of the herbarium specimens col-
lected on the expedition that survive today, were collected
and described in great detail during this encampment in
Idaho.

In one of the rare acknowledgments of Sacagawea's con-
tributions to the expedition, the captains mention that in
preparation for the mountain crossing, "our indian woman"
laid in a store of fennel roots, or year-pah in her Shoshone
language (Gairdner's yampah, Perideridia gairdneri (H. &
A.) Mathias).
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A dogtooth violet blooms at the retreating edge of snow on the
Idaho segment of the Lolo Trail.

Showy beargrass is a common plant along much of the Lolo
Trail that extends from near Lolo, Montana, to Idaho’s Weippe
Prairie.



Disregarding the warnings of their Nez Perce friends, and
anxious to cross what Lewis called "that icy barrier which
separates us from my friends and country..." the party set
out too soon. Lewis continued to botanize as they went,
even rhapsodizing about the beauty of the Wieppe Prairie
and its blooming camas that struck him as "lakes of fine
clear water, so complete is this deseption that on first sight
I could have swoarn it was water." He described tall trees
and understory shrubs near the fringes of the prairie, in-
cluding "apples" of wild roses that he said were triple the
size of the ordinary species. 

As the party progressed through the slippery mud, more
and more snow was encountered. Lewis noted with alarm
how much the vegetation was "proportionably backward;
the dogtooth violet is just in blume, the honeysuckle, huck-
burry and a small speceis of white maple are begining to
put fourth their leaves; these appearances in this compara-
tively low region augers but unfavourably with rispect to the
practibility of passing the mountains..."

The false start came to an end on June 17, 1806, some-
where on the mountainside above Hungry Creek in what is
now the Clearwater National Forest. Snow up to 15-feet
deep made it "madness in this stage of the expedition to
proceed..." and resulted in the only "retrograde march" of
the entire expedition. 

The expedition was well mounted at this point. Thanks to
trading and gifts from the Nez Perce, the party had two
horses per man plus "several supernumary horses in case
of accident or the want of provisions..." They even had
stores of extra food in their baggage, and the crusted snow
was able to support the weight of the horses. In short, the
men were well prepared and some travel conditions held
promise for a successful passage over the Lolo Trail.
However, there were two problems that could not be ig-
nored or minimized. One was finding the trail that would
take them safely through the confusing jumble of peaks and
canyons of the Bitterroot Mountains. The other was finding
grass for their horses. So serious were these problems that

the men actually considered a contingency plan that would
have taken them several hundred miles south to the Snake
River plains they had learned about from the Shoshones
and across to the headwaters of the Madison and Gallatin
Rivers.

Instead, the captains wisely sought Indian guides to help
them in their second attempt to cross the snowy mountains.
On June 24 they set out again. This time they were accom-
panied by five young Nez Perce, some of whom were en-
route east anyway to see friends among tribes on the other
side, while the others were interested in the guns promised
as a reward for their services. And their services proved in-
valuable. Not only did they know the route with only inter-
mittent traces of trail or rubbed trees to show the way, they
knew exactly how far it was between meadows that would
be free of snow and full of grass for the horses. To reach
these places, such as our modern-day Bald Mountain, they
chastised the men to hurry so it could be reached before
dark. Later, at what we call 13-mile camp, they stopped
early in the day, knowing it was the last good camp site be-
fore the long stretch to the east edge of the mountains.

Lewis never stopped botanizing. He described spring
beauty (Claytonia lanceolata Pursh), unknown to science but
collected for eating by the plant-wise Sacagawea. He likened
its taste to Jerusalem artichoke. Not even the lowly whortle-
berry (Vaccinium scoparium Leiberg) and smooth woodrush
(Luzula hitchcockii Hamet-Ahti) escaped his notice.

The mountain crossing ended on June 29. Leaving Idaho
was perhaps the happiest day of the entire two-and-a-half-
year journey. "When we decended from this ridge we bid
adieu to the snow," wrote Lewis. The men, and presumably
Sacagawea, spent the evening luxuriating in the dammed
up waters of Lolo Hot Springs. The next day they traveled
on, "leaveing those tremendious mountanes behind us—in
passing of which we have experiensed Cold and hunger of
which I shall ever remember," wrote Clark.
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The rugged drainage of Hungry Creek on the Clearwater
National Forest. This area was the scene of the expediton’s only
retreat when deep snow blocked the trail. It remains in wilderness-
like condition today, one of the few such places on the entire route
of the expedition.

Grassy meadows free of snow in the spring were the key to the
route selected by early Nez Perce who crossed the Bitterroot
Mountains on what is now called the Lolo Trail. The Indians
served as essential guides for Lewis and Clark on the eastward
crossing when snow covered most of the route.



New Challenges Today

Lewis and Clark left behind a legacy of exploration and
scientific discovery that has intrigued generations of
Americans. As the bicentennial of that expedition approach-
es, there is renewed interest in every aspect of the under-
taking, including its contributions to our knowledge of plants
and animals of the West. Nowhere can modern explorers
experience the sense of adventure and discovery as they
can along the route of the expedition that passes through
Idaho. Fueled by the best-sell ing book by Stephen
Ambrose, Undaunted Courage, and the popular film by Ken
Burns, the level of tourism attracted to the wild places of
Idaho could be phenomenal. 

In 1978, Congress designated the explorers' route as The
Lewis and Clark National Historic Trail. The route passes
through land managed by the Bureau of Land Management
in the Salmon area, the Salmon-Challis and Bitterroot
National Forests in the area of Lost Trail Pass, and the
Clearwater National Forest west of Lolo Pass. Significant
sections of the trail also pass through private ranch land on
the eastern side of Idaho, industrial forest land near Lolo
Pass, and a mixture of ownerships elsewhere. Interpreting
the route to visitors while maintaining pristine vestiges and
preserving the historic environment for future generations is
sure to be a challenge to modern land managers every bit
as daunting in its own way as traveling the route was to the
first representatives of government. Meeting the modern
challenge will also require all the sagacity, patience and
perseverance that was part of the original expedition.

Sources

Coues, Elliott, ed. 1893. History of the Expedition Under the
Command of Lewis and Clark. Francis P. Harper. (Republished
by Dover Publications, undated. New York. 3 vol.)

Cutright, Paul Russell. 1969. Lewis and Clark: Pioneering
Naturalists. Univ. of Illinois Press, Urbana, IL. 506 p.

Moulton, Gary E., ed. 1988. The Journals of the Lewis & Clark
Expedition (Vol. 5). Univ. of Nebraska Press, Lincoln, NE. 415 p.
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Lewis and Clark trail expert Dr. Steve Russell points out a
"peeled tree."  Clark wrote in his journal about seeing pines near
Lolo Pass that had been peeled in this manner by the Indians for
use of the inner bark as food in the spring.

The author is Professor of Resource Recreation and Tourism
in the College of Forestry, Wildlife and Range Sciences at the
University of Idaho. He is also past president of The Lewis and
Clark Trail Heritage Foundation and currently serves on the
Idaho governor's Lewis and Clark Trail Committee and the
National Lewis and Clark Bicentennial Council.

Notes: All quotations of Lewis and Clark are from The Journals
of the Lewis & Clark Expedition as edited by Gary E. Moulton
and cited above. The set contains 12 volumes.

An excellent leaflet showing the entire trail route is available
from the National Park Service. Area maps are available
from the BLM and Salmon-Challis National Forest offices in
Salmon, Idaho, and the Clearwater National Forest
Supervisor’s Office in Orofino, Idaho.



Rangeland is the single largest natural resource in Idaho,
with 9.5 million acres comprising about 44% of the land
base (Hart 1994). We cannot overestimate the importance
of rangelands, both public and private, to the people of
Idaho. These lands provide a substantial forage base for
livestock as well as wildlife habitat, minerals, water
sources, water quality, many types of recreation, erosion
control, and natural beauty and aesthetics. Rangelands
also represent a continuing public policy challenge for
landowners, land managers and the people of Idaho. 

Different groups have different perceptions about range
resources and their management. These perceptions be-
come very real when groups are in conflict over range man-
agement policies. The Idaho Rangeland Resources
Commission (IRRC) was established in 1994 to use educa-
tion and research to address the many conflicting percep-
tions regarding rangelands and their management. The
IRRC is unique in that it is a state commission designated
to promote responsible management of a resource rather
than the promotion of a particular commodity. A major goal
of the Rangeland Commission is to understand public per-
ceptions of range issues in Idaho and to use those percep-
tions as points of departure to educate people about re-
sponsible management of rangelands. 

Background
Livestock production is a primary industry in Idaho. In

1997, sales of cattle and calves were over $900 million,
and sales of sheep and wool were almost $30 million.
Cattle and calves represented almost 20% of total farm re-
ceipts in 1997. This ranked first among all commodities,
just edging out dairy products at 19% of receipts (USDA
1999). Many of these cattle graze at least part of each year
on private, state and federal rangelands. However, live-
stock grazing is only one of the many activities that take
place on Idaho's rangelands. How the people of Idaho view
grazing as well as other uses of rangelands will determine
the future policy agenda for the state. 

A telephone survey of 800 people in Idaho was conduced

in July 1997 to gather their perceptions of resource man-
agement, including rangelands.1 Eight percent say they are
"very" knowledgeable and forty four percent say they are
"somewhat" knowledgeable. About forty eight percent of the
respondents indicate that they are "not very" or "not at all"
knowledgeable about rangeland issues. Almost half of the
respondents have a limited knowledge of rangeland issues.

What issues about range management concern these re-
spondents? Figure 1 displays respondent concerns about
range management in Idaho. About one third of the respon-
dents did not have a major concern about rangelands.
Overgrazing was a major concern for 14% of the sample.
Twenty-one separate concerns accounted for 5% or less of
the remaining responses. Overgrazing obviously concerned
many people in the sample, although only 8% indicate that
they are "very knowledgeable" about range issues. This
contradictory result indicates that concern for overgrazing
could very well be the result of perceptions rather than ex-
posure to information about grazing. This tension between
public perception and public knowledge motivates the edu-
cational programs of the IRRC.

For these education programs to succeed, the sources of
information and those providing the education must both be
perceived as legitimate. Their public legitimacy depends on
the public viewing them as credible. Respondents rated the
perceived credibility of these organizations and individuals
when they make statements concerning controversial is-
sues as shown in Figure 2. Ranchers are ranked as the
most credible with seventy percent of respondents saying
they "usually feel I can believe" what ranchers say. Fifty
percent or more said they "usually" feel that the U.S. Forest
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The Public, Range Management and the Idaho Rangeland
Resource Commission

AARON J. HARP AND GRETCHEN HYDE

"It is in the interest of all the people of Idaho that
the abundant rangeland resources of the counties
and the state be properly managed to produce
multiple resources and values along with sustained
yields of forage and fiber to support the economic
welfare of the counties and the state."1



Service, scientists, forest product companies and the
Bureau of Land Management can be believed. Only thirty
one percent of respondents said they "usually" believe en-
vironmental groups on controversial issues.

Survey results also indicate that people generally support
multiple uses of rangelands. Figure 3 shows how compatible
respondents think habitat protection; hunting and grazing
are on rangelands. Combined, eighty-nine percent of the re-
spondents felt that these activities are "very" or "somewhat"
compatible. In addition to their attitudes concerning compati-
bility, Figure 4 indicates that forty two percent of those sur-
veyed think livestock grazing "definitely" should be part of
management on private, state and federal lands. An addi-
tional thirty five percent think that grazing "probably" should
be part of federal land management. Figure 5 shows that
when decisions are made about federal land in particular,
eighty percent of respondents at least agree that local
economies should be given a "high priority."

Attitudes are opinions about what ought to be and beliefs
are opinions about the way things are. Summarizing the re-
sults shows that about half of the survey respondents be-
lieve they have limited knowledge of range issues but be-
lieve that overgrazing is an important concern. They also
express attitudes that ranchers and land managers can be
trusted, that the many uses of rangelands are compatible,
that public and private land should continue to be used for
grazing, and that federal land grazing decisions should take
local economies into account. The IRRC mission and pro-
grams are designed to address this mix of beliefs and atti-
tudes so that the public becomes better educated about
range issues and can participate more effectively in range
policy debates.

Mission

A major social and political need is to educate the public
about policies that balance economic and environmental
outputs from Idaho rangelands and sustain Idaho communi-
ties. The IRRC's enabling legislation reflects the nature of

this challenge. The IRRC is developed "…to promote the
economic and environmental welfare of the counties
and the state by providing a means for the collection
and dissemination of information and research regard-
ing the management and uses of the county's and the
state's public and private rangeland resources and the
livestock grazing industry."3

The survey results reported above indicate that significant
opportunities exist to educate the general public about their
economic, social, and ecological relationship to the range-
land resources of Idaho. These opportunities require that
the Rangeland Commission maintain its integrity and credi-
bility by gathering accurate, factual and timely information.
Three strategies for using this information to meet educa-
tional goals have been developed. One strategy is educa-
tional communication through mass media. Potential target
audiences for these efforts include decision-makers, news
media, opinion leaders and resource managers. Specific
audiences and messages are developed and targeted
through public surveys and other information. The second
strategy is the funding of education and research projects,
which further the goals and mission of the Commission.
Finally, the Commission carries out all of its activities in co-
operation with federal and state agencies and entities. This
cooperation allows these agencies and the IRRC to share
information and professional knowledge.
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Current Projects
The IRRC has current projects in two basic areas: educa-

tion and public awareness/relations. In the education arena,
the main thrust is raising the profile of range issues in Idaho
schools. The Rangeland Commission cooperated in three
major teacher workshops. First, the Commission sponsored
an in-service training on rangeland topics for Idaho
Agricultural Science & Technology instructors. Second, in
conjunction with the Idaho Forest Products Commission,
the Commission co-sponsored a teacher workshop on Fire
Ecology. An existing educational program in Idaho is
Project WET in which IRRC has recently become a partner.
This project promotes awareness and stewardship of water
resources through the development of classroom teaching
aids and materials. The IRRC contributed information con-
cerning riparian ecosystems, watersheds and grazing prac-
t ices to this well-known teacher education project.
Additional education projects include hosting the first annu-
al Youth Range Camp in the summer of 1999, and the cre-
ation and distribution of "Rangelands of Idaho" and "Range
Plants of Idaho" posters for classroom use. 

The IRRC has primarily utilized radio and television
media to increase public awareness of range issues. Two
radio spots were produced and aired in 1998. They consist-
ed of a talk show format entitled "Wildlife Forum" where
various animals related how important private rangeland is
to a variety of species in providing critical habitat. The aired
television spots focused on ranchers as responsible stew-
ards of rangeland. New radio and television projects are
planned for 1999 and beyond.

The IRRC has other projects as well. "Opinion leader"
range tours are planned for the summer of 1999. These
tours bring media and policy makers together for on the
ground discussions of range issues. The commission is
also funding a research study on the economic values de-
rived from Idaho rangeland. 

Organization
The Commission funds its education and research pro-

jects using revenues gathered from livestock producers.
This funding arrangement is reflected in the IRRC’s organi-

zational structure. The governor appoints five Commission
members that are nominated in one of three ways. The
Idaho Cattle Association offers nominations for two (2)
seats, the Idaho Wool Growers for one (1) seat, and the
Idaho Rangeland Committee for the remaining two (2)
seats. In addition to the Commission members, the legisla-
ture appointed a permanent advisory panel. This nonvoting
panel includes the representatives of the federal land man-
agement and conservation agencies, the Land Grant
University, state agencies, and a representative of the
Idaho Rangeland Committee.

Fees assessed on private and public rangeland fund the
IRRC. These assessments are:

1. $.02 per acre on private dry land grazing land. 
2. $.10 per AUM on active use BLM and USFS AUM’s. 
3. $.10 per AUM on active use of state grazing lease 

AUM’s. 
The fee is refundable, all or in part, if the landowner so

requests within thirty days of payment. Request for refunds
are currently about 7%.

Challenges
Debates over range management in Idaho are often heat-

ed. The primary challenge for the IRRC is to educate the
pubic about rangelands in general, and to increase public
understanding about how we can manage them to derive a
variety of uses. Sound research and accurate, factual and
timely information are vital to accomplishing this education-
al goal. If the IRRC meets this challenge, the Idaho public
will benefit from sustainable management of rangelands
and the enjoyment of rangeland for many uses.

Supporting Literature

Hart, R.H. 1994. Rangeland. I n : Encyclopedia of Agricultural
Science. Vol 3, Academic Press:491–501.

U.S.D.A. 1999. 1997 Census of Agriculture State Data—Idaho.
Nat. Ag. Statistics Service. Washington, D.C.

Appendix
1. The Idaho Rangeland Resource Commission’s web page ad-

dress is: http://www.irrc.state.id.us/irrc/

Endnotes
1Idaho Statutes Titale 58, § 58–1401 (1994).
2A private firm conducted the survey. The sample was chosen via ran-
dom digit dialing and weighted by population for each county in Idaho.
The sampling error was ± 3.5%.
3The Idaho Statutes describing the duties, authories, and powers of
the IRRC are Idaho Statutes Title 58 § 58–1408 (1994), and they can
be found at  http:www.idwr.state.id.us/idstat/TOC/58014KTOC.html
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E
stablishment of the National
Reactor Testing Station on the
sagebrush desert of the upper

Snake River Plain in 1949 had an
unforeseen public benefit: the protec-
tion of the rich natural flora and
fauna of sagebrush steppe ecosys-
tems. About 40% of the 890 square
miles now known as the Idaho
National Engineering and
Environmental Laboratory (INEEL)
has not been grazed by livestock for
the past 50 years. This is the largest
ungrazed reserve within the sage-
brush steppe, the most extensive
semidesert vegetation type of the
Intermountain West (West 1988).
Recognition of the importance of the
INEEL as a field laboratory for eco-
logical research resulted in its desig-
nation in 1975 as the second of the
Department of Energy’s National
Environmental Research Parks.

Physiographic Setting,
Climate, and Water

The INEEL lies along the north-
western edge of the eastern Snake
River Plain, at an average elevation
of about 5,000 ft. It is bounded on
the west and northwest by the Lost
River and Lemhi Mountains and on
the north by the southern tip of the
Beaverhead Mountains of the
Bitterroot Range (Figure 1). The
eastern and southern edges of the
laboratory are contiguous with sage-
brush rangelands of the Snake River
Plain, but are punctuated by the
Plain’s predominant topographic fea -
tures, Big Southern, Middle, and
East Buttes. The latter two, also re-
ferred to as the Twin Buttes, are
within the INEEL boundary; the
prominent Big Southern Butte,
which rises to 7,500 ft., is 2.5 miles
south. These buttes are the most

conspicuous among the many re-
minders of the volcanic origin of the
Snake River Plain (Kuntz et al.
1994, Hackett and Smith 1992).
Many smaller buttes and cinder
cones dot the landscape, and lava
outcrops and lava tubes are common
features of the rolling and broken
terrain of the southern two-thirds of

the laboratory area. The most recent
basalt flow at the INEEL, the Cerro
Grande, occurred about 13,000 years
ago; it extends only for a few miles
north of the southern boundary. At
nearby Craters of the Moon National
Monument, basalt was extruded as
recently as 2,100 years ago.
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This is cold desert country, charac-
terized by large daily and seasonal
temperature fluctuations. Average
annual temperature is 42°F, and
snow cover typically persists for 2 to
3 winter months. During summer,
low humidity and clear skies result
in relatively high maximum temper-
atures (86–95°F) and high evapora-
tive demand during the day, while at
night, temperatures often drop to
below 50°F.

The INEEL lies in the rainshadow
of the numerous mountain ranges to
the west. Average annual precipita-
tion is 8.6 in. About one-third of that
falls early in the growing season
during April, May, and June.
Melting snow and spring rains ac-
count for most of the soil moisture,
and most of the plant-available
water is used by early July.

Much of the INEEL lies within a
closed topographic basin that encom-
passes the mouth of the Big Lost
River Valley near Arco and then
slopes gently to the north to the
"sinks" of the Big Lost River and
Birch Creek (Figure 1). Earlier,
three major perennial streams
drained into this basin. The Big Lost
River enters the southwest corner of
the INEEL and meanders 30 miles
before reaching the "sinks" of the Big
Lost River/Birch Creek playas. Birch

Creek and the Little Lost River also
flowed into this closed basin. The
sinks and playas of these streams oc-
cupy a portion of ancient Lake
Terreton, which in the cooler, wetter
conditions of the late Pleistocene,
covered approximately 35 square
miles of the northern half of the lab-
oratory areas. During the Holocene,
the playas formed extensive wetland
areas that likely supported a rich di-
versity of plants and animals. Now,
as a result of extensive upstream ir-
rigation diversions, water flows into
the sinks only during years when
precipitation is well above normal.

A cataclysmic Pleistocene glacial
flood sent an estimated 2 million
cubic feet per second of water down
the Big Lost River and carried boul-
ders from Copper Basin in the
Pioneer Mountains to Box Canyon
near the labortaory’s southwestern
border. That torrential discharge
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Juniper woodland at the Idaho National Engineering and Environmental
Laboratory. Middle Butte is on the left and the Big lost River Range is in the back-
ground.

Sagebrush-ju-
niper community
at the Idaho
National
Engineering and
Environmental
Laboratory.
Saddle Mountain
on the south end
of the Lemhi
Range is in the
background.



ranks as the third most powerful
flood known, exceeded only by the
Lake Missoula and Lake Bonneville
floods (Rathburn 1993). Rathburn
estimated that water velocity in Box
Canyon at peak discharge reached
27 mph. The flood, thought to have
occurred about 20,000 years ago, left
distinctive scabland topography,
boulder bars, and cataracts (Hackett
and Smith 1992, Rathburn 1993).

Soils and Vegetation

Most laboratory area soils consist
of a thin veneer of loess derived from
older silicic volcanic and paleozoic
rocks from the surrounding moun-
tains. Major episodes of loess deposi-
tion apparently occurred between
10,000 and 70,000 years ago and be-
tween 140,000 and 200,000 years
ago. Little loess has accumulated on
the most recent flows of the upper
Snake River Plain. Because of the
uneven, broken surface of the basalt,
depths of the silt loam and sandy
loam soils vary from a few inches on
recent lava flows or ridges of older
flows to over a-meter in lower lying
areas. Alluvial soils are found along
the Big Lost River flood plain and on

alluvial fans along the western and
northern sides of the INEEL.
Alluvial soils are often gravelly on
the surface and underlain by sandy
loams. The sandy texture of these
soils resulted in the failure of a net-
work of irrigation canals established
on the north and west sides of the
INEEL in the early 1900s.

Scarcity of water coupled with cold
winters and hot, dry summers place
severe constraints on plant growth.
Nevertheless, the INEEL supports
some 400 species of vascular plants
(Anderson et al. 1996). The natural
vegetation typically consists of a
shrub overstory with an understory
of perennial grasses and forbs. The

most common shrub over much of
the area is Wyoming big sagebrush.
Basin big sagebrush may be domi-
nant or co-dominant with Wyoming
big sagebrush on sites having deep
soils or accumulations of sand on the
surface. Other common shrubs in-
clude green rabbitbrush, gray rabbit-
brush, and winterfat. On sediments
of former Lake Terreton, assem-
blages dominated by saltbushes are
like the salt-desert shrub communi-
ties of Utah and Nevada. Utah ju-
niper, threetip sagebrush, and/or
black sagebrush dominate communi-
ties on slopes of the buttes, alluvial
fans, and the foothills of adjacent
mountains.

The most common native grasses
include thick-spiked wheatgrass,
bottlebrush squirreltail, Indian rice-
grass, needle-and-thread grass, and
Nevada bluegrass. Patches of creep-
ing wildrye and western wheatgrass
are locally abundant. Bluebunch
wheatgrass is rare at the lowest ele-
vations but is often the dominant
grass on alluvial fans and slopes of
buttes and foothills.

Unlike much of the sagebrush
steppe that has a long history of live-
stock grazing, the INEEL supports a
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with cold winters and hot, dry
summers place severe con-
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ports some 400 species of vas-
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Juniper woodland at the Idaho National Engineering and Environmental Laboratory. Middle Butte is on the left and the Big lost
River Range is in the background.



high diversity of forbs. Eighty-five
percent of the vascular plant species
are native, and three-fourths of
those are forbs. Common native
forbs include tapertip hawksbeard,
Hood’s phlox, hoary false yarrow,
paintbrushes, globe-mallow, buck-
wheats, evening primrose, lupines,
bastard toadflax, milkvetches, and
mustards.

Data from 92 permanent vegeta-
tion plots established in 1950 show
that cover of shrubs and perennial
grasses fluctuate by as much as
100% and 500%, respectively, in the
absence of any major disturbance.
Average species richness per plot
has increased over the past 45 years,
as has the variability in species com-
position among plots that were very

similar in 1950. These changes re-
flect an increase in the size and dis-
tribution of local populations that
were depleted prior to 1950 by live-
stock grazing and an extended
drought during the 1930’s and
1940’s.

Fire

The regional climate predisposes
many sagebrush communities to re-
curring fire, and it is clear that fire
played an important role in the evo-
lution of many cold-desert plants.
The majority of shrubs, perennial
grasses and forbs can survive wild-
fires, especially those that occur in
late summer or fall when plants are

dormant. Some species respond vig-
orously to postfire conditions
(Wright et al. 1979, Ratzlaff and
Anderson 1995). The notable excep-
tion is big sagebrush, which must re-
colonize burned areas by seed dis-
persal.

Sixteen fires are known to have
burned during this century at the
INEEL. These ranged in size from a
few to over 19,000 acres. Wildfires
have been aggressively controlled at
the INEEL since 1950, which may
have decreased the area that would
have burned. Despite the fire sup-
pression policy, the three largest
fires of the century occurred in 1995,
1996, and 1997. All were human
caused. The conditions for these
large fires likely were established by
very wet growing seasons in 1993

and 1995, which resulted in the pro-
duction of abundant fine fuels.

There is evidence that large fires
were not unprecedented at the
INEEL. A distinct linear feature 17
miles long is conspicuous on the ear-
liest aerial photographs of the
INEEL. Early investigators assumed
that this feature was geologic, but
Malde (1971) concluded that the fea-
ture consisted of an anomalous strip
of sand on the surface that increased
infiltration and storage of water.
Improved water availability resulted
in a corresponding strip of lush vege-
tation. In the fall of 1996, charcoal
was found at the interface of the
sand veneer and the underlying
bess, providing evidence that the
feature marks the eastern edge of a
large burned area. The fire burned
in a more northerly direction than
the prevailing southwest to north-
east winds, thereby setting the stage
for substantial accumulations of
wind-blown sand in unburned vege-
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Bluebunch wheatgrass on a 1994 burn site on the west side of the Idaho
National Engineering and Environmental Laboratory. Juniper woodland on
foothills of the Lost River Range in the distance.

Humans arrived on the
eastern Snake River Plain
about 11,000 years ago, a
date obtained from cultural
deposits in a lava cave just
east of the INEEL. 



tation along its eastern edge. Based
on radiocarbon dating, it is likely that
this large fire occurred in the early
1800’s. Clearly, the effects of wildfire
can persist for a very long time, even
in cold-desert communities.

Early History

Humans arrived on the eastern
Snake River Plain about 11,000
years ago, a date obtained from cul-
tural deposits in a lava cave just east
of the INEEL. Some 850 local ar-
chaeological sites indicate a slow but
steady increase in human activity
over the intervening years. The an-
cestors of the Shoshone and Bannock
migrated north from the Great Basin
about 4,500 years ago.
Archaeological sites in the region
document continuity of the
Shoshonean culture from 4,000 years
until historic times. These native
peoples primarily were hunters of
large game. Lithic tools from the ear-
liest strata of cultural deposition in-
clude large spear points often associ-
ated with the bones of now extinct
mammoth, caribou, bison, and horse.
The archaeological record indicates a
gradual reduction in projectile point
size corresponding roughly with the
extinction of large, relatively slow
moving mammals and their replace-
ment by the swifter-footed, smaller
mammals that exist on or about the
INEEL today, mountain sheep, deer,
elk, and pronghorn. Smaller projec-
tile points are accompanied first by
evidence of spear-throwing technolo-
gy and later by evidence of the bow
and arrow, both of which seem to be
adaptations to the hunting of small-
er, faster animals (Ringe 1995).

Palynological studies indicate little
change in plant communities during
most of the Holocene. The archeolog-
ical record only infrequently indi-
cates direct use of plants by the abo-
riginal inhabitants, but the artifacts
found at one INEEL site, Aviator
Cave, suggest a variety of uses in-
cluding foods, fiber, and fuel. These
artifacts include charred cactus
seeds and spines, twined plant fiber,
matted and charred sagebrush, and
a bunchgrass apparently used as a
makeshift broom.

The fur trade, the Oregon Trail (in-
cluding Goodale’s Cutoff, which
crossed the southwest corner of the
INEEL), and the establishment of
Fort Hall all impacted the natural
ecosystems and aboriginal culture of
the area during the early to mid
1800’s. Bison were still numerous in
1834, but numbers declined rapidly
thereafter. The only travelers that
settled prior to the 1860’s were
Mormon farmers sent by Brigham
Young to colonize the region. In
1855, they were digging irrigation
canals and successfully home-
steading northeast of the INEEL.
The late 1800’s witnessed severe
overgrazing by domestic cattle and
sheep throughout the Intermountain
West, but impact on native plant
communities in this area is un-
known. Livestock production was a
commercial industry along the
Snake River Plain by the late 1860’s,
but it remained transient as cattle
and sheep were trailed between the
coastal states and grasslands east of
the Rockies. It was not until the
1880’s that the livestock industry

took root in the area (Wentworth
1948). Archaeological remains of his-
toric livestock drives and early graz-
ing are embodied in numerous roads
and trails at the INEEL.

Real incentive to settle the eastern
Snake River Plain came with the
Homestead Act of 1862, the Desert
Claim Act of 1877, and the Carey Act
of 1894. In this era Idaho obtained
one million acres of federal land for
homesteading. In 1902, Idaho re-
ceived funding through the
Reclamation Act to build canals to
"reclaim arid lands" (Reed et al.
1987). During the next 3 decades,
hundreds of miles of irrigation
canals were dug in the vicinity of the
INEEL. Of those, only part of the
Mud Lake project near the INEEL’s
northeast corner, was successful.
The Carey Act’s Powell Reclamation
Project involved a diversion dam on
the Big Lost River and nearly 100
miles of canals and distribution lat-
erals to supply water to the INEEL’s
southwest corner. The canals, the
larger of which were 40 feet wide
and 8 feet deep, would not hold
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Scientific Names of Species Mentioned in Te x t

basin big sagebrush = Artemisia tridentata subspecies t r i d e n t a t a
bastard toadflax = Comandra umbellata
black sagebrush = Artemisia nova
bluebunch wheatgrass = Pseudoroegneria spicata
bottlebrush squirreltail = Elymus elymoides
buckwheats = Eric gonum spp.
creeping wildrye = Leymus triticoides
evening primrose = Qenothera caespitosa
globe-mallow = Sphaeralcea munroana
gray rabbitbrush = Chrysothamnus nauseosus
green rabbitbrush = Chrysothamnus viscidflorus
hoary false yarrow = Chaenactis douglasii 
Hood’s phlox = Phlox hoodii
Indian ricegrass = Oryzopsis hymenoides
lupine = Lupinus argenteus
milkvetches = Astragalus spp. 
mustards = Thelepodium laciniatum, Stanleya viridflora, Arabis spp.). 
needle-and-thread grass = Stipa comata
Nevada bluegrass = Poa secunda 
paintbrushes = Castilleja spp. 
saltbushes = Atriplex spp. 
tapertip hawksbeard = Crepis acuminata
thick-spiked wheatgrass = Elymus lanceolatus
threetip sagebrush = Artemisia tripartita
Utah juniper = Juniperus osteospermaartita 
western wheatgrass = Pascopyrum smithii 
winterfat = Krascheninnikovia lanata 
Wyoming big sagebrush = Artemisia tridentata subspecies wyomingensis



water and the project was abandoned in 1927. A similar
project with the same fate was attempted on the Little
Lost River, with portions of canals extending across the
northwestern portions of the INEEL. Abandoned canals
remain as reminders of these efforts to "reclaim" the
desert.

Recent History and Some
Environmental Legacies

During World War II, the Navy and the Army Air
Corps used several hundred square miles of the INEEL
as gunnery and bombing ranges. In 1949, those ranges
were coupled with a large parcel of land withdrawn from
the public domain to form the National Reactor Testing
Station for the testing of prototype nuclear power and
propulsion reactors. Since its establishment, 52 original-
design reactors have been constructed. The first was
Experimental Breeder Reactor I, the world’s first to gen-
erate electricity using plutonium as fuel. It was decom-
missioned in 1964 and is now a National Historic
Landmark.

In the 1950’s, the Naval Reactor Facility developed
prototype reactors for submarines and aircraft carriers.
A huge hanger is all that remains of the Aircraft Nuclear
Propulsion program, terminated by Executive Order of
President Kennedy in 1961. In 1953 the Idaho Chemical
Processing Plant began reprocessing spent reactor fuel
elements. The Radioactive Waste Management Complex
(RWMC) was established in 1952. The 56-acre
Subsurface Disposal Area at RWMC has been used for
the shallow land burial of low level nuclear and other
hazardous wastes. The RWMC also stores high level
wastes that ultimately will be shipped to a final waste
repository.

The laboratory facilities and programs have made in-
numerable fundamental contributions to the develop-
ment and safe use of nuclear power and propulsion sys-
tems and to the safe handling and storage of nuclear ma-
terials. Those achievements have not been without sub-
stantial costs, however, including a legacy of contami-
nated sites and polluted groundwater. The INEEL is a
Superfund Site that consists of 10 "waste area groups"
encompassing contaminated soil and groundwater at
various facilities. Beginning in 1953, injection wells were
used to pump radioactive, heavy metal, and other chemi-
cal wastes directly into the aquifer at three facilities;
these were taken out of service in 1972, 1982, and 1986.
Contamination of soil near other facilities resulted from
shallow burial of non-radioactive industrial wastes, from
wastewater leaching beds, and from a steam explosion
involving an Army reactor in 1961. Collectively, these
activities have resulted in three known plumes of conta-
minants in the Snake River aquifer. Although radiation
has been detected just south of the INEEL boundary, the
plumes where one or more contaminants exceed 10% of
drinking water standards are all within that boundary.

Groundwater contamination at the INEEL persists,
but more restrictive environmental requirements and

improved industrial processes have greatly reduced in-
troduction of contaminants into the aquifer. Because of
the importance of the aquifer for drinking water, irriga-
tion, aquaculture, and industry, water quality in the
aquifer down gradient from the INEEL is closely moni-
tored in 74 wells and 8 springs by the USGS and the
State of Idaho Oversight Program. Current data indicate
that contaminants in the aquifer underneath the INEEL
pose no threat to residents or activities downstream.
Nevertheless, knowledge of the presence of these conta-
minants and their perceived risks continue to be a
source of public concern and debate.

The Future

Only one reactor remains operational, and the
INEEL’s mission and research emphasis have changed
to include investigations in engineering and the physical
and biological sciences that are not directly related to
the nuclear industry. Emphases on bioremediation, haz-
ardous waste management, and environmental cleanup
and restoration resulted in the addition of
"Environmental" to the name Idaho National
Engineering Laboratory in 1997. Research in these areas
will undoubtedly continue. Nevertheless, the future of
the Idaho National Environmental Research Park is un-
certain as the Department of Energy seeks to divest it-
self of lands no longer thought essential to its missions
(Brown 1988). In that context, the importance of the
INEEL as a haven for native plants and animals and as
a natural laboratory for ecological research cannot be
overemphasized and every effort should be made to en-
sure its continuance as an ecological preserve. The area
supports thriving populations of native wildlife including
raptors and songbirds, pronghorn, elk, pigmy rabbits,
small mammals, and reptiles. The surrounding moun-
tain valleys funnel pronghorn and sage grouse onto the
INEEL for critical, high quality winter range. Those val-
leys also funnel a diverse assemblage of migratory birds
across the area. Breeding bird surveys indicate that pop-
ulations of some sagebrush obligate species such as sage
and Brewer’s sparrows, which are declining elsewhere,
are orders of magnitude higher at the laboratory area.
The INEEL is an ecological treasure—a place where rel-
atively undisturbed lands and natural processes domi-
nate the landscape, a sizeable remnant of the biodiversi-
ty of the sagebrush steppe.
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The bedrock of Idaho is a diverse patchwork, each
patch with its own geologic history, each with its
distinctive landscape. The landscapes depend partly

on their bedrock, partly on the geologic events of the past
50 million years, partly on the climates, which change.
Some regions have supported significant mining, most
have not.

Northern Idaho
Nearly all of the hard bedrock in northern Idaho and a

large proportion of that in central Idaho is Belt rock, so
named because it was first described in the Belt
Mountains of central Montana. The Belt rocks are an ab-
surdly thick stack of sedimentary formations that accu-
mulated to a depth of at least 20 miles during late
Proterozoic time, roughly between about 1350 and 700
million years ago. It is an extraordinary accumulation,
baffling in the extreme.

Most of the Belt formations are roughly twice the age
of the oldest known animal fossils. Nevertheless, plant
fossils abound, all of them the remains of extremely
primitive algae that most commonly manifest them-
selves as fine laminations in the rocks, commonly no
thicker than a sheet of paper. In some places, the algae
make conspicuous structures within the rocks called
stromatolites, which may suggest brussel sprouts or cab-
bages—but of course they are not.

Most of the Belt rocks in northern and central Idaho are
mudstones and sandstones, much harder and more resis-
tant than those names may suggest. Although they come
in a wide spectrum of colors, somber shades of gray
strongly dominate. A rusty stain of iron oxide commonly
develops on weathered surfaces. Numerous sills of a black
igneous rock called diabase occur sandwiched between the
layers of Belt rock. Most are a few hundred feet thick; one,
the Moyie sill of northern Idaho and southeastern British
Columbia, is as much as 1,400 feet thick.

The Belt formations and the sills they contain erode
into fairly typical ridge and ravine landscapes with steep
slopes and large topographic relief between ridge crests
and valley floors. Those landscapes are typically very
rugged and heavily forested, except that many of the
south slopes are fairly open. In general, they do not ex-
press variations in the type of bedrock, or its structure.
The main exception is the Purcell trench, a structural
feature that extends north far into British Columbia,
and southwest through Rathdrum Prairie. And a few
streams eroded their valleys along the trends of major
faults. The Coeur d'Alene River, for example, follows the
trend of the Osburn fault zone through the Coeur
d'Alene mining district.

The diabase sills, igneous rocks that they are, prompt
thoughts of economic mineralization. Minor copper de-
posits in numbers beyond counting occur in the Belt
rocks along their margins. None of the innumerable

prospect pits in those deposits has developed into a
mine, and it seems unlikely at this late stage of explo-
ration that any ever will. 

The enormous sulfide ore body of the Sullivan Mine at
Trail, British Columbia is in Belt sedimentary rocks just
above the Moyie sill. It is easy to imagine that similarly
large ore bodies may await discovery in northern Idaho,
probably above the same sill.

The Coeur d'Alene mining district follows the Osburn
fault zone between Coeur d'Alene and Mullan. It has
produced silver and lead from the Belt formations for
more than a century, and remains active, although on a
greatly diminished and still dwindling scale. Silver and
lead dominated development and land use along the val-
ley of the Coeur d'Alene River from the 1880s into the
1970s. And they played a major role in the economic and
political development of northern Idaho. Only two of the
big mines are still working. Even so, an enormous
amount of silver and lead remains in the ground, but
very little of either is mineable at the low prices those
metals have commanded in recent years. The prospect of
a major revival now seems extremely remote.

Silver, which was the mainstay of the district, has not
been a monetary metal for decades. It is now an indus-
trial commodity used mostly in making photographic
emulsions. The rapidly increasing application of digital
image storage techniques, which do not consume silver,
makes it hard to imagine a major resurgence of silver
mining anytime soon. 

The Coeur d'Alene mining district is now in various
stages of transition to other kinds of economic activity,
most notably recreation. Reclamation proceeds more or
less fitfully, but with results that are conspicuously no-
ticeable from one year to the next. 
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Glaciers of the most recent ice age filled the valleys of
British Columbia with a sea of ice that submerged all
but the higher mountains, and edged south well into
northern Idaho. 

One lobe of that regional ice filled the Purcell Valley as
far south as Pend Oreille Lake, where it dammed the
Clark Fork River to impound Glacial Lake Missoula. It
was an enormous lake that flooded the Clark Fork
drainage of western Montana to a maximum elevation of
about 4,250 feet, when the water was about 2,000 feet
deep at the ice dam in northern Idaho. Glacial Lake
Missoula had no established outlet, so it rose year by
year until it floated and broke the ice dam. Then the
lake drained, as much as 500 cubic miles of water, in a
catastrophic flood that swept across eastern Washington,
and down the Columbia River. In the next few years, the
constantly advancing ice established a new ice dam, im-
pounding a new lake, which in due course floated its ice
dam, and released aanother great flood. That happened
several dozen times.

Each catastrophic drainage of Glacial Lake Missoula
suddenly dumped hundreds of cubic miles of water into
Rathdrum Prairie and thence into Glacial Lake
Columbia. That was another ice dammed lake, which
flooded the valleys of the Columbia and Spokane rivers
from Grand Coulee east through the Spokane Valley,
and into most of Rathdrum Prairie. Glacial Lake
Columbia had an outlet through Grand Coulee, so its
level never rose high enough to float its ice dam.

The enormous torrents of water that poured down
Rathdrum Prairie when Glacial Lake Missoula floated
its ice dam swept sheets of coarse gravel across its floor.
Gravel filled the mouths of tributary streams to impound
the series of lakes along both sides of Rathdrum Prairie,
including Hayden, Hauser, Spirit, and Twin Lakes. 

The same great dumps of gravel also dammed the
Coeur d'Alene River to impound an early version of
Coeur d'Alene Lake, which was much larger than the
one we now see. The overflow from that lake established
a spillway across the gravel, which eroded its bed to es-
tablish the present upper course of the Spokane River.
As the spillway stream eroded through the gravel it
missed the old course of the Coeur d'Alene River, and
came down instead on hard bedrock, which now main-
tains the level of the modern lake. The rest of the
Spokane River now follows the former course of the
Coeur d'Alene River to its junction with the Columbia
River.

Central Idaho: Granite Gneiss, and Volcanic
Rocks 

Belt formations also exist in substantial areas of cen-
tral Idaho, but granite, metamorphic, and volcanic rocks
dominate the region.

The ridge and ravine landscapes eroded on all those
rocks are mazes of steep ridges and deep valleys in a
randomly dendritic map pattern. Most of the mountains
of central Idaho never felt the scrape of glacial ice. Only
the higher ranges show evidence of ice age glaciation in

their jagged skyline profiles and deeply gouged and
straightened valleys. In general, those are the ranges
that make their own weather today.

Until a few decades ago, geologists included all the
granite in central Idaho in a single mass, the Idaho
batholith. That was an excessively broad view. 

The major part of the granite, the classic Idaho
batholith, crystallized from magma that invaded the
Belt formations during late Cretaceous time, between
about 80 and 70 million years ago. It is in two major bod-
ies. The northern one, the Bitterroot batholith, crystal-
lized at a depth of approximately ten miles. The south-
ern mass, the Atlanta batholith, crystallized at a depth
of about seven miles.

Both of those masses of very deep granite appear to
have been exposed as their original cover of Belt forma-
tions slid into western Montana. It seems likely that
most of that movement happened during late Cretaceous
time, while molten granite magma invaded the depths of
a high mountain range made of Belt formations. The
molten granite within the range provided a slippery base
on which its superstructure detached and slid east,
downhill. It moved as much as 50 miles, perhaps more.

Precambrian basement rocks cover a large area north
and south of the Salmon River between the Bitterroot
batholith to the north and the Atlanta batholith to the
south. The rocks are mostly metamorphic gneisses and
schists, but also include a considerable volume of granite.

A second generation of granite magma invaded the
Bitterroot and Atlanta batholiths about 50 million years
ago, during middle Eocene time. In another aspect of the
same event, the Challis volcanic pile erupted across the
exposed older granites. It was, apparently, a matter of
purest chance whether a mass of magma crystallized at
shallow depth to become granite, or erupted through one
of the Challis volcanoes to become a widespread sheet of
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The Sawtooth Range from Stanley Basin in central Idaho.
Photo by Warren Clary.



pale rhyolite ash. Some of the volcanoes collapsed into
large calderas as enormous volumes of lava erupted from
the magma chamber below.

Crustal movements in Central Idaho are now creating
a number of fault block mountain ranges and valleys, es-
pecially in the southern part of the region. Those moun-
tains and valleys are distinctive in being linear, with a
generally north trend. Occasional earthquakes, some
quite strong, leave no doubt that the faults are active,
raising the ranges while dropping the adjacent valleys.
The Borah Peak earthquake of 1983 accompanied the
most recent large movement.

Serious gold mining started in central Idaho during
the Civil War with establishment of a number of placer
districts. Old fashioned placer districts typically boomed
for two years, then went into rapid decline. Miners spent
the first summer clearing their claims, stripping over-
burden, and digging ditches. When the spring runoff
came, they worked their claims to shovel depth. That
skimmed the cream off the deposit, and the excitement
off the district. Further work required serious capital
and much more patience.

Large dredges reworked many of the placer deposits
between the 1890s and 1942, when all gold mining
stopped after the industry was classified as not essential
for the war effort. Only a few dredges resumed operation
after the war.

Many of the early placer districts went on to under-
ground mining, which in some cases continued for
decades. Most of those mines never resumed production
after the enforced hiatus during the Second World War.
Very few of them ever showed much profit. Cyanide leach-

ing began revitalizing old gold mines early in the twenti-
eth century, and still does. It also became profitable to
leach some of the old mine spoil heaps and mill tailings. 

Cyanide leaching has in recent years begun to cause
strong environmental concern, so much so that a recent
referendum in Montana outlawed new leaching projects.
It is certainly true that the cyanide compounds involved
are extremely poisonous. It is equally true that the
process uses those compounds in very low concentration.
The cyanide compounds are so unstable that contact
with the atmosphere quickly breaks them down into
harmless compounds, making the prospect of surface
contamination seem fairly remote. Still, it must be said
that most people consider the tailings of large leaching
operations an eyesore and an insult to the environment,
even if they do not pose much threat of poisoning.

People typically estimate the economic effect of gold
mining by citing figures for the total production of a
mine or district. They forget that those figures refer es-
sentially to total cash flow, which may or may not have
yielded a profit. Most of the old gold mines went bank-
rupt, many of them sooner rather than later. Very few of
the people who worked the gold mines in any capacity
made much money.

In the long term, gold mining had very little economic
effect on central Idaho. A few of the early mining camps
survive as thriving modern communities in no way de-
pendent on mining, but most quickly degenerated into
ghost towns. Much of the legacy of placer mining in cen-
tral Idaho is painfully visible in formerly productive
streams and floodplains converted to dredge fields, great
expanses of raw gravel. 

A number of small mines have produced a variety of
metals from the rocks in the Salmon River arch, none in
great quantity or with much profit. The extremely
sparse population and nearly roadless condition of most
of that area testify to their lack of economic impact.
Nothing in the mining history or bedrock of the Salmon
River arch suggests the existence of large and undetect-
ed mineral resources.

The Snake River Plain
The landscape of the Snake River Plain is almost en-

tirely volcanic, basically an expanse of basalt erupted at
widely different times with the Snake River slicing a
deep canyon through it. The extent of soil and plant
cover depends rather directly upon the age of the basalt.
The older flows are deeply covered, mostly with wind-
blown silt. The youngest flows are still raw expanses of
jagged lava. Abrupt changes in soil and plant cover com-
monly mark the boundaries between flows. 

Even though its surface is mostly basalt, the great
bulk of the Snake River Plain consists of pale rhyolite.
The province is the track of a deep hotspot that re-
mained stationary as the earth's outer rind, its lithos-
phere, moved across it at an average rate of about 30
miles every million years. The hotspot melted the conti-
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Gold dredge on the Yankee Fork of the Salmon River between
Stanley and Challis, Idaho. One of many large dredges that op -
erated in the region between 1890 and 1942. Photo by Warren
Clary.



nental crust to produce large volumes of rhyolite
magma. Eruptions began approximately 14 million years
ago at the western end of the Snake River Plain, and
have since stepped east to the Yellowstone volcano,
which is still active.

Most of the pale rhyolite is buried under at least sever-
al hundred feet of younger black basalt, which appears
to erupt at random timee and places. Small basalt shield
volcanoes make broad swellings a mile or so in diameter
and several hundred feet high on the surface of the
Snake River Plain. Basalt cinder cones are smaller and
much steeper. Either or both are generally within view.
Here and there, large rhyolite domes punched through
the surficial crust of basalt to make steep buttes of
which Big Southern Butte is the most prominent.

Idaho tends to become drier southward, and the Snake
River Plain is generally arid enough to make irrigation
necessary. The basalt bedrock considerably exacerbates
the natural aridity of the province. The same fracture
pattern that defines the long palisades of vertical
columns that make basalt so easy to recognize in cliffs or
roadcuts also confers considerable vertical permeability.
Surface water tends to sink along the fractures. The
upper surfaces of basalt lava flows commonly break into
a rubble of angular fragments of bubbly rock. The mov-
ing lava rafts its cover of rubble along, tips it over the
front of the flow, then advances across it. That is why
zones of rubble so commonly separate the individual
flows. They store the surface water that sinks into them
along the vertical fractures, commonly in quantities that
make them good sources of irrigation water.

Two colleagues and I contend that the hotspot started
at the site of an enormous impact crater in southeastern
Oregon. If we are right, then the fireball that rose high
out of the crater in the moments after impact instantly
incinerated every living thing within its line of sight.
That probably included all of Idaho. People concerned
with the ecologic history of the region should consider
the possibility that an impact explosion instantly re-
duced its biodiversity to zero one day about 17.2 million
years ago.

Southern Idaho, Basin and Range
Most of Idaho south of the Snake River Plain is within

the Basin and Range. The opposite ends of the province
are at the Sierra Nevada front in eastern California and
the Wasatch Front just east of Salt Lake City. It is as
though they were being pulled apart with the rocks be-
tween sliding in great slices east and west, more or less
symmetrically toward the center. Those in southern
Idaho moved west. The slices move on faults that are
nearly vertical where they break the surface, then flat-
ten at depth. That makes them concave upward, so the
moving fault slices rotate as they slip. Most of the broad
valleys are on the dropped sides of the slices, the much
narrower mountain ridges on the raised sides. All trend
generally north.

The climate of the Basin and Range has been arid
since sometime around 15 million years ago. Rain and
snowfall do not provide enough water to maintain an in-
tegrated drainage net. No streams flow out of the region
to carry sediment to the ocean. Instead, the streams
carry eroded sediment from the mountains into the
floors of the broad valleys that dropped during fault
movement, then leave it there as they dry up. Only the
tops of the raised ridges rise above the accumulating sea
of valley fill sediment.

The mountains of southeastern Idaho contain large
volumes of the Phosphoria formation, a deposit of late
Permian time, about 250 million years ago, in round
numbers. As its name implies, the formation contains
phosphate. In fact, the Phosphoria formation of south-
eastern Idaho, western Wyoming, and southwestern
Montana may well contain the world's largest reserves of
phosphate rock. 

Phosphate is a basic ingredient of fertilizer, many
kinds of soap, various chemical products, and some of
the nastier kinds of military ordnance. Demand grows.
Meanwhile, the reserves in central Florida, now the
principle North American source, are rapidly dwindling.
Open pit mines have produced phosphate rock from
southeastern Idaho since the 1920s. Production will al-
most certainly increase enormously in the next few
decades. Phosphate mining has had considerable eco-
nomic impact on southeastern Idaho, and will almost
certainly have more in the future.

Some of the black shales in the Phosphoria formation
are genuine oil shales, but efforts to produce oil from them
have not proved economically inspiring. However, those
same shales also contain large amounts of metals, includ-
ing copper and chromium. Similar shales of the same age
have been major sources of metals in Germany and
Poland for more than a century. It is easy to imagine that
the oil content of the Phosphoria formation may provide a
large part of the energy needed to extract its metals.

Palouse
At first glance, the Palouse Hills look like a fairly ordi-

nary rolling landscape. A more thoughtful inspection re-
veals a truly bizarre landscape in which the high points
do not connect to make ridges, and the low areas do not
connect to make valleys. This is not an ordinary erosion-
al landscape. It is an expanse of dunes.

Enormous flood basalt flows covered much of the
Pacific Northwest, including the western fringe of cen-
tral Idaho, between 17.2 and about 15.5 million years
ago. Streams eroded valleys into them, creating what
must have been a fairly typical erosional landscape.
Then, during some poorly known time, quite possibly
during several poorly known times, the wind drove
dunes of dust across that landscape. Those are the
Palouse Hills. 
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The steep faces of dunes are invariably on their down-
wind sides. The Palouse Hills are typically steepest on
their northeast flanks, so they evidently marched north-
east, out of the southern part of eastern Washington.
They nearly bury the older erosional landscape, except
for the tops of a few of the higher hills. Those are easy to
recognize because the basalt supports pine trees, but the
Palouse soil does not.

Deposits of windblown dust invariably make extremely
fertile agricultural land. The Palouse Hills consistently
produce abundant crops of wheat, barley, peas, and
lentils. Many of the large crops from the western part of
the Snake River Plain grow on the windblown dust that
blankets the lava flows.

Conclusion
The natural regions of Idaho closely correspond to the

distribution of bedrock provinces. Each of those dates
from a specific set of geologic events and processes. 

Deposits of silver and lead played a major and obvious
part in determining the patterns of settlement and de-
velopment in the Coeur d'Alene mining district of north-
ern Idaho. That district is still active on a dwindling
scale. Its mines no longer dominate economic activity
along the Coeur d'Alene River.

Gold mining was important in the early years of settle-
ment in central Idaho, and has continued more or less
sporadically ever since. Except in the early years of
white settlement, when it was the only game in town,
gold mining has never been as economically important
as many people assume. The mystique of gold tends to
magnify its importance in our minds.

Everyone likes to imagine what the future will bring
even though the window that looks into it is always
opaque. It is tempting to suggest that if present trends
continue, the coming decades will bring a large increase
in phosphate mining to southeastern Idaho, the final end
to gold mining in the entire state, and the eventual end
to silver and lead mining in the Coeur d'Alene district.
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shrubs with a grass under-
story, types of vegetation
not easily analyzed with
the Dyksterhuis system.
They need to be put into a
form that is practical for
range condition measure-
ment and analysis accept-
able to land management
agencies. The outcome probably will be different systems
for different types of vegetation. They should be ST models
that include man-related causes of vegetational change
and autogenic processes that also cause change. Further
discussion and model analysis are given in Rodríguez
Iglesias and Kothmann (1997).

It will remain a worldwide issue. The likelihood is that
each country will develop particular procedures for range-
land condition evaluation because methods of sampling
and analysis procedures for the central U.S. grassland do
not necessarily apply to the dry regions, Mediterranean an-
nual grassland, high-grass tropical grasslands, shrublands,
and deserts. Considerable evaluation and testing lie ahead
on range condition analysis.

Rangelands in the Western half of the United States had
been severely abused before 1900 by too many livestock
and by little care given by the users. Deterioration of range-
land vegetation and soil in the U.S. reached its worst before
the 1930 droughts. Numerous experiments and tests of
practical recommendations before World War II attempted
to determine a stocking rate that was the carrying capacity
only for livestock and the degree of forage use that would
assure recovery of vegetation, reduce soil erosion, and re-
store water quality and quantity.

Carrying capacity for livestock grazing and for herbivo-
rous wildlife has not been successfully defined in research
attempts because (1) forage resources and special needs
in livestock operations vary from year to year and from
place to place; (2) vegetational composition changes as a
result of annual weather differences; (3) grazing effects are
not equal over extensive rangelands; and (4) the producer’s
varying needs for different kinds and classes of animals in
changing economic conditions. However, rangelands in
general have more vegetative cover and less soil erosion
than in 1900. These widely improved rangeland resources
developed through the application of various stocking rates,
use of seasonal grazing systems, and less complete utiliza-
tion of forage plants. Past failures in research and practices
to define a finite carrying capacity and stocking rate should
deter major future efforts into research on carrying capacity
and stocking rates. Too many economic, social, and man-
agerial factors prevent adequate control treatments for ef-
fective research, especially in the face of biological and cli-
matic variability. The major objective in decision making for
rangeland grazing by either livestock or big-game wild
species must be full ecosystem decision making and man-
agement that will rehabilitate, maintain, and protect the
basic resources of vegetation, soil, and water.

Too much emphasis remains on carrying capacity for ani-
mal grazing, both of livestock and wildlife. Carrying capacity
often implies natural regulation in a wildlife context, which

allows numbers to build,
followed by die-offs as
habitat restrictions in-
crease the effect of cli-
matic catastrophe. Rather
than management toward
a given number of live-
stock, wild animals, and
other users of natural re-

sources, major emphasis on the world’s natural rangeland
resources must be on the conservation and restoration of
those resources, not on carrying capacity for one or a few
species. For large grazing animals, the manager needs to
consider variable season of grazing, and variable numbers
of animals on each grazing unit with the limits-to-use set by
residual plant cover for ecosystem and succeeding user
values.

Forage Plant and Range Utilization
Utilization measurements and interpretation of proper use

presents a different situation than carrying capacity and
stocking rate, although the three concepts are closely
linked in non-destructive rangeland use. Forage utilization
studies began as an effort to define proper use of key for-
age species. Four decades of trying (before the 1950’s),
failed to yield adequate measurements and to evaluate the
percentages of the forage plants that were removed.
Trampled removal was not considered. The rule of thumb,
a myth, came to be known worldwide as ‘take half and
leave half’ of available forage, which was originally applied
to year-long and season-long grazing. This myth does not
apply to grazing in all seasons and areas.

Emphasis changed toward study of the effects of defolia-
tion on individual plants, that is toward the proportion not
eaten or trampled. That was a proper emphasis change be-
cause new plant growth builds from the living tissue re-
maining after defoliation. Individual plant response to vary-
ing degrees of defoliation at different times during the grow-
ing season has greater meaning. Vegetational responses in
long-rest systems of grazing show that occasional heavy
grazing can be tolerated. Some research has been report-
ed on effects of defoliation in this context, but much more
needs to be done. Useful guidelines must be for specific sit-
uations and include time of use in the growing season, and
measurement specifications. A utilization percentage or
category as an average for a pasture has little value.

Where the vegetat ion is annual grassland, as in
Mediterranean climatic types, proper forage utilization can-
not be the same as in perennial grasslands. The annuals
only store food in the seed for germination and growth in
another year. This fact has resulted in attention given to the
quantities of plant materials left after grazing. It becomes
the "mulch" that protects the germinating seedlings from
frost and drought during the beginning of the growing sea-
son. In California, studies have shown that the annual
grassland composition is directly related to the amount of
mulch at the time the annuals germinate. The composition
is also related to the patterns of rainfall and temperatures
especially during the beginning and near the end of the wet
season. The mulch is on the soil surface, water stays in the
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soil under it, seeds germinate under the mulch, and
seedlings live or die there. The microenvironment between
5 centimeters above and 5 cm below the soil surface is key
to the health of the annual grassland. It needs worldwide
study in the annual-grass ecosystem.

Seasonal Grazing Systems
Research and recommendations on which grazing sys-

tem to use have gone through a series of crusades. The
first was wide-spread use of deferred-rotation grazing fol-
lowing the work A. W. Sampson began about the time of
World War I. Following World War II, A. L. Hormay led the
second crusade on rest-rotation grazing systems. The more
recent third is a short-grazing/long-rest system which has
been recommended for widely different vegetational types
in several countries by A. Savory. Numerous publications
describe practical application and research into the useful-
ness of all three to rehabilitate rangeland and to produce
livestock. No single system has been shown to be best.
There have been failures and outstanding results from all
three types.

There are two major results. One is greatly improved
rangelands because land managers have learned the im-
portance of giving the vegetation opportunity to grow and
remain healthy. The combination of successes and failures
suggests the second, that good managers can make any
grazing system successful. Additional research into compa-
ring actual grazing systems probably is not needed.
However, much remains to be learned about the effects of
degree and seasonal timing of defoliation. Research proce-
dures with controlled laboratory treatments are suggested.

Rangeland Improvements
Rangeland improvements, especially mechanical and

chemical control of undesirable plant species, seeding of
mostly alien species, fertilization, and construction of runoff
water-control structures became widely accepted practices
in the mid- 1940’s and tapered off after 1970. At first the
objective was eradication and later, after failures and partial
results, it changed to one of noxious or undesirable plant
control. Herbicides caused environmental pollution and un-
desirable side effects to other than intended targets.
Machines to control woody plants became too expensive.
Prescribed fire to reduce brush and increase forage gained
in popularity. The sequence on millions of acres started
with brush reduced by fire, machines, or herbicides, fol-
lowed by seeding of Agropyron cristatum and other intro-
duced species. Fencing into pastures and grazing in a rota-
tion sequence completed the process. The practices did not
always produce either the expected forage or provide ade-
quate soil protection, and brush regenerated in a few years.
Costs of the conversion to grassland increased and envi-
ronmental pollution further reduced use of the so-called
"improvement" practices on public lands. On private lands

prescribed fire for woody plant control is the principal prac-
tice, but burning time is regulated to control air pollution.
Continued application of mechanical, chemical, and burning
procedures appears questionable except for land rehabilita-
tion after severe wildfire damage, soil loss through excessive
erosion and sedimentation, and locally for special purposes. 

Environmentalists who wanted native plants were able to
force reduced brush control treatments and the inclusion of
native plants in the seed mixtures on public land. Perhaps
an extreme case is the inclusion of native Artemisia triden -
tata, which was the major reduced shrub, in seed mixtures
after wild and prescribed fire. A myth emerged that
Agropyron cristatum and other wheatgrasses did not deteri -
orate and Artemisia tridentata did not re-invade and in-
crease. Both situations are false in a majority of seedings.
This example also illustrates another myth, that rangeland
improvements are permanent. Physical structures, shrub
reduction, seeding, and other changes placed on rangeland
will in time regress as the traditional natural successional
processes and climatic variability continue.

Alien Species
Invasion by exotic plants that are mostly annual herba-

ceous species, a few shrubs, and intentionally seeded
species is frowned upon by people primarily interested in
native species. Claims that ecological resiliency is higher
with the natives is not universally true and not all aliens are
threats to the native ecosystems. Alien introductions, de-
spite human efforts, have become permanent parts of the
native succession and climax. Whether that throws the suc-
cessional system into disorder or simply becomes a part of
it, is a matter of opinion. When aliens do become perma-
nently established, the term "new native" should be applied.
For example, the abundance of new natives in the
Mediterranean annual vegetation in California and Bromus
tectorum in the Intermountain West of North America indi-
cate they are permanent residents. They may be reduced
but it is highly unlikely they will be eliminated. That leaves
the rangeland manager with acceptance of the annuals and
to use them accordingly, or destroy them and seed with na-
tives, a costly and rarely successful procedure. Conversion
by animal grazing alone seldom succeeds. Mediterranean
annual grassland should be managed as such.

World-wide failed crusades include land treatments to
control most alien invaders such as weeds of cultivation and
rangelands, most insects, brush, and herbaceous species.
Successful invasion, or establishment by any of these or-
ganisms requires a favorable environment and a safe site
for the invader to collect needed resources. Creation of
safe-sites occur more or less continuously in the natural
landscape because of changes in vegetational composition
resulting from weather events, fire, herbivores, and inten-
tional and unintentional human-caused disturbances.

October 1999 29

Prescribed fire to reduce brush and increase for-
age gained in popularity.

. . . good managers can make any grazing system
successful.











The proliferation of cedar (juniper) over the past 100
years had caused great alarm among the country’s
land mangers. In some areas, cedar invaded grass-

lands and caused problems. As cedar became thick, forage
for livestock was reduced, the value of wildlife habitat was
diminished, and the flow of water into aquifers was im-
paired. Too much cedar where it did not belong hurt both
the land and the people who used the land.

Many different ways were devised to control cedar, but
most methods had two things in common: cedar control
was both expensive and its effectiveness short-lived. No
matter how completely it was removed, cedar quickly
began to reappear.

In an effort to provide a more cost-effec-
tive and long-term control, a certain
species of upland beaver was widely
introduced. These beavers had a
voracious appetite for browse
and could actually kill woody
plants by their browsing
habits. Because old timers
had seen them eating cedar,
these animals got the nick-
name cedar beavers. Not
only did they eat trees and
shrubs, but their fur and meat
were economically valuable.
To those plagued by cedar, this
sounded like a winning combina-
tion. Not only would cedar beavers
help control the troublesome shrub,
but it could generate income at the
same time.

Some while after the cedar beaver had been
stocked, it became evident that cedar was continuing to
increase. Although the beavers would sometimes browse
on cedar, especially in winter, it was learned that they pre-
ferred other shrubs much more than cedar. In fact, cedar
was almost last on their list of foods. Researchers found
that not only was cedar a poor quality food for beavers, but
it contained chemicals which made it offensive to animals
which ate it. These chemicals were even found to be toxic
in large amounts. Apparently, the same substances which
made cedar resistant to rot, decay and insects, also made it
repulsive to cedar beavers as well.

Even though the beavers did not eat large amount of the
intended shrub, they did well and increased in number. The
income they produced was significant and soon nearly
everyone kept a herd of cedar beavers on their land. They
also became a favorite game animal, and hunters would
pay good money to hunt beavers. Trophy beavers were es-
pecially valuable. 

Beaver raisers realized that there were certain kinds of

shrubs the beavers really liked. These shrubs provided high
quality nutrition and were very palatable to cedar beavers.
As the number of cedar beavers grew, a few astute herders
noticed that the favorite shrubs were slowly being eliminat-
ed. However, since the loss was so gradual, it caused no
great concern. There were still plenty of other shrubs they
could eat.

After their favorite shrubs were gone, cedar beavers
would turn to second choice shrubs for food. Although
these shrubs were lower in nutritional quality and palatabili-
ty, the cedar beavers still fared pretty well. As time went on
and the supply of desirable shrubs decreased, cedar

beavers began to eat more cedar to satisfy their
appetite. 

In the meantime, the cedar beaver
business was good. Government

predator eradication programs
were implemented, and the num-

ber of  beavers grew. Another
government program was de-
signed to keep fur prices high
which encouraged even high-
er numbers of beavers.
Genetic improvements were
made to increase the meat
production and improve fur

quality. In fact, new and much
larger strains of beavers were

brought in from far places. As in-
come from hunting increased,

much work was done to improve the
trophy value of cedar beavers.

Government specialists would even come
out and advise on the newest innovations in

beaver ranching.
All the while, cedar continued to increase, and other gov-

ernment programs were invented to help control it with
more effective methods.

After many years, both the first and second choice shrubs
were almost gone and the third choice shrubs were in de-
cline in some areas. Against their instincts, beavers began
to feed more and more on grasses and other kinds of vege-
tation.

Although the supply of good beaver shrubs had declined,
beaver numbers remained high. There was still an abun-
dance of cedar, and cedar beavers were now consuming
large amounts of it. For those who disliked cedar the most,
this was encouraging. Finally cedar beavers were eating
enough of the troublesome shrub to actually control it.
Strains of beavers were developed that could tolerate more
of the toxic cedar chemicals. Some hailed the beaver as
environmentally friendly, since they controlled the noxious
shrub without the use of herbicides
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The Story of Cedar Beavers

Steve Nelle



The most enthusiastic beaver raisers continued full steam
into their business of meat production, fur production and
hunting. As the number of cedar beavers outstripped their
food supply, cedar was brought under control in some areas.
Cedar beavers increased their consumption of grasses and
weeds. Gradually, the better grasses disappeared and the
lesser grasses declined. What had happened to the shrubs
and trees was happening to the grasses.

Ground cover became sparse and much precious topsoil
was lost to erosion. Without a protective cover of vegeta-
tion, rainfall did not soak in well, and springs stopped flow-
ing. Creeks flowed muddy after heavy rains, but otherwise
only trickled or were dry. Fish life declined. Bird life de-
clined. In desperation, beavers would jump fences and mi-
grate to cropland fields, orchards, parks, roadsides or any
other place to find forage.

Despite the new found success of biological cedar con-
trol, another group of beaver raisers began to realize what
had happened. They read historical accounts of the land
and talked to the old people. They learned that the land had
once been productive, profitable and beautiful. Now, it was
much less productive, hardly profitable, and rather ugly.
Somewhere they had made mistakes which cost them
dearly. They began to wonder what was worse, a prolifera-
tion of cedar, or the proliferation of cedar beavers?

In the process of finding a way to control cedar with a
shrub eating animal, they had hurt the land. They all agreed
that it had not been done intentionally, but rather out of a
lack of knowledge and foresight. They sought to find out
how they had erred, and the science and art of wise land
management was born.

After much study, observation and critical thinking, they
learned that the land was indeed good and that it could be
used to produce food, clothing and enjoyment for mankind
forever if it was used wisely and in moderation. The land had
biological limits to its ability to produce desired products such
as cedar beavers. If those limits were adhered to, the land
remained healthy and productive. If those limits were ex-
ceeded, the land became sick and unproductive. Principles
were developed to manage the land they had hurt.

The enlightened land managers sought to raise cedar
beavers using their newly discovered knowledge. They
learned the carrying capacity of the land and how to balance
beaver numbers with beaver forage. They carefully and con-
tinuously managed their herds based on the principles of
land restoration and sustainability. As they reduced the
numbers of beavers, the land slowly began to improve.
Although it took many years, plants began to appear which
had not been seen in ages. Soil stopped washing away and
gradually began to rebuild itself. Cedar also began to grow
and cause problems just as it had before, but the managers
chose more intelligent methods to control it.

Over time, the land continued to improve. A variety of
grasses, wildflowers and birds returned. Preferred beaver
shrubs began to re-establish. Springs and creeks began to
flow again and aquatic life returned. What had been slowly
lost was now being even more slowly regained. Cedar
beavers were still considered a valuable animal and beaver
raising once again became profitable and enjoyable.

* * * *

This essay on man’s use of the land was written for parts
of Texas where several kinds of cedar beavers are com-
mon. These include angora and spanish cedar beavers,
white-tailed cedar beavers, and several kinds of wild exotic
cedar beavers. Other kinds of cedar beavers exist in other
parts of the country.
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The increasing popularity of lease hunting in the Cross
Timbers of Oklahoma follows a trend common to pri-
vate lands states. Lease hunting provides an addition-

al source of income to the landowner, lease hunters control
trespassing and poaching, and increasing game populations
in recent years have favored hunter success. The inherently
low carrying capacity of livestock and strong demand for
outdoor recreation by urbanites may result in lease hunting
replacing livestock grazing as the dominant enterprise in the
Cross Timbers. The year-long lease, the most common
lease arrangement, is usually priced by the acre, and may
include one or several species of game and different types
of hunts (e.g., archery, primitive firearm, rifle).

A lease-hunting program was initiated in 1995 on the
Cross Timbers Experimental Range in north central
Oklahoma. The hunting lease was for white-tailed deer hunt-
ing inclusive of the legal 87-day archery season, nine-day
primitive arms season, and nine-day gun season. The pro-
gram provided us an opportunity to evaluate how habitat
structure, created by managing woody plants with herbicides
and fire, influences the quality of the hunting experience.

Brush Management
The Cross Timbers Experimental Range is divided into

twenty-two, 80-acre pastures. Brush management treat-
ments were applied in 1983 to mature post oak-blackjack
oak forest in 16 pastures. Most of the post oak-blackjack
oak overstory was killed on the eight pastures treated with
tebuthiuron (Stritzke et al. 1991). Four of these pastures re-
ceived no additional herbicide or fire so eastern redcedar,
tolerant of tebuthiuron at the rates we used, subsequently
increased and dominated the overstory. The four other pas-
tures treated with tebuthiuron were burned periodically to
control eastern redcedar and various shrub species such
as smooth sumac. Compared to the pastures treated with
tebuthiuron only, the burned pastures produced more
growth of grasses and forbs (Engle et al. 1991).

Eight pastures were treated with triclopyr, which reduced
the post oak-blackjack oak overstory. On four pastures
treated only with triclopyr, eastern redcedar, tolerant also of
triclopyr, subsequently dominated the overstory. Eastern
redcedar trees were bulldozed in 20-foot wide strips in the
fall and winter of 1992 in these four triclopyr-no fire pas-
tures. The pastures were then burned in the spring of 1993.
Most remaining eastern redcedar were removed mechani-
cally with a hydraulically powered rotary saw. Our objective
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Brush management combining herbicides and fire
provided productive cattle and white-tailed deer habi -
tat, but the loss of mature trees reduced the opportu -
nity to hunt from tree stands.

Brush Management for Deer Hunter Habitat On the
Cross Timbers Experimental Range

JOHN R. WEIR AND DAVID M. ENGLE
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Sneek a Peek
at the upcoming issue of

Journal of Range Management

Both the SRM and the NRCS have argued that the ecological site
must be the basic land’ unit for any inventory of rangelands. We be-
lieve ecological site definition is in one sense arbitrary and in another
sense strictly a function of the purposes for which such sites are de-
fined. A simple example of how GIS technology can aid in defining
such sites is offered as an example of how managers can derive
some order from the potential chaos of ecological site classification,
once research or management objectives have been clearly defined.

Delineating Ecological Sites

Jeffry A. Creque, Scott D. Bassett and Neil E. West 

Preventing the invasion of uninfested rangeland is central to manag-
ing spotted knapweed. Effects of intensity, frequency and season of
grass defoliation on spotted knapweed and grass density, cover and
biomass was evaluated over a 3 year period at 2 locations in south-
western Montana. Defoliation more than once each year increased
spotted knapweed cover and density; and spring defoliations result-
ing in more spotted knapweed cover than summer defoliations. A sin-
gle 60% defoliation applied for 2 years did not increase spotted knap-
weed.

Grass Defoliation Intensity, Frequency and Season
Effects on Spotted Knapweed Invasion 

James S. Jacobs and Roger L. Sheley 

Rangeland burning generally increases runoff and erosion and can
change the nutrient dynamics of the ecosystem. Nitrogen, phospho-
rous and potassium nutrient status of soil and aboveground biomass
were determined before fall and spring burns and 1 year later at 2
sites in southeastern Arizona. After the second burn significant in-
creases in runoff and erosion were found, but they were small when
compared to aboveground biomass and insignificant compared to soil
nutrient. Surface nutrient loss from burning could take place for many
years before significant nutrients would be lost from the soil and
change the ecosystem’s nutrient status.

Nutrient Dynamics of Rangeland Burns in Southeastern
Arizona

William E. Emmerich

Delaying calving season from late winter to late spring is a potential
way for producers to reduce feeding costs. Models were used to esti-
mate cost minimizing ways of providing energy and protein to mature
cows calving in different months. June was the lowest feed cost calv-
ing month with feed costs reduced by $43 cow- 1 over February calving
and shifting from mechanical to stock-harvested forage. Delaying calv-
ing season until late spring reduced beef cattle costs if the reduction in
calf weaning weight can be maintained below an average of 26 kg
c a l f- 1 or a successful retained ownership program can be established.

Relative Costs and Feeding Strategies Associated with
Winter/Spring Calving

Gary J. May, Larry W. Van Tassell, James W. Waggoner and
Michael A. Smith

Grazing of forest plantations may result in soil compaction, thereby
limit root growth and reduce tree production. This concern was ad-
dressed using 3 field sites in the south central interior of British
Columbia and comparing forage seeded and unseeded fields that
were grazed and ungrazed on soil bulk density, penetrometer resis-
tance and water infiltration. Soil bulk density and penetrometer resis-
tance increased with grazing to values well below critical levels that
would limit root growth of trees but water infiltration rates were not af-
fected. Grazing of forest plantations can occur without the cause of
severe negative impacts on soil compaction.

Soil Compaction of Grazing Forest Plantations in
Interior of British Columbia

Maja Krzic, Reg F. Newman, Klaas Broersma, and Arthur A. Bomke

Pocket gophers are an important disturbance in rangelands, yet little
is known about how plant responses to gopher disturbances vary with
grazing and topography. The spatial distribution of soil mounds creat-
ed by the northern pocket gopher in shortgrass steppe was related to
plant cover and species at 3 topographic positions within pastures
being lightly and heavily grazed by cattle. The data showed that pas-
ture had a greater effect on plant species composition on mounds
than topography or yearly variation. The rangeland effects of animal
disturbances and plant responses should be evaluated across various
topographic positions and grazing regimes.

Plant Responses to Pocket-Gopher Disturbance Across
Pastures and Topography

Joanne M. Carlson and Thomas 0. Crist

Carrying capacity is a fundamental measure of the sustainability of a
resource under grazing and long-term stocking rate studies are a pri-
mary research tool to obtain such data. A 1941 to 1951 grazing study
evaluated the carrying capacity of the Southern Plains mixed-grass
prairie under 3 different grazing intensity treatments during a period
of above average rainfall. Total live weight gain head-1 decreased but
live weight gain hectare - 1 increased as stocking rate increased.
Carrying capacity of this prairie was greater than the 53 AUD ha- 1

and during periods of good rainfall may reach 82 AUD ha-1.

Rangeland and Steer Responses to Grazing in the
Southern Plains 

Phillip L. Sims and Robert L. Gillen
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Buffelgrass is an important plant in many arid and semiarid range-
lands but it is susceptible to injury and death by feeding from spittle-
bug nymphs and adults. Short- and long-term population dynamics of
both insects and plants was evaluated in a 2 year summer prescribed
burning study during different insect and plant development stages.
Summer burning after 50 mm of precipitation at selected times in the
insect and plant growth stages reduced spittlebug by 100% and stim-
ulated buffelgrass growth for 3–4 years. It is possible to control spit-
tlebug damage by prescribed summer fire after buffelgrass green-up
and before peak growth.

Spittlebug and Buffelgrass Responses to Summer Fires
in Mexico

Martha Martin-R, Jerry R, Cox, F. Ibarra-F, Diana G. Aiston, Roger E. Banner
and John C. Malechek

A response equation was estimated for the relationship between
herbage production and redberry juniper canopy using data from a
very shallow range site in the Texas Rolling Plains. The analysis
used chaining as the initial brush control treatment and periodic pre-
scribed burns as maintenance treatments. Net present values over a
30-year time horizon indicated that juniper control was economically
feasible across a wide range of economic and environmental condi-
tions. Prescribed burn intervals were found to be optimal at 7-year in-
tervals under most conditions.

Economics of Redberry Juniper Control with Burning
in the Texas Rolling Plains

Phillip Johnson, Alfonso Gerboline, Don Ethridge, Carlton Britton, 
and Darrell Uckert

Although the expansion of western juniper is frequently attributed to
the reduced role of fire, livestock overgrazing, and climatic conditions
in the late 1800s, there are few studies that directly support this idea.
We documented fire history and chronology of western juniper en-
croachment in south central Oregon. Mean fire return intervals of 12
to 17 years prior to 1870, rarely occurred after 1870. The co-occur-
rence of wet climatic conditions, introduction of livestock, and the re-
duced role of fire support the idea that these factors contributed to
the postsettlement expansion of juniper in the West.

Fire History and Western Juniper Encroachment in
Sagebrush Steppe

Richard F. Miller and Jeffrey A. Rose

Eastern gamagrass is a highly productive and palatable forage, but
has considerable variation in yield, forage quality, and seed produc-
tion. This observational study evaluated entries from Oklahoma,
Texas, and Kansas, and their progeny from specific crosses to deter-
mine variation in in vitro dry matter digestibility (IVDMD), protein, and
lignin concentrations. The IVDMD varied considerably and was corre-
lated with protein and lignin concentrations, especially in stems.
These results indicate the potential for development of new gama-
grass cultivars with high IVDMD, high protein, and low lignin concen-
trations.

Forage Quality of Ten Eastern Gamagrass Genotypes

James E. Bidlack, Joe E. Vaughan, and C. L. Dewald

Changing vegetation and cultivation of rangeland can affect the con-
tent of carbon and nitrogen in the soil. We examined the impact of re-
moving mesquite trees by root-plowing on soil organic carbon and ni-
trogen at a north central Texas rangeland site at time intervals since
plowing of 4 to 22 years. There was no trend of decreasing soil car-
bon or nitrogen over the 22 year period covered It does not appear
that removal of mesquite trees changes soil carbon or nitrogen levels
in this ecosystem relative to native rangeland with mesquite trees.

Soil Carbon and Nitrogen Changes Following Root-
Plowing of Rangeland

W.R. Teague, J.K. Foy, B.T. Cross and S.L. Dowhower

On Mediterranean-type grassland, grazeable green vegetation during
the first 1–3 months of the growing season cannot meet daily feed re-
quirements of beef cattle. A five-year study in Israel tested the hypoth-
esis that at relatively high stocking rates, early-season deferment of
grazing is necessary to maintain animal production on such grass-
lands. In the system studied, deferment increased the ad libitum con-
sumption of supplementary feed but enabled maintenance of both ani-
mal and seasonal herbage production at a stocking rate of over 0.8
cows ha- 1. The importance of early-season grazing deferment for inten-
sive, yet conservative utilization of such grasslands was demonstrated.

Heavy Stocking and Early-Season Deferment of
Grazing on Mediterranean-Type Grassland

Mario Gutman, Zvi Holzer, Hagit Baram, Imanuel Noy-Meir,
and No’am G. Seligman

Riparian area vegetation is a key component in reducing non-point
source pollution by removing sediments and nutrients from overland
water flow from upland areas. A rainfall simulation study evaluated how
vegetation species composition and height affected N and P concen-
trations and mass totals in runoff water in 2 montane riparian communi-
ties. A 1 0-in wide riparian buffer zone removed about 84% N03

--N and
79% PO4

3-P from the applied water and sediment. The montane ripar-
ian communities were effective nutrient filter strips for removing nitrate
and phosphate from overland flow water laden with added nutrients
from sediment.

Nitrogen and Phosphorus in Runoff From 2 Montane
Riparian Communities

Carin J. Corley-Mergen, G.W. Frasier, M.J. Trlica, F.M. Smith 
and E.M. Taylor, Jr.

Mountainous riparian corridors are important in nutrient transfers be-
tween up slope -terrestrial and aquatic ecosystems. Concentration of
nitrate-nitrogen and ammonium-nitrogen were determined on water
samples collected over a 2 year period in a montane riparian zone in
Northern Colorado. At this site the riparian corridor was a sink for ni-
trate-nitrogen in both gaining and losing streamflow conditions and a
source for ammonium nitrogen gaining streamflow conditions.
Streamflow generation mechanisms are critical in determining water
quality.

Nitrogen Dynamics in Stream and Soil Waters Under
Various Streamflows

John D. Stednick and A.G. Fernald
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Strategic placement of supplement is a potential tool for modifying
grazing distribution. A field study evaluated the effectiveness and
placement of dehydrated molasses supplement for modifying grazing
distribution in moderate and difficult terrain. Cattle spent more time
and consumed more grass in areas with supplement than in corre-
sponding areas without supplement. Placing dehydrated molasses
supplement in underutilized rangeland can improve uniformity of graz-
ing by beef cattle in foothills rangeland during fall and early winter.

Modification of Cattle Grazing Distribution with
Dehydrated Molasses Supplement

Derek W. Bailey and G. Robert Welling

Sequence grazing is a grazing method where 2 or more land units
supporting different forage species are grazed in succession. We
studied sequence grazing systems in northwestern Oklahoma consist-
ing of eastern gamagrass (Tripsacum dactyloides (L.) L.) and Old
World bluestem (Bothriochloa ischaemum L.) (EG-OWB) or native
mixed prairie and Old World bluestem (Native-OWB) over 5 years.
Gains per head were similar between systems at 2.25 lb/head/day but
gain per acre was 229 lb/acre for EG-OWB versus 92 lb/acre for
Native-OWB because of higher stocking rates. Sequence grazing of
Old World bluestem was effective with both eastern gamagrass and
native grasses.

Sequence Grazing Systems on the Southern Plains

Robert L. Gillen, William A. Berg, Chester L. Dewald, and Phillip L. Sims

Indian ricegrass’ seed dormancy limits establishment in seeding oper-
ations intended to revegetate disturbed sites. Genetic variation for this
trait was described in two populations with and without distinctly differ-
ent seed sizes and shapes (seed polymorphism). The population with
seed polymorphism displayed distinct germination responses for each
seed type, while the population without seed polymorphism displayed
variable germination responses within the single seed type present.
These results demonstrate how different dormancy mechanisms cor-
respond to different seed types in Indian ricegrass.

Intrapopulation Genetic Variation for Seed Dormancy
in Indian Ricegrass

T.A. Jones and D.C. Nielson

Measurement of riparian shrub utilization requires evaluation of be-
tween-observer variability. We tested dormant season twig length
measurement by 15 observers. Between-observer variability account-
ed for 20% of total variability between shrubs and tagged branches.
This variability is considered unacceptably large.

Test of Observer Variability in Measuring Riparian
Shrub Twig Length 

Frederick C. Hall and Timothy Max



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 the future issues of Rangelands.

Animal Ecology
Crossbreeding beef cattle for western range environ-
ments. D.D. Kress and M.D. MacNeil. 1999. WCC-1 Publ.
TB-99-1. ($5; Dept. of Animal and Range Sciences,
Montana State Univ., Bozeman, MT 59717). Compares the
productivity of various beef cattle breeds and beef breed
crosses under rangeland conditions.

Effect of preventive coyote hunting on sheep losses to
coyote predation. K.K. Wagner and M.R. Conover. 1999.
Journal of Wildlife Management  63:606-612. (USDA-
APHIS, 9730 O-B Lathrop Industrial Dr. SW, Olympia, WA
98512). Winter aerial hunting of coyotes decreased the
number of lambs lost to coyotes in summer and reduced
the hours required for coyote control in summer.

Landscape and patch scale habitat use by migratory
black-tailed deer in the Klickitat Basin of Washington.
S. McCorquodale. 1999. Northwest Science 73:1-11.
(Yakima Indian Nation, P.O. Box 151, Toppenish, WA
98948). Oak-dominated habitat was the most critical winter
range.

Relative vulnerability of coyotes to removal methods
on a northern California ranch. B.N. Sacks, K.M.
Blejwas, and M.M. Jaeger. 1999. Journal of Wildlife
Management 63:939-949. (1 Shields Ave., Univ. of
California, Davis, CA 95616). Young, nonbreeding coyotes
were most likely to be removed by traps and snares, but
adult breeding pairs are usually the primary predators of
domestic sheep. 

Territoriality and breeding status of coyotes relative to
sheep predation. B.N. Sacks, M.M. Jaeger, J.C.C. Neale,
and D.R. McCullough. 1999. Journal of Wildlife
Management 63:593-605. (1 Shields Ave., Univ. of
California, Davis, CA 95616). Coyote control efforts should
target breeding adults in the immediate vicinity of sheep
depredation.

Grazing Management
Climate change in Queensland’s grazing lands: II. An
assessment of the impact on animal production from
native pastures. W.B. Hall  et al.  1998. Austral ian
Rangeland Journal 20:177-205. (Queensland Dept. of
Natural Resources, 80 Meiers Rd., Indooroopilly, QLD,
Australia 4068). Evaluated plausible scenarios of climate
change and predicted that cattle carrying capacity in
Queensland would change from –35% to +115%.

Comparison of continuous and rotational silvopastoral
systems for established walnut plantations in south-
west Missouri, USA. J.W. Lehmkuhler, M.S. Kerley, H.E.
Garret, B.E. Cutter, and R.L. McGraw. 1998. Agroforestry
Systems 44:267-279. (111 ASRC, Univ. of Missouri,
Columbia, MO 65211). Neither cattle gains, tree diameter
growth, nor tree height growth differed between continuous
and rotational grazing.

Electronic (Fenceless) control of livestock. A . R .
Tiedemann, T.M. Quigley, L.D. White, W.S. Lauritzen, J.W.
Thomas, and M.L. McInnis. 1999. USDA Forest Service
PNW Research Paper 510. (PNW Research Station, P.O.
Box 3890, Portland, OR  97208). Provides the latest update
on development of electronic eartags for controlling distrib-
ution of grazing livestock.

Use of goats as biological agents for the renovation of
pastures in the Appalachian region of the United
States. J.M. Luginbuhl, T.E. Harvey, J.T. Green, M.H.
Poore, and J.P. Mueller. 1998. Agroforestry Systems
44:241-252. (Dept. of Crop Sci., North Carolina State Univ.,
Box 7620, Raleigh, NC 27695). Great browsing alone and
combined with cattle grazing greatly reduced shrub cover
and increased grass cover.

Improvements
Assessing economic impacts of biological control of
weeds: The case of leafy spurge in the northern Great
Plains of the United States. D.A. Bangsund, F.L. Leistritz,
and J.A. Leitch. 1999. Journal of Environmental
Management 56:35-43. (Dept. of Agr. Econ., North Dakota
State Univ., Fargo, ND 58105). By the year 2025, biological
control agents were predicted to control about 65% of the
leafy spurge in Montana, North Dakota, South Dakota, and
Wyoming.
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Effect of perennial grasses on Canada thistle (Cirsium
a r v e n s e ) c o n t r o l . R.G. Wilson and S.D. Kachman. 1999.
Weed Technology 13:83-87. (Dept. of Agronomy, Univ. of
Nebraska, Scottsbluff, NE 69361). Seeded perennial grass-
es were as effective as yearly applications of clopyralid her-
bicide for controlling Canada thistle.

Effects of winter burning on birds in mesquite grass-
land. M.C. Reynolds and P.R. Krausman. 1998. Wildlife
Society Bulletin 26:867-876. (Dept. of Fisheries and Wildlife
Sci. ,  Virginia Tech Univ. ,  Blacksburg, VA 24061).
Prescribed burns in winter had almost no effect on birds in
mesquite grassland in Texas.

Prescribed burning for control of yellow starthistle
(Centaurea solstitialis) and enhanced native plant di-
versity. J.M. DiTomaso, G.B. Kyser, and M.S. Hastings.
1999. Weed Science 47:233-242. (Dept. of Vegetable
Crops, Weed Sci. Program, Univ. of California, Davis, CA
95616). Prescribed burning controlled yellow starthistle and
enhanced native broadleaf species.

Measurements/Sampling
Comparison of methods to estimate population densi-
ties of black-tailed prairie dogs. K.E. Severson and G.E.
Plumb. 1998. Wildlife Society Bulletin 26:859-866. (Rocky
Mtn. Forest & Range Experiment Station, School of Mines
Campus, Rapid City, SD 57701). Counting burrows did not
accurately estimate population densities of black-tailed
prairie dogs.

Plant/Animal Interactions
Aspen regeneration in the Colorado Front Range:
Differences at local and landscape scales. K. Suzuki, H.
Suzuki, D. Binkley, and T.J. Stohlgren. 1999. Landscape
Ecology 14: 231-237. (D. Binkley, Ecology Program,
Colorado State Univ., Fort Collins, CO  80523). Elk brows-
ing has prevented aspen regeneration in localized areas,
but regeneration is very common across the Front Range. 

Conservation Reserve Program: Source or sink habitat
for grassland birds in Missouri? T.D. McCoy, M.R. Ryan,
E.W. Kurzejeski, and L.W. Burger. 1999. Journal of Wildlife
Management 63:530-538. (School of Natural Resources,
Univ. of Missouri, Columbia, MO 65211). The CRP in-
creased populations of grasshopper sparrows, field spar-
rows, and eastern meadowlarks, but did not increase the
populations of dickcissels or red-winged blackbirds. 

Impact of pasture type on methane production by lac-
tating beef cows. W.P. McCaughey, K. Wittenberg, and D.
Corrigan. 1999. Canadian Journal of Animal Science
79:221-226. (Agr. Canada, P.O. Box 1000A, Brandon, MB
R7A 5Y3, Canada). "…methane production was greater for
cows grazing alfalfa-grass pastures than for cows grazing
grass-only pastures…"

Plant Ecology
Juniper-piñon savannas and woodlands of western
North America. N.E. West. 1999. In: Savannas, Barrens,
and Rock Outcrop Plant Communities of North America
(R.C. Anderson, J.S. Fralish, and J.M. Baskin, eds.).
Cambridge Univ. Press. (Dept. of Rangeland Resources,
Utah State Univ., Logan, UT 84323). Reviews the ecology
and management of pinyon-juniper ecosystems.

Mycorrhizae influence plant community structure and
diversity in tallgrass prairie. D.C. Hartnett and G.W.T.
Wilson. 1999. Ecology 80:1187-1195. (Division of Biology,
Kansas State Univ., Manhattan, KS  66506). The presence
of arbuscular mycorrhizal fungi favored warm-season
grasses in tallgrass prairie.

Reclamation
Competitive effects of bluebunch wheatgrass, crested
wheatgrass, and cheatgrass on antelope bitterbrush
seedling emergence and survival. D.B. Hall, V.J.
Anderson, and S.B. Monsen. 1999. USDA Forest Service
Rocky Mtn. Station Research Paper RP-16. (Rocky Mtn.
Research Station, 324 25th St., Ogden, UT 84401).
Antelope bitterbrush seedlings survived better when grown
with bluebunch wheatgrass that when grown with crested
wheatgrass, cheatgrass, or bur buttercup.

Socioeconomics
A review of range production and management exten-
sion activities in Kenya. E.K. Maranga. 1998. Journal of
Agricultural & Environmental Ethics 11:131-144. (Dept. of
Natural Resources, Egerton Univ., P.O. Box 536, Njoro,
Kenya). Recommends future directions for range manage-
ment extension in Kenya.

Soils
Grazing effects on denitrification in a soil under pas-
ture during two contrasting seasons. J. Luo, R.W.
Tillman, and P.R. Ball. 1999. Soil Biology & Biochemistry
31:903-912. (MIRINZ Food Technology & Research, P.O.
Box 617, Hamilton, New Zealand). Cattle grazing increased
rates of denitrification, especially in moist soils.
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Talented Teens and Tornadoes
Angela Williams, Director

What do these two things have in common? Well, it all hap-
pened the first week of May 1999. For people in Oklahoma it
will be remembered for the devastating tornado that went
through many towns, taking lives and destructing property. It
was also a time when eight hundred and twenty-five contes-
tants from 34 states gathered in Oklahoma City to compete
May 4-6 in the 48th Annual National Land and Range Judging
Contest.

The contest ended Thursday night with an awards banquet
where I was to present awards on behalf of the Society for
Range Management. Being caught up in my own concern for
local friends and the community, I was caught off guard to dis-
cover the annual contest also served as a fundraising event
this year for victims of the tornadoes that almost caused the
contest to be cancelled.

This is where the true story of the strength and commitment
that these talented young adults exhibited not only in their par-
ticipation at the contest but there spirit and support to others.
Several registered teams were lodged in a hotel that was hit by
the tornado. Many of those teams narrowly escaped with their
lives and were unable to recover their automobiles, clothing
and other belongings amidst the debris of the devastated
hotel. A fund raising effort was started by a local Conservation
District which resulted in over $850 being sent to two teams to
help recoup their losses. Upon announcement of this at the
banquet, another fundraising effort was led by an FFA team

who managed to survive the hotel destruction, wanting to give
back to the community who had been so supportive of them.
This challenge brought forth over $3,400 in cash, checks and
pledges to go to the Red Cross organization for Oklahoma
storm victims. Stories were then told how teams went to collec-
tion sites and volunteered their time and efforts loading trucks,
sorting goods and even donating blood.

I can’t begin to tell you how the mood in the room turned.
Being the "rangeperson" that I am, I found myself with goose
pimples all over and tears welling up in my eyes. I know last
year I wrote how proud I was to look out across the faces of
what I hope to see as the future range and agriculture profes-
sionals. This year I saw more than that. I saw a future bright
with individuals of strong moral and ethical commitments and
talents. I was proud to be honoring those individuals in the
range division but wished to honor all participants.

In the Range Judging Contest, FFA category, the first place
winner was Michael Willson and his chapter from Brownwood,
TX., was the team winner. The 4-H individual winner was Dink
Nichols of Menard, TX., and the team winner was Butte
County, South Dakota. The adult category winner was Ernie
Eckert of Hereford, TX.

Thank you to the individuals and Sections who donated their
monies to make the SRM award jackets possible. These indi-
viduals not only cherish these jackets more than their trophies
but deserve to be recognized and awarded by this Society. So
the next time you receive a letter from Mark Moseley asking for
contributions, please meet the challenge like these fine young
individuals did for others in need. Tornadoes and teens, who
would of thought?
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4-H High Point
Individual, Dink

Nichols,
Menard, Texas.

FFA High
Point

Individual
Michael
WIllson

Brownwood,
Texas

4-H High Point
Team

(not in order)
Gene Baker,
Jerri Keiry

Wes Hotchkiss,
Kassi Wolff,
Coach Dave
Ollila Newell,
South Dakota

FFA High
Point Team

(not in order)
Chris

Hathcock,
Sammy

Modgling, Brad
Porter, FOrrest
Smith, Michael
Willson, Coach

Ben
Ellebracht,

Brownwood,
Texas



Requiesat in Pace
Lorenz Frederick Bredemeier, of Perry Park, Colorado

died on August 16, 1999. He was 88 years old.
Lorenz was born on April 2, 1911 to Frederick Wilhelm

and Louisa Gottula Bredemeier. On June 25, 1938, he mar-
ried Audrey W. White at Lincoln, Nebraska. She preceded
him in death September 14, 1998.

He worked 38 years for the United States Department of
Agriculture. He was an agronomist. Lorenz was president
of the Society for Range Management in 1971.Lorenz was
also acting Executive Vice President for the Society be-
tween the terms of David Smith and Floyd Kinsinger in
1979.

After Dr. Bredemeier retired he worked for three years
with the Near East Foundation in Maseru, Lesotho, South
Africa.

He and his wife enjoyed living in Perry Park. They en-
joyed the wildlife in the area and put out food every day for
a family of foxes.

Survivors include two daughters, Linda (Boyd) Holloway
of Hood RIver, Oregon, and Brenda (Bob) Kuehner of San
Antonio, Texas. Also two sisters, Margaret Robinson, and
Lottie Richardson, two brothers, Edwin and Kenneth, and
five grandchildren and two great grandchildren.

A daughter, Lana McWilliams, his parents, two brothers,
and a grandson preceded him in death.
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