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INTRODUCTION

On Cattle and Cold Deserts

All things occur within a larger context. Behind the individual events or
circumstances is the grand mosaic of surrounding events—the geologic
history, the human history, the environment.

Thus, around the people and land of the Great Basin there is a hint, a
flavor, of events that have greater significance when taken as a whole
rather than as individual occurrences or circumstances. Against the
backdrop of the cold desert’s sagebrush/grasslands is the pageant of
man and his herds. It is easy from a twentieth-century perspective to try
to discern the underlying “meaning of things,” in both a scientific and
a historical sense, but recognizing those specific events as meaningful
when they were under way would have taxed anyone’s intuition and in-
tellect. Thus, it is doubtful that the early pioneers, ranchers, and sheep
men realized the significance of events as they were actually happening.
This difficulty is perfectly understandable; even today we have no per-
spective when events are actually happening—when their place in the
larger context has not yet become clear.

However, as we try to point out in this book, if we are attentive we can
begin to gain a very useful sense of the larger context even while the
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events are in progress. We can do this by sensitizing our awareness to
fragments of history and science that we frequently ignore. These frag-
ments are like puzzle pieces that, when recognized and assembled, give
an understanding of the greater meaning of things, the larger context.

Thus, we have taken the disciplines of science and history with their
individual events and circumstances, placed them in a specific place for
a specific time, and woven them together to create a larger view of the
Great Basin. The chapters alternate between land and man, butin a sense
they are inseparable, and that is the main thrust of this volume—the
larger picture of man and his cattle in the cold desert.

Another purpose of this volume is to provide perspective on the
influence of grazing animals on the ecology of the sagebrush/grasslands.
The scope of our coverage is designed to provide background informa-
tion for those who earn their livelihood from grazing animals on sage-
brush/grasslands, for professionals who manage such lands, and for
individuals living in or outside the sagebrush/grasslands environment
interested in the quality of life in this ecosystem.

This volume traces the history of man and his herds and flocks of
domestic animals as they exploited the forage resources of a pristine
environment. We do not tell the entire story—only the introduction and
expansion period from roughly 1860 through the end of the nineteenth
century. Essentially, this volume consists of a discussion of scientific
principles and philosophies set in the context of historical events. It is
not meant to be abiography of principal characters such as John Sparks
and Jasper Harrell; however, it uses the life experiences of these and
other pioneersto illustrate how man, the herdsman, interacted with the
sagebrush/grasslands environment.

The story of the exploitation of the grazing resources of the sage-
brush/grasslands recapitulates what has happened over virtually the
entire surface of the earth except for the bleakest Arctic wastes and
densest tropical jungles. The difference is that the sagebrush/grasslands
was one of the last great vegetation resources to be suddenly, radically,



Figure 1. Boundary of the Great Basin. From I. C. Russell, Geological History of Lake
Lahontan (U.S. Geological Survey, 1885).
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and irrevocably changed by the introduction of domesticlivestock. Be-
cause it is arelatively recent event, the process of the development of the
livestock industry in the sagebrush/grasslands can be reconstructed
with relative clarity.

Environmental quality is very much in the eyes of the beholder. A
major objective of this account is to provide perspective for decisions
on the nature of environmental quality in the sagebrush/grasslands. It
is difficult for one to witness the degradation of one’s own homeland,
especially if the natural rate of environmental change is nearly static.
Environmental changes in the sagebrush/grasslands tend to reflect sud -
den catastrophic events followed by long struggles toward equilibrium.

To provide the reader with a sense of urgency regarding such cata-
strophic environmental events, we introduce this volume with a pro-
logue, an account of five violent days in August 1964.. The events it de-
scribes occurred after the time period (1860—1900) on which we
concentrate, but they were so dramatic that for a brief instant, a portion
of the general public questioned environmental quality in the sage-
brush/grasslands and related it to human actions such as the introduc-
tion of large numbers of domestic cattle almost a century earlier.

Halfway through this volume we relate another environmental catas-
trophe—the hard winter of 1889—9o0. Both disasters forced herdsmen,
and the general public as well, to look at the consequences of their ac-
tions. For the general public, unfortunately, such perceptions are usu-
ally fleeting and easily lost in the haze of pseudostability that seems to
follow sagebrush catastrophes.

The vegetation of the pristine sagebrush/grasslands was rather simple
and thus extremely susceptible to disturbance. The potential of the en-
vironment to support plant and animal life was limited by lack of mois-
ture and often by accumulations of salts in the soil. The native vegeta-
tion lacked the resilience, depth, and plasticity to cope with
concentrations of large herbivores. When faced with grazing herds of
cattle, the plant communities did not adapt; they shattered. This fact
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tends to make a review of grazing in the sagebrush/grasslands a horror
story, a compilation of examples of what should not have been done. In
perspective, the development of ranching in the sagebrush/grasslands
was a grand experiment initiated by men willing to venture beyond the
limits of accepted environmental potential to settle the Great Sandy
Desert between the Rocky, Sierra Nevada, and Cascade Mountains.

The dynamics initiated by the introduction of domestic livestock into
the sagebrush/grasslands are still under way. Each plant community that
composes an effective environment or habitat type in the sagebrush/
grasslands is a biological measure of the interacting factors that make
up the environment. The plant communities also mirror a century of
disturbance. Interpretation of the influence of history on potential is
essential to developing management schemes for the environment.
There are no more pristine sagebrush/grasslands to exploit. We must
learn to constructively use and restore the existing resource or sink into
an endless spiral of further degradation.






PROLOGUE

Five Days in August

At104.M. onthe Saturday morning of August 15,1964, Elko, Nevada, was
enjoying a pleasant summer morning with a few cumulus clouds drift-
inglazily east toward the towering bulk of the Ruby Mountains. The Ruby
Mountains still supported patches of snow in sheltered, north-facing
glacial cirques. Elko was hot and dry. Tourists felt sure they were going
to die while driving across the baking Nevada desert. Highway 4.0, the
major transcontinental route, passed through Elko and followed the
Humboldt Rivervalley southwest to the sink where the river terminated
near the Carson Desert.

This was the pioneers’ route in the great rush to California in the
1850s.! Modern travelers welcomed the comfortable motels and hotels
of Elko after the heat of the desert. The electric excitement of the casino
made them forget the endless sagebrush valleys and mountains. Liquor
was cheap and the Elko nightlife was out of proportion to the size of the
town, a transportation and supply center for the surrounding livestock
ranches. Divided by two sets of transcontinental railway tracks, Elko
County was advertised as the leading range livestock county in the na-
tion. Some of the houses on the east side of the tracks had red lights over
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their doors and cross-country diesel tractors and semi-trailers parked
in front with the motors idling. When the nightlife quieted down in the
early morning, the exhausted tourists dropped into bed, only to be
bounced right back out by the vibrations of a long freight train
highballing through town.

Elko was a western town—a town with a cowboy heritage. The doctor,
banker, barber, and undertaker dressed in western-cut suits or Levis and
high-heeled cowboy boots. The restaurants and casinos were decorated
in plush western motifs.

The lifestyle of Elko County ranchers had improved greatly since the
end of World War II. Beef and wool enjoyed a seller’s market after price
controls were lifted. According to an article in Life magazine, the only
thing in short supply in Elko in the late 194,0s was one-hundred-dollar
bills.” Many of the old ranchers sold to outside investors after the war.
Bing Crosby bought a ranch on the North Fork, and Jimmy Stewart
bought the old H-D Ranch on Thousand Springs Creek when the giant
Utah Construction Company was sold. The H-D was the jewel in John
Sparks’s nineteenth-century ranching empire. Ranches became popu-
lar tax shelters for the new rich in the postwar era. Cattle prices remained
relatively low during the early sixties, and very few ranchers were mak-
ing avalid return on their capital investment.

As that August Saturday progressed, the Weather Bureau alerted the
local fire-suppression agencies—the U.S. Forest Service (uss) of the
U.S. Department of Agriculture (uspa), the Bureau of Land Management
(8rm) of the U.S. Department of the Interior (usp1), and the Nevada Di-
vision of Forestry (Npr)—of a 40 percent chance of thunderstorms.? The
BLM had the most land to worry about; 67 percent of the land area of Ne-
vada was under its control.

Bob Carroll, the 1M fire control officer in the Elko District Office, was
worried. He had recently been successful in getting his fire crew in-
creased from seventeen to twenty-seven men. He had started the sum-
mer with no standby fire crew. On June 27, three days after Carroll finally
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got his standby crew, they had their first fire. His fire crew was a collec-
tion of boys just out of high school, college students, and a few Indians
from Duck Valley and the South Fork of the Humboldt. What they lacked
in experience they made up in enthusiasm. They soon got experience,
too. By late July they had fought seventy-eight fires, equal to the total
number of wildfires for 1963, and double the number for some previous
years.

Range managers had realized for thirty years that much of the lower-
elevation sagebrush/grasslands were severely overgrazed. There were
millions of sagebrush-dominated acres with virtually no herbaceous
understory. The previous summer a BLM official from the Nevada head -
quarters in Reno had told a uspa range scientist that these vast acreages
of degraded sagebrush range were an asset rather than a liability, an en-
vironment frozen in time. They were fireproof because they lacked her-
baceous vegetation to carry fire. The LM developed plans and obtained
funds to selectively transform these degraded communities into grass-
lands by plowing them and seeding exotic (i.e., deliberately introduced)
perennial crested wheatgrasses.*

The spring of 1964 had been prolonged and wet. The alien (i.e., acci-
dentally introduced) weed cheatgrass responded to the late spring mois-
ture by producing a tremendous crop of herbage. On the northwest side
of Emigrant Pass in July 1964, range scientists clipped four thousand
pounds of cheatgrass per acre from experimental plots. On normal years
cheatgrass often produces only a few hundred pounds of herbage per
acre, and on dry years virtually nothing. Cheatgrass is an annual that
dries in early summer and provides a finely textured flash fuel that car-
ries wildfire through sagebrush stands. The nine large fires that occurred
during July showed the extent to which this accumulation of cheatgrass
constituted a fire hazard. One of those fires burned forty-five thousand
acres.

From August 1 to August 15 there were lightning storms somewhere
in Nevada nearly every day. On July 29 there were flash floods at Yering-
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ton, Nevada, that tumbled cars around on the highway like rubber toys.
On August 11 Tonopah, Nevada, had a similar storm. Elko expected at
least one intense lightning storm each year. The fire-suppression
officials could only hope that the lightning storm and peak fire conditions
did not coincide.

Bob Carroll waited and worried. His boss, Clair Whitlock, the Elko 3Lm
district manager, had left on vacation the night before, and Bob had the
lonely feeling that he was sitting on a powder keg with a lit fuse. He
checked the light plane he planned to fly for spotting lightning strikes
and talked to the two Torpedo Bomber-Medium (r8m) pilots the BLm had
on contract at the Elko airport. These pilots flew aging World War I navy
bombers modified for dumping a slurry of bentonite (a form of clay) on
fires. Pilots had to love flying and danger to be involved in this business.
Some years there were no fires and they spent alot of time waiting around
hot airports, tinkering with worn-out airplanes. If the pilot was lucky,
some fire agency paid him a standby fee.

The standby fire crew in Elko viewed the 4.0 percent prospect of light-
ning with mixed emotions. The pumpers were serviced and the bulldoz-
erswereloaded onthe lowboy trailers and ready to go. The summer fire-
crew members welcomed fires because they brought relief from boredom
and petty jobs around the BLm yards. Most of all, fires meant overtime and
extradollars. Onthe other hand, it was Saturday night, and the pleasures
of Elko were awaiting their youthful enthusiasm. Working hard and play-
ing hard were equal parts of being on fire crews.

There had been so many fires during July that the professional range
managers in the LM had been forced to drop their regular jobs admin-
istering grazing on the national resource lands to concentrate on fire
suppression. Fire was a physical thing that could be attacked and defeated
through hard work and planning. Good land management was a nebu-
lous thing with shifting goals, endless red tape, and insufficient funds
that provoked anything from apathy to outright hostility from ranchers.

Neither Bob Carroll nor the pilots and standby crews knew it, but their
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fate was sealed by 10 a.M. that Saturday morning. An upper-level low-
pressure system moved across central California in the early morning, and
at 10 A.M. it was located south of Lake Tahoe over the Sierra Nevada.

At 1 p.M. there were towering cumulus and cumulonimbus clouds
across the northern Great Basin. Winnemucca, Nevada, reported light-
ning and a sprinkling of rain in the early afternoon. Teleprinters clat-
tered to life in Weather Bureau offices, and fire radios crackled with the
ominous news that the cloud base was six thousand to nine thousand feet
high, indicating a lack of moisture in the clouds. From Winnemucca to
Wendover, Nevada, dry lightning cracked in sheets and massive single
bolts on the tinderbox rangelands. The dry lightning flashed without
accompanyingrain.

By late Saturday afternoon, about thirty-five fires had been reported.
One experienced 3LM fireman started for the Willow Creek fire in a
pickup, and on the way put out an estimated three hundred acres of spot
fires that no one had reported. The TeMs flew into the thunderstorms at
incredible risk and helped knock down sixteen of the fires. The remain-
ing fires burned together to form the Boulder, Maggie Creek, Willow
Creek, Palisade, and New Corral fire complex with the Upper Cloveras a
single fire. Someone coined the word "firestorm.” It fit the situation and
it stuck.

Bob Carroll luckily reached the district manager, Clair Whitlock, at his
first vacation stop. He told Clair he had to return to Elko; they had a
firestorm. As the district manager put the phone down to face his family
with the news that the vacation was aborted, he wondered what in the hell
afirestorm was.

Considering the enormous acreage burning, the suppression crew did
quite well on Sunday with the limited manpower and equipment availa-
ble. Ranchers organized their own crews to fight spot fires and generally
cooperated with the government agencies in controlling the range fires.
They were concerned about cattle in the fire areas and worried that the
areas of dry forage they planned to graze that fall were being burned. The
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citizens of Elko were less concerned. It was the peak of the tourist sea-
son, hay was being cut on the ranches, and construction projects were
in full swing. Anyone who wanted to work had a job, and no one was in-
terested in helping the government fight fires. “Let it burn, it will im-
prove the range,” was the oft-repeated comment in street-corner con-
versations.

Rancher Joe Peretti, of the 7 Lazy Y Ranch near Elko, was frantic about
his cattle. Normally cattle were quite capable of getting out of the way of
wildfires, but these animals had never experienced a firestorm on sage-
brushrangelands. Lurid tales appeared in the Reno and Salt Lake papers
suggesting that hundreds or even thousands of cattle had beenkilled and
that the loss of fall forage would force early sales and cost millions in
losses.

It was a long, sleepless Saturday night for the BLm personnel. Their
problem on Sunday was to find bodies to press into fire crews. The state
LM office in Reno responded quickly with help from other districts. The
Humboldt District took over the Kelly Creek fire that was near their
boundary. The state director of the BLwm, . Russell Penny, did not fit the
stereotype of a successful bureaucrat. He was dynamic and could act de-
cisively and organize effectively, but the only men immediately available
from outside the bureau were winos off Lake Street, which at that time
was the skid row of Reno. They volunteered quickly enough, but their
physical condition made them a safety hazard when they reached the fire
lines.

By Sunday night, August 16, outside fire crews and overhead person-
nel were arriving in Elko and being dispatched. The overhead personnel
were supervisors present to take over the organization and direction of
fire-suppression efforts. This was supposed to give Bob Carroll a chance
for a few minutes’ rest, but he could not rest easily knowing there were
field crews who had worked twenty-four hours straight without rest or
food.

The Nevada Youth Training Center, a school for incorrigible boys
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committed by the courts, had dispatched its fifty-man crew under nor
foresters. During the 1930s and the days of the Civilian Conservation
Corps (cce), it was discovered that tough kids could be molded into fire
crews if they were given qualityleadership, training, and esprit de corps.
The practice may have had no lasting reform influence on the boys, but
at the time, dispatchers referred to fifty men from the Youth Training
Center.

The LM fire boss at the Elko headquarters had accumulated a reserve
crew by midday on Monday. The crew had been fed and loaded on buses,
and was going out the gate of the B1.M yards when word was received of a
large new fire near Elko. This was the Sherman fire, and the buses were
diverted to attack the blaze. About one-half hourlater the Grindstone fire
was reported. Clair Whitlock would later comment that the Sherman and
Grindstone fires broke the back of the fire-suppression program. Not
only did these two new sleeper fires exhaust all his reserves, but the con-
ditions that caused them to explode spelled disaster. The temperature
was rising, the humidity was dropping, and the afternoon winds were
increasing.

The fire-fighting air force had been greatly augmented by Monday.
The fire dispatcher allotted seven tankers to hit the Sherman fire when
it was first reported. The fire was only seven miles from the airport, but
despite the advantage of a short ferrying distance, the planes could not
suppress it. The rate of its spread was beyond the experience of any of the
firefighters; an estimated ten thousand acres burned in two hours.

Asthe sun went down Monday night, there was a glow west of Elko. The
particularly aromatic smell of sagebrush smoke was evident even in the
air-conditioned casinos. The attitude of the townspeople underwent a
sudden change. The BLm was besieged with volunteers. An army of
firefighters poured into Elko from throughout the West. Nevada State
Forester George Zappettini called on Governor Grant Sawyer for help.
The Nevada National Guard was called out to assist in fire suppression,
crew feeding, and transportation. The Nevada Air National Guard took
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aerial photographs of the burned area. Senators Howard Cannon and
Alan Bible called on Secretary of the Interior Stewart Udall, who prom-
ised to render all possible aid. Air Force bases Stead and Hill responded
with medical teams, transportation, and more bulldozers.

Communications problems haunted the firefighters. The Boulder fire
boss had fifteen aerial tankers dropping slurry in crossing patterns, with
only one communications channel to direct all of them. There was not
enough radio equipment, and much of what was available failed to func-
tion. Grews left Elko with drivers who had only a vague idea about where
they were supposed to deliver the firefighters. A cook on the Boulder fire
asked the fire boss to radio for six hundred rations for dinner; later he
raised it to one thousand, then two thousand.

Wildfires in sagebrush vegetation normally explode during the late
afternoon and quiet down after sunset when the winds die down. On
Monday night, August 17, 1964, temperatures stayed relatively warm. The
humidity was low, and the dawn came with swirling winds. The Boulder
fire camp had to be moved several times during the night as the winds
continually changed direction and rolled flames over the camps.

Tuesday was the day of the air force. More than forty aircraft were in-
volved, includinglead planes, tankers, and reconnaissance planes. There
were twenty-one air tankers flying at one time. In addition, there was a
large fleet of charter and U.S. Air Force planes. The runway was too short
for the Air Force’s largest planes, but c-119 cargo planes were unloaded
asthey rolled by without stopping. The Federal Aviation Administration
(raa) set up a special visual flight rules control tower on top of the
airport’s terminal to handle the traffic. On Tuesday, August 18, Elko’s
airporthandled more flights than Los Angeles International. Something
relatively new in fire fighting was the use of fifteen helicopters to trans-
port crews to remote locations with speed and ease. Fire crews still re-
member their relief when a helicopter brought fifteen gallons of badly
needed drinking water. The fire air force became supertechnical when a
usFs research plane carrying infrared sensing equipment capable of
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termining the extent of the fire through smoke was added to the fleet.
Another research plane from the Desert Research Institute, University
of Nevada, seeded thunderheads with silver iodide crystals.

The TBM pilots were making a dollar per minute—and earning every
cent. They came in low through smoke and fire turbulence at ninety
knots, below the cruising speed of their aging aircraft. A converted -17
showed up at Elko with a thousand-gallon tank in its bomb bay. On its
first run the entire load hit a concentrated area and dug a trench across
the fire line. Depending on the size of the load, each slurry drop cost
three hundred to five hundred dollars. On Tuesday, seventy-nine thou-
sand gallons of retardant were dropped on the fires. One BLM fire
observer’s plane had a defective starter; he risked life and limb to turn
the prop over by hand.

On Sunday, August 16, phones were ringing at 8 a.m. in 3LM, National
Park Service, and Bureau of Indian Affairs offices throughout the South-
west. The word went out—Elko, Nevada, had a huge fire and Indian fire
crews from across the Southwest were needed. Fire bosses needed tough
individuals who were accustomed to the outdoors and knew how to use
axes and shovels to build fire lines. Southwestern land managers were
familiar with the chronic unemployment on southwestern Indian res-
ervations, and Indians had the qualities required of firefighters. But the
local firefighters would have to accept them. Elko more or less fit the ste-
reotype of western towns in its collective attitude toward Native Ameri-
cans. Individually, the townspeople had many Indian friends, and there
were many successful—by Anglo standards—Indian laborers, ranch
hands, and professionals in the Elko area. On many of the larger ranches,
local Indians were a significant part of the labor force and the haying
crews. Although there were no signs in the plush Elko restaurants and
casinos that said "Indians not welcome,” however, the Indians who pa-
tronized the bars next to the railroad tracks knew they were not welcome
uptown.

The Southwest Indian crews had already proven themselves as
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defirefighters on hundreds of fires. On the deadly Haystack burn in
northern California they had held Indian Creek Ridge with hand tools
when heavy equipment operators turned and ran.’ But local papers of-
ten devoted more space to how the Indians danced for rain than to how
skillfully they constructed and held fire lines.

Harold “Pete” Davis of Socorro, New Mexico, was aliaison officer with
a twenty-five-man Taos Indian crew. The crew chief, Albert Martinez,
rousted his men out of the Taos pueblo early Sunday morning on August
16. Edward Archuleta said good-bye to his wife, Cesarita, and five chil-
dren, and left with the crew to fight fires in Elko County for $2.09 per
hour. Air Force c-119s airlifted the Taos crew to Elko. Buses took them
from the airport to a downtown tourist restaurant where they were fed a
steak dinner. The waitress and townspeople in the restaurant were very
glad to see them. After the meal, they were taken to the Elko High School
football field, which was being used as a staging area, and then trans-
ported to the Palisade fire with a crew of Zia Indians.

The Navaho Number 1 crew from Rock Point Trading Post at Chinle,
Arizona, had amore exciting experience getting to the fires. The crew was
composed of eighteen-year-olds on their first fire and men in their late
fifties who had toured the West fighting fires. When they arrived at the
fire, no one knew where the fire lines were. They also lacked sufficient
hand tools. After many delays, paper sleeping bags were distributed.
There were not enough bags for the entire group, but they bedded down
in the dust as best they could to await the dawn. Twice during the night,
the camp was awakened by cries that the fire was coming closer and they
had to move in a mad scramble. For sheer terror, a fast-moving wildfire
approaching at thirty miles per hour in the middle of the night in strange
country is hard to top.

The Indian crews were not the only ones on the move at the Boulder
fire on that terror-filled Sunday night. The air force had sent tractors
equipped with bulldozers to the fire with airmen, third class, operators
fresh out of heavy equipment school. They had operated tractors through
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obstacle courses on training grounds, but not in rugged terrain in the
dark with the danger of entrapment by fast-moving fires. The fire boss
put experienced Indian firefighters on the tractors beside the airmen to
offer advice and steady taut nerves. Some of the Southwest Indians had
limited English vocabularies, but they calmed the nerves of the young air
force men with alook, a nod, a hand on the shoulder.

Experienced wildfire fighters knew the characteristics of sagebrush
fires and tried to use this knowledge to their advantage. Fires burn up-
hill much better than downhill. Experienced firefighters never get
upslope of advancing fires, especially if there are rocks or cliffs ahead that
block their escape. Near Orvada, Nevada, there is a monument to the
memory of a crew of ccc men who failed to obey that rule. However, on
the Boulder fire the flames refused to obey the rules. Flames roared
upslope and crested the ridges. Then, instead of dying down as the stan-
dard script prescribes, the flames rolled down the back slope without
even pausing. Firefighters were astounded to see flames advance against
the wind through some trick of convection.

The convection column above the Boulder fire was so towering and so
intensely hot that it literally broke up thunderheads. The blazing walls
of flames distilled gases from the sagebrush fuel ahead of the fire itself.
Occasionally, these gases would explosively ignite, causing the flames to
leapfrog ahead in spectacular fashion. The Brewer’s sparrow is a bird
species characteristic of degraded sagebrush rangelands. On the Boul-
der fire, firefighters reported seeing Brewer’s sparrows being kicked up
from the sagebrush cover by advancing flames. The birds tried to fly away
from the oncoming fire, but the suction created by the updraft impeded
their progress until the zone of distilling gases caught up with them.
When the distillation zone ignited, the birds vanished in a puff of incan-
descent gases.®

Ross Ferris, the fire boss on the Maggie Creek fire, cussed the whirl-
winds on Monday afternoon. I. C. Russell once described the whirlwinds
that start out on salt-flat playas and dance along as sensuous columns that
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seem to support the entire summer Nevada sky.” The whirlwinds that
danced across the Maggie Creek fire were dirty with ashes and dust. They
picked up cow chips and pieces of sagebrush bark, some still smolder-
ing. When these embers hit unburned fuel, the fire was again off and
running.

The botanist P. B. Kennedy visited the area of the Maggie Creek fire
in 1901. The plant communities of the Maggie Creek watershed he de-
scribed were largely degraded at that time, but the alien cheatgrass had
not yet invaded the area. Now, sixty-three years later, cheatgrass pro-
vided the fuel that flashed the fire from shrub to shrub.

Marion Escobar had come from the Las Vegas office of the 3Lm to be
fire boss on the Palisade fire. He was pleased with the Zia and Taos In-
dian crews, who built fire trails so fast that fire bosses had a hard time
staying out of their way. Despite their maximum efforts, though, the new
fire raced over the hills at thirty-five miles per hour and eventually con-
sumed thirty thousand acres. That night, Pete Davis’s crew of Taos Indi-
ans were sitting in the dust eating dinner when a young hot shot crew
from the Boise Fire Control Center marched through shouting cadence
and stirring up the dust. The Indians turned to Davis to ask a collective,
“Why?"?

Backin town, residents of Elko were worried about the effect the fires
would have on the upcoming hunting seasons. Each fall thousands of
hunters, many of them from out of state, descended on Elko County to
harvest upland game birds and mule deer. It was big business for Elko.

OnTuesday the army of firefighters grew to more than three thousand
men, 260 vehicles, sixty tractors, fifteen helicopters, and forty fixed-
wing aircraft. Fifteen federal, state, and county agencies were cooperat-
ing. The fires appeared to be contained, but Nature was not yet finished.
Tuesday afternoon brought one of the strangest phenomena of the en-
tire fire complex. Many people saw it, but no clear explanation for it has
ever emerged. At 4 p.m. on Tuesday afternoon the winds across the Boul -
der fire suddenly intensified, creating a rolling cloud of dust, ash, and
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smoke flicked with flames that headed right for the Maggie Creek fire
with the apparent intent of joining the two fires into one. To the Maggie
Creek firefighters, it looked like the end of the world was rolling down
on them at sixty miles per hour. Witnesses say that a "funnel cloud” hit
the Boulder fire, after which confusion reigned. Crews were busy avoid -
ing the flames while trying to see with eyes stinging from smoke, dust,
and ashes. Smoke hid the fire from the planes circling overhead.

Fire headquarters in Elko received frantic phone calls from ranchers
at Tuscarora, Nevada, that a new fire had broken out north of the Boul-
der fire. Crews were dispatched to reinforce a scratch force of ranchers.
When the winds hit at 4, .M., the Boulder fire made a spectacular run of
five miles in ten minutes! It was mere chance that there was no one in its
way. No one could have run or driven over the rough roads fast enough
to escape.

The fires were finally contained by Wednesday, and the crews started
picking up the trash and cleaningup the mess of three thousand men who
had camped in the sagebrush. There were strong words expressed by
northeastern Nevada ranchers and townspeople that something was
wrong with the sagebrush environment. Why were firestorms rushing
across the landscape? It had to be the government’s fault. The old-tim-
ers said that it was never like this in their youth. There were many post-
mortem discussions among professionals about the logistics problems.
As one Elko fire boss laconically put it, “If the darn fire had lasted five
weeks instead of five days, we would have gotten command and commu-
nication problems solved.”

All the forces involved mounted a dedicated response to the 1964
firestorms in Elko County. This amounted to emergency treatment of the
symptoms without a postmortem search for the cause. Cattle had grazed
in Elko County in large numbers for about ninety years before the 1964,
firestorm.'” During that period much of the pristine environment of the
sagebrush/grasslands of western North America was irrevocably altered.
What we know as ranching, or the cowboy culture, evolved during that
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time. Thick, juicy steaks, one of the products of ranching, came to sym-
bolize luxury in American diets.

Was this agricultural development built on consumptive exploitation
of the natural resources of the sagebrush/grasslands? Will the twenty-
first century see the reduction of Nevada’s sagebrush/grasslands to an-
nual grass and weed ranges? Biologically, conversion to annuals ranks
somewhere between feasible and probable. It can happen and probably
will unless, as a culture, we collectively change our ways. Wildfires such
asthe 300,000-acre Elko fire complex in 1964, are the triggering mecha-
nisms that push sagebrush/grasslands ecosystems into dynamic succes-
sional changes. The flames of the wildfires destroy the shrubs that have
frozen the degraded plant communities into sagebrush dominance and
allow the herbaceous vegetation to respond. Wildfires such as the 1964,
firestorms are not the cause of environmental degradation; they are the
product. And the degradation of sagebrush rangelands is not the prod-
uct of the activities of one resource consumer or of the land -management
agencies; it is a product of our culture.

Ranching as we now know it was not transplanted to the sagebrush/
grasslands; it evolved in place. Environmental impact statements are
now written to predict the impact of grazing on national resource lands.
Without a historical perspective as to how the sagebrush/grasslands ar-
rived at their current ecological, social, and economic conditions, how-
ever, it is impossible to accurately prepare or interpret environmental
impact statements.

After the ashes of the 1964 Elko fires had cooled, land management
professionals initiated a crash program to try to rehabilitate the burned
areas. But the townspeople, ranchers, and many professional land man-
agers eventually lost interest in finding out what conditions in the sage-
brush environment had brought fires to the edge of Elko. The problems
have not gone away. The accidental combination of forage fuel and dry
lightning will return. Through the application of appropriate technol-
ogy, the environment can be restored to an approximation of the pris-
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tine environment with stable communities of forbs, shrubs, and grasses.
If the burned sagebrush ranges are not restored, the alien weeds will
inherit the sagebrush/grasslands, paving the way for repeated burnings
and a continuing downward spiral of degradation.!






Part I The Open Land




There was not a single gate to open or fence to obstruct the movement of

man and his herds between Salt Lake City at the foot of the Wasatch

Range and Genoa at the eastern base of the Sierra Nevada. In the valleys

of the central Great Basin, a person could ride for one hundred miles and

never find a tree with sufficient shade to protect a rider and horse from the

glare of the noonday sun. The barren salt flats reflected the dazzle of light

and created mirages on which the bases of the mountains seemed to float.

The mountains were islands in an arid desert sea, straining to reach up to

the clouds that yielded water, the gift of life in this environment. The land

awaited man.



CHAPTER 1

Gray Ocean of Sagebrush

The relentless silver gray reflection of the cold desert’s sagebrush land -
scape could not help but impress those first few travelers who ventured
West. Oregon-bound travelers got their first taste of sagebrush near Fort
Laramie, Wyoming, and the gray ocean of sagebrush increased as they
proceeded westward. John C. Frémont had difficulty getting a wagon
through the dense stands of sagebrush on the Snake River Plains. The
perennial grasses that did exist within the sagebrush were mature, dry,
and harsh when the Oregon settlers reached the sagebrush plains in
early autumn.'

The endless uniformity of a sagebrush-dominated landscape tends to
blur differences and hide the details of this land’s plant communities.
Sagebrush/grasslands are plant communities in which species of sage-
brush form an overstory and various perennial grasses form the under-
story. In western North America, from southern Canada to northern
Mexico, a group of closely related sagebrush species comprise an en-
demic (i.e., occurring here only) section of the worldwide genus Arte-
misia.” They occur in varying amounts over 422,000 square miles in
eleven western states. Sagebrush/grasslands occur in all the western
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states, but the discussion here focuses on the range plant communities
of the Intermountain area.

The Intermountain area is the vast region from the Rocky Mountains
on the east to the Sierra Nevada and Cascade ranges on the west. It is
bounded on the south by the true warm deserts and on the north by co-
niferous forests. The Intermountain area is a cold desert—a semiarid to
arid region where the winters are bitterly cold and often snowy.

How did the first settlers to enter this area view it? Anthropologists
use the term “contact period” to indicate the period of first contact be-
tween indigenous cultures and European or American trappers, explor-
ers, and settlers. Sources of information for the contact period in west-
ern North America are largely trappers’ journals often written or edited
after the actual contact in the field. Their major subject is the fur trade,
with comments on the general environment usually secondary. Com-
ments on plant communities are frequently no more than asides and
often must be interpreted from other statements. Since trappers tended
to travel and camp in river or stream valleys where beavers were likely
to be found, most of the written comments concern these areas. The
mountain ranges of the Great Basin tend to run north and south and are
oriented in echelon, and travelers could avoid crossing them by going
around them. Nineteenth-century travelers tended to group all shrubs
in the Intermountain area as sage or wormwood even though the trails
passed through greasewood- or saltbush-dominated landscapes. Essen-
tially, one can use the records left by trappers and early explorers of the
Intermountain region to confirm preconceived ideas of the pristine vege-
tation of the sagebrush/grasslands.

The extensive records kept by the early Mormon colonists provide the
bestaccount of the pristine sagebrush/grasslands environment. George
Stewart, who was then with the Intermountain Forest and Range Experi-
ment Station, summarized the available records in 194,0. Stewart was
uniquely trained and experienced for the role. After first becoming a
successful agronomist and college teacher, he joined the Forest Service
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as arange ecologist. Stewart’s position in the Mormon Church gave him
access to the records of the early church colonies. It is interesting that
Stewart takes quotations from the journals written during the contact
period to emphasize the abundance of grass under pristine conditions,
while T. R. Vale, who examined many of the same sources, concludes the
opposite and stresses shrub dominance.? Generally, the records indicate
that the abundance of shrubs increased as the Mormon settlers moved
westward and southward in the Intermountain region until they passed
into true desert vegetation.

Early travelers along the Oregon Trail had the opportunity to view a
good cross section of the sagebrush ecosystem from Fort Laramie to the
Columbia River. Their opinion of the sagebrush country was partially
dependent on the time of the year they crossed the Snake River Plains.*
The journals of those who crossed the area in late summer or early fall
stress the sagebrush, lack of forage, and dust. Because of the time inter-
val required for an overland journey from Missourito Oregon, most trav-
elers crossed the sagebrush/grasslands during the late summer, after
they had traveled through the Great Plains, one of the world’s foremost
grasslands. Thus, the travelers crossed the plains during the peak of the
growing season, and the sagebrush/grasslands obviously suffered by
comparison.’

Anglo-American exploration and fur trading began in the Snake River
area in 1809 and continued until 1846.° Most of the activities of the fur
trappers were confined to the upper Snake River and adjacent areas.
However, the hunt for beavers was much like the later prospecting for
gold; the trappers followed virtually every stream in search of wealth.
Peter Skene Ogden, who commanded the Snake River Brigade for the
Hudson’s Bay Company, left detailed and believable records of his ex-
tensive travels in the Intermountain region.” The Snake River Brigade
traveled with two hundred horses used for riding and for carrying sup-
plies, traps, and furs.® These animals depended on forage obtained along
the line of march and in the vicinity of winter camps. The trappers who
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composed the brigade were avid hunters. When the brigade traveled in
the eastern Snake River country where there were American bison, the
hunters would exasperate Ogden with their wanton killing of game ani-
mals and failure to pay attention to the business of trapping. However,
when the brigade was traveling in the Great Basin and south-central
Idaho, forage for the horses was easy to find, potable water was scarce,
and big game for food was difficult for Ogden's professional hunters to
locate.

The initial settlements in much of western North America were es-
tablished either at convenient points along transportation routes or at
sites where important minerals were discovered. The Mormon settle-
ments of the Intermountain area were an exception to this rule. The
Mormons had to pick specific environments suitable for agriculture if
they were to survive. Within thirteen years after Salt Lake Gity was
founded in 1847, a series of outlying Mormon colonies had been estab-
lished from Lembhi in Idaho to Genoa, Nevada, to San Bernardino, Cali-
fornia. The sites for these settlements were carefully selected to include
areas suitable for irrigation to support intensive agricultural and graz-
inglands capable of producing the meat, milk, and draft animals neces-
sary for the colonists’ survival. The extensive records kept by these early
colonies provide the best descriptions of the environment available for
the development of productive sagebrush/grasslands.

In the late eighteenth century, the American bison occasionally ex-
tended its range across the northern portion of the sagebrush/grasslands
into northeastern California, the Malheur and Harney Basins of eastern
Oregon, and even to the Columbia Basin. This is roughly the bluebunch
wheatgrass portion of the sagebrush/grasslands. The American bison
had withdrawn from northern Nevadalongbefore historic times. There-
fore, the Thurber’s needlegrass portion of the sagebrush/grasslands had
no concentrations of large herbivores under pristine conditions. In the
early nineteenth century the number of American bison on the upper
Snake River and Green River drainages increased as a result of hunting



Gray Ocean of Sagebrush 23

pressure east of the Rocky Mountains; after 1830, the populations west
of the mountains were exterminated. The spread of trade that provided
rifles to the Indians hunting for robes, promiscuous hunting by trappers,
and several severe winters contributed to the bison’s demise.’

The buffalo, or American bison, is the onlylarge herbivore to exist in
large numbers on the sagebrush/grasslands during recent geologic
times.'® Atthe close of the Pleistocene, the upper Snake River Plains were
grazed by native species of mastodon, camels, horses, and ancestors of
the American bison. All of these animals but the bison became extinct,
and rabbits, rodents, and harvester ants became the major consumers in
the sagebrush/grasslands. Certainly the pronghorn remained, but
pronghorns were scarce in the Intermountain area and very scarce in the
Great Basin. The Goshute Indians of Deep Creek in eastern Nevada prac-
ticed the communal activity of driving pronghorns with systems of traps,
blinds, and barriers. Under pristine conditions the pronghorn popula-
tions inthe various eastern Nevada valleys were sufficient to support only
one of these drives each decade. It is no wonder the fur trappers had a
hard time finding camp meat in this region."!

In contrast to the members of the deer family, which are fairly recent
emigrants from Asia by way of the Bering Strait land bridge, the prong-
horn is a true native of the sagebrush/grasslands of North America. The
females bear their young in May, and the kids are soon following their
mothers through the sagebrush. Bands of three to twenty animals are
common in summer, and in winter the pronghorns collect in even larger
bands. They are migratory in the sense that those in the higher elevations
of the summer range move down to lower territory where there is less
snow in winter, but essentially pronghorns always live in the sagebrush/
grasslands.

Many of the rodent species that populate the sagebrush/grasslands are
adapted to utilize metabolic water to satisfy their moisture requirements.
They seldom, if ever, actually drink water, and instead obtain their mois-
ture requirements from the food they eat. This gives them a tremendous
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competitive advantage over the large herbivores, which are limited to
grazing within the range of infrequent waterholes. A second adaptation
of many of the rodent species is the use of underground burrows, which
moderate the environmental extremes of the Great Basin.

The black-tailed jackrabbit (Lepus californicus) is probably the most
common consumer of plant material in many parts of the sagebrush/
grasslands. A traveler across Nevada sees more jackrabbits of this spe-
cies than all the other small animals combined. The black-tailed jack-
rabbit is abundant in virtually all of the lower-elevation sagebrush ar-
eas. Ablack-tailed jack was spotted a mile out on the barren Fourteen-Mile
Salt Flat east of Fallon, Nevada, and one was killed at 11,700 feet on
Mount Jefferson in Oregon, illustrating the range of the species in the
Intermountain area.'?

Numbers of this species fluctuate so markedly that almost every Ne-
vada resident has noted the phenomenon. The cause of the sudden
crashes in rabbit populations may be tularemia, a bacterial disease
caused by Bacillus tularense, which also attacks man. In jackrabbits, the
mortality rate may reach 9o percent of populations. When the black-
tailed jackrabbit populations are near their peak in a given area, they can
be extremely destructive to crops, especially to irrigated fields in a gen-
erally sagebrush environment. Under pristine conditions, the white-
tailed jackrabbit (Lepus townsendii) was probably much more abundant
than the black-tailed jackrabbit.

Reconstruction of the pristine environment is not limited to historical
records. Range ecologists are continually looking for relic areas where
plant communities exist in equilibrium with the natural environment.
Such areas remain because of natural “fencing” such as amesa with sheer
walls orlava flows that stock cannot cross; steep slope angles; or distance
from stock water. In the sagebrush/grasslands water points are scarce
and unevenly distributed across topography that is often rugged. This
creates uneven utilization by grazing animals leaving areas long distances
from water or on steep slopes ungrazed.
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To look at the present sagebrush environment with an eye to differ-
ences in the past, one must understand the complex vegetation structure
behind this graylandscape. Itis necessary first to learn the identity of the
major plant species, and then to recognize how the plant species fit to-
gether to form communities.

Within the Intermountain area there are two major subdivisions: the
Snake River drainages and the Great Basin. The Snake River is part of the
Columbia system, which also contains the Columbia Basin, aregion that
historically supported a northern extension of the sagebrush/grasslands.
In southern Idaho, the Snake River flows into a deep canyon walled by
nearly vertical basalt cliffs. On top of these cliffs are extensive undulat-
ing plains that were formerly clothed with sagebrush—the Snake River
Plains.

Across a mountainous divide south of the Snake River Plains lies the
other subdivision of the Intermountain area, the Great Basin. The Great
Basin is a physiographic area with somewhat indefinite boundaries (see
Figure 1). Roughly, itlies between the Sierra Nevada on the west and the
Wasatch Mountains on the east, but its tributary valleys extend to Wyo-
ming. To the southeast, it grades into high plateaus near the Colorado
River. Southward, the province extends through the Mojave Desert of
California in Baja California. Thus, the Great Basin includes most of
Nevada and Utah with fringes in California, Oregon, Idaho, and Wyo-
ming. The name “Great Basin” was first applied by Frémont in 1844 when
he scientifically established that no water drained into the ocean from
this huge area.

The plant communities of the sagebrush/grasslands are a measure of
the potential of the environment (see Figure 2). The history of the exploi-
tation of the sagebrush/grasslands is also reflected in the present plant
communities. The walls of flames exploding through the big sagebrush/
grasslands of Elko County in 1964 were avivid expression of this history.

Pristine plant communities in equilibrium with their environment
are adjudged to be in excellent range condition. As the plants that com-
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pose the pristine community change in abundance—with, for example,
the unpreferred shrubs increasing and the desirable perennial grasses
decreasing—range condition drops to good, fair, or poor. The direction
range condition is proceeding—either downward toward a degenerated
condition or upward toward equilibrium—is called range trend. Range
condition and trend are the basic concepts used to evaluate the impact
of grazing animals on the environment. Obviously, knowledge of the
pristine environment before domestic livestock was introduced is vital
to establish condition and trend standards.'

There are many kinds of sagebrush growing in the sagebrush/grass-
lands, but the species that generally characterizes the environment is big
sagebrush, Artemisia tridentata. This scientific name was first given in
1841 by Thomas Nuttall to plants collected from the plains of the Colum-
bia River.'* Big sagebrush is normally an erect shrub three to six feet tall,
although dwarf forms occur occasionally. The trunk of the shrub is defi-
nitely woody with a stringy, fibrous bark. The silver gray hairs on the
leaves and new twigs give the entire plant alight gray-green appearance.
The light color of the leaves reflects much of the sun’s incoming radia-
tion and protects the plants from desiccation in the arid environment.
The leaves persist through the winter, and when the current year’s
growth begins in early spring, it is difficult to distinguish it from previ-
ous seasons’ growth. Flower heads appear in midsummer, with flowering
in late August and September. The yellowish flowers are borne in clus-
ters on flower stalks. The brownish black seeds begin to fall in October,
and some persist until spring.'®

Three characteristics of big sagebrush are especially significant to its
grazing ecology: (1) this landscape-dominant shrub does not resprout
when the aerial portion of the plant is burned in wildfires; (2) the spe-
ciesis composed of many ecologically distinct subspecies that in appear-
ance or morphology are difficult to distinguish; and (3) the essential oil
content of the herbage of big sagebrush inhibits the growth of the rumen
microflora in cattle and, to various degrees, other ruminants.
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The fact that big sagebrush does not sprout after being burned in
wildfires has fundamental significance in the ecology of the species. The
role fire played in the pristine environment of the sagebrush/grasslands
is difficult to assess. In forests, the frequency of past fires can be deter-
mined by examining fire scars left on the trunks of trees. These scars, or
“cat faces,” indicate the frequency of past fires that damaged the cam-
bium layers in the annual rings of the trees.'® In the sagebrush/grass-
lands, however, there are no trees to record the frequency of fires. Un-
der pristine conditions, wildfires eliminated the landscape’s dominant
shrubs and essentially released the native perennial grasses from com-
petition. The native perennial grasses mature more slowly than the ex-
otic invader cheatgrass. Thus, the fire season for pristine sagebrush/
grasslands must have occurred inlate August and early September rather
than the mid- to late-summer fire season seen with cheatgrass.

Afterthe big sagebrush has been consumed in awildfire, the commu-
nity that reoccupies the site is not devoid of shrubs. A number of shrubs
that are subdominants to big sagebrush resprout from their roots or
crowns after being burned. One of the important subdominant shrubs
in big sagebrush communities is low rabbitbrush, a highly variable spe-
cies with many distinct subspecies that sprouts from dormant crown
buds. Almost all of the subspecies and forms of low rabbitbrush are
spurned by large herbivores. Horsebrush, which sprouts from roots, is
toxic to browsing animals. White-skinned animals become photosen-
sitive after consuming its herbage. There are several shrub species that
occur occasionally in big sagebrush communities and sprout after being
burned. Species of plum such as desert peach, green ephedra, and ribes
have extensive underground stems or woody crowns called lignotubers
that protect buds and store food for regeneration after burning. Green
ephedra is an interesting species because it is a gymnosperm, more
closely related to the pine trees than to the sagebrush species. Its green,
broomlike twigs, which it bears rather thanleaves, make it one of the few
vividly green species in this gray environment.'”
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Big sagebrush’s susceptibility to wildfires leaves the character of the
landscape opento sudden change by a single catastrophic event. It takes
from ten to fifteen years for big sagebrush to reinvade areas where it was
destroyed by fire. If the fire hopped and skipped through the stand, leav-
ing many shrubs untouched, the rate of return is much faster. During the
ten- to fifteen-year period after sagebrush burns, the sites are domi-
nated by the root-sprouting shrubs mentioned above.

How frequent were wildfires in the pristine sagebrush/grasslands?
Henry Wright determined that the interval between fires had to be greater
than ten to fifteen years. If this were not true, rabbitbrush/horsebrush/
grasslands would have been the pristine condition rather than sage-
brush/grasslands.'®

Big sagebrush characterizes the sagebrush/grasslands, but there are
important subdivisions within the species. To recognize them it is nec-
essary to compare the plants’ morphology; chemical differences as
identified by thin layer chromatography; cytological evidence from the
number, shape, and characteristics of the chromosomes; ecological
characteristics of the communities where the shrubs are found; and dis-
tribution patterns. Four subspecies are currently recognized: (1) basin
bigsagebrush, (2) Wyomingbig sagebrush, (3) mountain big sagebrush,
and (4. subalpine big sagebrush. Generally, mountain big sagebrush
occurs at higher elevations, Wyoming big sagebrush occurs on drier al-
luvial fans, and basin big sagebrush is found on alluvial soils of the Great
Basin, Snake River Plains, and innumerable mountain valleys."’

The third characteristic of big sagebrush that has great significance to
cattle husbandry in the sagebrush/grasslands is the essential oil content
of the herbage. The protein content of big sagebrush herbage approaches
or exceeds that of cultivated alfalfa, and the branchlets have no ridges or
spines to prevent browsing. On the surface, big sagebrush would thus
appear to be an excellent forage species. No vertebrate is capable of
breaking down and digesting highly lignified -cellulose plant material.
The major herbivores, both wild and domesticated, capable of consum-
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ing and digesting coarse grasses are all ruminants. And that is where the
problem with big sagebrush arises.

The rumen is a modified digestion system that provides anaerobic
(oxygen-free) sites for the growth of microorganisms. The microorgan-
isms break down the woody plant material into components that can be
digested by the host animal. The volatile fatty acids that are the end prod-
ucts of rumen bacterial fermentation are the ruminant’s major source of
energy. Gattle can consume small amounts of big sagebrush with no
problem. If big sagebrush herbage constitutes a relatively large portion
of the diet, however, the activity of the rumen microflora is retarded or
inhibited.” The same is true for mule deer and elk, although these na-
tive big game animals can consume more sagebrush than cattle. The only
native large herbivore that makes big sagebrush alarge portion of its diet
is the pronghorn.

The inhibition of rumen microflora has been linked to the essential
oils in the sagebrush herbage. These volatile oils are composed of ter-
pene compounds and their derivatives.? The amount of volatile oils that
individual big sagebrush plants contain depends on the season, the site
where the plant is growing, the environmental stress to which the plant
issubjected, and the subspecies involved. Mountain big sagebrush gen-
erally has alower content of volatile oils than basin big sagebrush. There
are probably inherent differences in the quantity of volatile oils among
strains of big sagebrush as well, which raises the possibility that plant
breeders could produce a big sagebrush that does not inhibit the micro-
flora of cattle and mule deer.” The volatile oils found in big sagebrush
may affect browsers even before the plant is eaten. Many large herbivores
apparently base their forage selection on smell. Apparently, the strong-
smelling essential oils in the herbage inhibit browsing.*

Once big sagebrush plants become established, they occupy a site for
avery long period. There is a poor correlation between the size of sage-
brush plants and their age. Big sagebrush plants with more than two hun-
dred annual growth rings have been reported. The huge, treelike big
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sagebrush plants that are occasionally found along drainage ways grow-
ing on old meadow soils are seldom more than seventy or eighty years
old. Their age probably reflects the time when the overgrazed meadows
were desiccated by deepening channels, and brush species invaded.*

Not all of the sagebrush found in sagebrush/grasslands is big sage-
brush. In the western United States, there are about 422,200 square
miles of sagebrush. Of this area, approximately 226,370 square miles is
big sagebrush. The next most important species is silver sagebrush,
53,200 square miles; followed by black sagebrush, 43,300 square miles;
and low sagebrush, 39,100 square miles. In the Humboldt Basin of
northern Nevada, 45 percent of the landscape is dominated by species
of sagebrush: 40 percent is big sagebrush and 5 percent islow sagebrush.
Sagebrush species may be successional dominants in pinyon/juniper,
mountain brush, and mountain conifer communities in addition to the
45 percent of the landscape that is true sagebrush/grasslands. In north-
eastern California, the sagebrush/grasslands are roughly 5o percent low
sagebrush and 5o percent big sagebrush.”

Silver sagebrush is often associated in the Intermountain area with
the fine-textured soils and seasonal flooding of old lake basins. Silver
sage is restricted to the east side of the Sierra Nevada and eastern Oregon
and does not extend down into the highly saline/alkaline soils in the
depths of the Intermountain deserts. Silver sagebrush does sprout af-
ter the aerial portion of the shrub is removed; however, because of the
nature of the habitat it occupies, it is seldom burned in wildfires. The
various subspecies of silver sagebrush are widely represented in the
northern Rocky Mountains and the major river valleys on the eastern
slope of the Rocky Mountains.

Black sagebrush and low sagebrush are the major components of the
group of sagebrush species aptly named “low sagebrush.” These species
are usually one-third the height of big sagebrush. Although similarto big
sagebrush in appearance, they often occupy very different landforms.
Low sagebrush is usually on the oldest landform in a given landscape
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where soils have a well-developed clay horizon close to the surface. Clay
soils take up water very slowly, and low sagebrush flats are extremely wet
and sticky in the spring. Conversely, when dry, the soils are baked brick-
hard.*

Low sagebrush is highly preferred over big sagebrush by big game and
domestic animals. Sheep prefer black sagebrush for their winter browse.
Onthe margins of the Carson Desert in western Nevada there are exten-
sive stands of black sagebrush. After a century of winter use by sheep,
these monospecific communities look like they were tended by a host of
Louis XV gardeners. Each shrub is perfectly molded in a ground-hugging
exotic shape.

Often only twelve to eighteen inches high, low sagebrush spreads over
the landscape in a tidy gray film quite unlike the uneven texture of big
sagebrush landscapes. Because they are old landforms, low sagebrush
flats often have biscuit-and-swale topography. The biscuits have shal-
low, mounded soil profiles, and the swales may be devoid of soil with only
stringers of frost-sorted rocks present. Plant communities called
“balds” occur on high, exposed ridges. These communities are domi-
nated by low sagebrush shrubs scarcely four inches tall that are shaped
by winter gales.

Throughout the range of the sagebrush/grasslands there are a series
of plant communities delineated by the dominant shrub species and the
understory grass species. To those unfamiliar with them, this network
of species may appear to be a bewildering array of variability. In fact,
however, the plant communities are repetitive and easily identifiable.
Recognizing them is important because they are phytometers, or living
measurements, of a given local ecosystem composed of soil, topography,
climate, animals, and the plants themselves.

The best-known big sagebrush community is big sagebrush/blue-
bunch wheatgrass, which dominates in the Columbia Basin, eastern Ore-
gon, much of Idaho, and extends down the higher elevations into the
Great Basin. This is a bunchgrass community in which 