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2 Rangelands

After spending a good portion of my life in the West, I tend to think of wildfires as a sum-
mer phenomenon, and once the weather cools down, the fire danger is over. It is quite a sur-
prise, as I am writing these notes, to be listening to the news a few days after Christmas and
hear about major wildfires outside of Dallas, Texas, burning homes. We must remember that
wildfires can occur any time there is a source of fuel and the weather conditions are correct.

It does not take a storm to start a fire. Many wildfires are started by man and burn when
there are no storms in the area. These fires are very dangerous. In March 1985, a farmer in
southwestern Nebraska decided to install a center-pivot irrigation system in an area that was
covered with waist-high dry grass. There was a moderate wind of 20–30 mph from the north-
west and a temperature in the low 50s. The installer lit an acetylene cutting torch and pro-
ceeded to cut a piece of metal. Within a few minutes, there was a roaring fire in the dry grass,
heading to the southeast, with nothing but grass for 10 miles. Directly in the path of the fire,
behind a small hill, was a neighbor’s house. This was at a time before cell phones, and there
was no way to notify anyone about what had happened. Several people in the area saw the
smoke and notified the local rural fire department 20 miles away. The neighbor realized there
was a problem when he smelled smoke coming into the house. He went outside and climbed
into his pickup to get a better look. After driving a few hundred feet, he stepped out of the
pickup and collapsed from smoke inhalation. Some local neighbors who were coming to help
fight the fire saw what had happened. The fire department radioed for an ambulance and
rushed him to the hospital 20 miles away. He did not survive the night. A tragedy, which
could have been prevented, had occurred. The man was my father.

The story is not unique. Similar stories occur almost every year. I would encourage every-
one to read the book review and the articles by Heather Smith Thomas in this issue about
wildfire happenings in Idaho.

There are times when a properly managed fire can be a useful range-management tool.
The theme for this issue of Rangelands is “Fire and Wildfire.” Fire can be both a blessing and
a curse. We have articles that look at both sides. Don’t let it turn into a tragedy. �

Frasier’s
Philosophy

By Gary Frasier
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M
onday, August 11, 2003, was another hot day
in a long, hot, dry summer. We’d already had
several fires in our area, including the Tobias
fire up the valley from us—that burned 20,000

acres of timber and cattle range. The Cramer fire in July on
Horse Creek affected our whole community, with the deaths
of 2 young college students fighting fire for the Forest Service
(FS). One was the 24-year-old son of good friends of ours.

Lightning had recently started 2 fires near our cattle
range and delayed our moving cattle into the high pasture
until we were sure the fires were controlled. We’d just put the
cattle up there. Following a brief thunderstorm, there was
smoke on the mountain, so my husband, Lynn, drove up the
creek to see where the fire was. He came back down quickly
with bad news. Smoke was billowing out of heavy timber in
the head of Mulkey Creek, only a mile from our range allot-
ment. We had to get our cattle out.

Our son, Michael, was cutting hay on a ranch up the val-
ley (in an area with no cell phone service) on a custom haying
job. His wife, Carolyn, telephoned a neighbor up there who
drove to the field to find Michael. Helicopters starting dump-
ing water on 2 other fires above our ranch. As we waited for
Michael to come home, we could hear the drone of a bomber.
A plane from McCall (100 miles away) brought a load of fire
retardant slurry and dumped it along the lower edge of the
fire to try to keep it from coming down out of the timber.

Whipped by the wind in tinder-dry trees, the fire was
rapidly growing; we had to get our cattle out. Michael and
Carolyn grabbed horses and dogs and trailered several miles
up Withington Creek to try to gather our cattle in the right
fork canyon. Lynn went in a jeep pickup to call the cows; we
often move them from pasture to pasture (and on the range)

by someone riding ahead, calling. This would be a fast and
furious roundup, and our grandkids (10 and 12 years old)
stayed home in case it became dangerous.

Lynn, Michael, and Carolyn had 2-way radios that helped
them gather cattle more quickly from the timber and steep
mountainsides. Lynn had a vantage point from the jeep road
across the canyon and radioed locations of cattle the kids
could not see. They planned to bring cattle down the canyon
to our 160-acre mountain pasture at the top end of the
ranch, several miles farther from the fire.

My brother was camping at his little place below that pas-
ture, and I gave him one of our 2-way radios. When our crew
came down after dark with the cows (with dogs bringing
some through thick brush where riders could not go or see),
Lynn radioed to my brother to open the cattleguard gate.

Fire!
By Heather Smith Thomas

Initial fire in heavy timber, day 2.
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That saved a bottleneck at the cattleguard since the cattle
were all ahead of the riders and pickup on the narrow road
(steep shale above and below the road).

The smoke was thick, and it had gotten dark too quickly
to find all the cows; at daylight the next morning, the 3 of
them went back and gathered the ones they’d missed. All
together, they brought 60 pair out of that canyon and
dumped them into our private pasture. At the same time, our

range neighbors Dan and Eileen French and several friends
trailered horses up Withington Creek and began gathering
their cattle from the head of Withington Creek and Mulkey
Creek to take them down Mulkey Creek and out of reach of
the fire. FS crews told them they had just one shot at getting
the cattle and could not leave their pickups and trailers in
Withington Creek because it was not safe, so they had driv-
ers drop off the horses and riders and take the rigs back out.

Firefighting started that morning with ground crews and
bulldozers to clear out old logging roads so vehicles could get
crews and equipment farther into that rugged country. Water
trucks (to haul water to a portable tank the helicopters could
dip out of ) and 2 helicopters dumped water all day. Because of
the drought, our creek was very low, but crews were able to dam
off some places near the road so the 5 water trucks could fill up.

We still had most of our cattle on the next drainage, in
Baker Creek, and worried about their safety; the fire was still
spreading through timber on the end of the Lemhi Range of
mountains. During the night it traveled up toward the ridge,
and flames were leaping 60 feet in the air—visible to Andrea
and Mark (our daughter and son-in-law) living on the other
side of the mountain at 12 Mile. By that next morning the
fire was burning all along the ridge and lapping onto the
other side from 7 Mile to 12 Mile. It also came partway
down the face of the mountain toward town, toward a hous-
ing subdivision (Sunset Heights) above the airport.

As soon as Michael and Carolyn gathered the rest of the
cattle out of Withington Creek, they got fresh horses and
rode up the Baker Creek side of our range, ready to gather
cows on that side if the fire started coming that way. They
spent the rest of the day waiting on the ridge, watching the
fire across the canyon. They had radios and a cell phone;
there was cell service on that high ridge. If the fire came that
way, they could tell us to open the gates on the lower end of
the allotment and start gathering cattle. I stayed by the
phone all day (taking a portable phone and 2-way radio out-
side with me when I fed the horses that evening) and kept
our range neighbors posted on what was happening with the
fire. By late evening, however, the wind died, and it seemed
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Helicopter dipping water for firefighting.

Map of the Withington Creek Fire that started August 11, 2003, in the timbered area above the head of Mulkey Creek, on the FS allotment above our
ranch and BLM range. Our BLM range lies north and west of our ranch. The shaded area in the Withington Creek and Baker Creek drainages is our
ranch. Withington Creek and the county road go through our main ranch. Baker Creek runs through our 320-acre mountain pasture. A and B are our 2
160-acre pastures on steep mountainsides. B is where we put cows the first night—the ones we gathered out of the right fork of Withington Creek.
1. Our house.
2. Michael and Carolyn’s house, on our ranch.
3. Peets’ house and Loucks’ house. 
4. Binnings’ house (these homes—Peets’, Loucks’, Binnings’, and John’s—are on small acreages that were sold earlier from the land that became our ranch).
5. John’s cabin (fire stopped less than a quarter mile from the cabin).
6. The ridge between Withington Creek and Baker Creek that Lynn, Michael, and Carolyn brought the cows down—to put them through our 320-acre
pasture and on down through the 160-acre pasture and down the road to our lower fields.
7. The west portion of our BLM range, on the right fork of Withington Creek, was where our cattle were at risk the first 2 days of the fire. We gathered
them into our southern 160-acre mountain pasture (B).
8. Our lower hayfields, where we finally put the cows (late at night) after we got them off the mountain the day the fire blew up (August 16).
The heavy black line is the fire line as of August 19 (ninth day of the fire), still uncontrolled on portions of the north and south end. All the drainages in
the fire area are steep, deep canyons. Andrea and Mark’s house near the mouth of Twelvemile Creek on the Salmon River is just over the mountain
ridge from our range and was at the edge of the Twelvemile Fire (July 5, 2000), in which both suffered burn injuries trying to halt the fire.



safe to leave the cattle there for the night. We didn’t want to
bring the cattle home if we didn’t have to, into the hay mead-
ows—after a taste of green fields, they would not want to go
back to the dry range.

Day 3
At daylight (5:00 AM), Lynn and Michael drove up the creek
to check on the fire to see if it was safe for Michael to con-
tinue his hay cutting job. He was several days behind. Lynn
and Carolyn kept checking on the fire throughout the day, so
we could get in touch with Michael if things changed.

Two busloads of firefighters arrived and more equipment.
Hot weather and strong wind kept it growing, in spite of
retardant and water dumped around its lower edges. Lynn
stayed up the creek several hours and helped the fire crew
locate better places in the creek (a mile closer to their big
water tank) for the water trucks.

Day 4
Lynn, Michael, and Carolyn went to a morning fire meeting
in town to find out whether FS/BLM commanders thought
it was still safe for our cows in Baker Creek (and were told
the cows were safe, that the fire would not come down the
mountain). The fire crew wanted to set up a spike camp in
one of our hay meadows—for 100 tents and a place to park
equipment at night—so they wouldn’t have to bring every-
one out every morning from town.

Day 5
A few of the Frenches’ cows started coming back up Mulkey
Creek and drifting into Withington Creek. That morning
the fire crew found several cows drinking from the pumpkin
pod used for filling the helicopter dip tank. Some of our cows
from Baker Creek were trickling over the top, but we hoped
they wouldn’t go down into Withington Creek. A little rain
gave us hope, but it didn’t last.

Michael and Carolyn drove up the Baker Creek side of
our range to take salt to the cows and left the gate open in

case the cows needed to come down off that side in a hurry.
Things were calm until evening when strong winds blew,
sweeping the fire toward Sunset Heights. Fire crews evacu-
ated everyone in the subdivision.

Day 6
This was the day of our grandkids’ 4-H horse show, but we
couldn’t all be gone from the creek in case the fire came our
way again. At 4:00 AM, before dawn, Michael and Carolyn
drove to the head of Mulkey Creek to check on the fire. It
was quiet (no wind), so they decided to take their kids and
horses to the horse show.

Lynn drove up on our mountain pasture and sawed out a
tree that had blown down across the jeep road in case we had
to get a vehicle up there in a hurry for opening all the gates.

The fire crew started setting up spike camp in our hay-
field. Lynn drove up the creek in early afternoon to check on
the fire since the wind was starting again. About that time,
the fire above Sunset Heights blew up, and local firemen
rushed out there to try to save the houses. Bomber planes
from McCall (100 miles away) made steady trips to dump
retardant on that edge of the fire. At 12 Mile, Andrea and
Mark worked to get all the weeds away from their house and
shop and wet everything down with sprinklers—and made
plans for evacuation.

The wind blew hard, then changed direction. This saved
Sunset Heights but brought the fire our way again. As Lynn
drove up the creek to check on it, he met all the pumper
trucks coming swiftly back down. The first driver told him
the fire was coming down into Withington Creek fast—and
to turn around and get out of there.

All the crews were getting out as fast as they could; they’d
been ordered off the hill (all of which burned less than an
hour later).

Down here at the ranch, I glanced out the window and
saw a huge mushroom cloud of black smoke boiling up over
the hill behind the house (it went up 25,000 feet). Lynn
radioed to me to tell the kids the cows were in danger. I
called Michael on his cell phone at the fairgrounds and told
him we had to get the cows out of Baker Creek right now.
They left their horses and trailer at the fairgrounds (to be
taken care of by friends) and rushed home.

We called Dan French to say the fire was coming back
across Mulkey Creek and might threaten his cattle. His son
and a friend were in the Mulkey Creek canyon on 4-wheel-
ers, sawing out trees in the trail in case they had to bring
more cows down—and they were right in the way of the fire.
Dan was glad for the warning and told us later he trailered
his horse to the mouth of Mulkey Creek and galloped sever-
al miles up the trail to where the boys were to tell them to
get out of there fast.

By the time our kids got home from the fairgrounds,
Lynn had left with his jeep to drive up to our range in Baker
Creek and start opening gates—hiking to many of them
since they are in inaccessible terrain for driving. Michael and
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Helicopter dipping facility after being burned in fire.



Carolyn left their kids at their house with Carolyn’s mom
(who was here for the horse show), grabbed other horses and
their dogs, and galloped several miles—up the road and
through our 320-acre mountain pasture and into Baker
Creek. It’s a steep climb, but they didn’t spare the horses;
there was only a short time before the fire would be coming
from Mulkey Creek.

Lynn began to have misgivings as he drove as fast as pos-
sible up the steep, rocky ridges. Smoke was thick all over, but
the huge black cloud boiling over the top of the rim was
incredible. He worried more about being able to breathe
than about being burned up; they might all be suffocated
with smoke inhalation even before the fire got to them. He
reached the top of the ridge as the kids came up into Baker
Creek on their horses. Smoke obliterated his view into
Withington Creek. The roar of the fire was indescribable—
like the sound of a dozen 747 airplanes taking off at once.
He tried to look into Withington Creek to see if cattle had
drifted over there and saw only smoke; later we realized that
the salt the kids had put on the ridge and Baker Creek area
the day before saved a lot of cattle—the salt-hungry cows
had stayed on the Baker Creek side.

There were cattle right on top, however, so he shooshed
them down off the rim to start them on their way toward
home. He drove places no driver had ever dared go, honking
and yelling, parking the jeep, and running after groups of
cattle he couldn’t drive to. The cows didn’t seem upset by the
thick smoke and approaching fire, but the honking (and the
sight of his bright yellow fire shirt) was spooky enough to get
them motivated. A couple times, when he was a ways from
the jeep, he wondered if he could get back to it in time and
down out of there if the fire caught them.

Michael and Carolyn pushed their horses to the limit,
rounding up the lower groups. Carolyn started booting cows
out through the timber, and Michael rushed over the hill
toward the north to gather cows out of Basco Basin. They all
had radios, but Michael and Carolyn couldn’t hear one
another with the hill between them. Lynn, higher on the
ridge, could hear them both, and they could hear him, and he
relayed their messages.

Here at home on my radio, I could hear snatches of fran-
tic conversations—mostly Lynn because he was higher on
the mountain. I was outside and across the creek because that
gave a better reception (less hills in the way) than in the
house. I also had my portable phone since I was constantly
getting calls from people asking about the fire, asking if we
were all right, asking if they could help. I had to refuse offers
from friends who wanted to help gather the cattle. There was
no time; we had only a brief window of opportunity—no one
could get here quickly enough with horses.

Second, we did not want to put anyone else at risk if they
didn’t know the range. It’s steep and timbered, and people
could get lost out there and be in harm’s way.

The fire crews had all come down from upper Withington
Creek. They brought their vehicles and bulldozers but had to

leave a lot of equipment (pumps, hoses, and so on) to burn
up in the fire. On their way down, they stopped at the homes
along the creek and evacuated everyone. If the wind contin-
ued to blow, the fire would soon be down to our ranch and
would burn the subdivision homes along the creek bottom.
Our neighbors were all pulling out. Friends came to load
pickups and vans with important possessions and furniture.

The fire crew setting up camp in our field quickly dis-
mantled all their tents and facilities and hauled everything
away.

A fire officer stopped at Michael and Carolyn’s house and
told their kids it would be best to leave. Little Heather called
a 4-H family, who came and took them and Carolyn’s mom.
Meanwhile, Michael and Carolyn had no clue they were
being evacuated; they were still on the mountain desperately
trying to round up cows. A helicopter and a spotter plane
kept track of them, however; a message went out on the
scanner that there were 2 horseback riders trapped in the fire
on Withington Creek (because they seemed lost and going
the wrong way—up the mountain to gather cows instead of
coming down to safety). The pilot of the plane never saw
Lynn and his jeep; he was higher up the mountain, obscured
by heavy smoke.

Andrea called me, wondering what was happening. After
nearly losing her life 3 years earlier in a range fire at 12 Mile
(when the wind changed and blew 30-foot flames over her
and Mark as they tried to make a fire line with a little crawler
tractor), she knew firsthand the terrible danger Lynn,
Michael, and Carolyn were in. She’d spent the rest of the
summer of 2000 in critical condition in the burn intensive
care unit in Salt Lake, undergoing several skin graft surger-
ies. (Editor’s Note: See book review “Beyond the Flames” in this
issue.)

I tried to reassure her, though there was fear in my heart,
while listening to snatches of radio transmissions in which
Lynn was yelling at Michael that the fire was coming clos-
er—to leave the cow and calf he was fighting in Basco Basin
and get back over the hill where there were 30 head he might
have a chance to save.

I could hear Lynn telling Michael the fire was coming
up the hill behind them, and they might have to make a run
for it.

Thanks to radios, the dogs, great determination, and
horses that were very fit and able to gallop continually on
steep terrain, they were able to coordinate their efforts for
maximum speed and effectiveness. In less than 2 hours they
rounded up cattle out of a rugged area that usually takes 2
days—and left only a few behind. The fire was lapping over
their side of the ridge right behind them as they brought the
groups together and hustled the herd down out of there. If
they’d been 15 minutes later, their way out would have been
cut off by fire.

At one point it looked like they’d have to leave the cows
and run for it, but the wind changed and saved them. The
wind blew the fire back into itself and stopped its advance—
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on the main ridge between Withington Creek and Baker
Creek, right before it got into heavy timber on the Baker
Creek side. If it had started into that timber, it might have
burned up the cows, the riders, all the rest of our high range,
and all our private mountain pasture.

At one point when Michael looked down from the ridge,
fire was traveling swiftly down Withington Creek, starting
up the long draws toward the ridge—and in moments near-
ly reached the top. Wind was bringing it 30 miles an hour.
Any people or animals in Withington Creek canyon or those
draws would have been trapped. Afterward, he and Carolyn
were thankful they hadn’t tried to go into Withington Creek
to check for cattle; they would never have made it back out.

As it was, they barely made it out of the Baker Creek side
with the cows, bringing them down through our 320- and
160-acre pastures to the creek canyon—and had to hurry to
get the other 60 pairs out of that pasture where they’d put
them 6 days earlier.

The way the fire was coming down the creek, those cattle
were in its path, too. Lynn could see the fire was coming
right down the canyon; they had to get those cows, but there
wasn’t much time. He bounced the jeep as fast as he could
down the ridge to get ahead of the cows they were bringing
and on down to the canyon—so he could hike up the other
side to start bringing cattle down.

The fire crews were still in the process of evacuating
homes in the canyon, and when they saw Lynn and the kids
coming down with the cows, they opened up part of the
fence so the cows could go out the corner and down the road.
Lynn left his jeep and started up the other mountain on foot
to get cows that were up at the very top. Michael hurried up
another draw on his horse, leaving Carolyn to finish bring-
ing the big herd and gather cattle in the bottom.

Two Fish and Game officers talked to Lynn briefly and
didn’t want him to go up the mountain because it was not
safe, but he had to try to get those cows. Estimating the
speed of the wind and the fire, the officer said, “You only
have about 15 minutes!” He drove up on a bench and parked
in a spot where he could see up around the bend of the
canyon, watching the fire come down, and told Lynn that if
the fire got too close, he’d honk his horn—to let Lynn and
Michael know to get down out of there fast.

With added strength of adrenaline spawned by emer-
gency, Lynn hiked quickly to the top—to start those cattle
down—and Michael and his horse made it up the other
draw, but cattle were scattered all through the brush. The
dogs (which had been a big help on the Baker Creek drive)
were exhausted and stayed with Carolyn near the creek bot-
tom. But Michael needed help and called the dogs. The 2
young pups, who’d been working cows only a few weeks that
summer, were unsure what to do, but Carolyn stopped her
horse and stayed very still. The pups ran around her horse
whining, but Michael kept calling, and Carolyn didn’t say a
word, not wanting to confuse them. So they left her and ran
up the mountain (about three-quarters of a mile) and got

there in time to help Michael gather cattle spread out in the
brush. The old dog finally followed the pups to help.

It looked for a few minutes like they’d never get the cat-
tle out in time, with the fire coming fast down the creek.
Then, like a miracle, the wind changed, and the fire stopped.
It came within a quarter mile of the cows, the riders, and the
cabin in the creek bottom and stopped. The cows were final-
ly gathered and headed down the road. The herd was strung
out for a mile, and though Lynn tried to get through them—
to get ahead of them before they got to the hayfields—he
didn’t quite make it. In his hurry at the start of the crisis, he
hadn’t taken time to shut the gates along the road.

One field still had hay bales (that we hadn’t yet had time
to haul), so we wanted to bring the cows down to a lower
field that was cleared of hay. But the cows found the open
gate into the field of bales, and in they went. The kids’ hors-
es were spent, yet they had to gallop around and gather
reluctant cows out of the hay and get them back on the road.
Lynn drove on down to get me so he could help the kids on
foot while I drove the jeep. It was dark by then, and we need-
ed the jeep (with flashing lights) to go ahead of the cows on
their last mile down the road so no vehicles would come
round a corner and plow into the herd.

There was still a lot of traffic on the road, with fire crews
and pumper trucks (for structure protection on homes where
folks had been evacuated—sprinkling the houses and sur-
rounding areas), and some of the rest of the fire crew and
trucks hauling the bulldozers were coming out. A long line
of trucks were stuck behind the herd of cows; they patiently
had to follow us slowly down to where we could put the cat-
tle into the field.

By the time we got them safely home, it was 11:00 PM

and very dark. Michael and Carolyn knew they’d left a few
cattle on the range (like the cow that Michael had to leave
in Basco Basin) but didn’t know how may they were short.
In the mad scramble to round up, they hadn’t gotten a count
on the herd, and Carolyn was afraid they might be short as
many as 20 head.

That day the fire grew by 8,000 acres, going up the Lemhi
Range and threatening other creek drainages. It was expand-
ing into more rugged country (where it might travel many
miles) and had become one of the top-priority fires in Idaho.
There were now 700 people working on it. We desperately
needed cooler weather and less wind.

Day 7
We got up at 4:00 AM, and Lynn drove up the creek to check
on the fire, though it was still dark. It totally burned the right
fork of Withington Creek where our 60 cattle had been
before we brought them down on Monday night and
Tuesday morning. If any others had drifted in from the
Baker Creek side in the interim days, they perished. While
Lynn was checking the fire, I put a few important things in
boxes and sacks; previously, I hadn’t taken time to think
about what we should take if we had to leave our home.
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Our house is several miles lower on the creek than the
homes at the upper end and not as much brush and trees
around the house. But if the fire came on down, we might
have to get out, too.

Smoke filled our valley, but the fire came no farther in the
night. It was still burning on Joe Moore Creek, however—a
little tributary just above our 160-acre pasture—and could at
any time come around the hill and back down into the creek
bottom. We had a group of cows on pasture on our upper
place (a meadow across from where the FS planned to set up
spike camp) and realized that if the fire came on down, those
cows would be at risk. So at daylight I saddled my old mare
and rode up there to bring those cows down to the field
above our house. They’d be 2 miles farther from the fire and
would graze down that field to make less fire danger around
our house, haystacks, and barnyard buildings.

Dan and Eileen French drove up the creek to open all the
range gates (above our allotment) so any cows still alive up
there could come down. Michael and Carolyn drove a 4-
wheeler onto the Baker Creek range to look for cows. At
first, there was too much smoke to see, and they weren’t sure
if there was fire with that smoke. They saw 1 calf there and
5 head on a hillside in the middle range.

They went home and got horses and gathered those cat-
tle. By then it was midday, the smoke had cleared a little on
the Baker Creek side, and Lynn drove up far enough to see
that the fire had stopped where it closed in behind them on
the ridge on their cattle drive the day before. He radioed to
Michael and Carolyn, and they decided to go back up there,
but their horses were spent from the 2-day ordeal. A friend
came along in his car as they put the 5 head into the field.
He took Michael and his saddle home (3 miles) to get a fresh
horse—and Carolyn led his tired horse.

Lynn found smoldering hot spots along the ridge where
the fire stopped; grass roots and manure piles were still burn-
ing, the fire slowly creeping toward sagebrush and timber.
He tried to stop it with a shovel, but it was too big a task. He
radioed to me that he was coming back down to get water. I
phoned some friends, and they got to our house as Lynn got
back down the mountain. He went back up with 5 more peo-
ple to help and 50 gallons of water (in jugs and laundry soap
containers with lids) in the back of the jeep. While they
worked on fire spots, Michael on a fresh horse was able to
locate 2 more pair of cattle and bring them down.

Day 8
The fire was still uncontrolled and growing. This morning
the smoke was like a heavy fog; we couldn’t see 100 feet.
Lynn took more water to the ridge around Baker Creek to
see if the hot spots they worked on yesterday were really out.
They were—but other areas were still smoldering and grow-
ing hotter. A neighbor boy went up on his motorcycle, and
together they worked for several hours to douse more hot
spots. As they worked, they saw some big trees in Mulkey
Creek burst into flame in areas that partially burned the day

before. Lynn radioed me, and I called the fire desk to report
those; it was still too smoky for the spotter planes to fly, and
the fire crew was not yet aware of these new outbreaks.

Lynn hiked up and down the big draws into
Withington Creek looking for hot spots and dead cattle
but found no cattle.

Dan French called to let us know they got 35 more cows
out of Mulkey Creek. Some were covered with soot from
walking through burned trees and brush, but most seemed
okay. They were still short some cows (some might have per-
ished in Withington Creek), but the FS crews wouldn’t let
them ride through there to look for them. It was still too
dangerous; some of the area was still burning, and in places
the hot coals were several feet deep.

We were not sure if we had all our cows. Michael and
Carolyn tried to ride through the herd in the field to mark
off their tag numbers, but the cattle were flighty and upset
from the wild and fast roundup. It took several days of quiet
checking before the cows settled down enough to see who
was still missing (a cow and 2 calves came down through all
the open range gates a few days later, and a young bull
showed up 4 weeks later).

Day 9
Michael and Carolyn checked the right fork of Withington
Creek to see if there were any dead cows but found none.
Then they looked for cattle on the low range pasture. A
storm raged part of the night, bringing more wind and light-
ning but no rain.

Day 10
The lightning started more fires, and the fire in Joe Moore
Creek was still burning briskly. The FS put a crew on it
through the night as well as during the day, trying to keep it
from spreading farther. They pulled some of their other crews
off the Withington Creek area since it was under control.
They let our up-creek neighbors go back to their homes.
They kept pumper trucks there for structure protection
through the day, taking them off after midnight, feeling the
danger was not as great. We were still enveloped in thick
smoke, drifting in from the other end of the fire that is not
yet controlled.

That evening Lynn and I drove up the creek, talked with
the fire crew at the forks, then drove up into our allotment.
It was an eerie, stark, and ghostly landscape—with smoking
skeletons of trees and all the brush along the creek burned
away. The places our cows used to bed, the patches of poison
larkspur we always chopped down each year, the favorite
shade trees—all gone. A few small spots remained intact or
only lightly burned, but mostly everything was gone. Thank
God we got the cows out the first days of the fire, before it
came down this canyon!

The jeep road around the mountainside was precarious,
only half as wide as before; the brush had been burned away
from the edges, and the roots and topsoil that held the bushes.
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Everything seemed stark and steeper, burned down to the dirt
and rocks with no buffering of grass and plants.

Day 11
The fire was still burning in Joe Moore Creek (and still very
smoky), but the fire crew told us it was nearly under control.
The cows on the lower hay meadows were running out of
feed, but we couldn’t put them back on the range (with part
of it burned up and most of the boundary fences gone) or our
private mountain pasture until the fire danger had passed.
Coming home from the range 6 weeks early made a crisis for
fall pasture.

Day 12
Lynn drove up the creek to check on the Joe Moore fire. On
the road he met Dan French taking hay to 3 cows and a calf
that survived the fire. They had burned feet, unable to trav-
el. They’d holed up in a small patch of trees that lightly
burned and were close to a water trough, but it had no water;
the pipeline had burned up. An FS pumper truck was able to
drive to the trough and dump some water in it for the cows.
Dan took hay to them for several days until they were
stronger. Somehow the cows escaped the fire, but their feet
were severely burned from walking through hot coals and

ashes. The calf was in bad shape. His hind feet were com-
pletely burned, and his belly was burned; the skin was start-
ing to peel away and open up.

That night we had a thunderstorm, and it actually rained!
We had a downpour for a short while, with water running
down the driveway. This helped put out the hot spots still
burning on Withington Creek and Joe Moore.

Day 13
The air was clear of smoke for once, thanks to the rain, but
our creek was running black and thick like syrup—a mixture
of mud and ashes. With all the grass gone from most of our
watershed, there was nothing to hold the runoff; the rain
washed mud and ashes into the creek. Lynn and I drove up
to the forks and took pictures of the burned areas. With no
smoke, we could finally see the total view and devastation—
including the erosion from the previous night’s rain. It was a
sobering situation. Not only was the grass gone (and most of
the timber and all the fences), but the damage that might
occur on this steep watershed could be tremendous until it
heals.

Day 14
The Frenches took a stock trailer and portable panels and
were able to load their cows and bring them home—where
they treated them with antibiotics and put them in a clean
grassy pasture. The calf was beyond hope, however, and they
had to destroy him.

Aftermath
The kids moved their cows to the rest of the hayfields, then
started feeding hay. After the calves were sold in the fall, they
took the cows to our upper dryland pastures, which held
them a few more weeks. After that, however, we had no more
pasture and had to buy more hay. The impact, financially, on
their operation was pretty high. Also devastating, when the
cows were pregnancy checked that fall, was the discovery
that more than 50 head were open (in a herd that usually has
only a dozen open cows in the fall). The stress of that wild
roundup to save the cows resulted in early embryo loss in
many that were in the first 45 days of pregnancy.

The Frenches found more of their cattle, including some
that had been severely burned in upper Mulkey Creek. They
kept those in a riparian enclosure for a few days (where there
was grass and water for them) until they’d regained their
strength and then trailed them down to where they could get
to them with a trailer to haul them the rest of the way home.
A Hereford bull the fire crews had seen in upper Withington
Creek the afternoon the fire blew up was among the survivors.
The pumper truck driver who saw him said the bull was in a
bad place and probably wouldn’t survive the fire. But somehow
he’d made it over the top into Mulkey Creek and joined up
with other cattle. He looked “like someone had taken a blow-
torch to him, with his hide and hair scorched and some hide
clear gone,” said Dan, but he was alive and walking.
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Neighbor’s cattle in small unburned area.



We hiked to the old Harmony Mine (a copper mine that
operated in the late 1920s and early 1930s) and took photos
of the old mill building (originally 5 stories tall), now all
burned and gone. Runoff erosion from the rain after the fire
washed a huge amount of dirt and rocks down onto the old
road to the mine, making a pile more than 8 feet deep, oblit-
erating the road.

The FS closed the road in upper Withington Creek to
vehicle traffic to protect the fragile land from off-road traffic.
There was concern about toxic effects of old mine tailings
washing into the creek. Years ago, high water each spring
brought down some of that toxic material and killed all the

fish in the creek. In 1951 the Fish and Game planted more
fish, but they died. Finally, by the 1960s, so much of the tail-
ing pile had been flushed away that toxic effects were minimal.
A new planting of fish survived. But with watershed damage
from the fire, there will be more runoff than usual and more
toxic material flushed into the creek again. So the tailings pile
from the mine was relocated to a site farther downstream
where the canyon was wide enough to dig a pit farther from
the creek where the tailings could be deposited and covered.

The several miles of burned-up boundary fence between
BLM and FS was another issue, along with the fact we were
not allowed to graze cattle in the burned area for 2 years.
This had an impact on our ranching operation, leaving us
short on summer pasture. And even though we could use the
portion that did not burn, it was difficult to keep the cattle
in the proper place.

Instead of rebuilding the boundary fence, the BLM put in
a temporary electric fence between the burned and unburned
areas on our range, which was not totally effective at keeping
cattle from going into Withington Creek. When they drift-
ed in there for water, there was nothing to keep them from
going into the adjacent FS allotment, and it took days of rid-
ing to find them. Some ended up coming home with neigh-
bors’ cattle on other drainages, and 2 were never found. The
elk strung some of the electric wire around the mountains,
creating a hazard for horsemen, cattle, and wildlife alike. The
boundary fence was not rebuilt for 2 years.

Much of the timber and sagebrush in upper Withington
Creek and Mulkey Creek is completely gone. Some trees
were killed by the fire but still standing (some of these were
harvested in 2005).

Much of the grass came back very well, other spots
became huge weed patches (where all the grass roots and
seeds were killed), and some of the very hot areas burned
everything—even the thin layer of topsoil—clear down to
the rocks. Even the blown-in weed seeds didn’t find enough
soil to grow. It will be interesting to see how these areas
“heal” over the years.

Author is a Freelance Writer, Box 215, Salmon, ID 83467,
hsthomas@salmoninternet.com. She and her husband have been
raising cattle in the Lemhi Valley near Salmon since 1967.
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A
fter experiencing range fires close up and person-
al (in July 2000 when our daughter was severely
burned while trying to help control a fire and in
August 2003 when fire that started on Forest

Service land above our ranch “blew up” and swept over
12,000 acres of Forest Service (FS) and Bureau of Land
Management (BLM) land, burning some of our range and
fences—forcing a frantic effort to save our cattle, and threat-
ening homes along our creek), my husband and I have strong
feelings about wildfires. (Editor’s Note: see article “Fire” by
Heather Thomas and book review “Beyond the Flames” in this
issue.) Our community lost 2 young men (working as fire-
fighters for the FS) in the summer of 2003 on a different fire.

The West has numerous areas that have suffered many
years of drought. This is nothing new; we’ve gone through
drought cycles before. Dry conditions make us sitting ducks
for serious fires, especially in areas with high fuel load—
where logging and grazing have been minimized or eliminat-
ed on federal lands. Fire can be a good land management
tool, but we feel that much of our public land has been mis-
managed because of policies that attempt to appease an ele-
ment in our country that wants to “save” every tree and
remove livestock from public lands. Some of the folks who
think it’s immoral to cut a tree or graze the grass seem to
have no qualms about that same tree or grass burning up in
a fire, and this is a mind-set we do not understand.

The “let it burn” philosophy in our wilderness areas and
parks is also questionable when fires become uncontrollable
and move onto adjacent overgrown national forests and

rangelands or onto private land, destroying usable timber,
livestock forage, private property, and sometimes human life.
Efforts to control some of these fires after they “escape” puts
many people in danger and have resulted in a number of seri-
ous and fatal injuries.

People in the West Have Little Input on How the Land
Is Managed; or, Fires Are Fought (or Not Fought)

Many of our rural communities in the West are at the
mercy of wildfires because a high percentage of our land area
is federally owned and we have very little say in how those
lands are managed. Our county, for example, is 93% federal
land (FS and BLM). During dry years we usually have bad
fire seasons that impact ranches and homes. In counties like
ours, there is more development pressure on the few private
acres; homes are built right next to forests or to rangeland
that in some places hasn’t been grazed for 50 years or longer,
with buildup of grass and tall sage (which burns hot in a
range fire).

It’s risky to build a home next to forest or heavy sage or
the cheatgrass-covered BLM land surrounding a city like
Boise (landlocked by federal land that is no longer grazed,
creating a tremendous fire hazard on dry years), especially
when laws forbid dealing with vegetation on federal land to
create a buffer zone. Yet people continue to build right up to
the forest or range because other choices are few. In our
county, for instance, the “planners” want people to build up
on the hills, away from the riparian areas, but this puts
homes more at risk from wildfires.

These areas would be safer from devastating fires that
destroy millions of dollars of property (and sometimes result
in loss of life when people try to fight fires or evacuate) if
federal lands next to private land could be judiciously logged

Rangeland Wildfires Can Be
Good or Bad
By Heather Smith Thomas

This article has been peer reviewed.
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and grazed. The foothills around Boise, for instance, could
be made much safer just by grazing them each spring with
cattle or sheep. The cheatgrass is nutritious for a short time
while green and growing. Grazing would benefit ranchers,
produce a food product from otherwise unproductive land,
and create a safer environment—leaving less fuel load when
the grass matures and becomes a fire hazard.

The expense of fences (or herding) and stock water struc-
tures (or hauling) would be tiny compared to costs resulting
from fires. Grazing would be a win/win situation, providing
beneficial use for grass while reducing or eliminating a seri-
ous hazard that costs millions or billions of dollars on bad
fire years when homes are lost and/or heroic efforts must be
made to save them. Yet some of the same people who worry
about the safety of their homes are the ones who don’t want
livestock on public lands, thanks to the propaganda efforts of
certain environmental groups.

The same situation affects timbered areas near cities,
towns, or private land. If these were properly managed and
selectively logged or thinned (providing much-needed lum-
ber in an economy where lumber costs have risen astronom-
ically), the trees would go to good use instead of wasted, and
private property would be much safer. Fire does not damage
a sparsely timbered area as much as it does a jungle of thick

old growth with heavy fuel load. It tends to sweep through
quickly and not burn as hot, leaving more wildlife habitat
intact. Periodic flash fires often improve the habitat by clear-
ing out some trees and brush (and leaving some), improving
grasslands and grazing areas. The same effect can be had by
selectively logging and thinning a forest, using the trees for
human use.

As an example, a man in our community purchased a sec-
tion of timbered land, with plans to harvest the timber. The
section next to it had already been selectively harvested, with
some trees left. But before he had a chance to cut his timber,
the fire season of 2003 “harvested” it for him, destroying
almost all the vegetation, leaving very little cover even for
small wildlife. By contrast, the adjacent piece that had
already been selectively logged didn’t have enough trees to
carry a hot fire; the fire swept through and didn’t kill the
trees or destroy the wildlife habitat.

A buffer zone of selective timber harvest next to private
property and landlocked communities (surrounded by feder-
al land) would still provide good wildlife habitat and greatly
reduce the risk to property and human life. Fire is never as
deadly or destructive when there’s not such a heavy fuel load.
Periodic fires or selective logging and well-managed grazing
can keep these lands much more “healthy.” Then a lightning-
caused fire might sweep through but not kill everything.

The fire on the creek drainage above our ranch in 2003
was so hot that some areas burned down to the rocks (burn-
ing trees, sage, roots, and topsoil), leaving bare spots that
may grow nothing for years to come. Most of this area had-
n’t had a fire for at least 150 years, as determined by old fire
marks in growth rings of some of the older fir trees. A few
trees were logged in the 1940s and some in the 1970s, but
many areas had never been cut, and managing agencies put
limits on local firewood and post/pole harvest. In one area,
many acres of timber were cut by FS crews, leaving a jun-
gle of downed timber that could have been firewood—
except the roads to it were then blocked. That mess of dry
wood all burned.

The number of cattle allowed to graze on the FS and
BLM allotments had been greatly reduced from what it was
in the 1950s, and a rest rotation system had been put in
place, leaving large areas totally ungrazed each season. The
fuel load in the timbered area was high, and when it burned,
it burned hot and deadly—and then the fire roared down
across the ungrazed “rested” pasture and onto our BLM
allotment, which also had a large amount of timber and dry
grass. We put our lives at risk trying to save our cattle.

Air Quality
Entire communities are at risk for respiratory and other health
problems for weeks or months some summers, immersed in
thick smoke as fires burn out of control around them or smoke
is blown in from out-of-control or “let burn” fires many miles
away. At times the smoke is so thick you can’t see more than
100 feet, and it’s not safe to drive on the highway.

Fire-burned area with all vegetation destroyed.
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Local residents are unhappy about regulatory double
standards like rules that don’t allow burning (even wood
burning stoves) at certain times because of air pollution. Yet
our tiny burnings are a drop in the bucket compared to the
thick smoke we breathe during fire season. Poor air quality
during a bad fire season has put people in the hospital (espe-
cially elderly people or those with impaired respiratory func-
tion). At times it’s unsafe to go out of the house, and smoke
seeps into many of our homes.

The Clear Creek fire in 2000, started by lightning in the
wilderness area near our community, soon spreading beyond
the wilderness area, burned from July 16 until October (our
air cleared when it finally rained September 1), burning more
than 200,000 acres. It was the largest fire in the continental
United States that year. That fire, and smaller ones around it,
immersed our valley in thick smoke for 2.5 months, raining
ashes on us and creating health problems. The Red Cross
distributed air filters/purifiers to some of the people most at
risk. The smoke was so thick it obscured the sun and stung
our eyes and lungs when we were outdoors, yet we had to be
outdoors (as ranchers) to do our work.

A Frivolous Waste
Can we afford to burn up all this timber or grass? Why let it
burn when it could be harvested and serve a useful purpose?
Yet we let it burn and then sometimes have to mobilize hero-
ic efforts to save private property and lives when these fires
go places we don’t want them to go, costing taxpayers billions
of dollars in firefighting efforts. It’s a double expense: the
loss of good timber and the expense of fighting the fires after
the fact.

Some of the arguments against timber harvest are invalid.
Properly managed harvest impacts the land less than does a
bad fire because trees can be cut in selected locations, and
best management practices can minimize damage to the
land. Erosion following a serious fire is much worse than the
impact of a properly logged area. Fire can take all the vege-

tation from a very steep slope, for instance, leaving nothing
to hold the soil. In some of our mountain regions this has
created mud slides that peel the remaining topsoil from the
slopes and deposit it in the streams. Water quality issues
from logging are insignificant compared to what Mother
Nature has treated us to following a bad fire.

With the price of lumber today it seems totally illogical
and frivolous to let it burn rather than harvest it. Are we so
affluent that we can waste this natural resource? We let our
own timber burn and yet import a lot of lumber from other
countries; much of our lumber today is coming from Canada.
And the price keeps going up, making it more difficult for
people to afford to build a home. During the summer of
2000 alone, wildfires in the West burned more than 7.4 mil-
lion acres, equal to a strip 5 miles wide from coast to coast
across our whole country. Those fires destroyed enough tim-
ber to have built 100,000 homes. Multiply that by many
other dry summers that spawn bad fire seasons, and that’s an
incredible loss!

The loss of property is also tremendous. Many of these fires
end up destroying homes, fences, crops, and livestock, wiping
out people’s livelihoods. The toll in human life is also unac-
ceptably high. During the fire season of 2000, for instance,
more than 20 people lost their lives (most of them firefight-
ers), and many, many more were injured or seriously burned.

Management Policies
After being personally involved with fires that affected our
community, our family, and our livelihood, such as the
Withington Creek fire in 2003 that burned 12,000 acres in
mountains behind our ranch (and nearly burned a subdivi-
sion of homes on the other side of town), my husband and I
are even more critical of land management agencies’ policies
regarding fires. This criticism is shared by many of the local
FS and BLM employees who are also frustrated with policies
that do not fit local areas.

On this particular fire (which might have been relatively
easily contained and controlled in the first 2 days, with a lit-
tle more effort), minimal control efforts were made until it
grew enough to threaten the housing development next to
town. It might have been controlled much sooner with less
total manpower, saving a lot of expense and not putting so
many people’s lives at risk.

After rounding up some of our range cattle the first night
and next morning after the fire started, we attended one of
the interagency morning meetings to try to find out if the
other cattle (in the next drainage) were at risk and if we
should gather them also. The fire boss (in charge of this fire)
was sent in from Nevada. We were assured the cows were
safe, that the fire would not come down the mountain. They
thought it would work up to the timberline and burn itself
out in the rocks. They didn’t think it would become a serious
problem, perhaps not understanding our local wind and
weather patterns—the afternoon winds and downdrafts and
sudden afternoon storms.

Runoff (a mixture of mud and ashes) from a thunderstorm following the
fire.
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The casual attitude from the fire bosses was disturbing to
us since we were some of the people at risk. If the agencies
had been serious about controlling the fire, they would have
attacked it quicker and more diligently, when it was still
small. But instead, there were constraints on what the fire-
fighters were allowed to do (such as width of the fire lines
and so on). They had meetings every morning, at agency
headquarters on the other side of town (about an 18-mile
drive to get to the fire afterward), and no one was fighting
the fire when it would have been most beneficial. Through
that first week, no one went out to fight fire until nearly
midday, even though early morning is the best time to make
progress, as there’s usually more humidity and no wind yet.

And they quit too soon, taking the crews off in the early
evening, though nighttime is sometimes a good time to get
ahead of a fire when heat and wind are not so intense. They
finally left crews on it at night after it blew up and made its
big run, trying to keep it from going beyond Joe Moore
Creek and into the rougher area south along the Lemhi
Range, where it might have gone many, many miles with lit-
tle hope of control, threatening property in other drainages
toward Leadore.

We who live on the land could not understand people not
getting serious about trying to stop a fire until it’s late in the

game, putting more people at risk (home owners and fire-
fighters alike). If it were up to us, we’d be out there fighting
fire when we could do the most good, but as “civilians” we
were not allowed to help. But during some of the mop-up
afterward, we took it on ourselves to put out smoldering
roots and duff that threatened to start up again and advance
into timber on our range and into our private rangeland. On
a wetter year with less fire danger, a wait-and-see attitude
might be justified, but during drought (especially in an area
with high fuel loads), a potentially risky fire should be con-
trolled more quickly. During those several years of drought,
our county was the driest it had been in 100 years.

Avoidable Tragedy
With the deaths of 2 young men in the Cramer fire a
month earlier that summer ( July 22, 2003), we also saw a
problem in the agency hierarchy and/or training. In this
instance, poor decisions were responsible for the firefight-
ers’ deaths, resulting in extensive investigation by the
Occupational Safety and Health Administration (OSHA),
the USDA Office of the Inspector General, and the FS
itself. The FS later reprimanded 6 people, removing some
from their jobs, and the fire commander served 18 months
of federal probation in lieu of being prosecuted for involun-
tary manslaughter.

The final reports from investigations took nearly a year to
be released. OSHA stated that FS employees in charge of
the Cramer fire “willfully” ignored all 10 of the agency’s fire-
fighting safety rules and 14 of its 18 “watch-out situations”
(these rules and watch-out situations dictate when and
where the FS fights fire).

The FS report said the deaths were a result of a series of
lapses and miscommunications, including disabling a heli-
copter (for routine maintenance) at the height of the blaze,
sending another helicopter to pick up a nearby firefighter (40
minutes before the 2 men perished) but not telling the pilot
about the 2 stranded men (on a ridge near Cramer Creek,
with the fire coming up the mountain below them). The men
were part of a helitak crew, dropped there to build a landing
pad. A crew below them was soon pulled off as the fire
advanced up the mountain, yet the 2 men were not notified
to pull out. They might have escaped on their own, on foot
over the mountain, but did not abandon the landing site they
were trying to clear until it was too late because they entrust-
ed their lives to their supervisors and had been told a heli-
copter was on its way to pick them up. Also, they were not
told that a decision had been made (an hour and a half before
the fire blew up) to not use the landing area they were work-
ing on. At that point, they could have walked out over the
mountain or been picked up.

The FS report (compiled after investigation by a panel of
10 fire experts) pointed to 9 factors causing the fatalities,
including a failure by management to provide oversight of
the fire and using the wrong tactics to combat the blaze.
Then they were too late to forge a plan to rescue the 2 men.

A cloud of smoke as the fire intensified as observed from 6 miles away.
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The USDA report by the Office of the Inspector General
stated that poor judgment and a number of safety violations
by the fire’s commander, district ranger, and other fire boss-
es contributed to the deaths and concluded, “Had existing
FS fire suppression policies and tactics been followed in a
prudent manner, particularly by the incident commander, the
fatalities … may have been prevented.”

A person without adequate firefighting experience should
not be in charge of fire crews or making decisions on when
and how to manage a fire. You can’t always fight fire “by the
book”; fire does not always follow the rules. You must be able
to make quick and important decisions on the basis of per-
sonal experience with fire.

The investigators who scrutinized failures in the Cramer
fire recommend overhauling the training program for fire
commanders who oversee smaller and less complex blazes
(such as the Cramer fire was in its early stages). Yet the fact
remains, according to Ted Putman (national expert on dead-
ly fires and one of the government investigators who had
spent 22 years investigating entrapment deaths for the FS),
that a major cause of fatalities is that fire personnel often
stick to a course of action even if adverse changes occur. The
deaths in the Cramer fire renewed the debate over when to
call it quits. “Almost all the pressure is to fight the fire, with
very little planning for disengagement,” said Putnam. No fire
is worth risking a life. Yet firefighters are taught to stay on
task, adhering to the military model their training mimics.

Three years earlier, in July 2000, when our daughter near-
ly lost her life in one of the fires preceding the Clear Creek
fire, a number of people in our community said that this near
tragedy made many people more careful and probably pre-
vented an untold number of injuries and possible fatalities
during that record fire season. And after the young men died
in the Cramer fire in July 2003, whoever was in command of
our Withington Creek fire a month later did not hesitate to
call all the firefighters off the mountain right now, when that
fire blew up, undoubtedly saving lives; less than an hour later,
the fire quickly swept over the whole area where those crews
had been. But why are these lessons so hard learned? And
why do people forget?

In summary, we who live in a fire-influenced environment
must be able to work together to prevent or minimize the
damage caused by wildfires and the risk to human life. Our
community (which includes ranches and homes along our
river drainages), surrounded by federal land, is made up of
people who make their livelihood from the land or are
employed by the government agencies; it is hard to find a
family that does not have ties to FS or BLM. Many people
work, have worked, or have relatives or friends who have
worked full time or part time (sometimes during fire season)
for these agencies. During a bad fire year, we hope our homes
and livelihood will be safe and strive to fight the fires. Yet we
are sometimes thwarted in those efforts by policies that are
made in Washington.

My family is grateful for the efforts of firefighters who
did a good job of trying to control further advances of the
Withington Creek fire (near our ranch) after it “blew up”—
and the crews that diligently foamed and wet down homes,
trying to protect private property. The sad thing was that
these heroic efforts would not have been needed if existing
policies about fire were more logical and the fire could have
been controlled early on when it was small.

Fire is part of nature. We are not against letting some fires
burn. But the decisions regarding fires and the management
of vast areas of public land that are part of our natural
resources here in the West (and on which our rural commu-
nities and many of our larger towns depend for economic sta-
bility) are becoming farther and farther removed from our
hands. In spite of efforts to involve the grassroots in some of
the decision making (and these efforts are well intentioned
and sometimes helpful), we feel the trend in this country is
strongly pushing the future of these lands out of our hands
and that it will continue to make the rural West a mere colony
with no “vote” on what happens to our land or to us.

Author is a Freelance Writer, Box 215, Salmon, ID 83467,
hsthomas@salmoninternet.com. She and her husband have been
raising cattle in the Lemhi Valley near Salmon since 1967.
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Introduction
Wildfire, generated by lightning, has a place in the ecosys-
tems of our forests and ranges. Some range and forest lands
contain wilderness and remote areas, which are large acreages
free of human developments, where fires are allowed to burn.
But there remain other remote lands and wilderness areas
where fire is still suppressed. The continued suppression of
these fires is questionable and worthy of discussion.

The Arizona Strip Field Office of the Bureau of Land
Management implemented a modified suppression plan on
the 3 million acres under its administration in 1981 (see
Map). The fire plan had areas of pinyon–juniper, sage brush,
and blackbrush that were managed in the fire plan as obser-
vation/modified suppression, which was a “let-burn” situa-
tion. Full/modified suppression occurred when fire was
burning in the ponderosa pine, Mojave Desert, grasslands,
and salt deserts, where immediate extinguishing of the fire
was carried out.

In the beginning of the plan implementation, burning
indexes were used to determine suppression efforts. The
indexes were conditions, such as smoke dispersal, humidity,
temperature, and wind, used to determine whether burning
was allowable. “Observation” meant that the fire was merely
watched and left to burn out on its own. “Modified suppres-
sion” meant letting an area burn to some boundary and then
putting it out or putting it out depending on the fire index-
es. “Full suppression” meant putting the fire out immediate-
ly. It was found, however, over a 3-year period, that too many

times fire had been suppressed, instead of letting them burn.
In the mid-1980s, a consensus was developed, and areas

were designated either “full suppression” or “observation.”
The indexes were removed, and observation areas were
allowed to burn in almost every instance of burning. The
fires in full suppression areas, such the Mojave Desert, pon-
derosa pine, and grasslands, were extinguished as soon as
possible. This strategy operated until the fall of 1988, when
the plan was terminated, because of Yellowstone National
Park’s big fires, which occurred as a result of let-burn desig-
nation. The controversial Arizona Strip Modified Fire
Suppression Plan was then put aside, and full suppression
was implemented on most areas, including wilderness.

Wildfire’s Place in Land
Management: A Case Study
Letting wildfire burn in select remote forest and rangelands is needed to increase plant
community diversity and production, even with the risk of increased annual bromegrasses. 

By Lee E. Hughes

Monitoring Methods

Pace Frequency: This method involves using a 40-cm × 40-
cm plot frame. The plot frame is placed 200 times in 4, 50-
pace transects or 2, 100-pace transects. At each place-
ment, all herbaceous and woody species rooted in the
frame are noted, along with the overhanging canopy of
woody species. The result is the frequency of occurrence
for each species. 

Dry Weight Rank: This method is done concurrently with
pace frequency (above). The species occurring in the plot
frame are ranked by weight, and only the heaviest 3
species are noted. The heaviest is given a rank of 7; the
next-heaviest, 2; and the third-heaviest, 1. From the calcula-
tions, species composition by weight is ascertained.

This article has been peer reviewed.



How Much Was Actually “Let Burn”
In the 8 years that the plan was in effect, a total of 654 acres
burned under the observation (“let burn”) policy. The total
area burned in the observation (let-burn) and full suppres-
sion zones was 38,705 acres. The number of fires reported in
the let-burn zones over the 8-year period amounted to 233
out of a total of 583 fires. The let-burn fires occurred in the
pinyon–juniper forest and some in the blackbrush. Most of
the let-burn fire acreage occurred in 1981, with 559 acres
burned. The largest number of occurrences in the let-burn
zone was 41, in 1986. These were mostly single trees. The
range of let-burn fires was from 2 to 41 occurrences per year
throughout the 8-year period.

It Was a Time of Rain
The years from 1978 to 1988 produced the longest string of
more-than-100%-of-average precipitation to occur since
records started being kept in the 1960s on BLM-adminis-
tered lands. Colorado City, Arizona, started gathering pre-
cipitation data in 1950, and their records also show that this
10-year period had precipitation every year that ranged from
110% to 172% of average.

The years when the modified-suppression plan was in
effect were wet. The plan was not tested in dry years.

Because of the wetness through those years, the amount
burned in sagebrush, pinyon–juniper, and blackbrush was
probably well below the burn potential. The ample moisture,
however, allowed the Mojave Desert, where the creosotebush
and Joshua trees are, to grow heavy, annual bromegrass crops.
These areas burned in the 1980s, but this vegetation zone fell
into the full fire-suppression area.

Precipitation from 1988 to 2004 was variable. A precipi-
tation gauge in close proximity of the subject burns showed
the following precipitation averages. From 1988 through
1992, the average precipitation ranged from 74% to 98%.
From 1993 through 1998, the precipitation ranged from 64%
to 151%, with 4 years above 100% and 2 years below 100%.
In the 5 years from 1999 through 2003, there were 4 years
below 100% and 1 year of above-average precipitation. The
range was from 25% to 109% of average.

The Argument Against “Let Burn”
The opposition to let-burn plans in sagebrush, pinyon–
juniper, blackbrush, and other vegetation types on the
Arizona Strip was (and is) that fire allows the weedy, unde-
sirable annual bromegrasses (ie, cheatgrass and red brome)
to invade into the burned areas. This type of plant was (and
is) undesirable because it’s a flashy fuel when dry, and
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Mokaac Burn is located just north of Wolfhole Mountain. The Link Spring Burns are in the Grand Wash Cliffs Wilderness.



reburns do occur where it dominates and is present in large
quantities. Annual bromegrasses are present in many of
these areas in small quantities and have the potential to
increase as soon as the shrub cover is removed by fire.
However, some newly burned areas are dominated by such
native annuals as Indian tobacco, species of annual buck-
wheats, native penstemons, and the nonnative mullein, not
annual bromes, but the argument against let-burn policies
requires putting out the fires to prevent any chance of annu-
al bromegrass increasing its coverage.

There were other reasons stated against let-burn plans.
One was liability, but that issue failed to stand up under
scrutiny because of the remoteness and little development in
the vegetation zones under the observation area.

The Reasons for “Let Burn”
The argument for the use of wildfire was to improve the
herbaceous and browse productivity in the pinyon–juniper,
blackbrush, and sagebrush zones, to reduce fire suppression
costs, to allow the role of fire to maintain a wide variety of
plant communities, and to avoid hazardous-fuel build-up.
Also, it was often difficult to meet all the conditions for a pre-
scribed fire (ie, smoke dispersal in the atmosphere), so when

a wildfire occurred in a proposed burn area, it was an oppor-
tunity to accomplish the otherwise stalled but needed burn.

To Seed or Not to Seed
After a fire burns, whether a let-burn or a full-suppression
fire, the areas were generally, but not always, seeded by flying
the seed onto the burn. When possible, drilling the seed on
the burn was done, where topography allowed it. The topog-
raphy seldom allowed drilling the seed, nor any covering
actions, except to have cows trample the seed into the ground
by having a herd move across a burned area.

There is no predicting how the seeding by any of the
methods will do in the burned pinyon–juniper, blackbrush,
and sagebrush sites. Generally, if favorable amounts of rains
fall after seeding, the seeding will be successful, but not
always, and if a drought period occurs following seeding, the
chance for good seeding establishment evaporates. Drought
is a frequent and often long-staying visitor to the Arizona
Strip. Many, not all, acres of pinyon–juniper burns on the
Arizona Strip have been seeded with poor to no results. The
seeding gamble is high risk.

An occasional success has been encouraging. A seeding
was done in 1998, in which seed was flown onto a 1,000-acre
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Table 1. Species composition or frequency of burns

Area
Year

burned
Year of reading

Perennial
grass (N)

Perennial
forbs (N)

Browse (N) Shrubs (N)
Annual

grass (E)

Not Seeded

Mokaac (Blackbrush) Composition

Lower 1981
1984

2004 (1)
0 (est)

3%
0 (est)
33%

0 (est)
8%

0 (est)
19%

100%
37%

Upper 1981
1984

2004 (1)
0

4%
90% (est)

41%
0% (est)

14%
10% (est)

41%
0%
0%

Seeded

Link Spring Frequency

Tweedie
(Sagebrush)

1980
1982
2003

12 (2)
47 (3)

3
6

0
1

3
25

100
75

Bench (Blackbrush) 1981
1983
2004

70% (4)
5% (4)

3
0%

0
5%

12
54%

0
42%

N indicates native species; E, exotic species; est, estimate. 
(1) Dry weight rank reading in 2004. 1984 reading was estimated from photos.
(2) Seeded, but seeded grasses did not survive. All this is native sand dropseed. 
(3) There are 7 different native, nonseeded grasses—galleta, threeawn, muttongrass, squirreltail, blue grama, sanddrop, and a
wheatgrass. 
(4) Mostly seeded sand dropseed and side-oats grama.



area. The seed, however, did not emerge, and instead, the
area was blanketed with a thick cover of annual bromegrass.
Nevertheless, in 2000–2001, after a wet winter and spring, a
crop of several of the seeded species emerged in the thatch of
the annual brome. Surprisingly, today, the intermediate
wheatgrass, side-oats grama, and other native species are
dominant, and the annual grasses are a minority, even after
the current drought, which is in its sixth year.

Most other monitored areas that were seeded after fire,
since 1998, have native and invasive annuals dominating
because the drought has killed back or reduced the seeded
and native perennials.

The Questions
The question is “How do these burns look today in relation
to species present after 20+ years since the burn?” Are they
dominated by annual bromes? How are the native plants
doing? And if they had seed flown on, how are the seeded
species doing after 20+ years? 

To answer the questions, 3 large burns were revisited—the
Mokaac Burn and the Link Spring Burns. Mokaac was not
seeded, and the 2 Link Spring Burns (Tweedie and Bench)
were seeded to native grasses and nonnative wheatgrasses.

A Return to the Sites Burned 
Mokaac
The first fire that was let burn was the Mokaac, south of St.
George, Utah, on Mokaac Mountain. It burned 419 acres of
blackbrush over a 2-day period in early July 1981, before
burning out. The burn was not seeded. Within 2 years, a crop
of red brome covered the old burn. In 1984, I visited the
mountain and took 3 aspect pictures of the red brome. In
2001 and 2004, I returned to the aspect and repeated the
photographs; I also ran a species composition transect in the
aspect area of the photos (Photos 1 and 2).

The lower part of the Mokaac Burn was composed of
37% red brome in 2004 (Table 1), down from 100% in 1984.
The natives (primarily shrubs, browse, and forbs) accounted

for 63% of the composition. So, native plants dominated in
2004. The upper part of the Mokaac Burn was also dominat-
ed by natives (mostly shrubs, browse, and forbs). Although
this area was dominated by nonnatives in 1984, by 2004, the
natives dominated almost exclusively in the transect.

Link Spring
Link Spring allotment has photographs from 1982 and 1983
along with pace-frequency transects and repeat transects of
vegetation at trend key areas in its 2 burns (Table 1). One
Link Spring Burn (Tweedie) occurred in the sagebrush plant
community, and the other (Bench) was in the blackbrush/
pinyon–juniper community. The combined area of the 2 fires
was about 2,000 acres, burned in 1980–1981. Both the
Tweedie (sagebrush) and Bench (blackbrush) burn areas
were seeded by air, with livestock-trampling as the only seed-
covering activity. The Tweedie area responded poorly to the
seeding, but the Bench area was most successful (Table 1).
Also, the seeded and nonseeded perennial grasses on the
Bench maintained themselves through the years, under
fall–spring grazing, and had retained frequency levels of 25%
in 1998. Annual bromes also had an abundant showing
(Photos 3 and 4). Then, the drought started in 1998, and by
2004, the percentage of perennial grasses was one-fifth of the
1998 level.

The Tweedie part of Link Spring had a frequency of 75%
red brome, but the natives had a frequency of 79% in 2003.
Native and nonnative occurrence were equal, but natives
have increased dramatically in quantity and diversity since
the 1980s. The Bench fire area of Link Spring did not have
annual bromes in the transects in the early 1980s. The seed-
ed sand dropseed and side-oats grama totally dominated
(Photo 3), but in 2003, annual bromes had increased to 42%.
Shrubs, like small rabbitbrush and snakeweed (both natives),
had increased dramatically. Other shrubs, like cliff rose and
desert peach, had also increased in the transect, but more
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Photo 1. Mokaac Burn, in 1984; annual brome dominance.
Precipitation was 103% of average.

Photo 2. Mokaac Burn, in 2001; native shrubs, browse, and forbs
dominating (mostly Mormon tea, globe mallow, and wolfberry).
Precipitation was 119% of average.



modestly. The natives, as shown in Table 1, were dominant
by a small margin in the Bench Burn in 2003.

The shrubs and browse appear to be increasing in Link
Spring and Mokaac, and if no reburns occur, will probably
dominate in the next 20 years. Preventing any reburns at this
stage of succession is important and is where suppression
efforts pay off ecologically.

Grazing Management
Both allotments have grazing. Mokaac Burn was subject to
winter grazing for a month. However, often the reservoir
servicing the Mokaac Burn area was dry, and the area was
often unused, but in years with snow or when water was in
the reservoir, the area was grazed lightly. Link Spring’s
Tweedie pasture was under a 3-pasture deferred-rotation
system, its trend reading area is one-half mile from water,
and use has been heavy (50%+) in low-production years and
light (30%) on years of greater red brome production. The
Bench was grazed from October to June, and the forage-use
studies through the 1990s and 2000s were all in the light cat-
tle use (20–40%) category.

Conclusion
Letting wildfires burn in the sagebrush, pinyon–juniper, and
blackbrush was not a recipe for a landscape of little more
than annual bromegrasses and weeds, with or without seed-

ing after the fire. All burns occurred in a mosaic pattern in
the sagebrush, blackbrush, and sagebrush, all of which was
desirable. Perennials in the arid environ have slowly returned
to their dominance, albeit by a small margin in some tran-
sects. Annuals slowly became less prevalent, after 15–20
years, but perennials have shown a dramatic increase in all
transects.

I believe seeding efforts should be held in abeyance until
such wet cycle events as El Niños return and then have the
seed flown on, instead of seeding in dry cycles just because
an area has burned recently. In that time, it can be observed
what native plants have returned or are starting to return and
allow them grow to their potential before putting more plant
competition into the system.

Preventing reburns in previously burned areas is where
suppression efforts need to be concentrated. Fire suppression
needs to be done in recently burned areas to allow plant com-
munity succession to progress, until fire entry is needed to
keep the plant community in a desired state.

Author is an Ecologist with the Bureau of Land Management,
St. George, UT 84790, lee_hughes@blm.gov. Disclaimer: The
views expressed in this article are the author’s and not that of the
Bureau of Land Management.
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Photo 4. Link Spring Bench Fire, in 2004. Note the increase in shrubs
and loss of seeded grasses. Annual bromegrass is also present.
Precipitation in 2003 was 67% of average. 

Photo 3. Link Spring Bench Fire, in 1983; successful seeding; note:
no annuals. Precipitation was 146% of average.
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T
he skyrocketing costs of fire suppression in the
western United States are driving land managers
and government agencies to seek effective, long-
term methods for reducing fire threats. In 2003,

the US Forest Service spent $1.2 billion fighting wildfires,
costing taxpayers more per acre than any other season in his-
tory. With heavy moisture in the West, the 2005 and 2006
seasons are predicted to be worse. To control the mounting
costs of wildfires, a growing number of land managers and
government officials are looking to innovative fire manage-
ment techniques, such as “greenstripping,” the creation of

long, narrow bands of fire-retardant vegetation that serve as
natural fire breaks.

Eliminating Fine Fuels
Greenstrips, which introduce fire-resistant broadleaf plants
and grasses in areas prone to wildfires, can be a particular-
ly effective fire-prevention tool in the West, where millions
of acres of range and prairie lands are today dominated by
fire-prone invasive weed species, such as medusahead and
cheatgrass.

Because such nonnative species dry earlier in the season
than native plants, they play a key role in the growth and
spread of massive wildfires, providing fine ignition fuel that
enables rangeland fires to burn faster, further, and longer.

Cheatgrass is fine-textured and flattens to form a contin-
uous mat on the ground; it can dramatically increase fire
danger. Conversely, native Western species, such as low-
growing sagebrush, serviceberry, bitterbrush, rabbitbrush,
and perennial bunchgrasses, typically hold moisture
throughout a season, are rough-textured and do not create a
continuous mat, and form natural firebreaks that can slow or
stop the spread of fire.

Restoring Nature’s Cycle
Although wildfires have always been a natural part of the
sagebrush–grassland ecosystem, such fires have historically
only occurred at intervals of 60 to 100 years, typically burn-
ing only a few hundred acres. Today, with millions of

Controlling Annual Bromes
Using rangeland “greenstrips” to create natural fire breaks.

By Derek Miller

Greenstripping near houses can minimize the chance that a wildfire will
damage property and endanger homeowners.
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rangeland acres infested by invasive weeds, the picture is
much different.

Rangelands infested with cheatgrass typically burn every
3 to 5 years, consuming hundreds of thousands of acres in a
single wildfire. The fires destroy native plants, which are
often replaced entirely by nonnative species, creating a
monoculture that makes it virtually impossible for native
plants to naturally reestablish themselves.

Greenstrips Form Natural Fire Barriers
Greenstrips work by combining careful vegetation manage-
ment strategies with prudent land management to reduce the
fuels and conditions that lead to massive wildfires. Plants in
a greenstrip are normally widely spaced, with little or no fuel
growing in between; therefore, if 1 plant is ignited, fire can-
not as easily spread to nearby plants.

In areas prone to wildfire, greenstrips can be particularly
helpful in slowing the fire’s spread. Creating natural fire
breaks, greenstrips help form barriers and anchor points
where firefighters can more safely and effectively fight an
expanding fire.

Because they are typically populated by plants with high-
er moisture content than nonnative species, such as cheat-
grass, greenstrips can dramatically reduce the speed at which
a fire moves. The associated drop in fire intensity and speed
can give firefighters a better opportunity to control and
extinguish the blaze. Greenstrips can also:
• Improve fire control in high-risk areas. Along roads and

railways, where cigarettes from cars or sparks created by
passing trains can ignite fires, greenstrips can help prevent
ignition or slow the spread of fire.

• Protect local communities. Creating a fire-fuel break
around an urban area can dramatically reduce property
losses from a rangeland fire. Used around individual
homes or neighborhoods, greenstrips can break up blocks
of flammable nonnative vegetation.

• Restore natural habitat. By eliminating invasive species,
such as cheatgrass, greenstrips can help improve wildlife
populations and restore native plant habitats, protecting
winter rangeland for mule deer and habitat for threatened
species such as sage grouse.

Greenstrip Species and Size Varies by Region
Typically, the specific plant species used to create a greenstrip
will depend on the region in which the barrier is established.

Key Questions to Consider in Establishing a
Successful Greenstrip

Before you begin the steps needed to establish a success-
ful greenstrip, be sure to consider several key questions
that can have a significant impact on the size and scope of
your project:
• How wide will your greenstrip need to be? 
• What type of vegetation needs to be removed to reduce

flammability and flame height?
• Will reseeding be needed after brush removal, or does the

area contain adequate fire-resistant vegetation?
• Is the area prone to cheatgrass invasion? Or, is the area

already populated by cheatgrass?

The answers to these key questions can be found by con-
sulting your local extension agent , Natural Resources
Conservation Service (NRCS) office, or visiting the Firewise
Web site at http://www.firewise.org, which contains key
guidance from the National Wildfire Coordinating Group, a
consortium of wildland fire agencies.

To determine whether or not your proposed greenstrip has
the potential for cheatgrass invasion after brush removal or
seedbed preparation, consult your local Department of
Natural Resources (DNR) or state game department. If the
potential for cheatgrass invasion exists, most experts will
strongly recommend using an herbicide for cheatgrass
control.

The area to the right of the fence in this photo has been treated with
herbicide to create a greenstrip that acts as a natural fire break.

Greenstripping—the creation of long, narrow bands of fire-retardant
vegetation—helps create natural fire breaks on rangeland. The area to
the left of the fence in this photo shows how herbicides can be used to
control fire-fuel vegetation.
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Site Preparation and Seeding

Establishing a greenstrip generally involves a 3-step process: first, removing existing vegetation; then, preparing a seedbed; and finally,
seeding desired native plants. 

Removing Existing Vegetation
The first step involves preparing the site by removing existing vegetation that acts as ignition or ladder fuel. Removal of brush has often
resulted in release of annual invasive weeds, basically switching one fuel for another more flammable fuel. It is particularly important to
eliminate competition from invasive weeds, giving newly seeded plants improved access to light, moisture and nutrients. Landowners and
managers typically use one or more of the following site-preparation methods to remove existing vegetation:

1. Mechanical methods: Using mowing or chipping or similar techniques to eliminate unwanted brush. Disking and cultipacking—a method
that packs seeds into the ground to encourage good seed-soil contact—can be used to aid in preparing the land for reseeding, but this
is not usually necessary.

2. Intensive grazing, mowing and raking, or controlled burns: These techniques reduce the amount of undesirable weeds and ground cover,
opening the space for desired vegetation.

3. Application of selective residual herbicides: This step can specifically target invasive weeds to provide long-term control, helping to elim-
inate fire fuel and competition and to improve growth rates for reseeded vegetation.

Preparing a Seedbed
Proper seedbed preparation methods will likely vary depending on the region, terrain, and resources in which the greenstrip is estab-
lished, but common seedbed techniques generally involve preparing the soil for drill seeding and applying an herbicide to eliminate plant
competition.

Herbicides Can Boost Greenstrip Effectiveness
In preparing a site for seeding, low-volume herbicides, such as Plateau herbicide or Journey herbicide from BASF, have proven to be
effective in preparing greenstrips overgrown with cheatgrass. Such herbicides can control cheatgrass (which seeks to create a monocul-
ture) while still allowing desirable native plants to flourish. 

Low-volume herbicides can be used in site-preparation treatments and are especially effective for control of cheatgrass, when used in
conjunction with a competitive plant reseeding program. Reseeding can be done immediately after herbicide application.

A 2002 study by Synergy Resource Solutions Inc and BASF shows that fire intensity and spread can be significantly reduced in areas
where cheatgrass was removed using herbicides. The height of flames in treated areas can be reduced by as much as 88%, and the
rate at which fire spreads can be lowered by as much as 95% when compared with untreated areas. 

Research shows that the use of herbicide can help lower biomass, decrease plant litter, and increase space between plants—desirable
outcomes in creating a successful greenstrip area.

Fall Application Is Recommended
When used for controlling cheatgrass and creating greenstrip areas, Plateau herbicide works best when applied in the fall, before cheat-
grass germination. Journey herbicide can be applied for cheatgrass control anytime before reseeding.

Application rates are determined by several different factors. These factors include climate, tolerance of existing desirable species, soil
type, length of soil activity desired, amount of cheatgrass seed already in the soil, and the amount of plant litter on the ground. Consult
product labels for rate information.

Seeding Desired Native Plants
No-till drills can enable precise control over the amount and depth at which seeds are planted. This is generally considered the best
method for seeding a greenstrip. 

Terrain and brush removal techniques can result in the need for a rangeland drill to better accommodate the conditions. However, drilling
is not always feasible, particularly in hard-to-access areas. 

In rough terrain, land managers may need to use an aerial seeding method, followed by chaining or another method to cover the seed.
This step helps protect seeds from wind and water erosion. Aerial seeding followed by chaining can also be more practical when estab-
lishing greenstrips over a very large acreage because the method is generally faster than drill seeding.

Plateau is a registered trademark of BASF. Journey is a trademark of BASF.
© 2006 BASF Corporation.
All Rights Reserved.
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Greenstrips planted in Nevada, for example, will likely con-
tain species that are far different from those in the state of
Washington because of variations in climate and soil condi-
tions. However, in establishing a greenstrip, land managers
generally select plant species that will:
• Readily establish themselves after planting
• Be difficult to ignite
• Burn with low intensity

Species that grow low to the ground are ideal for green-
strips. Therefore, if a fire occurs, it is less likely to spread
flames or embers to neighboring areas. Another option is to
use brush-type species with high moisture content—plants
that tend to stay lush and green during fire season. The most
effective selections are fire-resistant plants, preferably native
species that help suppress fire and are capable of thriving
with little supervision.

The length and width of a greenstrip generally depends
on where it will be planted and the types of plants that are
native to the region. For example, in a flat area, typically

populated by wildland grasses, a greenstrip 30 feet wide may
be adequate.

Conversely, in Pinyon–Juniper areas, with steep slopes—
areas in which fire sparks and embers can spread from tree-
top to treetop—greenstrips may need to be substantially
wider, perhaps as wide as 200 feet.

Man-made fuel breaks such as roads and railways can
help reduce the required width of the greenstrip planting.
Natural fire breaks, such as streams or rocky areas, can also
be incorporated to reduce greenstrip width.

For recommendations on what species and strategies may
work best for greenstrips in specific communities or regions,
contact your nearest Natural Resources Conservation
Service. Local service center contact information is available
on the agency’s Web site at http://www.nrcs.usda.gov.

Author is BASF Professional Vegetation Management marketing
manager, Raleigh, NC 27709, millerdw@basf.com.
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T
he effort to restore disturbed sites and mitigate
environmental degradation consumes a consider-
able amount of a natural resource manager’s time.
In arid and semiarid environments, restoration

seedings are often very difficult to establish. Resource man-
agers are frustrated with the lack of seedling success after
using conventional methodologies and have started using
nonconventional methodologies such as propriety seed treat-
ments. The exact nature of these propriety products is often
confidential, but they generally consist of either nutrient or
micronutrient enrichment or inoculation with unspecified
microorganisms. One of the more popular propriety seed
treatments used in Nevada is known as GERM-N-8®. This
product is a suspension of nutrients (14% phosphorous, 3%
potassium, and 2% nitrogen) applied to dry seed at a rate of
6.5 ounces per 100 pounds of seed. The cost of using this
product can range depending on the contract, but estimates
run in the neighborhood of 10 cents per pound of seed if you
apply the product yourself to 20 cents per pound of seed if
the contractor applies the product.

Nevada experienced extreme fire conditions in 1999, when
1.8 million acres of rangelands burned (Fig. 1). The most
extensive restoration/revegetation effort in history began with
$60 million being obligated over a 2-year period in Nevada
alone. Within these 1.8 million acres of charred rangeland,

over 1,100 separate fires burned more than 140,000 acres of
sage grouse habitat that consisted of nearly 40 sage grouse
leks, and another 700,000 acres of mule deer and antelope
habitat. More than 1,500 wild horses were removed from the
charred rangeland, and livestock operations were faced with
the hard reality of finding alternative grazing resources away
from these charred rangelands that would be closed from

Do Micro-Nutrient Seed
Treatments Assist in Range
Restoration Efforts?
Resource managers are frustrated at the lack of seedling success using conventional
methodologies and thus have turned to other approaches such as using seed treatments.

By Charlie D. Clements and James A. Young

Figure 1. A small portion of the 1.8 million acres of rangelands that
burned in Nevada in 1999.

This article has been peer reviewed.



27April 2006

grazing for at least 2 years. This massive restoration/revegeta-
tion effort resulted in the purchase of 4.8 million pounds of
native and nonnative seed (1.4 million pounds of native seed
at an average of $7.75/pound, and 3.4 million pounds of non-
native seed at an average of $1.99/pound) to be seeded on
approximately 800,000 acres. In the fall of 2000 and the
spring of 2001 the Winnemucca District of the Bureau of
Land Management, US Department of Interior, seeded more
than 900,000 pounds of grass, forb, and shrub seed treated
with GERM-N-8® at an added cost of more than $190,000.
Success of using this propriety product varies greatly among
resource managers’ reports: some report excellent success,
some report initial success with no long-term benefit, and
others report no success (Fig. 2). The lack of experimental
design makes it impossible to assign cause and effect of such
successes and failures.

Perennial Grass Emergence and
Establishment
We tested the propriety product GERM-N-8® on the emer-
gence and establishment of 8 native and 1 nonnative peren-
nial grasses at 2 locations in northwestern Nevada. The native
perennial grass species tested were big bluegrass, Idaho fes-
cue, thickspike wheatgrass, squirreltail, western wheatgrass,
needle-and-threadgrass, Indian ricegrass, and bluebunch
wheatgrass. Crested wheatgrass was the nonnative species
tested (Table 1). Dry seed of these species were treated with
GERM-N-8® at the recommended rate of 6.3 ounces per
100 pounds of seed. Treated and untreated seed of each
species was seeded by hand in October 2001 at a rate of 12
seeds per foot and replicated 3 times at the 2 locations. The
first location, known as Beddell Flat, is 30 miles north of
Reno, Nevada. At 5,080 feet elevation, the site received an
average of 8.5 inches of precipitation per year as indicated by
a rain gauge at the study site. The site is dominated by

Wyoming sagebrush, Nevada ephedra, and an understory of
Thurber’s needlegrass. The second location is about 30 miles
north of Reno, and is known as Granite Peak. The site is at a
higher elevation of 5,840 feet, received an average of 10.6
inches of precipitation, and is dominated by mountain big
sagebrush, with an understory of Thurber’s needlegrass,
Idaho fescue, and squirreltail. Treatments were sampled
monthly from November 2001 through August 2003 as ini-
tial sprouting, mortality, and persistent establishment were
recorded. The initial sprouting of squirreltail, thickspike
wheatgrass, Indian ricegrass, and bluebunch wheatgrass was
more successful at the Beddell Flat site when treated with
GERM-N-8®, but this only held true for squirreltail and
Indian ricegrass at the Granite Peak site (Table 2). After 2
years, the persistent establishment of treated seeds was less
than that of the seeds not treated, except for Indian ricegrass
at the Granite Peak site. It was interesting to compare the

Figure 2. Many seeding efforts failed following the 1999 wildfire
restoration/revegetation efforts. Table 1. Common and scientific names of 

plant species tested

Common Scientific

Big bluegrass Poa secunda

Bluebunch wheatgrass Pseudoroegneria spicata

Crested wheatgrass Agropyron desertorum

Idaho fescue Festuca idahoensis

Indian ricegrass
Achnatherum

hymeniodes

Needle-and-threadgrass Hesperostipa comata

Squirreltail Elymus elymoides

Thickspike wheatgrass Elymus lanceolatus

Western wheatgrass Pascopyrum smithii

Antelope bitterbrush Purshia tridentata

Basin big sagebrush
Artemisia tridentata ssp.

tridentata

“Immigrant” forage kochia Kochia prostrata

Mountain big sagebrush
Artemisia tridentata ssp.

vaseyana

Wyoming big sagebrush
Artemisia tridentata ssp.

wyomingensis
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conversion of initial sprouting to establishment between
treated and untreated seeds; certain species had more initial
sprouting of seedlings, but also more die-off and subsequent-
ly less establishment. This was most apparent with thickspike
wheatgrass at the Beddell Flat site. The initial sprouting of
treated thickspike wheatgrass seeds was 5.8 seedlings per foot
compared to 4.1 of the untreated seeds, yet the establishment
was 0.6 seedlings per foot when treated compared to 1.6
seedlings per foot when not treated. Again, using the propri-
ety seed treatment product GERM-N-8® benefited initial
sprouting of some perennial grass species over those untreat-
ed, but the establishment of these perennial grass species did
not benefit from this treatment at these study sites.

Shrub Emergence and Establishment
When we first started indicating our preliminary results of
the perennial grass experiments, comments arose suggesting
that the success that resource managers were referring to was
with shrubs such as sagebrush and “Immigrant” forage
kochia. Subsequently we tested the application of GERM-
N-8® on 5 species of shrubs at the same 2 sites in northwest-
ern Nevada. The 3 common big sagebrush species: mountain,
Wyoming, and basin big sagebrush were tested, as well as the
commonly used “Immigrant” forage kochia, and the critical
browse species antelope bitterbrush (Table 1). Dry seed of
these species were treated with the recommended rate of
GERM-N-8® and seeded in October 2003. Using 3 replica-
tions at each site, the sagebrush species and forage kochia
were seeded at a rate of 20 seeds per foot, and antelope bit-
terbrush was seeded at a rate of 12 seeds per foot. The Beddell
Flat site received an average of 10 inches of precipitation over
the 2 years (2003–2004 and 2004–2005), whereas the Granite
Peak study site received an average of 13.6 inches. There was
no significant difference in initial emergence of shrubs

between treated and untreated seeds, other than with
Wyoming big sagebrush, which was twice as dense when
treated with GERM-N-8® at the Beddell Flat site, 0.04
compared to 0.02 seedlings per foot, and 3 times as dense at
the Granite Peak site, 0.33 compared to 0.10 seedlings per
foot. “Immigrant” forage kochia had good initial emergence
at the Granite Peak site (0.40 untreated and 0.33 treated per
foot), but significantly decreased during the summer to 0.06
seedlings per foot for both treated and untreated plots. The
shrub seeding at the Beddell Flat site was a complete failure;
the only established plants after 2 years were the untreated
Wyoming big sagebrush (0.003 per foot) and the treated and
untreated mountain big sagebrush (0.01 seedlings per foot).
The Granite Peak site experienced better success; treated and
untreated seeds of all species established in the plots.
Mountain big sagebrush experienced the best success with anFigure 3. Initial emergence of the perennial grass, crested wheatgrass.

Table 2. A comparison of established plants per
foot of row using treated and untreated seeds at
the Granite Peak plots

Species Treated Untreated

Big bluegrass 25 2

Bluebunch wheatgrass 0.25 0.75

Crested wheatgrass 2.50 4.50

Idaho fescue 0 0

Indian ricegrass 0.50 0.25

Needle-and-threadgrass 2.25 3.25

Squirreltail 0.25 0.25

Thickspike wheatgrass 1 1.25

Western wheatgrass 0.50 2

Antelope bitterbrush 0.02 0.02

Basin big sagebrush 0.07 0.19

“Immigrant” forage kochia 0.06 0.06

Mountain big sagebrush 0.08 0.13

Wyoming big sagebrush 0.13 0.19
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establishment of 0.19 seedlings per foot in untreated plots
and 0.13 seedlings per foot in treated plots.

Remember, shrubs are naturally spaced at larger distances
than are herbaceous grass species, so it is important to look
at the plant community as a whole to get a better picture of
just how our seeding compares to that of the adjacent,
already established plants. For example, at the Granite Peak
site the adjacent community has a density of 130,680 peren-
nial grasses per acre. Our seeded perennial grasses have a

density of 35,930 per acre. The shrub density at Granite
Peak in the adjacent community, mainly mountain big sage-
brush and antelope bitterbrush, is 7,380 per acre compared
to our seeding that resulted in 305 shrubs per acre. The adja-
cent plant communities are made up of plants of various
ages, whereas our plots are made up of plants on their second
year. Over time, these established plants are very important
in the restoration process of plant communities because they
produce seed for the recruitment of plants in future years
(Figs. 3 and 4). Far too often, plant communities damaged
by wildfires are not seeded, and in the case of big sagebrush,
the seed source is absent and there is no hope for shrubs to
get established.

The treatment of these shrub species with GERM-N-8®
was not found to be beneficial in the establishment of more
shrubs in this study, although the increase in the initial
sprouting of some perennial grasses is worth further investi-
gation. Resource managers need to realize that the added
costs of using such propriety products may not increase their
success in restoration efforts, but if they are going to use such
treatments, they should scientifically collect data and main-
tain records that allow them to make informed decisions in
the future.

Authors are Range Scientists, US Department of Agriculture–
Agricultural Research Service, 920 Valley Road, Reno, NV
89512, charlie@scs.unr.edu.

Figure 4. The establishment of perennial grasses is critical to the sup-
pression of the highly invasive exotic annual weed, cheatgrass. The
suppression of cheatgrass decreases the fuel load and frequency of
wildfire which is needed to allow for the return of shrubs and other
native plant species.
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O
n a hike across the United States Sheep
Experiment Station (USSES), you will likely see
wooden stakes, rebar, fence posts, and angle
iron. How did they get there? What is their

story? Numbers are etched in the iron, attached to tags, or
painted on the wooden stakes. What are they all about? 

Rangeland scientists have been here and left their mark.
For over 80 years, research on rangelands has been con-

ducted on the USSES, which is an important component of
the US Department of Agriculture–Agricultural Research
Service. The first president of the Society for Range
Management, several charter members, and many other
first-class scientists began their careers conducting research
at the USSES (Table 1). The quality of research that has
emerged is a reflection of those scientists’ abilities and con-
tributions. The long history of research, resulting in over 70
scientific publications, provides a foundation for understand-
ing ecosystem processes and the consequences of manage-
ment practices and disturbance.

Land with Limited Water
In 1915 President Woodrow Wilson signed the first of sev-
eral land withdrawals from the public domain “for use by the
United States Department of Agriculture as a sheep-breed-
ing and grazing experimental station.” Today 19,400 ha

(47,942 ac) are assigned to the USSES and a further 15,970
ha (39,471 ac) are leased from the Department of Energy,
the US Department of Agriculture–Forest Service, and the
Department of Interior–Bureau of Land Management. A
newcomer to the spring/fall range will soon notice that there
is very little water on the property, with only 1 ephemeral
creek that runs along the western side. All water that is not
utilized by plants or does not evaporate soaks into the
ground and eventually reappears at Thousand Springs near
Twin Falls, Idaho.

A water well, a few thousand sheep, and 10 fenced pas-
tures were in place in 1925 when the first grazing experi-
ments were initiated. Early experiments were designed to
determine the influence of climate and the interaction of
grazing on forage production. Although no longer relevant
to modern grazing practices,1 the concept of range readiness
was studied at the USSES. In one form or another, similar
types of research are still being conducted on western range-
lands. One of the first studies, measuring the effect of graz-
ing seasonality on plant productivity and populations (Fig.
1), is the subject of 5 scientific papers.2–6 This study meas-
ured the damaging effects of heavy annual spring grazing
and the beneficial effects of spring deferment and heavy fall
grazing. This study is ongoing.

Mountain Summers and Feedlot Winters
Sheep management at the USSES is similar to standard
sheep management practices in the Intermountain West

The United States Sheep
Experiment Station: Shedding
Light on Rangeland Ecosystems
By Steven S. Seefeldt and William Laycock

This article has been peer reviewed.
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(Fig. 2). After early spring lambing, sheep graze new spring
growth on the sagebrush steppe of the Upper Snake River
Plain. Sheep move up to the Centennial Mountains on the
Idaho–Montana border once the snows have melted. After
late summer weaning, the sheep are moved from the moun-
tains to lowlands for fall and early-winter grazing. Before the
big winter snows arrive, the sheep are moved to a feedlot
facility where they must be fed and later sheared.

Each of the sheep movements is to a different ecosystem,
providing new opportunities for research. For example, studies
have been conducted 1) on the summer range to determine the
impacts of rest rotation; 2) on the spring/fall range to deter-
mine appropriate grazing strategies; 3) on winter grazing lands
to determine sheep diet selection; and 4) on the feedlot to
determine appropriate amounts and types of supplemental
feed. Research on plant growth and development, lamb weight
gains, and range utilization has been the subject of several sci-
entific papers.7–9 Scientists have begun new research to deter-

mine the impact of sheep bedding areas on the vegetation and
soils in the Centennial Mountains (Fig. 3) and to measure
water quality changes during stream crossings.

Getting the Measure of Vegetation
One of the most difficult problems in rangeland science and
management in arid ecosystems is how to measure vegeta-
tion. There is an enormous amount of variability in vegeta-
tion that can be observed as one walks across the land. How
extensive should the measurement plots be to account for
vegetation variability? How many plots are needed to have
confidence in the measurement? Do the size and number of
plots need to change if plant species change? These questions
and more have challenged rangeland scientists and managers
ever since the question of whether grazing alters vegetation
was first asked.

In 1938, Dr. Joseph Pechanec and George Stewart con-
ducted landmark studies to determine the size and number
of plots needed to measure vegetation with an acceptable
degree of confidence.10–11 Using the newest statistical tech-
niques and hand calculations (long division, square roots),
they were the first to document the degree of sampling
intensity needed to describe the vegetation and determine
with confidence that scientific treatments alter vegetation.
Use of the correct plot size and number of replicates is a les-
son that, if ignored, will result in findings of no differences
where differences actually exist. The widely used weight-
estimate method for estimating aboveground biomass was
first developed and tested at the USSES.12 Recent research at
the USSES is focused on using digital imagery to measure
vegetation (Fig. 4), which has been determined to decrease
the cost while increasing the precision of vegetation cover
measurements.13

Influence of Climate on Vegetation
Given the inherent difficulties in measuring rangeland vege-
tation, how does a scientist or manager incorporate the addi-

Table 1. Range researchers who have worked at
the US Sheep Experiment Station

Scientist Organization Year

C. L. Forsling USFS 1923–1930

G. W. Craddock USFS 1930

G. D. Pickford USFS 1931

Joseph F. Pechanec USFS 1932–1945

George Stewart USFS 1932–1945

Clark E. Holscher USFS 1945–1949

James P. Blaisdell USFS 1949–1954

Walter F. Mueggler USFS 1954–1955

Charles Wulstein USFS 1955–1957

William A. Laycock USFS 1958–1961

C. M. Cain USFS 1962–1964

Henry A. Wright USFS 1964–1967

Royal O. Harniss USFS 1967–1972

Robert B. Murray ARS 1977–1986

John Walker ARS 1988–1997

John Hendrickson ARS 1998–1999

Steven S. Seefeldt ARS 2000–2005

Corey A. Moffet ARS 2005–present

USFS indicates US Department of Agriculture–Forest
Service; ARS, US Department of Agriculture–Agricultural
Research Service.

Figure 1. Fifty years of continuous spring grazing (left of fence line)
and fall grazing (right of fence line) has resulted in significant change
in vegetation populations.
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tional factor of climate on multiyear studies? One year the
land can produce 600 kg/ha (535 lb/ac) of plant biomass, and
the next year, depending on the climate, it can produce 3,000
kg/ha (2,680 lb/ac). How can this climatic impact be quan-
tified, while at the same time accounting for changes in the
vegetation as a response to scientific treatments or manage-
ment? Was enhanced plant growth this year due to changes
in management or well-timed rains? 

Research at the USSES, starting in 1923 and continu-
ing today, is designed to address this issue of climatic vari-
ation and vegetation response. A variety of permanent
plots were established in the 1920s. Weather has been con-
tinuously monitored from 1923 to present. Research was
conducted through the Dust Bowl years (mid-1930s) and
provides information regarding recovery times for perenni-
al grasses following drought.14 Additionally, the relation-
ship between abundance of precipitation and annual
growth of forage has also been examined at the
USSES.15–16 The findings provide land managers with
information essential to managing rangelands through cli-
matic extremes common to the sagebrush steppe. Recently,
funding is being secured to digitize historic maps and
chart quadrats as the first step in determining how vegeta-
tion populations may have changed over time as a conse-
quence of changes in the climate.

Fire in Rangelands
Fire is a controversial topic in the west and more quality
research is needed to study the consequences of fire on the
rangeland ecosystem. Fires are a naturally occurring phe-
nomenon in the sagebrush steppe. Since humans have
arrived, people have intentionally started fires for a variety of
reasons. People have also suppressed fires to enhance wildlife
habitat or protect property. Some prescribed fires have also
been started at times of year when they don’t occur natural-
ly. How do these fires affect the ecosystem? What happens if
fires are suppressed? Is there a natural fire cycle? Should pre-

scribed fires be allowed or prohibited? What about natural
fires? How soon should grazing begin after fire?

At the USSES, key studies have been conducted to deter-
mine the consequences of fire. Some of the earliest research
on using prescribed fire to control or reduce sagebrush was
conducted at the USSES. Wildfires have burned across
USSES land multiple times. Prescribed fires have been start-
ed at the USSES for both management and research purpos-
es (Fig. 5). Pechanec and Stewart’s 1944 publication17

described one of the earliest studies outlining techniques for
burning sagebrush. Because fires at the USSES have been
well mapped, we know how frequently areas on the USSES
have burned in the last 80 years, ranging from 0 to 5 times.
Recovery of vegetation after fire was thoroughly document-
ed for 37 years after a prescribed fire in 1932. The succession
of vegetation after the fire has served as a benchmark for
understanding vegetation recovery after fire in the sagebrush

Figure 2. Seasonal sheep rotation at the US Sheep Experiment Station.
Figure 3. Sheep bed-down areas (yellow shapes) and sample points
(red dots) on the US Sheep Experiment Station summer range.

Figure 4. Digital image (6–8 m) of rangeland taken 100 m above
ground level using a camera mounted on a 225-kg airplane 3 years
after a wildfire on US Sheep Experiment Station property.
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steppe.18 Fire research is ongoing at the USSES, with fires
being replicated in space and time and with particular atten-
tion given to before-fire vegetation (Fig. 6) in order to devel-
op predictive models of vegetation response after fire based
on vegetation condition before the fire.

Exotic Weed Invasions in the West
Exotic weed invasions are an important threat to native
rangeland vegetation, soils, and economies. There are more
than 20 exotic weed species involved and many additional
exotic plant species that were initially planted to “improve”
rangelands that may be added to the list. Why are these
plants spreading so fast? Are chemicals the only control
measure that is effective for managing them? What does
plant diversity have to do with invasion susceptibility? Can
grazing be part of the solution?

Downy brome was documented in the spring/fall range at
the USSES in 1923. A vegetation map produced in 1938
shows a pasture that had been seeded to sunflower years ear-
lier to be largely downy brome and Russian thistle. Although
weed levels are low at the USSES, other exotic weeds have
been moving into the Upper Snake River Plains more
recently. North of the sheep station spring/fall range is an
invasion of leafy spurge that has been the focus of research

for over a decade. To the west is an invasion of spotted knap-
weed and to the south is an invasion of Russian knapweed.
Some of these plants are classified as noxious weeds, but all
are nutritious forage for sheep. Therefore, current research at
the USSES is targeted at determining whether strategic
sheep grazing can be used as a tool to contain weed popula-
tions, increase resistance of rangelands to invasion, and
decrease the density of these exotic plant species (Fig. 7).

Alternative Grazing Strategies 
Livestock grazing alters vegetation in predictable patterns
based on type of animal, grazing season, and stocking rate
and density (Fig. 1). With this in mind, is it possible to
develop grazing strategies to improve rangeland vegetation?
Can livestock grazing strategies be part of a restoration proj-
ect? Will grazing strategies be developed to improve vegeta-
tion productivity and diversity? Can grazing strategies be
developed to suppress exotic weeds and enhance native veg-
etation?

At the USSES, scientists are just beginning to document
the impact of strategic grazing of exotic weeds on the asso-
ciated native vegetation. If livestock graze exotic weeds when
they are most susceptible to injury and if it is at a time when
desired vegetation is resistant to grazing, then perhaps native
vegetation may recover and outcompete exotic weeds. If the
strategy works, people with weed-infested fields might be
willing to pay livestock managers to have their weeds man-
aged. Scientists at the USSES are conducting research to
determine whether sheep productivity will be altered when
consuming exotic weeds as a large portion of their diet. On
the USSES summer range, a study is in progress to deter-
mine whether the spoil from an inactive mine can be reveg-
etated using broadcast seeding followed by a band of 1,000
ewes and their lambs trampling the seed into the soil to
improve germination (Fig. 8). At the USSES, all current
grazing studies on the range include measures of vegetation

Plant names used in manuscript

Common name Scientific name

Downy brome Bromus tectorum L.

Russian thistle Salsola iberica Sennen

Leafy spurge Euphorbia esula L.

Spotted knapweed Centauria maculosa Lam.

Russian knapweed Centauria repens L.
Figure 6. Quickbird satellite image of the 2002 fire study at the US
Sheep Experiment Station.

Figure 5. Prescribed fire in 2003 at the US Sheep Experiment Station.



34 Rangelands

change, which will ultimately result in the development of
additional science-based grazing strategies designed to move
rangeland vegetation toward a desired goal.

Future Directions and Building on the Base
Where is rangeland science at the USSES heading? There

are issues of rare and endangered species. There are political
pressures to change rangeland use. At the USSES, efforts are
made to predict future trends and attempt to be proactive
while at the same time conducting excellent research.

New technologies are always being developed that have
promise for improving rangeland measurement and manage-
ment. These technologies are being tested in cooperation
with other ARS scientists, and other federal agencies. With
assistance from Idaho State University (Pocatello, ID), the
USSES is entering all research information into a station-
based geographic information systems (GIS) database. This
GIS database relates our research, animal-management
strategies, soils, vegetation, fires, and climate to each other.
Databases such as this are important in developing scientifi-
cally based predictions of what will happen to the sagebrush
ecosystem if conditions such as management, climate, fire
cycle, etc. are altered. Improved measurement methods
(more precise and cost effective) will be used to document
improvements to rangelands as a consequence of these alter-
native grazing strategies.

Conclusion
Rangeland vegetation will always be in a state of change.
Plant communities respond in a variety of ways to distur-
bance, changing climates, and successional processes follow-
ing fire. The rate of change in rangelands has increased
because of the introduction and expansion of exotic plant
species, increasing fragmentation of landscapes, alterations

of fire cycles, and expanding human populations. Despite all
these changes, research at the USSES, with its long history
of excellent science, is producing products that help scientists
and land managers develop science-based strategies to main-
tain and improve our rangelands for generations to come.

Authors are Research Agronomist, USDA-ARS, Subarctic
Agricultural Research Unit, Room 355 O’Neill Bldg, University
of Alaska Fairbanks, Fairbanks, AK 99775, sseefeldt@
pw.ars.usda.gov (Seefeldt); and Certified Senior Ecologist,
Rangeland Enterprises, Rangeland and Natural Resource
Consulting, 3415 Alta Vista Drive, Laramie, WY 82072
(Laycock). At the time of research, the lead author was
Rangeland Scientist, USDA-ARS United States Sheep
Experiment Station, HC 62 Box 2010, Dubois, ID 83423.
USDA Agricultural Research Service is an equal
opportunity/affirmative action employer and all agency services
are available without discrimination.
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Editor’s Note: This paper was developed out of a talk at the
Professional Issues Luncheon at the 2004 SRM meetings, where
the topic was “Communicating Rangeland Ecology to a Diverse
Audience.” We should all take heed of the comments.

I
was out in my garden recently when a troop of children
neared the corner. A preschooler leading the pack on
his tricycle called back to his mother, “Which way are
we going, Mom? Do we go straight or turn?”

His mother responded with, “We’re going forward.”
The young boy sat on his tricycle for a few minutes before

turning back to his mother and asking, “Which way is for-
ward, Mom?”

The word “forward” was a simple concept to the 30-
something mother, but the term was not within the
preschooler’s experience. We forget how much we have
learned over the years and that technical terms we use daily
are unfamiliar to others. Our choice of words is of critical
importance when trying to explain scientific concepts, such
as the basic ecology associated with grazing management. If
we want the public to listen to our management concerns, we
need to help them understand and to be interested. We will
lose our audience if they do not understand our terminology.
We use technical jargon, uncommon words, or even region-
alisms that not everyone understands. Phrases like “below-
ground biomass” may not be needed if the word “roots” con-
veys the same idea. I know I have been stopped by my urban-
dwelling family and friends more than once to clarify terms
such as “open heifer” or “running a transect.”

In addition to the need to define specific terms, we need to
be aware that words can have different meanings. Familiar
words can be unclear when used in an unfamiliar context.
Although someone would understand if you said you had spent
the afternoon browsing in a bookstore, they might not relate the
term browsing to a feeding pattern in goats. The word “range”
carries 16 definitions in my American Heritage Dictionary. The
definition indicating that range is “a testing area in which rock-
ets and missiles are fired and flown” falls just before “an exten-
sive area of open land on which livestock wander and graze.”

Do not let an audience go astray by giving them the
opportunity to think of a different definition than you
intend. I sat in a meeting with a group of livestock produc-
ers not too long ago where the term “landscape ecology” was
being used. A man in the audience raised an objection to the
term because he was defining “landscape” as the verb mean-
ing “to redesign” or “to make more attractive.” He was
uncomfortable with the idea of redesigning our rangelands.

Awareness of the origins of terminology helps us recognize
the potential for misunderstanding. We commonly use syn-
onyms or metaphors to clarify biological processes. We discuss
“food webs” and “state and transition models.” These terms are
used to help us visualize some very complex processes.

Although some guides to science communication
encourage the use of metaphor, others have cautioned that
some metaphors may be inappropriate. In a 2003 issue of
Science,1 several researchers penned an essay called “Natural
Enemies—Metaphor or Misconception?” in which they
cautioned that metaphors may not always convey the
intended message. An example was the term “natural
enemy.” In using this phrase, we may be referring to a pred-
ator–prey relationship that occurs in nature, but by use of
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the term “enemy,” have we asked our reader whether right
and wrong are involved? 

As I read this Science essay I thought of other examples of
metaphors that could create confusion. One is the word “dis-
turbance.” We refer to fire and grazing as “disturbances.” Are
we setting ourselves up for negative views of fire and grazing
on rangelands because our audience thinks of the definition
of disturb as “to break the rest, quiet or calm” rather than “to
cause to move from a settled position”? 

Communicating the science involved in rangeland man-
agement to diverse audiences is important for successful
adoption of land management practices, for effective deci-
sion-making by land management agencies and lawmakers,
and for general public awareness. To effectively communicate

information about the resource, it is important that we find
a way to relate to our audience’s world and understand that
we don’t all share the same vocabulary.

Author is Range Animal Nutritionist, US Department of
Agriculture–Agricultural Research Service, Fort Keogh Livestock
and Range Research Laboratory, Miles City, MT 59301,
Elaine@larrl.ars.usda.gov.
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One spring day in 1950, a major forest fire swept through the Capitan Forest in New
Mexico. It was driven by a strong wind, often out of control. A black bear cub wandered near-
by. Firefighters, busy with containing the blaze, had no time to spare.

Later they found the cub had been caught in the fire. He had not fared well. He was badly
burned on paws and hind legs. Those who found him passed him to a rancher who in turn
called state officials. His wounds were treated and he survived. He eventually became an
American icon: Smokey Bear, the symbol for fire prevention for the USDA Forest Service.

Created in 1944, the Forest Service’s fire prevention campaign had a jerky start. Then, in
the 1950s, with Smokey Bear as the central figure, it became the longest running public ser-
vice campaign in history. Smokey’s first forest fire prevention message remained unchanged
for 50 years until April 2001, when the Ad Council updated his message to address the
increasing number of wildfires in the nation’s wildlands. Smokey remains one of the world’s
most recognizable fictional characters.

The ponderosa pine forest where the cub was found is now surrounded by summer cabins,
vacation homes, and permanent residences. Like many throughout the West, they are threat-
ened almost annually by fire. Debates rage from local coffee shops to the halls of Congress on
ways to protect property in areas where fire has been rigidly excluded from forests.

The theme for this issue of Rangelands is “wildlife and fire.” The theme for the last issue,
“grazing management,” was clearly about a tool. This issue’s theme deals more directly with
components of the ecosystem. Although both are manipulated in land management, neither
is distinctly a tool, each being an integral part of the system.

The story of the orphan cub that became an icon highlights many of the hazards a land
care professional faces when he ventures into the minefield where these 2 parts of the ecosys-
tem come together. There science is often trumped by emotion. Fear causes normally ration-
al people to demand security even if it sacrifices land health. Feelings often replace facts.
Land management policies become more political than scientific.

I write not to defend or condemn the Smokey Bear fire program or to lambaste politicians
for their policies. Instead, I want to examine the roles of wildlife and fire in the ecosystem
and try to sort out how they can be used by land care stewards.

Wildlife is part of the consumer organism subset of the controlling factors of ecosystems:
climate, geological materials, and organisms. Technically, I suppose any native animal is
wildlife. But our cultural definition usually limits wildlife to native vertebrates, especially those
we enjoy, consider useful, or think are pests. Traditionally, many “wildlife” specialists were peo-
ple who worked with game animals, those mammals many now describe as charismatic
megafauna. Modern wildlife people find themselves spokespersons for most native animals.

Fire is an important abiotic component in ecosystems, but ecologists differ on how it fits.
Some argue it is a controlling factor or a part of climate. Others consider it a dependent fac-

Listening to the Land

Thad Box Smokey’s 
Altered Habitat
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tor being influenced both by biomass and climate. Whatever
its classification, managers find it a useful tool. Fire has been
associated with humanoids for about a half million years.
Early humans feared it. Some worshipped it. It was impor-
tant in early human health, its use one of the important
events that led to the development of civilization.

Prior to domestication of animals, the relationships
between wild animals, humans, and fire were part of human
strategy for survival. Wildlife was a major food source. Fire
was often used as a tool to increase food supply or to ease
capture of animals. Jared Diamond, in Guns, Germs, and Steel,
describes what he calls “firestick farming” among early
Australians. Although the techniques differed, similar situa-
tions occurred on every major continent.

Diamond described the relationship between fire and
wildlife: “The Aborigines modified and managed the sur-
rounding landscape in ways that increased its production of
edible plants and animals, without resorting to cultivation. In
particular, they intentionally burned much of the landscape
periodically. That served several purposes: the fires drove out
animals that could be killed and eaten immediately; fires con-
verted dense thickets into open parkland in which people
could travel more easily; the parkland was also an ideal habi-
tat for kangaroos, Australia’s prime game animal; and the fires
stimulated the growth both of new grass on which kangaroos
fed and of fern roots which Aborigines themselves fed.”

As plants and animals were domesticated, human rela-
tionship to wildlife and fire changed. Farming systems pro-
vided both plant and animal foodstuffs. Although wild ani-
mals still provided food, they also destroyed crops.
Uncontrolled fires were a danger. Gradually, both wildlife
and wildfire became an unwelcome part of human existence.
Humans found strategies to protect themselves from natural
dangers. Killing animals, ranging from rats to tigers, just to
eliminate them, made life more secure. Fire protection
became a societal concern.

By the time Europeans arrived in the American West, the
removal of pests and control of nature were seen as marks of civ-
ilization. Firearms were commonplace, and wildlife was soon
reduced to small populations. Native grazers were replaced with
domestic animals. Predators were controlled. Human-caused
fires increased and were added to those naturally caused or start-
ed by native people. Most of the West was overgrazed or over-
burned by the beginning of the 20th century.

Today’s land care steward inherited a landscape severely
changed by the early European conquest. Current conditions
also reflect almost a century of use as professions such as

forestry, range management, and wildlife management
developed. As science improved and was applied to the land,
attitudes about wildlife and fire changed again.

Wildlife, especially those considered game animals,
became culturally important as sport hunting became popu-
lar. Protected and managed, their numbers increased. As
human populations moved from rural to urban, attitudes
toward wildlife changed again. After the Vietnam War, pub-
lic resistance to guns and violence increased. Sport hunting
declined in popularity.

Wild animals became appreciated for their aesthetic or
ecological value. Butterflies, owls, snails, salamanders, and
pupfish demanded their share of the wildlife attention.
Protection of less abundant wildlife was more likely to be for
biodiversity than for any economic use. Endangered species
were protected.

Societal interest in wildlife slowly shifted to aesthetic, sci-
entific, and ecological concerns. Public attitudes about wildfire
remain largely economic: how can I protect my property?
News media, reporting on wildfires, list structures burned but
seldom comment on ecological values. Politicians approve
emergency funds to build or protect houses, not to improve
habitat for hummingbirds or to save a population of rare vetch.

Land care professionals should look to the burned black
bear cub saved from a New Mexico forest and learn from its
successes and mistakes. We should examine again what hap-
pens when fire and cute, fuzzy critters raise emotions to high
levels. Fear, shame, pity, embarrassment, and guilt drive peo-
ple to want to right whatever wrong. Science is not as impor-
tant as salving guilt. But we had better be careful what we ask
for. Rigid, widespread control of wildfire has caused a new
set of land management problems where Smokey was born.

We can minimize mistakes in the emotional arenas of
wildlife and fire if we test each proposed action with our best
science. Our science is better than when Smokey became the
icon for wildfire control. We have better tools. High-speed
computers can run models of “what if ” scenarios, including
social science estimates of what people will accept. The sci-
ence available to use managing rangelands and forests is
improving daily. It is our role to get that science before pol-
icymakers who are conditioned to respond to one-issue
problems. We have the power to manage rangeland and fire
to leave the world better for our grandkids. That power rests
in our application of science.

Thad Box, thadbox@comcast.net.
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T
he SRM History Committee has conducted inter-
views with many of the Society’s Charter
Members to capture their perspective of events
leading to and subsequent to the formation of the

American Society of Range Management in 1947–1948.
Interviews from several of these individuals will be shared for
today’s SRM members to enjoy and learn from.

SRM Charter Member — Robert S. Rummell
Editor’s Note: Bob Rummell sent his written responses to inter-
view questions to Bill Hurst in November 2004. They are slight-
ly modified to fit this format. Bob can be reached at 5406
Newington Rd, Bethesda, MD 20816-3316.

In 1944, when I reported for duty as a junior range scien-
tist at the Pacific Northwest (PNW) Forest and Range
Experiment Station in Portland, Oregon, I soon learned that
professionals in range science and management, as well as
many ranchers, wanted to have a society that more nearly rep-
resented their interests rather than to continue to be affiliated
with societies that focused on other disciplines. This came
from G. D. Pickford and Elbert H. (Bert) Reid. Then, in late
1944 or early 1945, Joe Pechanec was transferred to PNW as
Station Chief of Range Research. Joe became the spark for our
group of range folks, as I am sure he was in his prior assign-
ment at the Sheep Station, Dubois, Idaho, in advancing the
idea that range people would be better served were they to be
represented by a society that more nearly focused in on the
problems, work, and other aspects that were important to us.
It was OK to publish in the Journal of Forestry, the Journal of
Ecology, or one of the soils journals, but it was felt there would
be more opportunity for the range folks to advance, to spread
what we believed in and had found out, if we could talk from
our own platform. It also would be important if such a socie-
ty could include ranchers and other users of rangelands.

Important to the prehistory of our Society was a March
1946 Interagency Range Management Conference held in
Moscow, Idaho. Vigorous discussions during that meeting
were held on the need for a range management organization.
Dr Vernon Young, University of Idaho, chaired that portion
of the meeting. Attending the meeting were representatives
from Economic Research Service (ERS), Forest Service
(FS), Grazing Service (GS), Soil Conservation Service
(SCS), Idaho Fish and Game, Washington Fish and Game,
the old Production and Marketing Service of the US
Department of Agriculture (USDA), University of Idaho,
Montana State College, Oregon State College, University of
Montana, and Washington State College. Bureau of Land
Management (BLM) may also have been at this meeting.
Four later-elected presidents of SRM attended the 1946
conference—Joe Pechanec, Mel Morris, Dr Young, and Dr
Harold Heady.

Because I was probably the junior person there, Joe
Pechanec nominated me to be Secretary Pro Tem. My notes,
turned over to Dr Young, were, fortunately for the good of
the Society’s prehistory, thoroughly reviewed and complete-
ly revised by him. As the Society came into being, as I recall,
Terry White, SCS state range employee of Portland,
Oregon, became the first Executive Secretary. He was suc-
ceeded by John Clouston, a Forest Service range manager,
also from Portland.

I did not attend the Salt Lake City, Utah, initial annual
meeting. Joe Pechanec had sent me off to attend a 3-month
statistical training session in Washington, DC, that ended
just about the time the first ASRM meeting was adjourning.
My first meeting was either in Boise, Idaho, or the one in
Albuquerque, New Mexico. I don’t recall which came first.
Other meetings in Great Falls, Montana (45° F below zero);
Las Vegas, Nevada (reindeer meat served at the banquet);

Twelfth in a Series: Insight From
SRM’s Charter Members
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and other locations, all have good memories. Some of the
regional and local meetings were outstanding. And, some of
the early projects were also outstanding and advanced the
goals and causes of good range management.

One of the projects that the PNW Section took on
around 1950 was to further interest and inform young peo-
ple about range. Youth range camps were organized. One of
these was held on the Colville National Forest. My role was
to teach the attendees how to identify different grasses. Back
then, we didn’t have all of the technology that today’s educa-
tors have. My teaching technique was to use a flannel graph,
where the individual parts of the grass plant could be
attached or removed—the lemma, the palea, glumes, etc.
(Lucky I can still remember those parts!)

In the period 1953–1960, I was assigned to a range
research program on the flatwoods in south Florida. I do not
recall that we held many formal SRM Section meetings dur-
ing that period. Society members did get together as part of
our work. One such meeting was held in Tifton, Georgia,
the location of cooperative range work being done between
personnel of the SE Forest Experiment Station and a unit of
the University of Georgia. Society members Lowell Halls
and Ralph Hughes did much of the FS range research out of
Tifton during that period. In the early 1960s, the National
Capital Section was quite active, although with a small
membership. One of the Section’s goals was to have the
Society move its headquarters to the DC area. That effort, of
course, did not succeed. In 1965, Clint Wasser appointed me
to cochair the program committee for the 1966 annual meet-
ing. Lowell Halls was to be the other cochair. The meeting
was held in New Orleans, Louisiana.

Although the following events were not Society-sponsored,
they bear recalling because many members of the Society par-
ticipated and, I hope, profited from that participation.

During the course of coordinating some of our FS range-
planning activities with Colorado State University (CSU),
Dr Don Jameson, a member of Dr C. Wayne Cook’s range
staff, told me about some of their range ecosystem–focused
research. CSU was interested in furthering and extending
that work. FS headquarters personnel became interested and
OK’d going ahead with CSU to set up an initial short course
or workshop in ecosystem management planning. That short
course was held in Estes Park, Colorado, in early spring of
1969 or 1970. Attending were about 30 FS managers,
including FS Associate Chief Rex Resler. (I regret having no
record of the meeting—archival records should reveal the
details of arranging and reports on this workshop.)

Following that initial short course, we sponsored a series
of ecosystem planning workshops during a period of several
years beginning in 1970 in further cooperation with CSU.
Ultimately, as many as 800 FS managers and specialists
attended, including representatives from other federal agen-
cies. CSU initially provided the staff and the curricula.
(Other universities later picked up on this concept of train-
ing federal employees in ecosystem management planning.)

Another FS activity that involved many SRM members
was initiated in about 1969. This 50-state effort became
known as the Forest Range Environmental Study. All lands
in the 48 states were included, irrespective of ownership.
Personnel from federal, state, and other agencies participat-
ed. Reports on the studies’ findings were published in 1972.
A 1977 publication reporting on range-type data, assembled
during the 1969–1972 study, included a map that showed the
major forest and range ecosystems of the United States.

How did I become interested in range? Before I became
interested in range, I thought I would like to be a fire look-
out. This ambition came into being during a 17-day canoe
trip in 1936 as a Boy Scout when in northern Minnesota. We
crawled up the ladder of a remote fire tower and looked out
over miles and miles of northern pine forests and the myriad
lakes of that then-wild country. That ambition soon vanished.

In 1937, I enrolled in forestry at Iowa State College (now
ISU), where my interest became focused on range manage-
ment during a 1939 ISU junior-year summer session held on
the Malheur National Forest in eastern Oregon. During that
summer, we visited Murderer’s Creek, where an overpopula-
tion of mule deer had decimated the bitterbrush, Mountain
mahogany, and other browse. Other exposure to the prob-
lems and needs of range during that summer, including dis-
cussions with some local ranchers, led me to decide to major
in range management during the rest of my time at Ames,
Iowa. Guiding that interest was professor Odell Julander, a
transplanted Utahan, who later became a professor at the
University of Arkansas.

When the Society was being formed, it was out of the
question to not want to become a member of the society that
was to represent my life’s chosen profession. Although I had
already become a member of the Society of American
Foresters (SAF) and knew the SAF had a unit that covered
range management, I recognized, as did the principal founders
of SRM, that to be attached to SAF was to be an appendage
to a larger animal. We needed to be our own animal.

My first Section was PNW. Other Sections in which I
was a member were the Southern Section, and the National
Capital Section. Planning for Sections must have been in the
thought from the beginning. According to my records, the
PNW Section had its third annual meeting in Baker,
Oregon, November 1 and 2, 1952. I presented a paper on
cheatgrass at that meeting. I don’t have records of the first
and second PNW section meetings, so I don’t know for sure
when they were held. I do recall, however, attending anoth-
er PNW section meeting, I believe in Yakima, Washington,
before 1953, probably in 1951. I recall giving a paper at that
meeting, also.

I’m not sure that I can project back some 55 or more years
and recall what I expected from ASRM. I was just a young
professional interested in getting ahead in my chosen profes-
sion and probably looked to the Society as one of those
things a person must belong to if you wanted to go with the
flow, meet the right people, and find out what others were
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doing and their interests. Making a contribution to the
health of the range, I hope, was part of my hopes for the
young Society. The Society has been successful in meeting
the initial hopes and goals of the heavyweight founders, such
as Joe Pechanec, our first President; the Harold Headys, C.
Wayne Cooks, and Lincoln Ellisons of academia; and, I
would hope, the many progressive ranchers who contributed
their ranching experiences and leadership to the Society.

I spent my entire career with the FS in research. My first
assignment as a USDA Forest Service range researcher was
in the Pacific Northwest of the United States. In the mid-
1940s, we were concerned about finding out how we could
improve summer ranges through introduction of forage
grasses. With the help of SCS agronomists Dr A. L.
Hafenrichter and John Schwendiman, who provided seeds
they felt might be useful to us, we established experimental
plantings on national forest ranges from the Lakeview area
of southern Oregon to north-central Washington. From that
work, we were able to publish a number of articles and
USDA reports on how to successfully seed those summer
ranges. Learning more about the effects of grazing and log-
ging on range in the ponderosa pine forests was part of my
work during this period. I also became interested in the
effects of fire and its exclusion on those forests.

US Bureau of Indian Affairs worker Harold Weaver had
shown by the early 1940s on the Colville Indian Reservation
that exclusion of fire from ponderosa pine forests of north-
ern Washington had led to the establishment of “dog-hair”
stands of stagnated pine seedlings—in some instances, one
30- to 40-year-old pine seedling per square foot.

Weaver was a pioneer in apprising folks of some of the
bad effects of a policy of controlling all fires in the ponderosa
pine forest type. Using his published work as a lead, and after
our own research, I wrote several papers and reports that
related to the ecology and effects of fire and grazing on pon-
derosa pine forest ranges.

During the years 1953 to late 1959, I was assigned to
southern Florida to undertake a research program in grazing
management on pine ranges. That assignment was not high-
ly productive. I soon realized that grazing of cattle on the
slash-pine flatwood ranges of southern Florida could only be
successful if ranchers took advantage of increased plant pro-
tein from grass regrowth following burning, supplementally
fed their cattle, or used improved pastures—all of these in
some combination. The wiregrass range, by itself, could not
provide enough nutrition for cattle of high breeding to have
high calf crops and birth and weaning weights. That already
was common knowledge among progressive ranchers and
researchers, such as Elver Hodges, SRM member and scien-
tist for the State of Florida Experimental Station at Ona,
Florida.

From 1960 until I retired in late 1980, I was assigned to
the Washington office of the Forest Service Division of
Range Management. My assignments there were many and
varied, and most were in line with the goals of SRM. One

assignment was to work with FS regional range personnel on
development and coordination of range-analysis programs.
During this period, we undertook several range-centered
studies of national scope. One of those was titled “A Trial
Program for Public Land Range Appraisal.”

Congress had directed the FS and the BLM, in 1962, to
do studies that might lead to development of improved
range-management programs on the public rangelands
administered by both agencies. Cyril Jensen, BLM (ASRM
member), and I, with the help of other range professionals,
put together plans for studies to be made during the trial
program. The studies concluded that an appraisal of the 242
million acres of lands administered by the 2 federal agencies
upon which livestock then grazed would be valuable in
bringing about the full productive potential of these lands.
That study proposed methods for a public land range
appraisal. (See Doc. No 119; 87th Congress, 2nd session).

Somewhat later, I was given the assignment to chair an
FS task force that was to look for a new planning methodol-
ogy for resource allocation. That assignment, focusing on
range, gathered information about all the Nation’s range and
developed a technology for its evaluation. Although focusing
on range, the studies put range within the total natural-func-
tioning ecosystem but with consideration of other resource
and resource uses beyond grazing animal use.

Information from all range and forest ecosystems in the
48 contiguous states was assembled by teams of people rep-
resenting the disciplines of forestry, range, ecology, water-
shed, hydrology, soils, economics, recreation, landscape
architecture, and computer science. Furnishing data and
advice were the BLM, National Park Service, Fish and
Wildlife Service, Bureau of Indian Affairs, ERS, SCS, and
the Agricultural Stabilization and Conservation Service.
Results of this nationwide effort were published in several
reports in 1972, with the principal report entitled “The
Nation’s Range Resources—a Forest–Range Environmental
Study.” Many of the more than 100 participants in this study
were SRM members.

Some later assignments that were related to, and of signif-
icance to, the goals of SRM were: Leader, USDA
Interagency Task Force on Red Meat Production from
Ranges of the USA, 1972–1974; Coordinator, USDA
Interagency Work Group on Range Production, 1974–1976;
Principal Staff, USDA Interagency Work Group on Range
Policies and Programs, 1978–1979; and Executive Secretary,
USDA Departmental Committee on Range, 1978–1980. In
all of these latter assignments, the Society for Range
Management was represented by agency staff assigned to the
various task and work groups and the Departmental
Committee.

I took part in both Section and National Society activities
in the 1950s and 1960s. I was able to participate in many
Society meetings with the support of the Forest Service. I
have not been active in the Society in recent years, and I
respect what SRM has done.
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As one of the first professional groups to show its con-
cern for the whole universe of the environment, not just 1
commodity, SRM deserves much credit. Many members of
SRM have been leaders in promoting wise use of our
nation’s wildland resources. The Society has been a signifi-
cant influence in sponsoring good range management on
ranges around the world.

The Society has been very good for the large portion of
our nation that traditionally has been productive of forage
and habitat for grazing animals. From its beginnings, Society
members looked broadly at the forest and range environ-
ment, recognizing that to wisely use the range was to bene-
fit not only livestock production but also other use demands.
I admit, when I began to work in the field of range manage-
ment, I did not recognize the value of standing snags for bird
life. Nor was I as concerned as I later became about tram-
pling and other disturbances by cattle to a stream.

What would I tell young people who wish to make a con-
tribution to the rangeland resource? I would tell them, if they

can and intend to get a higher education, to get as broad an
exposure as possible to the elements that make up the total
environment. Go where a course of study makes you look not
only at soils, geology, range, ecology, and social interactions
but also gives you the basis for integrating all of those and
other elements into a working model that you can use to
benefit the rangeland resource portion of the total environ-
ment. If you can’t do that via a “range” curriculum, then go
where you can get that kind of educational experience. The
range profession was good to me. It enabled me to have a
satisfying career of about 40 years. The American Society of
Range Management, later the Society for Range
Management, helped me contribute some things of value to
the profession and to society, I hope.

Tom Bedell is a member and former chairman of the SRM
History Committee and a member of the Pacific Northwest
Section living in Philomath, Oregon, tbedell@peak.org.



44 Rangelands

Jeff Mosley

Animal Ecology
Elk alter habitat selection as an antipredator response to wolves. S. Creel, J. Winnie, B.

Maxwell, K. Hamlin, and M. Creel. 2005. Ecology 86:3387–3397. (Department of Ecology,
Montana State University, Bozeman, MT 59717). When wolves were present, elk moved
into the protective cover of wooded areas and spent less time foraging in grassland habitats
that had high foraging value but high predation risk.

Precipitation, density, and population dynamics of desert bighorn sheep on San Andres
National Wildlife Refuge, New Mexico. L. C. Bender and M. E. Weisenberger. 2005.
Wildlife Society Bulletin 33:956–964. (US Geological Survey, PO Box 30003, MSC 4901, Las
Cruces, NM 88003). Precipitation limited the numbers of desert bighorn sheep by affecting
production or survival of lambs, most likely through influences on forage quantity and qual-
ity. The carrying capacity for desert bighorn sheep on the wildlife refuge was zero when total
annual precipitation was less than 11 inches.

Grazing Management
An integrated approach to crop/livestock systems: wintering beef cows on swathed crops.

J. F. Karn, D. L. Tanaka, M. A. Liebig, R. E. Ries, S. L. Kronberg, and J. D. Hanson. 2005.
Renewable Agriculture and Food Systems 20:232–242. (D. Tanaka, USDA-ARS, Northern
Great Plains Research Lab, PO Box 459, Mandan, ND 58554). Winter feed costs per cow
averaged 8 cents less per day when beef cows grazed swathed western wheatgrass rather than
eating hay in a dry-lot.

Effects of supplementation and stocking rate on body condition and production param-
eters of multiparous beef cows. B. J. Renquist, J. W. Oltjen, R. D. Sainz, J. M. Connor, and
C. C. Calvert. 2005. Animal Science 81:403–411. ( J. Oltjen, Department of Animal Science,
University of California, Davis, CA 95616). Calf birth weight and calving interval did not
differ between moderate and heavy stocking rates, but weaning weights were lower under
heavy stocking. Strategic protein supplementation based on cow body condition did not
improve animal performance when compared with standard supplementation practices.

The adoption and impact of management intensive rotational grazing (MIRG) on
Connecticut dairy farms. J. Foltz and G. Lang. 2005. Renewable Agriculture and Food Systems
20:261–266. (Department of Agricultural and Applied Economics, University of Wisconsin,
Madison, WI 53706). Adopters of management intensive rotational grazing (MIRG) had
higher levels of formal education than did non-adopters, but using MIRG did not decrease
production costs or increase profits.

Browsing the
Literature
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 respective publishers or senior
authors (addresses shown in parentheses). Suggestions are welcomed and encouraged for items to
include in future issues of Browsing the Literature. Contact Jeff Mosley, jmosley@montana.edu.
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Winter feeding sites of hay in round bales as major
developmental sites of Stomoxys calcitrans (Diptera :
Muscidae) in pastures in spring and summer. A. B. Broce,
J. Hogsette, and S. Paisley. 2005. Journal of Economic
Entomology 98:2307–2312. (Department of Entomology,
Kansas State University, Manhattan, KS 66506). In the past
2 decades, stable flies have become a major pest of cattle and
horses on pastures in the midwestern United States. The
wastage and manure that accumulate from pasture-feeding
hay in round bales provide the main breeding habitat for
these flies.

Hydrology/Riparian 
Distribution and abundance of nonnative fishes in

streams of the western United States. C. B. Schade and S. A.
Bonar. 2005. North American Journal of Fisheries Management
25:1386–1394. (Cooperative Fish and Wildlife Research
Unit, 104 Biological Sciences East, University of Arizona,
Tucson, AZ 85721). Of the total western US stream length
bearing fish, 18% had a physical environment that was
ranked moderately or highly disturbed by humans.

Efficacy of natural grassland buffers for removal of
Cryptosporidium parvum in rangeland runoff. E. R. Atwill,
K. W. Tate, M. D. C. Pereira, J. Bartolome, and G. Nader.
2006. Journal of Food Protection 69:177–184. (Veterinary
Medicine Teaching and Research Center, University of
California, Tulare, CA 93274). Grassland buffer strips 3.6 ft
or 6.9 ft wide effectively reduced the transport of
Cryptosporidium parasites from cattle feces.

Plant–Animal Interactions
Effects of environmental salinity on vertebrate florivory

and wetland communities. N. A. Geddes and S. Mopper.
2006. Natural Areas Journal 26:31–37. (S. Mopper,
Department of Biology, University of Louisiana at Lafayette,
Lafayette, LA 70504). White-tailed deer ate the flowers and
immature seed capsules of coastal iris, a native perennial
plant in Louisiana wetlands. In turn, the number and diver-
sity of arthropods was reduced.

Implications of invasion by Juniperus virginiana on small
mammals in the southern Great Plains. V. J. Horncastle, E.
C. Hellgren, P. M. Mayer, A. C. Ganguli, D. M. Engle, and
D. M. Leslie. 2005. Journal of Mammalogy 86:1144–1155.
(E. Hellgren, Department of Zoology, Southern Illinois
University, Carbondale, IL 62901). An increase in eastern
red cedar canopy cover from 0% to 30% dramatically
decreased the abundance and diversity of small mammals in
tallgrass prairie.

Large herbivores influence the composition and diversi-
ty of shrub–steppe communities in the Rocky Mountains,
USA. D. J. Manier and N. T. Hobbs. 2006. Oecologia
146:641–651. (Natural Resource Ecology Lab, Colorado

State University, Fort Collins, CO 80523). Long-term
exclusion of wild and domestic ungulates from shrub–steppe
in western Colorado did not affect cover or frequency of
grasses, biotic crusts, or bare soil. Shrub cover was greater
inside the exclosures, whereas cover and frequency of forbs
was greater in the grazed areas outside the exclosures.

Life on the edge for limber pine: seed dispersal within a
peripheral population. D. F. Tomback, A. W. Schoettle, K.
E. Chevalier, and C. A. Jones. 2005. Ecoscience 12:519–529.
(Department of Biology, University of Colorado, PO Box
173364, Denver, CO 80217). In mountain habitats, limber
pine depends on Clark’s nutcrackers for seed dispersal. In
grassland habitats, deer mice and kangaroo rats are the prin-
cipal seed dispersers.

Plant Ecology
Net carbon exchange and evapotranspiration in postfire

and intact sagebrush communities in the Great Basin. M. R.
Prater, D. Obrist, J. A. Arnone, and E. H. DeLucia. 2006.
Oecologia 146:595–607. (E. DeLucia, Department of Plant
Biology, University of Illinois, Urbana, IL 61801). Big sage-
brush communities were net carbon sinks, and net carbon
exchange in a crested wheatgrass–needleandthread commu-
nity did not differ from intact big sagebrush communities.
However, annual plant communities dominated by cheatgrass
and mustard were net sources of carbon to the atmosphere.

When landscaping goes bad: the incipient invasion of
Mahonia bealei in the southeastern United States. C. R.
Allen, A. S. Garmestani, J. A. LaBram, A. E. Peck, and L.
B. Prevost. 2006. Biological Invasions 8:169–176.
(Cooperative Fish and Wildlife Research Unit, Clemson
University, Clemson, SC 29634). Beale’s barberry, a clonal
shrub native to China and a popular ornamental in the
southeastern United States, needs to be recognized as an
aggressive invader that may negatively impact native plants
and animals.

Seed weight variation of Wyoming sagebrush in north-
ern Nevada. C. A. Busso and B. L. Perryman. 2005. Biocell
29:279–285. (B. Perryman, Department of Animal
Biotechnology, University of Nevada, Reno, NV 89557).
The weight of big sagebrush seeds depends upon the amount
of precipitation that the mother plant receives during the
growing season. Increased precipitation enables big sage-
brush to produce heavier seeds, irrespective of air tempera-
tures during the growing season.

The biology and agronomy of switchgrass for biofuels.
D. J. Parrish and J. H. Fike. 2005. Critical Reviews in Plant
Sciences 24:423–459. (241 Smyth Hall, Virginia Tech
University, Blacksburg, VA 24061). Summarizes best man-
agement practices for planting and harvesting switchgrass
for biofuel production.
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Rehabilitation/Restoration
Canada thistle biological control agents on two South

Dakota wildlife refuges. C. C. Reed, D. L. Larson, and J. L.
Larson. 2006. Natural Areas Journal 26:47–52. (508
Wisconsin Street, San Francisco, CA 94107). The biological
control agent Ceutorhynchus litura did not reduce flowering,
stem length, or stem numbers of the target plant, Canada
thistle, in southern South Dakota.

Forb response to herbicides in a degraded tallgrass
prairie. S. J. Tunnell, J. Stubbendieck, S. Palazzolo, and R. A.
Masters. 2006. Natural Areas Journal 26:72–77. (Department
of Agronomy and Horticulture, University of Nebraska,
Lincoln, NE 68583). Wick-applied herbicides to suppress
smooth sumac were less detrimental to forbs than was broad-
cast spraying.

Ponderosa pine restoration and turkey roost site use in
northern Arizona. S. L. Martin, T. C. Theimer, and P. Z.
Fule. 2005. Wildlife Society Bulletin 33:859–864.
(Department of Biological Science, Northern Arizona
University, Flagstaff, AZ 86011). Thinning and prescribed
burning to restore ponderosa pine stands did not affect use
of roost sites by wild turkeys.

Socioeconomics
Extension’s role in conflict resolution and consumer edu-

cation. M. M. Schutz and J. S. Ayres. 2005. Journal of
Applied Poultry Research 14:406–413. (Department of
Animal Science, Purdue University, West Lafayette, IN
47907). When addressing societal conflicts involving animal
agriculture, Extension educators need to provide science-
based alternatives before conflicts spiral out of control. All
Extension educators need to be aware of the skills needed for

dispute resolution and conflict management, but not all
Extension educators need to be skilled facilitators.

Income earning potential versus consumptive amenities
in determining ranchland values. L. A. Torell, N. R.
Rimbey, O. A. Ramirez, and D. W. McCollum. 2005.
Journal of Agricultural and Resource Economics 30:537–560.
(Department of Agricultural Economics and Agricultural
Business, New Mexico State University, Las Cruces, NM
88003). In New Mexico, the location and scenic view of a
ranch has more influence on ranch value than does its annu-
al income-earning potential.

Soils
Mycorrhizal diversity: cause and effect? G. Kernaghan.

2005. Pedobiologia 49:511–520. (Department of Biology,
Laval University, Sainte Foy, PQ G1K 7P4, Canada).
Reviews recent literature about the role of mycorrhizal
fungi in nutrient cycling and ecosystem function in grass-
lands and forests.

Plant invasion of native grassland on serpentine soils has
no major effects upon selected physical and biological prop-
erties. K. M. Batten, J. Six, K. M. Scow, and M. C. Rillig.
2005. Soil Biology and Biochemistry 37:2277–2282. (The
American Institute of Biological Sciences, 1444 I St NW,
Suite 200, Washington, DC 20005). Invasion by goatgrass or
yellow starthistle into grasslands did not appreciably alter
soil aggregate stability.

Jeff Mosley is Professor of Range Science and Extension Range
Management Specialist, Department of Animal and Range
Sciences, Montana State University, Bozeman, MT 59717.
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Fluxes of CO2 From Grazed and Ungrazed
Tallgrass Prairie
Clenton E. Owensby, Jay M. Ham, and Lisa M. Auen

To determine the impact of seasonal steer grazing on annual
CO2 fluxes of annually burned native tallgrass prairie, we
used relaxed eddy accumulation on adjacent pastures of
grazed and ungrazed tallgrass prairie. During the early grow-
ing season, grazing reduced net carbon exchange relative to
the reduction in green leaf area, but as the growing season
progressed on the grazed area, regrowth produced younger
leaves that had an apparent higher photosynthetic efficiency.
We conclude that with grazing the reduced ecosystem respi-
ration, the open canopy architecture, and the presence of
young, highly photosynthetic leaves are responsible for the
increased net carbon exchange efficiency.

Elevated Atmospheric CO2 Magnifies Intra-
specific Variation in Seedling Growth of
Honey Mesquite: An Assessment of Relative
Growth Rates
H. Wayne Polley, Charles R. Tischler, and 
Hyrum B. Johnson

Atmospheric carbon dioxide (CO2) enrichment could stim-
ulate growth of the invasive shrub honey mesquite, but CO2
effects may not be expressed uniformly among mesquite
genotypes. We measured effects of doubling CO2 concentra-
tion on seedling growth of 14 mesquite genotypes. Seedling
biomass 1 month following emergence was 3%–75% greater
at elevated than ambient CO2 depending on genotype, but
CO2 enrichment did not favor the largest or fastest-growing
genotypes at ambient CO2. CO2 enrichment could acceler-
ate mesquite encroachment by increasing seedling growth,
but CO2 effects on mesquite are not predictable from
seedling size or growth rate at the current concentration.

Herbaceous Vegetation Responses
(1992–2004) to Restoration Treatments in a
Ponderosa Pine Forest
Margaret M. Moore, Cheryl A. Casey, Jonathan D.
Bakker, Judith D. Springer, Peter Z. Fulé, W. Wallace
Covington, and Daniel C. Laughlin

Restoration treatments in southwestern ponderosa pine
forests are intended to convert closed canopy stands to an
open canopy structure. An experiment was initiated in
northern Arizona in 1992 to evaluate long-term responses to
3 treatments: 1) thinning from below (thinning), 2) thinning
from below with periodic prescribed burning (composite),
and 3) an untreated control. Total herbaceous standing crop
was significantly higher on the 2 treated areas than on the
control over the entire post-treatment period (1994–2002).
Plant functional groups responded differently to treatments
and to drought. A restoration goal of optimizing standing
crop must be weighed against the competing goals of
increasing biodiversity and managing invasive species.

Stocking Rate and Weather Impacts on Sand
Sagebrush and Grasses: A 20-Year Record
Robert L. Gillen and Phillip L. Sims

Understanding the impact of stocking rate on the abundance
of common plant species is fundamental to the sustainable
management of rangelands. We had the unique opportunity
to study the responses of grasses and sand sagebrush
(Artemisia filifolia Torr.) to 3 stocking rates over a 20-year
time span that included both wet and dry precipitation peri-
ods. Canopy cover of sand sagebrush was not affected by
stocking rate, and no grass species responded to stocking rate
as an increaser or decreaser over the entire length of the
study. Under the conditions of this study, stocking rates that
maximized economic returns did not have long-term detri-
mental effects on the grass community.

Woody Plant Community in the Cross Timbers
Over Two  Decades of Brush Treatments
David M. Engle, Timothy N. Bodine, and J. F. Stritzke

The closed overstory of the cross timbers, like fire-adapted
forests throughout the world, precludes surface fires of suffi-
cient intensity to open the overstory. We assessed woody
plant cover and plant community compositional trajectories
resulting from brush treatments in the cross timbers. About
10 years after the initial herbicide treatment, the tebuthiuron
+ fire pastures contained almost 20% cover of sumac (Rhus
spp.), and the tebuthiuron pastures contained >40% cover of
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eastern redcedar (Juniperus virginiana L.). Application of
tebuthiuron, which influenced composition of the overstory
more than did triclopyr, appears to be a long-term unidirec-
tional disturbance in the cross timbers.

Postfire Vegetation Dynamics in Three
Rangelands of Northeastern 
Patagonia, Argentina
César M. Rostagno, Guillermo E. Defossé, and
Héctor F. del Valle

Shrub encroachment has been recognized as an important
ecological and economic problem in semiarid rangelands of
northeastern Patagonia. Land use practices such as heavy
grazing and reduction in fire frequency seem to be implicat-
ed. In 3 areas affected by wildfires on different dates, we
determined the structure of the vegetation and compared it
with that of nearby unburned areas. Aerial biomass of peren-
nial grasses was greater and total shrub cover lower for
burned than for unburned areas. The postfire increase in
perennial grass biomass represents a substantial improve-
ment in the condition of these rangelands.

Herbaceous Restoration of Juniper Dominated
Grasslands With Chaining and Fire
R. J. Ansley, H. T. Wiedemann, M. J. Castellano, and 
J. E. Slosser

Juniper encroachment in grasslands usually progresses toward
a stable woody state of mature trees that requires a significant
disturbance to shift succession in another direction. On a
degraded (40% bare ground) north Texas site dominated by
redberry juniper (J. pinchotii Sudw), we quantify long-term
herbaceous responses to mechanical chaining followed by
fire. Total grass cover in treated plots did not increase over the
untreated until the second year after the fire treatment.
Results suggest increases in herbaceous production from
chaining alone were due to increased growth of existing veg-
etation patches, while the fire treatment appeared to stimulate
herbaceous recruitment into bare soil areas.

The Accuracy of Ground-Cover Measurements
D. T. Booth, S. E. Cox, T. W. Meikle, and C. Fitzgerald

Ground cover is a key indicator of rangeland condition but,
when measured by conventional methods, does not allow the
acquisition of statistically adequate data sets across the
extensive areas encompassed in most rangeland watersheds.
We compared the less expensive ground-cover measurement
by image analysis with conventional methods using a novel
known-population model. Conventional methods were more
accurate, but image-analysis accuracy might be improved by
reducing the number of picture elements used in our method
of manual image-point sampling for calibration of automat-
ed analysis. These findings provide an important measure of
relative accuracy among methods and are particularly rele-
vant for improving rangeland monitoring methods.

Do Pasture-Scale Nutritional Patterns Affect
Cattle Distribution on Rangelands?
David Ganskopp and Dave Bohnert

The effects of senescent herbage on cattle distribution have
not been studied at pasture scales. By temporally halving
crested wheatgrass pastures with electric fence and applying
heavy cattle grazing to 1 side, we created pastures that in the
subsequent year displayed current season’s growth in 1 half
and a mix of current and senescent herbage in the other half.
Over a 7-day trial, GPS collared grazing cattle displayed a
68%–32% preference for sectors supporting only current sea-
son’s herbage. Findings are important to land and livestock
managers attempting to alter well-established and inefficient
grazing distribution patterns.

Effect of Standing Litter on Rough Fescue
Utilization by Cattle
Darlene M. Moisey, Walter D. Willms, and 
Edward W. Bork

Rough fescue is well suited to dormant season grazing, but
spring defoliation is detrimental to its productivity and sur-
vival. We investigated the relationship of residual stubble
height on grazing height of new growth in spring as a
means for managing defoliation on rough fescue plants.
Stubble height of standing litter had no effect on plant
selection but dramatically affected defoliation of new
growth in spring. These results indicate that fall grazing
has a direct effect on plant vulnerability to grazing in spring
and that this relationship might be incorporated in a mul-
tiseason grazing strategy.

Cattle Consumption of Velvet Lupine
(Lupinus leucophyllus) in the Channel
Scablands of Eastern Washington
Michael H. Ralphs, Kip E. Panter, Clive Gay, Ernie
Motteram, and Stephen T. Lee

Certain lupines contain alkaloids that cause crooked calf
syndrome if the pregnant cow consumes them during the
40th–70th day of gestation. We determined when cattle
graze velvet lupine and whether this period overlaps the sus-
ceptible period of gestation. Cows consumed lupine during
July and August after cheatgrass and other forbs matured,
while the deep-rooted lupine remained green and succulent.
This overlapped the critical period of gestation, but no
crooked calves were produced because of the declining alka-
loid levels in the plant. It is recommended to restrict access
to lupine during July in years when lupine density is high.

Effects of Livestock Grazing on Duck Nesting
Habitat in Utah
Ben C. West and Terry A. Messmer

Grazing by livestock is a potentially useful but controver-
sial habitat management tool on waterfowl nesting areas.
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We evaluated the impact of a winter livestock grazing
program on duck nesting habitat at the Bear River
Migratory Bird Refuge in Utah. Our results suggest that
winter grazing may negatively impact habitat for early
nesting ducks but not for duck species that nest later in
the spring when vegetation has recovered. Managers
should consider grazing timing, site characteristics, and
waterfowl species when making decisions about livestock
grazing as a management tool.

Seasonal Variation in Resistance of Aspen
Stems to Shearing Force
Craig W. M. Dockrill, Arthur W. Bailey, Peter V. Blenis,
and Jane R. King

Cattle utilization of aspen varies considerably throughout
the growing season, with cattle using aspen more frequently
during spring and early summer. Shearing resistance of cur-
rent year, 1-year-old, and 2-year-old stem age classes was
measured from late spring to early fall. Resistance to shear-
ing force increased by 200%–2,000% between the first and
last measurements of a given year, which may explain the
tendency for cattle to reduce their selection of aspen in late
summer. Range management plans that defer cattle grazing
until late summer may reduce associated damage to aspen
suckers and thereby reduce conflicts between foresters and
livestock producers.

Successful Adaptive Management—The
Integration of Research and Management
Kimberly J. Reever Morghan, Roger L. Sheley, and
Tony J. Svejcar

Adaptive management is a way for managers to do their job
in the face of uncertainty and learn by doing. Unfortunately,
while the term “adaptive management” is often used, there is
confusion about exactly what adaptive management is, and
managers are hard-pressed to find any clear guidelines for
implementing it. In this paper we briefly explain adaptive
management and then offer a step-by-step process for devel-
oping and implementing adaptive management in small
reserves or private lands. We believe increased understanding
of adaptive management will lead to its widespread use and
will ensure that more people benefit from its strengths.

Emerging Issues in Rangeland Ecohydrology:
Vegetation Change and the Water Cycle
Bradford P. Wilcox and Thomas L. Thurow

Water on rangelands is an important and timely issue. In this
paper we outline an agenda for future research that examines
how vegetation cover affects the quantity and quality of
water. Emerging issues of importance are 1) how do woody
plants affect recharge and stream flow? 2) how are invasive
species affecting the water cycle? and 3) what are the impli-
cations of rangeland degradation to the water cycle?
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Beyond the Flames: A Family Touched by Fire. By Heather S. Thomas. 2004. Oak Tree Press,
Springfield, IL. 354 p. US$18.95 paperback, $32.50 hardback. Autographed copies directly from the
author: Heather Thomas, Box 215, Salmon, ID 83467, hsthomas@salmoninternet.com. US$20.00 paper-
back and $30.00 hardcover. ISBN 1-892343-38-X.

Rangeland fires make the news every year. We hear
about the area burned and the damage to property. In a
bad fire we hear about people being burned. We do not
hear about the trauma of the people being burned and the
long recovery period they must overcome. This book by
Heather Thomas is one such account. I would defy any-
one to read the book and keep dry eyes.

It is a story about a young lady who was severely
burned trying to fight a rangeland fire. It is a story about
the people who tended her from the first moments she
was injured through the long rehabilitation and recovery
period. It is a story about her family and what they went
through in trying to carry on their lives and still be near
her when she was being treated in the hospital. It is a
story about friends and local people who gathered to help
the family during this difficult time.

Andrea Hansen, daughter of the author, was visiting a
friend by the Salmon River in Idaho when a range fire
was inadvertently started by fireworks. Andrea and her
friend were trying to create a firebreak with a bulldozer
when the fire turned and trapped them. They had to run
through the flames to reach safe ground. In just a few
minutes both were severely burned but managed to reach
her friend’s house, where he called 911. This was the start
of a long journey for Andrea. With severe burns on her body, Andrea was taken by a Flight for Life to Salt
Lake City, where she spent 29 days in intensive care. During this time her family and friends took turns
staying with her and giving moral support. This support and Andrea’s will to live were major factors in her
recovery.

Sixty days after the fire, Andrea returned to her home near Salmon, Idaho. There was still a long time
period of therapy and treatment before she was able to resume her life of ranching activities.

During her time in the hospital and during rehabilitation, Andrea found that she could be an inspira-
tion to others who had experienced severe burns. Each time she returned to Salt Lake City for treatment
or checkup, she would go to the burn unit of the hospital to meet with families of people who were in the
burn unit, giving them encouragement and setting an example that life does not end with a severe accident.

Heather Thomas’s writing style is blunt yet piquant. She includes in the story the viewpoints of the var-
ious people who were involved in her daughter’s treatment and recovery. There is feeling and warmth. There

is an underlying tone of thanks to all.
While the story is concerned about someone recovering from severe burns, there is a message

for everyone who has someone in a major trauma and is undergoing a life-threatening period and
recovery. It is a story of never giving up hope.

Gary Frasier, Editor-in-Chief, Rangelands. �
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Andrea Hansen and her daughter, Emily, 37 days after
the fire.
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Working Wilderness: The Malpai Borderlands Group and the Future of the Western Range. By

Nathan F. Sayre. 2005. Rio Nuevo Publishers, Tucson, Arizona. 178 p. US$22.95 paper. ISBN 13-978-1-
887896-81-8.

As he considered the opportunity to write this book, Dr. Nathan Sayre of the University of California
said, “For 5 years I had been studying ranching and environmentalism in the Southwest: the history and
ecology, myths and misunderstandings of a long and nasty battle over ‘nature.’” The 10-year history of the
Malpai Borderlands Group is chronicled in Working Wilderness, beginning with a controversy over agency
fire suppression policy that provided the catalyst for a group of ranchers to come together in a collabora-
tive effort with environmentalists and agency managers to manage their lives and livelihoods.

In the preface, Dr. Sayre details a legacy of fire suppression and grazing controversies. As he analyzes
the search for common ground among a diverse group of individuals, he says, “The conversion of open lands
to suburbs and exurbs has alarmed Westerners of all stripes: urban and rural residents, landowners and envi-
ronmentalists alike.” From a general agreement on the need for restoration of fire as an ecological process
and the threat to the western range from subdivision, these individuals with differing backgrounds and
belief systems were able to establish a mutual trust and an ability to work together. Dr. Sayre gives a great
deal of credit to a liaison between “well-heeled cowboy poet” Drum Hadley and “ascetic pastoralist-philoso-
pher” Jim Corbett.

A discussion of grazing, fire, and drought in the borderlands indicates that a combination of livestock
impacts, fire suppression, and drought resulted in a less-than-satisfactory condition of borderland ranges at
the turn of the last century. These issues, which are common to all rangelands in the West, and a century
of progress are explained.

Dr. Sayre devotes a chapter to the 321,000-acre Gray Ranch and the decision of The Nature
Conservancy (TNC) to sell it to a private foundation rather than the U.S. Fish and Wildlife Service. The
genuine help and support of TNC for this group of ranchers will be of interest to many readers. Support
from the science community is described in some detail in a chapter titled “The Radical Center: Science,
Politics, and Partnerships.” It has been the experience of the Malpai ranchers that objective science is no
threat to their objectives and that it often proves helpful. The scientific community benefits from access to
previously inaccessible private lands and the perspectives of long-term inhabitants of the landscape.

Most readers of Rangelands will enjoy this well-written and illustrated book.

Larry Allen, Natural Resource Consultant, Albuquerque, NM. �
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