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Requiem for a Sagebrush Ecosystem?

Early scttle$ crossing the Intcrnountain West
describcd the Snake River Plain as covered by a
vast sea of sageblush. ot worm*'ood (Artemisia
spp.), as lar as the cye could see (Fr6rnont 1845,
Yensen 1982.). Today. anyone crossing that samc
area will lind sagebrush in tiagmented remnants
and thc vast sea is instead a -tlassland of an exotic
annual, cheatgrass (B ronas tectonun).In linle rnore
than a century, the fbrm and f'unction of an entire
landscapc have been altered. perhaps irrevenibly.

Fires, heav,v grazing that severely disturbcd
soils and promoted cheatgrass invasion, and in-
tentional eradication by "range improvement"
programs had eliminated approxinately l07a of
the almost 60 million ha of big strgebrush (Arle-
nisi.t tridentatd spp.) comrnunities by the mid-
l970's (Vale 1974, Braun et al. 1976). If any
thing, the rate at which sageblush is lost from
thesc lands is increasing in recent years. In 1979,
big sagebrush and native salt desert shrub com-
munities in the Snake River Birds of Prey Na-
tional Consenation Area. in southwestern Idaho,
covcrcd approximately 100.000 ha and comprised
5 17r of thc total alea. Because of fires and other
disturbance,only 58.000haof shrubland rcmained
in 199:l (U.S. Dep. Inter 1996) (Figure 1). An-
othcr 12.000 ha of shrublands bumed by 19913.

Within the tenure ol many land nranagcrs and
biologists. the total grassland area had increased
ftom l7 b 53% and more than half ol thc cxist
ing shrublands were Iost. Shrubland losses in the
National ConseNation Area are typical of many
sagebrush ecosystems in lower elevations tnd in
xeric climates throughout the Columbia River-
Basin and Greal Basin (Noss and Peters 1995).
Thc changes are largely unnoticed among other
more glamorous natural resource issues in llte
Pacific Northwest.

The Process ot Losing an Ecosystem

Historically, fire was an important disturbance that
maintained the dynamics between native grass and
big sagebrush dominance in the ecosystem. Frc-
quent small fires opened the shrub canopy and
aided establishment of nativc perennial grasses
at small scales, rnd crcated a mosaic ofgrass and
shrub comrrunities in dillerent stagcs of devel
opment at large scales. Large catastrophic fires
and rebuming events, although prescnl. were rare
enough tbat shrub recolonization lraintained the
appetrrance ofa vast shrubland ltrndscape to eally
explorers and imnigrants.

The dynamics of the systenl changed when
chcatpr l ' .  in r r t le t l  thc  s rgebtush g , .u .1s ten t  in
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the early 1900's. Cheatgrass expansion was aided
by overgrazing. drought, agricultural practiccs.
and natual and human caused iires (Yensen 198l).
The continuous fuels provided by cheatgrtss, com
pared to more patchily distributed native bunch-
grasses, facilitated lire spread and subsequent loss
of shrubs (Klemmedson and Smith 1964). Large
shrublands were fragnented and climinated by
an accelerating process ofcheatgrass invasion :rDd
subsequent fire spread from grasslands into the
shrub patch. Fires fiagmented large shrubland
areas into smallcr patches. which increased the
amount of gnss and shrubland boundaries as well
as the spaces between patches. and the patch ul-
t imately was destroyed (Whisenant 1990. Knick
and RotenbenJ 1997). Thus, the role of t'irc has
(h i lnpcd l rom InJ in t rnance to  Je ' t ruc t io t t .

Current Management

\4 : rnapers  cur ren l l )  emphr ' i ze  f i rc  p reren t ion .
suppression. and rehabilitation because tlre is thc
most dramatic and visiblc factor changing these
ecosystems. Howevcr, land uses that disrupt soils,
increase crosion. and help establish cheatgrass
synergistically increase the consequences of tlre.
In the National Conservation Area. regions that
had combined fircs, l ivestock grazing, or mili-
tary trilining also had the most severe changcs
lion shrubland to annual grasslands (U.S. Dep.
Inter 1996). We need to better understand ho\!
other disturbances interact to set up the systcnl
tirr greater consequences to fire.

The philosophy of 'fuels nlanagement" and a
strategy ior prescribed fires is rapidly invading
rangeland managcment tiom tirrcstr"v dogma.
These management actions rnust then be lirllo* cd
by efli)ns to control weeds, usually by herbicides,
and reseeding. Without subsequcnl weed con-
t r l l l . l h (  p roce . \  i .  J  r rmed bec lu \e  $c  r re  us in !
an intensivc disturbance to climinate or reducc
vegetation that thrives on conditions following
disturbance. Rehabilitation of burned areas will
not be succcssful when weeds can compete with
native vegetation.

Can We Bestore the Form and Function
of Sagebrush Ecosystems?

Resowce managen are fiiced with the question
"what do we want this area to look like and can
we achieve that goal'1" Restoration of sagebrush
ecosystems is l imited by ecological and climatic

dynan-ics that int' lucnce processes such as fire
lrequency, tire fucls. and rates ol shrub regenera-
tion. Financial costs fbr fire suppression and veg-
etation restontion. ternpered by political concems
1br use of our public rangelands, turther compli-
cate the lssue.

Wc may need to acccpt that the luturc iand
scape dorninating much of the lntemountain West
wil l be an cxotic annual grassland. Unlike olcl-
growth fi)rcsts that need only time. exotic annual
grasslands may represent a habitat sink from which
no altemrtive state is possible because ofchanges
in soils, Iack of seed sources fbr shrubs and pe-
renn itrl grasses, or tiequcnt buming or disturbance
(Westoby 1980). Using a computer simulation
based on spatial and temporal dyramics of
shrubland regeneration. \\"e predicted that over a
century of f ire control. f 'avorable climate. and
optimum conditions tirr sccd dispersal werc rc-
quired to replace the shrublands lost in iust 20
yeius in the National Consen'ation AIca (U.S. Dep.
Inter. 1996). Even if restoration was a function
of sinrply fire control and rcseeding, the horizon
is much longer than a typical resource nranage-
ment plan of 5 or l0 years. Existing fire rcha-
bilitation programs providc only opponunities 1br
a short-term respome immediately following tires
and not fbr the long term suppon needed 1br res-
toration.

The perccived need to use nonnative plants to
restore the fbnn, even if the rcsulting function is
unkno\n .  lu r ther  co tnp l i , r te '  r ( . lo r r l ion  r ien-
das. Nativc seed usually is cxpensive and otien
is available on11, in limited quantities compared
to a more commercially feasible equivalent.
However, I would rrther invest our eflbns into
Iearning how to lestore a t'unctioning system $'ith
native components, even il inirially constrained
to small arcas. Patchwork tinkering with cheaper.
more readily available exotics. even if possiblc
over larger areas. risks the consequences ol yet
trnother unknown commodity in the system. This
"purist" philosophy carries a risk. We may not
be at the bottom of the ccological barrel. Ncw
in \ ! r \ i , rn \  o f  e \ (n  mr t re  . l c lc te r iou .  nnr i r ,u r  pc-
rennial weeds could cause even greater ecologi-
cal damage. If lunding is an indication ol the
prevailing sentiment, onl), one United States lederal
program is dcvoted specifically to restoratior of
native vegetation in the Intermountain West de
spite the magnitude of Lhe problem.
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Finally. I wil l not ignore the impact of l ive-
stock grazin-s on future manacement directions.
Although most of thesc lands ncvcr supported
heavy grazing pressure. \le continue to accom-
modate large domgstic ungulates in our manage-
ment and restoratioll plans. Restoration with na
l i \ r  \ece l . r l i t rn  i rnp l ie r  th r r t  i r  lnuer  reget r t io l
biornass willbe availnble lbr gruing. that the abiliry
k) rcseed overgrazed treas will be more costly.
and that restrictions on l ivcstock grazing wil l in-
clease relative to use of Donnative species (graz-
ing would not be allowed or seeded lands for a
minimum of5-8 years compared with 2 years tbr
a crested wheatgrass seeding). These represent
very real concerns ti) a livestock industry that has
supportcd lar-{e-scale shrub eradiclt ion and re-
seeding with crested wheatgrass.

Consequences for the Loss of
Sagebrush Ecosystems

The task of restoration is daunting and the ouC
look is discouraging because of the rapid dete-
rioration ofthe system. Compared to the relative
casc nt which this ecosystem has changed and
might sli l l  change into a systcm dominated by
perennial noxious weeds. the cost and energy to
return the systentrom agrassland dominated state
back to one doninated by a shrublands appears
iilmost insurmountable. However. I think that the
costs are even greater ifthe system remarns rn an
cxotic annual system fiom which we gain noth-
ing  und r i . k  fu r thcr , - l c tc r r , ' ra t ion  l i  'm in r rs i , 'n
of perennial noxious weeds.

Managers will not have thc rclativc stability
of a system domirated by nativc pcrcnnials be-
cause erotic annuals are morc scnsitive to climatic
fluctuations. As a result. f ires wil l bc larger and
more fiequent. and costs for fire suppression and
rangeland rehabil itation wil l be greater. The fire
tequency on averagc tbrany place within the Snake
River Birds of Prey National Conscrvation Area
decreased fron 80.5 years bctwccn 1950 to 1979
to 27.5 years from 1980 to 199.1. For the Na-
tional ConseNation Area. an annual cost of
S 175,000 plus ar initial expense of $650,000 will
be needed [o increase the control response and
reduce fire size by 907c (U.S. Dep. Inter 1995).
We also can expect an increase in the curenl an-

nual average of90,{)00 ha ofshrubsteppe that are
burned each year and $l0 l5 million that are spent
on fue fighting andrehabilitation in southem Idaho.
ln addition, the social cost can include loss of
liie lbr firefighters. property damage. and change
in l ivelihood when traditional grazing lands are
allered.

L , * r  r ' l  shrubr  l rnm lhese eco:y \ te rn \  i \  no
less dramatic than clearcutting a fi)rest. Manag
crs now ask. "Hou, rnuch shrubland is enough'}"
The answer is compler. but likc rcal estate, loca-
tion is cverything. A remnant shrub patch sur-
rounded by large grasslands is less impoftant than
multiple shrub patches embedded within a larger
mosaic ofshrub and grasslands. Distribution and
aburdance of Brewe r's (Spi:.e l la b rev'e ri 1 and sage
sparrows (Azplrl.yrl<.a Delli), having individual
home ranges less than a hectare. arc influenced
by landscapc contigurations and habitat changes
at scales greater than a kilomcter (Knick and
Rotenberry 1997. In press). Many othcr birds,
such as sage grouse (Centrocercus tcophasianusl,
associated with sagebrush htrbitats are undergo
ing significant population declines l ikely associ-
ated with local and large-scalc loss of sagebrush
and arc l isted as species at risk.

Requiem?

Documenting thc changes from sagebrush to ex
otic annual grassland systems has been rclatively
easy. Turning that understrnding into the solu
tion is difficult and cornplex. However, we need
to ask what we want our shrublands to look like
and what we can achieve. Can we also accapt
that a full restoration will not be likely in our life-
time? I remain optimistic that we possess the
capability to restore sagebrush ecosystems. But
un lc : \ \  \ \ c  Jere l r ' f  un  apprec i l t ion  fo r  an  en t i rc
ecosystem. a large pafi of our landscapc in the
Intermountain West will sink into a difterent form
and function in a relatively shoft timc.

Acknowledgements

John Rotenbemy and Jay Anderson are acknowl-
edged for shadng their incrcdible insights into
shrubstcppe ecosystems. Mike Pellant and Davc
Pyke provided helpful comments on the manu-
script.

56  Nor th rvcs t  Sc ience,  Vn.73 .  No.  I ,1999



Literature Cited

Braun, C.  E. .  M. F.  Bakef .  R.  L.  Eng J.  S.  Gashwi ler .  and M.
H. Schrccdcr. 1976. Con\cr!ation conmittee fepoft
, ' n  e F f e .  r .  n f  a  r e r i , r n r  o f . . e ( a - r . - 1 . . r - r r n  r ( , o n
the associated rv i faun.r .  Wi lson Bul l .88:165 1l l .

FI6monl .  J .  C.  1845. Repof of  the e\plof ing erpedi t ion to
thc Rocky Mountains in the ]ear 18.12, and to Or
cgon rnd Nothern Califi)rnia in the years 18.13-.1.1.
Calcs and Seaton. Washngton, D.C.

Klenmedson. .1.  O..  ard J.  C.  Smirh.  196,{ .  Chearsrass
(Bron s kcturuni L.). Bot. Re\'. 10:226 262.

Knick. S. T.. and J. T. Rotenbeffr-. 1995. Lrndscape charac-
teristics ol fragnrenlcd shrubsrcppe habirrts andbreed-
ing passer ine bi rds.  Con\.  Bio l .  9:1059 1071.

Knick. S. T., and J. T. liotenberry. 1997. Landscirpc charac
teristics of disturbed shrubsteppe habitats in \oulh
westemldl tno(U.S.A.) .  LandscapeEcol .  l2:287 297.

Knick. S. T.. and J. T. Rolcrbery. In press. Ghosts ofh.rbi-
tals past: the relarive contribulion ol historical lxnd
scapes to cuffenl habit.rt rLssoci.rti(nrs of shrubsteppe
birds. Ecologl.

No!s. R. Fl. and R. L. Pctcls. 1995. Endrngered Ecos)s-
lems. A slalus rcpon ol1,Anerica's vrnishing habitat
and wildliic. Dcltndcrs of Wildlile. $'rshingnm. D.C.

U.S. Depaftnent  of thelnter ior  1995. Snakc RiverBirds of
Prey Nalional Conservarion Area. Management Plan.
U.S. Bur Land Manage..  Boisc. Idaho. 170pp.

U.S. Dcpanment of the IDterior. 1996. Effecls ol nilirary
iraining and lirc in the Snake Riler Birds of Prcy
Nrtional Consen'ation Arca. BLNTIDAR\G Research
Project Final Report. U.S. Ccol. Sur!.. Biol. Resour.
Div. .  Snake RiverFie ld Stal ion,  Boise. ldaho. 130pp.

V e. T. R. 197,1. Sagebrush convcrsion projects: an ele-
ment of contemporafy environmenlal change ir the
$cstcm Unilcd Strtes. Biol. Cons. 6:274'28:1.

$tstoby, Ivf. 1980. Elements of a theory of vegetrtrcn dy-
namics in id fangelands.  I r rael  J.  Bo1. 28:169,194.

Whiscnant. S. G. 1990. Ch nging fire frequencier on ldaho ls
\ n r l ' .  R r \ . r  p 1 - i r , . :  e . u l . ' f i . l l  i r ' r d  '  r d l J e e m e n r  r m
pllcations. 1, E. D. McArthuf. E. N{. Romney, S. D.
Smith.  and P.  T.  Tucl ler .  (eds.)  Proc.  S),mp. on
Cheatgrass Invasion. Shrub Dic ol: and OtherAspects
of Shrub Biolog) and luanagement. Inlcmrountain
Research S|ar ion,  Ogden. Utah.  Pp. :1-10.

Yensen, D.  L.  1981. The 1900 invasion ofal ien plants into
soulhefn Idaho. Gr Basin Na!.  , l1r176 183.

Ycnsen.D.L. 19ill. A grazing history of southq cstem ldaho
wilhempha\is on the Snake River Uirds ofPre)Are.r.
U.S. Bur. Land N{anage.. Boi,ie. Idaho. 82pp.

Northwest Science Forum 57


