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Carryon Gr asslands and Associated Shrublands 

of West-central Idaho and Adjacent Areas 

By E.W. Tisdale 

iNTRODUCTION 

The t •ass.Jands and shrobland:s. of the middle Snake 
and lower SaJmon River Valleys and their tributaries 
eonstitutc a rcfatiw·.ly s.m:~ll , but distincth·e •tegetation 
region ot' the Pacific Northwest. L<lc:ued in northweste••l 
Idaho and adjacent notthe::asH~tll O•egon ilnd SOl•theastern 
W:tShi•lSton. these grossi:JJ)dS occur in the fonn of rel<•tivdy 
n3rrow b:·•nds wldch \':try f rom approxinmcly 2 to 2S km 
(J.2 10 JS.S nules) in wid th along the. slope-s snd bou oms 
<>f the deeply cut ••aJic-)'s that form the Snake and &limon 
River systems. ' fhc src!l is charnctcri;;.ed by srecp lOt)O,Sf:)· 
phy and great difYcrenccs in eleV3tion wilhjn sho tl disttinces. 

Due 10 its tusged 10j)0£;-3phy Mld J·eJ:·•ti·.·eJy dry di· 
m:ue. most of d1is grasst:JJld •egion has •emained l•ncuhi· 
V:ll¢d, The mjld wuuer climate ar~d presl~nce of high qu:.lity 
n:ui\'e forage nwkes Lhese lands IUghly ·ta1u:.b!c for wildlife
and domestic Hvestock. The nalive grasslands provide 
st,'lbility fot steep $lopes wh(·-re acn~ler:tted erosion ,.,..ou\d 
sedousl)' d::una.ge water quality in tht· rivers. Recreational 
values are alro high. :~s indic:ttcd by the recent dcsisnation 
of a sizc-.ablc portion o f the !H<'l a::; the Hell's Can)·on Na· 
lional Rccrc.!ltional Area. 

Tril;mtMies. of the Sn~d:.e and Salmon Ri"er.s. including 
1he lmn:~h:.~ and Grande Rot·tde un the west and Clc~uwuter 
on the noJtheast ptO\'idt· major additions to the- can}'on 
grassland habilat. The counties in•tol·•ed include portions 
of Nez Perce, Lewis, Ctcanv:ner ,Idaho, Ad:uns :lnd WashjJJt · 
ton in ld:tho; Whillnan and l\SO!in in Washington: <md 
Wallowa and A:~ker in Oregon (Figure 1). 

The :1uthor is Pfofessof Eme•iws of the Department of 
R.:lJlge Resol•(ces in the CoUege of Fo1estt)' . Wildlife and 
Ra11ge Scienoes. 

OBJECTIVES 

1. To detenn irle 1he clim:~x txHanic:!l comilO· 
sit ion of the gt'assl:'mds <)ltd shl'llblands. h) 

classify then~, and relate them 10 ''egetation 
t)''PC$ previously dt•scribed in the Pacific 
Nonh,vcst Bune:hgrass Region. 

2. To invesrig:~ 1e the rebtionshiL)S of these 
vegeutio•l IYJ'es to climatic, IOJ><>s~'apJlic. 
edaphk Mld bjotic i.'lcto•s. 

The study area included all of the C<'lnyot~ 8-fa.ssland 
system in Idaho plus adJaCent areas in Washhlgton <'llong 
Jhe Snake :tnt! Gt:tndc Ronde VaUeys (Fig. 1). ln~·c-!Stlg<J· 
lions on the Oregon sidt· of the. Snake Ri•,<:r and in the lm· 
n!lh:t River Valley were confined to rc.ronnaisance and de· 
t!li!ed s:.mpling o f :1 itw sites suiricienl tO confirm the 
presence of the types descubed ln the Sh•d>' a1ea. 

THE PHYSICAL SETTING 

Geology and Physiography 

The donunmll :surface JOCk fonnation over 1nuch of 
the study arc.a is Columbia Rhw b:.sah, m:tinly ~·li o;,:cne in 
age. ihis wn fom~cd in a series of thick, extrus:i\'e flows in 
relatively flat lying beds, which arc JHOmincntly displ:l.j·cd 
on the C:lny·on w:~ lJs. 

Olde• fomwtion~, .exposed in the lowe• cttn)'ons or 
in <Hea!S. o f •ecent uplift, include u•et:..mo.-phk . rol~ks of bodt 
igneous and Sl'dimcnt:u·y origin. One of the most widl-spn·ad 
is the Seven Devils Volcanics of Tri:l.ssic·l'crmian :tgc. 
These are meumoqlhos.ed ilows C<lllt<isting mainly of ande· 
sites :~nd fh)•Oiite:s. wi1h some intetcalaled sediments. 



Olher pce-Mioctne ft)rm:uions in-dude schbts :~nd o ther 
Cf)'lt:dlme :md stdunent::uy m:uetbl$. Isolated omc:rops o( 
bn.n.tont ocnr, J»lltc:ubtly ill the Salmon Rt,er panion 
of the ~tloldy :uta (Rw md Fones,ter 1958. R.chmond 
cul196S). 

Mo~ rcecnt wrfidal maleriats include dCJ>Oiotts o.f 
\'Oicanic JSh, )()us :md 3tluvium. The u.h resulted from 
volcanic nctlvily In the Case3de rang.e o t' wc~ttrn Wat.hin~· 
•on \lnd O•ep.on. The thick-est deposil in the ~nuly ure:t is 
f JOiil tho tltll)l t(Ul of ~ l o·om Maz..·un .. ; allout6600 )'CBtugo, 
The pwcc:sll .;ontinuc:s. as shown b)' tile en• I> lion ol' M(ll••H 
St. lldcTU u• 1980, although ashfall f101n lh!'i event :li· 
fcctcd Qnly the uurlh end of the study a•ca. 

The :utJ wa)llOtglaooteddutJOlg tht ret-el\1 W&)COOS.tn 
adnrM.:t. but tiMIIltct effects a:;t sttJl m txlttl:ll\t Ions 
dcJl")iit), blu,.11 from glaciaJ out••sh t.kpQNI5 in $0Uih· 
cent~l Wuluncton, Post~.lcill aiiU\ium (rom V3nous 
sources h~ b«n deposite-d in ;he nl!t)' bottoms. but CO\'ers 
only a t..mall ponion, prob3bly less than S percen1 of tl\(o 
stud)' a;ru 

Tw(l OlhC• geologic:~ I j_niluenccs on the topngr11phy o f 
lh~ tliCll 3ft lhC f:lpid t\lHinS o f the main v:; IIOY> l'(lllowi•lS 
•egJ.:>nal uplift and vJgcuous stream fiow: an\1 the partlcuhH 
w~·athcrln~ c:h:aractcristics of the Columbia ba11t1lt (White 
JIJ74). KaJ)id cutting of \'l llcys below the JHC:V.liling 
plateau lc,·ei:J ha1 resulted in over-steepen ins ot' the c:~nynn 
ski~. so thnt sl.n~ of 45 to 70 perc-ent predomin:.~te. and 
padftU txettdlll$. 100 percent are not u~onunon. l he 
"'"thenns of Columbia OO$llt ~., fuiJo-s :1 nrucal 
cle.t,$ pauem vohich produces 3: strits of \~bl diifs. 
e-ach ••ath 1 ""P 2od ofren long ta!us slo;K' 1.1 hs bue 
(~e to,·e• photo). 

The eeg1on t •a~e•scd by the Sn:~ke R1.,e1 Ut\)'On 
rtn~ges f10111 :l.fiiUOXinwtely 750 to I 070 n) ( 1460·3500 fl) 
ill d C\':Illon in the plate.au portion, but rlt.ell Ul 1420 m 
{462S ft) ncar the nonhcrn end of the :ue11, nnd 2$63 '" 
{9393 ft) in the Seven O¢viJs Mount3ins ul lhC southern 
portion. Marked diffecence:s an aspccl. produccJ by the 
erO!ion;tl pntler ns of the mat« drajn;,.,ge:~ a1\d their nuenerous 
wbut:~;u('), are anotlter ttta}Or feature. These :upc-cl di(fer· 
encn. c:ourfed wilh sreepnrss of slope and dltlercnces in 
dtvatiol!l, prMucri :3 h~l)· \"3riJ.bk cn,;rol!lmtnl .,.;thin 
the canyon 5)".)1tm. 

Soils 

The •oils o( tht· an• a teOect gtt·at voulal.ldlty an impact 
of the soli. forming f:~ctors, cs-pcdall)· di(fcrc.ncc.~ lrt chm11te, 
relief :utd vep.cuuinn. 

Published data (In the solis of muc.h or the study nrcn 
aJt c:untalno:\1 111 surv~y repons for ld:-.J'o and Ne? J>e,ce 
COUfl ll('• In Idaho (L'SOA 1982. 1976) and WhJhll3n <.:Ot11ll)' 
ln Wuhln.gton (USOA 1980). \\rhjlc thoe rc:purb pto'tkl~ 
much inform:nion, they do not provide suH\dcn1 detail 
on tltt ''lrbbihl) Clf soils found in the runtd trns of 1hc 
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can)·un gra.ssJ:ands.. r:'urtherntore, the mappu\$. unJts (l(ttn 
:uc too bro:~;d to pinpoint the s.oits of spccifte area). 

\\'hilt the rt9G12J.I dlmue of the an:-.a. imposes certain 
luYutJ.!tOOS.. micfOdimate ts the erirbl influence- on soil for· 
Illation. ~Hctochmate is lflftutnoed prima rily by tbc r,ctoc 
of rdttf. Qpe~ltnJ tluou!,h d1ffeJences in .elevation and 
:.spen. The pallc.tn ur bolh soli~ and \"egelttltOil JS domi· 
nl!cd by this dimat iC•IOI)(),raphic interaction. 

L)iffercnces. in p:lfCnt material arc l~·ss inl1ul'lltial, 
si.nce the Jtt;•jotity or the ~oll·fomling nmeri:lls (ba~ah and 
many nwamott>luC.\) p•Odt•<:e r,itly simi)3r soils. l.~.,_.ruJ 
:are the most co,>uunorl tCX.lmal <:lass ;~]!hough conucr ICX· 
tures occur in Umlted are:h. Mos1 of the soils ha~c d-cvtl 
oped from a mllt.ture u( rn1dt.m and (OtlU,bJ maltrills. 
and conlal., a hf&h proportion (20 to ~) u£ ~~vel and 
stor:c-. 

On fi~ coruldcuuon, the time- factor rm,l;ht not 
:!pp~r to be Jimil an~t, ~;!nee the bulk of the aru h:u under· 
£,<me no majot geoiC'Igw:al change in the Quaternary. and 
on)y the alluvial de.p('lsits of 1he \':l)le)• bmtoms arc posl• 
Pletstocene. Tlte steepness of the valley slopes, hnwcver, 
fa\'Ors llurfaoo ui<J\'C-•nerH alld coUuvkd deposuion, 1'\leton 
which laavc pn.wentcd ,;oils f10111 developif\i!, tv lite cx1en1 
that their gcoluglc: a~;c mi.;Jtt warrant. 

Taxonomkally. mosr ot rhe $Oils belong. to the utdcr 
MoUisols. aubordtl Xtroi!J (USOJ-\ 197$). At Great Group 
Je.-et~ Arp.xerolb arrd tl:l.ploxerolls predonunate althouah 
CJJci.""<croUs abo ocxur. [nt!SOls. represrntc-d by Xerorlft.. 
ents and Xcrops.ammc-nu. ~--cur sp3fin<o_Jy in the v.tlky 
bonoms. lnceplisoh., 1n rh.e form of Cryumbrepls, occur 
only ar the tush~' eltv:nlons in the A•assbnds.. 

Many ur thC!o( lOoiJ,; lHC d asscd as loamy·!>~eleud, 
rc.flccting lhc inOucnc:e o f cullu\•ial m!ltcri:IJ and surf:1cc 
creep. j.tro(Uc dCJHh vMics gre:~ tl )', with m3ny soil~ «'I' 
southed)• slopes •aling as lhltosols. while dlose on stCCI) 
M •tht•l)' :dot'es arc much deeper and u.:;vally cunlt1in 
considerable locu. A hl~h proportion of the .wd~ llhow 
only limited dC\'tloprncnt of the "8 .. hori:luns. 

Sot1 subihty 15 h1p.h. dt$phe Peq>ne$$ of terrain and 
sp:useness of vt'Jelal c:~»er on the drier slopes. Soli ~Ips 
occur '4-ben a s.aturattd top l:ryer slldcs oTtt (rw.cn 5ubs.olls. 
bm these are u.s.ulll)' s.rnaU, i$ol3ted n·ents., and appcu 10 
S:labi.lize wathin a (ew yurs 

Climate 

Climatic da1:1 f~>r the study area arc spa•sc., ami de· 
ri\'ed a lmo.~t emircly uorn wcarher station$ located in or 
ne::.1 1he bolloms ot' lh<' major \':llleys. Oat:t from those 
:stations aJhJ otheh in 1h(: \ICulil)' were put on a computer 
Stutage and rctric:\·;&1 provam (tllSAR) at the: Ulll\"t'IJaly or 
ld:!ho. This prop,um provided the d2ta used in the pre~~tnt 
saud)'. indudiln' ak111b1ion.s of bioaemper:uum tccordina; 
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to Holdridge (1967) . A summarr of data from theeanyon 
locations and adjacent arc-.as l$ presented in 'fabk· I. 

Records for 1hc c:lnyon st.stions indic3!t 3 scmi·Jrid 
dim:ue with hoi s~1mmers. :lnd mild wjntc rs. Dii'ferences in 
1>o1h tOI:ll Jlrt.cipjl;nion and i1s seasonal distribUtion arc 
a)$~) eviden• . Bro,~·,l)ee. ill the somhem end of 1he su.1d>' 
Mea. has "I)J>fOXimately (he S<ltne !owl ptecipitation ;.~s the 
two ce•Hr:d St<HiOJlS (Rtg&ins and Sl:ne C•eek). but •e~i"es 
Jess th;m half of 1ts uWIShne ill the April to Oclober J)eriod. 
while the lall<•r stations recdve wd l <wc-r half in this time. 
Farthl~r north and west, l cwiswn !lnd little Goose Datu 
ha~·e IO\\W precipitation 3nd belong in the sununer·low, 
winter·high moisture group. 

SiJnilat differences in 1)auer11 sl1ow for pl:.l1e-au s.iles 
siwa•ed dose to the canyon system. All hil \'e ldghei to i;.~J 
ptocipltation than the Cilllyon ~ites althoug.h the illcte<\se 
I.I'>W the ~ntral and southern canyon area a'lerages only 21 
percent. .. J'hc 1wo stations closest to the central c3nyon 
:Hc:l, Gmnscvillc :~nd Cononwood. show the same high 
iH<>pottion of precipil::ltiOJl in the ApfiJ.Octobet petiod. 
while t11e two no•lheJn stations. Mostow and Pl•1hMUl, 
show a winter.Jug.h molS. tute regime. Precipitation is ''Ct)' 
low a1 all s!:n ions in July !hroug.h Augml, and the main 
difYerence between the two pauems Jies ill the j)JOportiOt'l 
of moiswre fallir\$. in ,\ Ia)' and June. 

Tlus diffe1ence I.'<>Uld be a signifkaul fa<.: tOr in thc
de•,dopml~nt uf soils and wget:~ tion . f or soils, incre:~scd 
org.ank maHer conten! for profiles dcvd oped under 1he 
higher r-.by·Jone moisHue l>:.luem has been reported 

(USDA 1982) . The eft"'ec1s on \•egetatiOJI hav<: not be-en 
documented, but may include a greater abundance. of 
pt•renni;;:l forbs in cornmunWes of the moist 1\oh }'·June 
region. 

Air tempet:ltlltes Jjffer It s.<> :nnong the c:~ny01l 
stations th:ln ptecipit:.uion does . In all c;;:scs !he winws ace 
mild, with onl}' limited :lnd ephemefal SJIOW in the v<1Uey 
bottoms. Jui)' temper:uures ;llld mean biotemperalurcs 
(I I old ridge 196 7) are felltively hjgh al aJI stations. Both 
wint~~r and sumtner tempeiatutes are IIOh~ably lower in 
the PI:He:lu stations, and there is little. diffct~~nce among 
Sl:\1 ions withul this group. 

Th~·. d:'lt!l cited in T:~blc l Me in3dequ.·ue to desctibe 
the complex patlcm nl' mictoclim31es in ~he c:Hlyon. t.-e .. 
the qucs1ion of precipi; :~ t ion inc(ease ilt highe• ele\•alious is 
not :l.llS.WCfed. P.-ec.pitatior• on the adJacent pbteau.s can· 
not b-<· assumed tl.' indicate thai of higher ueas within the 
canyons. Gight years. of d:~ta from (:lin g3uses localed ill 
three d ifferent elevations in the SalmM Rj\·er drajna.ge neat 
Riggins (Smith 19i9) show :wet:~se :lllt\Ua) p11~cipitation of 
416. 49 7 anrl 617 mm. • eS~)(:Cli\'el)• al elevations of 640, 
S23, 1494 me tel's. The~ differe•tces m pn~dpitation with 
incre:~s ing ele\':llion •out,ltl}' parallel those indic-!lted by the 
wea!her srations of the area (Table 1). 'fh~y represent an 
ex~remely limiled barse. howe-.w. from which w make ;n. 
fe fences foJ the rcmaimk·t of the c!lnyon S)'Siem. No d::u;J 
:lte :l.Vildable for llfel.$ abo\'C 1500 m. 

Other 1nicroclimatk f:~<: tors, $UCh :l$ the inllue•ICe of 
ele\'atiou and aspect on :1ir tcmpel'31ures. wind Jlow ilnd 

T::lblc: 1- Ciimacic d<•ta from 'wathcr stations in the study a rea and environs. 

I. C:1nyon St<llions 
B1ownlee. lD 
Rigg.iJlS, I D 
Sial<: Creek, IO 
lewiston, m 
LiHic Goose l>:tm. WA 

II. Pla•e:m St:nions 
Gf<lllgt"tlle. JD 
CottOnwood, 10 
i\·1useow,IL> 
Pullm:~n, WA 

Ill. Sagebw.s:h G1ass Stations 
Weber. 10 
l' :t}'Ct!C, IJ)~ 
F.owlett. JO! 

Ele,·:Hioo 
(m) 

562 
548 
SIS 
43 1 
183 

1022 
1036 
SJI 
i76 

641 
()55 
762 

1 Cah::•.d:.ued :~cco•d•ns 10 Holdndge (1967). 

ToMl 
(mm) 

4$0 
429 
440 
328 
300 

sss 
5().l 

594 
562 

313 
276 
337 

Precipit:~rion 

Percen(age 
April to 
o~·tobcr 

42 
59 
62 
54 
40 

63 
60 
42 
•o 

36 
40 
42 

Pereeutage 
July IO 
August 

(•, I 
9.2 
8.0 
9.$ 
9.4 

H. I 
9.3 
5.7 
7.0 

6.'1 
7.7 
4.0 

Mean n.mp. 
('C) 

J:~n . July 

·O.S 2$.9 
1.0 24.3 
2.4 23.7 

·0.4 , .. -,),.) 

1.9 24.4 

·2.4 19.2 
·3.3 18.6 
·2J. 19.2 
·2.6 18.2 

·2.9 22.8 
·1.6 23.4 
· 1.2 2 2.8 

Mean Jlio.'femp. 1 

t Cl 
Apr. tO i'\0'' . tO 

Oct March 

I 7.$ 4.5 
17.2 5.3 
16.6 5.9 
16.3 4.$ 
17.3 5.S 

13.2 3.1 
12.8 ? " -·, 
13.9 3. 1 
)3.3 2.9 

14.2 4.0 
16.3 45 
J6.0 4,5 

2Payettc is 12 km :md Gmmett is 33 km sourh~s1 of Weise:. 
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snow ret<:ntion, are not eo\'ercd by existing data, :md their 
effects c.an be es<im:tted only b;.-· mC":ms ol' edaphic and 
wgeliltional indicators. 

The sasebmsh·sr:m resion j~ISI SOl.Uh of lhe sqtd}' 
:lfe3 js fepl'esented by st:Hions :11 Weista. P<lyeue .-.nd 
Emmell in SOl•tlt'"esttn·• Idaho. They show less afulual 
precipitation than the. grasslilnd station$. and " tower pl~r· 
centage occuning in !he April-October p~·riod . Temper:1· 
lures <m~ slightly lower in both ~ummcr and \Vin1er th:m in 
the Cltnyons. 

Clim:nic diffecen.;es :dso OCCI.lf between 1he SUld)' 
:lr¢:1 .-.nd 1J1e P:)louse gcassl:u1ds II) the nonh and west. 
Stations wuiun thjs ltute• type. (Moscow and Pullrn<in). 
winch OCCln close to the study area ha•tt· a winter-high 
pa~tet tl or pfecipjl:nion. At lowef ele\'3iions f:.lnhef west . 
total pfecipjt:ltion is less than f01 ~.<'ll i}'On sites whi}¢ temp· 
eramres :.tu-: approximately ali high. These tendeneks :m· 
shown hl the d~H<~ for Little Goose t.lam. 

LAN IJ USE 

Usc of the study area by wildlife ptiof 10 Emope3n 
settlement \V<IS relatively light since the rej;ion lac.ked m:tjor 
populations of lafge g.taz..ing he•bivores such <~~ the bison of 
1he Gfe3.1 PlailiS .-eglon ( Buechner 1953). The only ahera· 
tlon to this palleu\ -came with the acq uisition of the burs~· 
b}' 1he Nez rercc and other local Indian tribes in !he mid· 
1700s. The:><• hors~·.s gr<~zcd on the g,r!ls:d:mds of the plateau 
areas t.luring t11~ summers, but were wintered in the c:lll)' ll tlS. 
B>· the l;n e 1800s. this use was ~)fObabty heav}' ill -cerwin 
loc:.dhies. but then~ is no evidt.nce of widt•sprt•ad , hell\'}' use 
or d:lln::tge to the canyon gl'<l&slands dlll ing !h is period. 

Whit~· s~ttl~ment s1:trt~d with disCO\'C T~' of gold in the 
Snake :tnd $:limon v:.lllcys in the J S60s. Ranchjng developed 
r:tpidly in 1he JSSOs. :111d initiated 3 period of largely urlfe. 
stricted Sf:t tiJ\il. C3ttle predomiJlattd at firs t until l;ngt.· 
losses of animods occuued during the unfa\'orable y<:.m. 
18841 to 1886. Then :s.ht4.'P were introduced in larsc num· 
bers .:md tem:.d•led 1mportant until th~~ 1940s when c.aulc 
one.:: more became the principii! domestic liv~stock of the 
:tfC:l. 

R:1nge use during 1he period .1 890 through 1940 was 
he:W}'. wilh rates of s1ocking_ m3nr times greater than 
would oe cousider<!d susta inllble now. Cattle tended 10 
utiJizc:. 1he bouom lands :llld geutfer slopes m0$l heavily. 
but shcrp, brn cr 3d:tplcd to rough topogmph}', were 
he(ded onli) the steeper slope :)$ well. :\s :t rC",sult of this 
excessi"e ose. most of the tnOf¢ :~ cce.ssible ponions ol' thc 
lowCJ Snake and lower S;llmon 1ive• v:~lleys we•e O\'ergf:l.:r.ed 
and their vegetatiou g.rc;~tly alte•ed. 

The ,;.r:t-1Jng pi!llern was 1101 uniform. howt'\'er, and 
m:.1ny a r..~:l S escapo::d overuse due to ' 'arious comhin:ttions of 
inaccessibilitY. steepness •>f slope. :)nd dist:.lllce f•on1 StO<:k 
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w:)tef. In the Hells CO'nl}'(lll I)Ortior' of the St'•<~ke R.wet. 
jl:JtticuiMI}'. settfemerH ;~nd r.•ating l•Se were ks:s intense. 
mld large a.re;~s of grassl;~nd h;~vc remained in rd<tti•tel~· 

undisturbed condition to the prC"sen1 <ime. 

Cl.thi\':).t ion t'ot CfOJ) p10dl1CtiM has been <1 minor 
f::t ctor of lat'1d usc in the area. It is r<:strk.tct.l lar<_;dy 10 
gl~utler slopes ant.! bcndtt•s ;.,..hich can support dry land crops, 
aud to irrigated !trc:t.s of sm:lll c-xtcm in 1hc \ ':tilcy- houoms. 

The s.i tu:Hion JS quite differenl on adjoining pkM:.u 
Me:Js. where climate. soils and topogntphy are more fa\'Or3· 
ble fof cuhi\'ated ~;.rops.. f Jere. the gr~·:•l nHtjorily of 1hc land 
is unde• cuhtvahon, with winter wht<tl thc plindpi!l c rop. 
Sl:.llldS of na!h•c Palouse grllssl:mds in the mC$ic e:ls!ern 
portior• whkh borders thl~ study :.rc:1 arc sc:trcc. :lnd IMg.ely 
ootlfined to loc:tlizcd arc3s o f ston)" sojls <'tnd/or fOugh 
topOgpphy. 

ECOLOGICAL CONSIDERATIONS 

ThC' hi~hJy V:)tied en\'ir'(lnment of the $tudy a1ea has 
allowed the development of a tnosaic of for¢St. grassland 
a•td shll.Jbitlud vegetation. The first objl~ct i•;t· of th~· pr~·scn: 
Study was lQ t.lete:rmine wh~·ther :1 r:nion:.1 p:tllern could bC' 
found in the oompo~ition 3nd disttibtuion of 1he grassli!nd 
and shrub·domin:tted vegeta1ion. 

The 3ppro:lch used \'l:l5 the habit~ \ type COllCept of 
cnvironmenul C)3SSil)catio•l, pfoposed by Oaubenmi1e 
(1952) :.tnd used to d;l$Sify mat'Jy kinds of \'t:get;~liou 
(Daubemnhe 1970, Mu~gkr and Stewllrt 198.0, .Stcde ct 
al. 198 I . lliron;~ka l~t al. 1983). The conocpt is b:tscd on 
ust· of tht• entir~~ p!:tnt community as :ln intcgmtcd indic:l· 
tor of cnvironmenl . l 'he <;omp()S.i tion of relativel}' onif(lttn 
s<:.nds of undishefbed \'egewion serves to indie3te speciftc 
ecOS}'SielllS. AU ilreas with the pOttnli;~l Of MlppOrting QJI{' 

specific kjnd of veg<!tatkm are considtrcd t<> belong to " 
J):li iiC\l)at h;~b ilat type, r¢,t<Jrdk•ss of the current suc-<:~·s· 
Stt'Hl:.ll Sla.ge of the vegetation. 'fhi: habit:.t type is considered 
1he b <1 StC ec~ystem unit, although " ph:.ses" m:.y be rccog· 
nited, whkh diff<.·r in minor W:t)'S. H3hita1 types related b)• 
th t> dominan~e of one or more idemic:ll spcd cs arc ~l:lssed 
:t~ "serks," communities possessing :t common clim:)x 
specks which corresponds to !he term "vcgct:tlion 7.011~~ .. 

used by man}' worker$. 

TAXONOMIC CONSIDERATIONS 

Studies b<tsed on the COillpO~tlion or the whole j)!i'IIH 
Ntnnwnity tequirc acc.uwte ideutific;~tion aud a reasonably 
COulpiNC list of ''ascul;u speCies present on each ;stand. In 
the current study, sampling was done when tht· m;~jor spedes 
were fully grown. ldentific.ation of \'ety early or bte 
maturing sp<.·cits often required addilional ' 'iSils. ldl~ntific<t · 
tiun to subspcc.ies rank was confined to cases wh~·r<.· ce-ofogi· 
(.':tl diffen•nccs al thi~ le\'CI were C\'idcnt. Sumc species of 
Astragalus. Ct1$iilleja, l.omarium, (,.'repi$, l .upinu:s. 1-.'r(~emn 
and Cnrex l)ro\•ecl difficull to identify unless com1'tete 
materi:ll. oOell including bo 1h !lowers :)lld l'n •iiS. could be 



 

obtJined. Ever' a few of the most common species pre. 
Jtnted ptObiems. P04 $/1ndbeftii (P. sramda aceordwg 10 
Awow J 971) b a hiptJy \-'3riable sp«t~ COmpMtd of popu· 
blions which differ wnsidenbly u1 phtnolocr. slalure and 
prob3bly other characters of «:oloclc:al import3nce 
(Daubenmlre 1970, lleide-1 et al. 1982). The introduced 
annual Bromus spcdes. n. japonftus and 8. mol/Is could be 
dis1in,gulshcd with certainty onl>' aftet the inOorcsc<:m:c 
was mature. Must culleetions wete identiOed as JJ. it~fxWi· 
CIJS, but 8. mol/is probably occu!ted on some silcs. The 
nomencla11ue used follows Hjtchc;ock !1nd Cronquist (1973) 
unless otherwise slated. 

1l1e nomenclature of Agrop;·ron spic"tum is currem· 
ly U1 1 Slllt or Oux as 2 re.suh of suggc.l.ted major revisions 
tn lht In~ 1"riticeoe. Accordmg to ()(~ey (19SJ) and 
others. this species does not belons in the genus Akropyron 
as defined in recent studlts, 300 is more properly temtcd 
h'lytrlgfil splcora (Pur$1-t) D.R. Dewey or I'JeiJ(/croegncritJ 
5picora (Pursh) A. LOve. Since \llletrtainty concernmg the 
designation for this species still exis,s. 1 h:m: used the old 
name, 

I'REVIOUS STUOIES 

l'ublishcd data on the canyon g.t~ssl:ands and shrub
lands are in short supply despite an increase in re«nl )'tars. 
\tos.t lnfonn:at1on on the \'eg_etadon is found In repOrts 
from oh< Un .. ~rtuy of Idaho. Campb<ll (1962) soudoe<l 
Sf3SSbnds at the higher etewtions in tht northern part of 
the study :uea. On a basis of timittd s:an1phng ( 12 s.ites) he 
de$Cribed two dimax conununities, th~ Ft"Stuco idflltoeusis/ 
Korleria crf:stuta iii rnorc mesic :areas and tl&ropyron spi· 
t:arumjFettuCtl iclnhoensis on drier sites. l!:v:tns and Tisdale 
( 1972) reponed on the lower eleva lion &rasslonds, maiuly 
in 1he Sahno•\ Riv~:r draioage. This sw dy w:~s conccrr1e.d 
ptimaiily whh the ecology of Ariscfd(l lot~J:I.fmo :.nd Agro· 
pyron splcnwm. The seral tole of A. /o,gisern in much of 
the uea was established, as weU as its high ccn1pera1Ure 
tequlremerus for germination. Two communicies were 
rtoocniztd. one 011 alluvial fans :snd ttr1'1CU. dorrunated 
strOClJiy by A. lotfgtsttll. The othtr type ocaarred on collu· 
\'i3J slopes ai'Ki h.ad A. s:picrrtum co.dominant ~A1th A. long· 
iuu: on most s1tts. 

I lorton ( 1972). in an ecologkaJ reeonn:.lss:ance of the 
lower Salmon River, recognized the gr:.sslands occupying 
thC \'allt.'ly bOttOm and )ower S]Opes rrom !I pUifll SOlllC 19 
km ( I '2 mi) abO\'C l{jggin$ to the. junction wtlh lhe Sn::lkC 
IU,·er. Tho vegclation of this area was dcscnbcd ns greatly 
:.lterc:d by Jjvestock grazing, and cuncnlly donljnau:d b)• 
exotic SJ>tcies. especial!)• annual bromcs. Agropyrtm 
spi('tJ/llm, FamCJJ idohMnsit and to a Je»er e-xtent 
Spornbolut (r)'ptondms a..:d AriJlkh /olrxfs~tll were dnsed 
3S pottnual c:luna.x SpeCies on ,.,rious h:~bttats. The scarctty 
of POtJ SQtNIIK~ii ul many commumttes 'olo'3S noted. 

11\tSChle ( 1975) studied the veget!l,ion Of 3 4()().milc, 
n:mow stup of land bordering the Snake Rher from the 
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'1Ctnlly of Weiser. Idaho, to ~icNaty Dam, Washioaton. 
Most of the commLuuties be 1ecogniud were seral, but one, 
th~ Agrt>pyrDit spiallumjP04 SlmdberxQ \\'2$ rtprded as 
dima.x. This hmbitat typt appeared mort mnie than the 
one or the sarnt name described by Oaubtnmue (1970) in 
eastern W:~shlngton. Smith ( 1979) studied the &raz.ina re· 
lationships of cattle, dk and mule deer on high elcv:uion 
rnngcs in the Salm<m Rt\'et draiJl<l.gt. 11lt vegetation was 
<~II surnllwhat disturbed iuld dominated by \'arylng J>rO· 
pl)rtions of A. spicatwu Md a..nnua.l Brom~J3 spccit.'ls. 

A prtliminory rcpor1 on Lhc currem invtsti&Mion 
(Tisdale 1979) was confined to sites in tht ""tiUr n (Snake 
River) po11ion or the study area. This publication docu· 
mMted the status of the can)'on yasslands 1S a disdnet 
~ction or the Paclflc Northwest Bunchyass Re&lon. T"-o 
\'tgtution strits and fi•t- habitat types dominated by 
Agropyron splauum and FntuCII idalroen.sis were dcscr\bed. 
Ge-nera) rel3tionshipJ to she faelors were :~;h:o indicated. 
Vegcrarion of the highest eleva.1ions. 3nd of fnns and 
tenacc$ in the vnlley bouoms. W3S not de.sc;ribed in this 
report. Tisd:tle and 8•amble·Brod.1hJ {1983) ut\'6Sti@nled 
the relotionshiJ> of site characteristics of the 0 \•e rnajor 
grass.I<Jnd ht~b ittH l)'J)CS de-scribed in the currcn1 study. 
Relations with soil taxa provc.d relatively weak, and scv· 
eral soH ramllles were found to be associated with each of 
four of the n,·e habitat types. Suong relationships wtrt 
revealed. hO'A"ever, beiY.ten lhe '>egt13tion uniu :and 13 soil 
2nd Slte f:~ctors when the da12 <A-ere an.alyad by ~tepwise 
dtserumnant analysU.. She factors sho,.1ng 1M strOOJCSI 
relationship to ''t&<'tatlon units mduded elevation. rnd1a· 
tion index: color (v~Juc) and organic maner o( dtt "A" 
horizon;and lime tn the proft.le. 

The \'Cgclation of o ther ponions of the P:.clnc North
wesl 8UI1ChgrGsil Regior• has been St\ldied by a number of 
workers. including Oaubenmile(l942, 1970) in W:1shlugton: 
Poulton (1 9SS) :1nd Johnson (1981) in parts of Oregon: 
Tisdsle (1947) and Mclean (1970) in llrill>h Columbia; 
Mueggler lllld Stewarl (1980) in Montans. Ttsdale (1983) 
uviewcd the data 1\'ailal>le ror the P3Cific Notth"·est Bunch· 
grass and 1ndtcated lis lmponanoc as one of the major a.rns· 
bnd fomutions of this contintnt~ embncmc pouts of four 
stales 2nd two Camdian ProviOOC$.. The exutenc:e of 
cegioni~l d1frerences within this type was pOmted out, along 
with ass()<:l:Htd problems of community identiOcJtion and 
nomcncbture, 

Oi those portions of the Pacific fiul)chgrass region 
closely ns$0Cinteel with lhc current study i'lrcn. 1hnt of 
e3s1cm Wt~~hin.aton h3s been most comp•ehens:ivcly stmllet.l 
(D.!ubcnumt J 942. 1970). This au tho~ described c:lght 
gr.JSshnd habttat types. fh·e of which <\tt dominated by ont 
or both of lht 1wo main grasses of the cegioo, Af'OP)'ron 
sp~a~tum and FtJJttCil idllJJOCWs. Three ed2phic communi· 
ties or ltwr c·ucn1, donunated by AristiJa 1tm1isetil. 
Sporobolus cryptamlrus and S1ipa comata rbp«IIYC'ly. 
were aJso rec~niJ.~d. as y,elJ as several :u30re:i:4tc<l s.hrub 
comnmnit1cs.. 



TI1e most recent tlddition to the li1etaturc, received 
just before rhis paper went to pre.ss. consists of two draft 
repoits by J ohnson ~llld Simon {198S. 198Sa). Tht:St con· 
Uin dt.SC:IIpltons of \"~l3hOn and Silt characcefhtiCS Of 
the Oregon p<>rtton of the canyon grasslands plus a sizeable 
:tfetl on the Idaho side of dte Snake l~h·cr in the I fells C~n· 
yon National Recre~tlon Area. The vegetation units 
described by these authors, .1re differentiated by a combtn:!· 
lion orvecea:ation:U and tnYnonment:tl ch:at3cteriJ.tia.. ThlS 
approach h:h• I tad to reoogmtion of local variation~. muny 
of whic;h resemble "range shes"' Of "ecolugic<:~l sites .. 
(R.I.S.C. 1983, S.C.S. 1976) uuHe than habitat IY!lCS as 
geneJally recogai:ze<l. The relatio1- of st\'etal of the t)rpes 
r~td by Johnson and Simon to those descrrbtd m the 
current publication are d1scussed iJl the See:tion entitled 
' 'Vllriabilit>' of communuies"'. Tho sites sampJe(l by these 
<rulhors include :1 hi&h proportion in various SUI&ts of 
dl-.turb;mct, and thus contribute to knowltdgc of the rtac· 
llOn of specie'S and commumties 10 &fV.tns and othe-r 
disturbance. 

METHODS 

I made reconnt.U:san~ notes on about :;o slands dUJing 
the 1960s. In addition. detailed studies of portions of the 
area were made by 1wo groduate students (Campbell 1962 
and E'>·ans 1967). These data source.s tstablished a back· 
&rOund for the prtsmt srudy. 

For this investig:u ion, il WiiS evidc:nt that the great 
v:~riabiJity of h3bitats and ''egetation required relativcl>• 
llrge numbel'$ of sample plots for reliable tC$ulls.. Sampling 
equipmont hild to be li"ll and coolpQCt nne< many sues 
could l>c reached only by extensive root travcl. Limited 
manpower ror d\e project reinforced 1he need fo• 11 rnpid 
sampling •••ethod witlt c:asdy portable equipment. 

The S3mpling appcooch involved !:lying out a mxro~ 
plot 30 x ISm (100 x SO feet) in $1,te for rcoordmg site 
char:tcteri$11c:; and species lists. MicrOI)Iflts of SOx 20 ems 
(20 x S iJ1ches) were used 10 measure vcgcr~tional composi· 
don. Pn:senu, frequency, and estHllJIC$ of fol~ C.O\cr 
u.·ere recorded for all \';IS.CUbt species. Percentage or gfOUild 
surface occupied by c·ry t>tOgJms. liner. gJawl or rock, 31ld 
b:~reground was :1Jso estimt•ted. 

The fltil'\l of rohagc CO\'tf was m:.de on the b2Sis of 
Jetual arnount of leafage present (RISC 1983). rather th:an 
em the carlopy~oven~,;e method of Daubenmirc ( 1959) in 
which 3 J>IO$Umed z.one of influence is a:;signcd 10 each 
p!ant. The fonncr method u.su:tlly al .. ·es lower ratings but 
prob:ably comes d0$Cr to measuring xwal photos.ynthetie 
surfaet. Only IWenty mw:roplou pet she were used m order 
to maximl1.c rhe number of sites satniJied. Prelimimery te-sts 
indicated th:tl the information so obt ;~ ined was highly 
(Omp3rablc to th<~t from larger numbers of plots for nil but 
the r:ner Sp«1C$.o a.nd the latter were included in the specie-.s 
!ist m2de for the rmcroptoL The microplot .s~u was chosen 
as su1t.ablc: for 1he maJotfly of species t llCOUfHtred ttnd be-
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cause or it11 cxrensive previous use tn p.,_cific Norchwcst 
grnssl:mds. Microplots were lnc:ued ;at 2m (6.5 feet) inter· 
~als t~lon.g two randomly sclcc:ted transects in each n»cro
t>IOt. Sites "Wtrt located in r~btiQn to n:Hunl fC31UJH and 
their posit ion~ marked on maps snd/or t~eri!ll rholographs. 

Phys10gnhic dat!l were recorded and notes m.ade on 
1ht amount of erosion. t:'\ldcnee of guinc ust, and sJgns of 
Ore 0 1, other dlswrbance. A !>Oil pj1 wu du& :tt a represent a· 
t i\'C spot at e~1ch site. Parent matcri:d. amount uf profile 
de\'Clopment, :~ toniness. sohun depth. p1estnce of rcstric· 
h\'e layers and o.::curn:n« of lime were re«)rded. D11ring 
lhe $£COOd and subsequen1 yt.ars of the project. soU tern· 
1>erJturcs at SO ems (20 ins) wtJe mca5uted at the tune of 
smnpling, 

Samples for laboratory :malysis wert t:akm from t-Xh 
hod1.0n rccos,niud. Emphasis was pJactd on mlJOr di\'lsions 
of the pronJe, listjng onl)' hori:t.ons th3t were re~• dily :~ppar· 
en1. Subse,lucn• ;malyses of these sMll)les were m:ule for 
cotor (dry). texture. PH. oceanic matter and. in some eases~ 
total cxch.an&t'3ble cations. 

S:uuplin~ wns conOnod 10 stand.s of rcl3tively und1s· 
turbed and uniform ••egt:t:&tion cbostn 10 represent major 
topographk: shuations :.nd soil types of rhe study area. 
;\!together, 125 star•ds "' ere sampled m the manner de
scribed. Reconnaissance nolcs were also made on .a number 
of sites where ciJcumstanct:s did not permit iJliMsive 
1.1mplin.g. or where the stn1td conuined fea tures of interest. 
but did not n1«:t the criltrl3 for fuU·5(:alf study. 

The quostion of what etmstitutcs undisturbed vc,et<r· 
lion arose in self!'cting st:lnds for imensive study. In the 
study :nc:a as dse·whcre in grasslands. no sund can be 
:Hsumcd pristine 1f domestic h\'t':StQCk h:t\'t been in the are:t. 
Also. c<mccnlrations of wild ungulates. accentuated b)' set· 
dement of much of theil fC)rmcr range, c:m cause disturb· 
:1noc. Criteria for site sel<:(tion included presence of a 
-.dl-de,-eJoped :and vigorous s1and of the prinopal climax 
species and tht~r conmton associates aJon1 wilh a mmimum 
or exotjcs. or of native spe-cies known to be. mcrcBsers 
under grazine. A complete lack M ex.ol ic spec.ies c.Quld not 
be used as a crherion for some of these. especi.ally annu:U 
species or BrontliS and the biennial T;agopogon dubiw. 
nccurred on t maJOrity of the sites sampled. 

Oatn !IU!IIysis for ci3SSification or the vcgCI3tion 
tncluded preparation of 1S.SOC1ation 1ablts Jnd s.talislkal 
analysis ba$td on dusters defined by the ~tonit Program 
( L::unbert ct al. 1973). 1 he first ordct soniJlg by cluster 
nnalysis was based on 5pcclcs 1>re.sencc or absence, followed 
by me-asures of frequency and cover. ClassiJication was 
based on the ve.:etat1on, bul soils and physog.raphk d3ta 
were c:ouebted with vegetation and lr•cof'J'IOrated 1nto the 
descriptioJ• oi e3ch communU>'· 



Table 2 - Constancy (~) of common speci!!$1 in eany()n grassl:md communiti<'s. 

Life l''onll and 011'eX Serie:s fl<·stll<'<l S¢rics AJ!f(}pyron Scri~s Communit}' Typc-s 
Spec-ies 

C'tJT('Xj P<·swcaf 1-~IUcaf !lgropyron{Poa Agropyron{ AriMidaf Sporobolus 
Festuta Koel11r11: Agropyron 8u/$(1mQrldt.t: Op1mtia /'(X) Pw 

h! h! h! h! h! " " 
l>£RI!NN'I.•\L GRJ.\M INOJOS: 

Bromus carinams 50 (, 

Corex lloodii 67 

Carex geyeri 67 ; 

Curex multicosuuo so 
C11rex ross.ii 67 

P.Qtt nen'OS/1 '13r. ,.,.•fleek ri 67 

/)mllhQIIio buennedia 67 

Sllj)I•J occldemo!is \'at. 
occidC'malis 78 20 

Pestuco idahocnsis JOO 100 100 19 

Kockria cristata 78 100 21 19 

Poa umdbrrgii 22 so 78 100 75 100 75 

Agropyron spfcamm 100 100 100 100 66 2S 

1lri$tida longiseta 25 19 100 7S 

Spqrobolu s crypto11dnts 19 25 50 100 

Stip(l ( :()nJ() (() '1;1.(, (.'()IWI!t: 50 50 

•ffJa praccu:i'il ; 6 100 

PERENNIAL FORBS AND HALF SHRUBS 

.4memurria anaphaloides 66 

1111tem1url:l micropilyila 75 5 

Aren:;rifJ con.~esm vtr, 
conges;a 58 10 

1lster {Oii.'JCetl$ 50 20 

EriogOtlum J1al'ltm 58 

l'otmtilta gltmd~t/()!4 50 15 

Ct;iochQrluti ek g(ms 22 52 7 

Casti lh:ja hisp ida 33 90 57 19 

En'ogonum lu:'rodqoides 41 52 50 6 6 

Gmm triflmwn so 52 35 

1/ierocium alben imm: 66 Sl 7 

Luptnuslralflorm 91 62 14 

Balsam()rhit t: $tljtltwtc 76 85 75 44 

Lithoph~ma {.NJn'i/l<lM 62 64 43 6 

l.itlm.<pemmm md<>rale 52 28 19 6 

8 



·table-2 • (contioue<.l) 

Life F'Qm) and Car<'x Scrie$ Pcstuca Series Agopyron Seri¢5 Communi ty 1)·1•t$ 
S11<cies 

Ouexj P('sturof Festucaf ;1gropyn:m{Prx: AJ;rQpyronf t lris;iduf Sporobulus 
Pesruca K()e/eriu Agropyron f.l.alwmorhita Op:mtiu p(XJ p,_ ,,, hi "' hi hi « " 

/.amatlum rrfrernutum 52 78 62 19 

J.upinus sericeus 25 50 68 )I 

Phlox cqlubniw + 
!on.ti/Oii<J 40 28 56 50 

t l $!raga las em lu.1ri 5 14 56 25 16 

OTsti~m mldf.llf.Jfltm 10 7 50 69 50 25 

£rlger011 pmnilis 24 29 37 50 66 ?5 

~1/yJ)(.Ti<·~tm ~.r/oron.un 30 7 31 12 66 so 
Lomatium macrorurpum 31 50 33 

Op;mtio potvtw;mha 19 69 16 100 

/'hacdio he;erophylla 6 56 16 

Scucellaria angu.srifo!ia 6 62 

Ascragt:!Jt s !'nJ1(!):uS 25 12 84 50 

Citry•wr.>sls ••il!os:; 6 19 so 50 

0 J/()du)rli1S moaocarpus 50 

AcMiita millt/olium V3r. 
lr:nu/()Slt 100 95 100 9• 94 84 25 

8r(}()l(t(f(J tiOit.'?liiSii 62 78 56 25 33 50 

•Trt:gopogon dubius 52 50 37 19 100 75 

,\NNU1-\LS 

.. Dromus briza<iormis ., ,_ ?S 56 •• 33 so 
• Bromus fo;lpouicus 38 ? I 62 56 66 15 

• Br()mus cecton.un 29 43 75 94 84 100 

F el!l.f(;(l mC1jalurr. 14 36 67 25 

• Alymm: olyssoidcs 20 7 56 50 16 

£pilobiwn panit:ukuum 16 29 36 25 6 50 50 

•Erodium dcuran·um so 31 50 75 

"'Lacnu:o $erriol:i 20 57 37 25 8·< ?5 

•My()1.(J$!1'$ mlc.rm:tlw 34 ·13 50 12 33 so 
P!tmtt:}:O /)tiUIJ;Otllca 25 12 84 75 

StcJil:u ittnircns 52 50 69 37 66 25 
1 Confined lo spcc.ics oce-urri•lS wilh 2 COJlSI:.nl¢>' of SO% or more in al lc.as~ one comnlulljl)' . 

~F..xolic species 
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Kl:. Y TO GRASSLAi':D AND SIIRU6LAND COMMUNITIES 

I. Shrubs r <Ut or :.bscnt, tr3mlnoids dominant. 

2. Upland Cr:r('X spp. abund:mt al"rd US\11111)' dommant. Corex series 

CouX !JoucJd and Other n •r('.V. SJ)j). CO·duminant With P'l'/.fUCIJ ida/JOtiiJI$ Corox lwodii/Festuco Jdahoensir ht 

2. (.i1ra spp.race or sbgnt 

:>. 1-"cstuca idalloemls abund3 nt and usually dornirlant 1-"'esiltcu 1dulroensis seriei< 

4. Kut•lt!!io cristo fa prestJH and usually abundam Fe.stura idrtlrvensisfKotlerfa t:ri:aata hi 

.a. Koekria cristalfl mfrcquem or abse:nl. Agrop)'f'Oit spit:tlrunr abu.ndaal and ofttn cCHiomintnt. 

Fesruca idalrOtnsis/Agrr>pyron spicatum h1 

3. l·'cstftCYI iduho<•mls Infrequent. usur•lly absent. 

S. Agropyron ' fJicatum dominant Agropyron spic111run se-ries 

6 . Poa SC1tdb&_tii :abundant: B. satillaNI, l.om#rimn trlll"mGtum and /.,uplims Jtrirnl.r common. 

;.lgTopyrtm spk atitm{Poa St.W<Ibtrgu{&lsanror/1/:a sagitta/a bt 

6. l'ou srmdber.gU spau e and s6metl•nts obse.nt: Opumio poiyncomha, Stwellorio OllJfltW'l'olfa and 

Plt~/la lrt l eropiiJ•/Ja common. Azropyron splouumj OpumiJI JJOiyacamlla h1 

S. Agropyron sparse or 3bsc:nt 

7. Spurobo lus crj pumdrus domin:uu. st•ils usu;~lly calcareous 
Spo1obolus cryprana'ms/I'Olt Slllldbergil c t 

7. Armk/6 longisl'l" dorninam. soils no1 usually ealc.areous 

I , Shrubs abun~;•nt and usuilll)' dominam 

8. 0\'e1S101Y sJ' rubs low. usually <2 m taU 

9. Soils <20 em deep over ba.s;alt,Arttmisla rigida domin:ant 

Po:t stm<lbergii abundlliH 

9. Soils \'3rlous but >20 em <.Jeep.A. rigldo absent 

10. Rlnn tf4br4 domu12nt 

.1 0. Sy mplloricar{J(Js ttlb r4$ domin3nt 

8. Ov.crstory ShlllbS usually >2 m t:.tll. s.omt-timOi lree-Jjkc 

I I . Cf!rC(}C'Qrpcn ltdi/'olius dominam 

11, spicatum domin:mt in the understo ry 

J J . Cdtis r(!({Culoto dominant 

Arumisia ngidaj Pcu sondbergii ht 

Rims glabra se-ries 

Symphorictlrpos ulbus s~tits 

Ct'f'C()('.IIfTJIIINI{olius ~rid 

C. led i/olius/;1, tpicatum hr 

Ct!lti.f reticullltll seric~ 

;l,.opyron sp/cfttum dominant in the undetSIOI)' 
Cdtis retirulat•fAgropyron spicahtm ht 
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RESULTS 

11)C ,.c,etation of the gr.1sshmd.s uf the: s:tudy sru 
wa~ c!JiniOed into three series, five habitat typu. «nd two 
comnn•nlty l>'l>cs. The composilion or these eom'"unitics 
based on Sl)ecies presence is sumnuri1.cd in T:able 2. The 
dat;1 art 111 r:mgcd to show differences in species occurrence 
among the \'CSCI!IIion I)"PCS, Not:tblc reatmes of tllC d:na 
include : 

(a) the lat~e number of pereMt:aJ grasst.s aild st"dges 
In the CQ:rexjFt:stf.ICfJ ht ~nd the fe11rl(tion of 
mosr of tl.ese specie$ to that type: 

(b) tht compl~te ubiquity of two pcrcnnbl 5p«:ics.: 
Pw ltiJrdbor.ii snd Ad1illt» mill"olifmt ., .. u . 
ktnulosa, snd only slightl)• tess: broad tange of 
A~rop)•ron sp!cnwm. 81"()(//.o~ dOIIlfltiSii. Eri· 
gtrcn pumJifs. Cifsfum u,lfiJ.,Jitlum ln\d lwo 
CX(l tfcs, lfyperitum per/Oratum and 'JfagilpOg<m 
fl11bi11r. AlllluaJ.s are <.:ommo•ll>• wido·ranging 
ecologically, and most u f the common SllCCics 
oe<:ur in nil of the communitic$CXOC!U the C(lrfJX/ 
F~SIIICil, 

"l'hc p1ucrn is on<e of eJe,•adooaJ l~\allOtl, strora,tly 
modifitd by ~J{ltCt. Tht influenet Of lht l:ttttr ft~eiOr is 
p3rtiad~rly t\'lderu at the 1ruddle a1ld upper cltY31ions. 
whtte JOUlhttly slopes :are oc:cupted by dJn'll.'< emubnd, 
while ad,accn1 notth slopes t'll~ be cxwered b)• coniferous 
forts.! . 

The maJO• vtgetatlou tr pes recognized tre aJ follows: 

A GROI'YRON SPICATUM SERIES 

VcgetMion domins ted by 1lgropyro11 jp/rotum and 
l:~cking F~srua~ k/Q.h()e.nsi1 occupies O't·er h:M or I he cunyon 
grassland tru, ex•ending. from lhe Yallty boltoms to mkldle 
de\-alions. The \~lalion is dtuactenzed by the mbun· 
dance o( A . JPiutum. mamly of the ltOrHhizomltoos 
l)'pe. Annual ~ espcchlly introduced species of 
Hrornu• occur commonly, but with k>w CO\'tr. Pef""nnnial 
forts ;ue f:shly nume-rous, but few species exhtbh high 
constancy or cover. Shr-ubs aJe S.J>;l•-se. wjth Chr)•S()/Iummus 
nuul'CGI~·m the most common. 

llabitol cypc:1 ~( the Agropyron .tpicatwn se:rit'.J 

'Thii: complex w>!s classified into tw~o> hab hat typ~s. 
Afrop;yro,t spii:lllltm/Opwuia polyac(llrtha ar1d ;1, s.pkll· 
rumjl'otJ ~Undbnziif&ls.:Jmorhiza S4gill11to rhls division 
II$ ,.upportcd by the- ~mironmcnul cbt~ (fbd:alt :and 
Bnunbt.·Rilld>hl 19&3). 

I I 

Agropyro11 spicutumjOpcmrla pofyucamM ~~ 

Tlus lyp< """ r«<OIIliztd e.rly in the study (T..!•k 
1979) u dulvtCI from th~ A. spiaztw11{Poa Wlui/xrJt1 ht 
(Sec Fig. 1,.,. 12). 

i he vcgetatlun (Ta-ble .l) is ch.M3Cteril.ed by d(lnli· 
nancc of widely l>llaeed phtnts of A. sp!cowm. aU of tlte.m 
caespitosc. I~ !iiJIUIIJPtlfl occurs Orl a rnajoril)' of JJIC.S. 
bm usu3tiy with scanty COYC::1. Perennial fOJbs arc nut 
:~buJl(lant , but :~Jx li i>C(ios occurre-d on 50 pl~rccnt or more 
of £be s.iles. Opw llltt pfJI) •tmctmtllo nnd two fo rbs. Plmrttlitl 
ltet trophy llu. and S(•uu•llnrla anglt$ti{oli:r :ue imp<~rl:tnt in 
characterizing the type. Each OOC1.ltred lr:l o~·er half of lht 
sites, :and i:s nrc: or lncking Ul othe• major ht's. Opmulo 
polygctimht.r was ehosen in naming the ht sine::~ it has 1hc 
bigilt$l constancy and CQ\Yr of 1he thret:. Amoog the 
attn\QI.s. /JromHs t«tONm is the- mos1 widcsprnd and 
abundV't. althou£)t 8 /qpt»zlcus i$ common. 

1)u: g~ound cover I fl this ht tS dlstinctive. whh 10111 
gr:l\'d , rock and b:ue g1ound averagju~ 50 percent. ·~c 
e:ryptog.·un and Uuer cove • ls tower than in any of the other 
major hts iJl the ~UI)'OII ~l'asslands. 

FoU<1ge cover and frequencie-s for all $pccics, and for 
each of the four life-form groups, :~re 3ll lowet than ln ocher 
habttal lypes. 

This In oceuplt1lllr,e are-as on the lo•·c:r ~nd middle 
slopes of the valleys. II extends (rom clcralions of 2-40 m 
to 1000 m (787 to 3180 rt). but is confined to southerly 
stopes and uposcd rid'e 1 ops 21 ~11 but thc-lov.·w cte,•ationJ.. 

Physiographic and soils dat3 aJe shown in Table 4, 
This is the most xeric of lhe gr<~ssland habilal typell ln the 
Sh•d)' 3rea. Clhnatlcally, it oc:c.urs in the zone iudic,:•ted 
for the ~·alley bouoms in 'ruble I. An)' increase in preclpi· 
tnliOtt at higheJ ciC\'!Itlons is !li)P:lrcntly offse• b)' the micro· 
d im:ttc of the $outhe:rlyslopes towh.ich this ty1>e is con lined. 
Soil tempcr:uures :It SO em are hlglter than in the other 
m.ajor 1ypes . 

The soih :ut li$httf coloced, Jo"''tr in or~JlJC: m:auer. 
S(Oftier. Jti&l'ter ln pll. ~aftd shiillowtr than those of the 
Agf()pyf01r/Pr>flj&t1xlmltorir4 ht. Entisoh. in the fom1 of 
Xerorthcnts uccu• aJon, with the more common MoUUoh.. 
Loamy skeletal rnuced me-sic Uthi-c H:aploxe:rolls ~rc the 
most common or the nine soD f:unilies. LithJc p•ofiJes 
occur in 56 peroent of tile silt'S. 

'the: combin:Uion () f environmental factors dc$Crlbt.~tl 
resuhs in :1 ve:gct:IIIOI\ lh3:1 be:sins srowth •;cry early in th~ 
SIHi•lS, de,·etops t:•pidly, :uul becomes donnant e.atl)' In 
the summer. F:•ll rc:grow1h of l)crcnninls is le3S frequent 
t.h:an in tfle other nl~JOr grassland types., :~!though il dOCS 
ocwt son't years in A. spicatum :tnd P. satJdbl7gii. 

This habtt:.t t)'pe .soecms to be u:ruque. t.o the ca:nyon 
gmsiandJ. The only 'YP" whiCh rmmbl« lllO :my exttnt 
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Pig. 2, Agropyron $JJiCMimtj 0JJWtllll j}()fycautlw h11bitat type witl1 SJ>:•rse vegeta tion cove-r 
and an abundam:c uf surfucc i;.ttw el :tnd rock. 

1$ the llzropyrtm spfcawmjPca 1.1J(J.mda of fJSh!rn W:u.h· 
llll£10n (O..ubcnmirt 1970). but lbe Iauer lack~ the charlo::· 
tcnstk spt'(ic3 o( 1he ll.tn:JpyronjOpullllrl, and h» a much 
higher frcqutnc:y tnd ccrvtr of P. :lf.Jndberrfi. 

Apop)'"Nn liPkrltum{Poo sand.berrfi/&1/s#ml'llhlrll Stqtlltlla 
ht 

'I hi~ I$ 1he cnmmu11i~>' deSCIJbtd as the A. $plconmrj 
Ptm $(lflt/beytrl ht i•l eaJI•e• teporu •. m thi$ project ('l'is.d:lle 
1979. Tisdnle und Bm1nble·Orudahl 1983). 1'hc Chfl •lSC was 
made co .. lblingui.sh it from diftCtcnl c:ommu•)lttes wluc.h 
ha ... e b.:cn dc~eribcd by the 1erm As,ropyrvnj P(J(I in uth~:r 
paru ul' the 1-'acil'ic N'onhwest. Allhou~l P. 11mdbergii 
uc:~:urs commnf'lly in dte tu descnbed hen:. hs ublquhous 
prc~ncc througt'H)Ut the grassland$ of the Pt(tflc Nntth· 
wnt make 11 a pOOr utdi1.-ator species. 

l'he bnl solu1ion 10 dus prOble;:n a~ucd co ~ th~ 
we or 1nnom111 nomendatu.re. ~recommended ln s re«nr 
s1udy by Cra\Ao•fo-sd and Johnson (19SS). These :nuhors 
poi.nt out th:.t use of binom:aJs tn certain situ:UiM;. carl 
c:onoeaJ lnfounation on communi!)' struct01e :~nd fu!'lt iJOil. 
ThJs I) I \)I)/em cun be overcome h)' I he nddatlon of :1 thhd 
dl.,gnosllc ~p¢Cil'S to !he nsmc o f 1hc c:onununlty. In the 
case IHCSOrltcd hore, AgmpyrQJI is 1hc ccolot.IC31 doulirmnt 
:.~.nd Po.a b sbund:mt btu not diagll03Hc due tu its wid~ 
ecoiOI!n::d nmplitudc, The femtre whJdt be.)t dl.stm,u1shes 
LhJS cotnmunhy from orh.ers deS!plilttd .. , Apopyron{Poo 
a the presence of 3 troup of pecmnbl (()Jbs. of which 8. 
Si/giltutn is the most conspicuous. fbe n:urw At:'VP)''on} 
IW/ &IsntOrldu r«<gn:Ues this difteu:~. but .st all rtbth 
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the community tO other~ dominated b)' ; 1. spkatum md 
Poo sun.dbtorgi~. 

The butank~ composmon of the ,;ltrtJP)WJII/I\JII/ 
&lSii»Mhiz.• hi Is wmnuriud in TableS. It u chan•ctcr· 
a.ed by domhuncc or A. I(JWiu'". most of it the cacspi
tost form. P, smulb~,; u the only othe-r prrcnniall!IW 
of significance ul the type. H:rlsam()rhi:o UJtjttara l> the 
most fJequenll)• occurrh\jt !!nd conspic-uous pererml;al forb, 
found u• 75 1>cr<:ent of •he sites sampled. Sevc:n ulhcr per· 
tnnia1 f01bs, cac:h (ICClu tecl on SO percent or more of the 
sit~~s, and con3titutc an huport<mt segment of the communi· 
ty. Annu11Js ii i~ oonunon, with ci:;ht species (ICCUHhli on 
h:M or mo1e ol' tho s:hcs, Most of •he.se ace exona. but 
itlclude Lll-e n.l l l'o'C F~stuCQ metnluro and SttllarW n/l(•tJJ 
Aru1U<ll bromcs. 8. t«tf>Nm. 8. pponk-<.~s and H. brl:ue· 
fomris arc all common but do not dorrunltr the annual 
cmcr to tht S~mt extent as the)• do in the A$roo) f()lt/ 
Opunria h1. 

The g,oond sud ace is occupied m:tlnJy by c•yptopm) 
and tiuer. The eomblnuion of these with standing veaeta· 
tion p10vide~ a high degree of covet. 

''fhc high constMcy and cover of IJ. sr;gittata. grt:li i Ct 
cc)\'er o f Agropyron M d Poa along with the oommon occ1H· 
renee of 1he other pcrenniul furbs listed, :md of flu wm 
lttfg4iiJI'tl, arc key ch~u!lclers which seporate 1hi3 hi f1orn 
the Agropy runfOpwllliJ 

T~ ttncral :aJpec:' of tlus l)'pe is charactcri«d by 
the domin~nct or 'fo~U.delin('d clumps of ; I, tPictttum. 



 

nl"CauSe Of lht greater CO\'¢f Of bOth )jvc \'~g<:l<tiiOII alld (h• 

lcr. and sm:aller amo~ul{ of surface gravel, 1he Agu.Jpyrmrj 

I'Qflj}Jalsamurlti:n ht gives a t;t•leJal hn ptcs1:io n of relative. 

I)• weU-~·ttt'l!ltcd ground. A IUS occupied b)• I he Agn>py

rQttj()pundJJ, an co~rison, ;appeu as pood)' \"tgetatcd 

and rather b:mcn 

The i1gmpyr<m{Poaj8olwmlloriza lu occurs widely 

tluoughoul the lower and middle cle\•atiOil S of tl'le study 

arcs, from abQUt 300 lO I 370 m (985 to 4500 ft). Gent •· 

ally. I( oecurit~ lhc more (:1\'(lrtd ~I$ tnd dttpc-r soils 

'Aithin lht Agrop)·ron.domiNtcd zone, but a Uthk plust

OCC\HS in s portion of the type :.t htgher elt\'lltlons. 

The clhn:1tc for the IYJ)I.'I is pJeslllll3bly more mesic 

lhan that of the ~nyon boltoms. lncreslOC-d JnOlSt\llt 31 

the higher dt\'Jtions is offset by the res.tricdon of 1hc t)'pt 

10 southerly :npecu or $h:lllo\\• soils. 

:\1ost liOIIs aie of mixed residual <Uld colluvial origm, 

from volc,'lnl<: tualtnals. Textures r:mgc froru sand)' ln:ml 

to day loom, with 1o3ms and >lh Joams most common:z,nd 
aUtre rc-btt\'dy ~tony. The sods arc aU Xtroll.s.. with Arg;· 

:<trolls: :..nd 1-bploxcron:s t>qu:any represented, Lwmy skece· 

taJ mixed mesic llltic l laploxeroUs arc the most common or 

the nine soil ramUies rep.-c:scnted . Overall, lhcsc soils art 

deep and permeable ¢1\C>u&h ro provide a.dequ<lte soli 
moisture fo1 lhe pc-:tk growlni; season of April-June in IIHs 

type. Compared to those or I he AgropJ'n»t/Opwuifl h1, 1hc 

soils show. darker color :and create-r oapnk matter, =:uattr 

depth or profile. less StMincss and leu $Utract gta\•el :md 
rock. 

Tim ht is closely rebted to stVtrJI communities de· 

sigllated as A spialtumjr. ltl'fll/)ngii by other tnvestig2tors. 

The clostst or these- b'COCI:tpluc.illy. the A spicatumjP. 

sand{)ergii described b)' Oaubcnmirc (1970) b a m ore xeric: 

l)'l)e. Whh less species divcrlill)', <'IJld fewer !)Cren nial rorb), 

Markt"d dlrrcrenees in llnnual gras.<;cs also exln. with P'. 
mtgalura. Bromus bri=t:cformfs a.std B. jQptmfcUJ all rare or 
ltckif'J'S m lt\e Washington community. A,ropyrr:nr{Pori 

cOtmnullttttS described (or e:.stern Oregon (Poulton 19SS, 

Johnson 1981) western Montana (Mueg&ler tiJld Stcw-'rl 

1980) <11ld southern Driti~h Columbia {'l'bd:1lc 1947) lllso 

appear to be more mesic titan Lhc Wuslunston 'YP'"• but 
d1ffer (C)ndd~:rably !ll botani<:ai compoSitlOit from the 

AgrV(J)'fOII/PoaJ&!SQmorhJ:a dtscrlooed here. 

I able 3. frequency aud cove( c>f major ~<~ i>'-"(;its1 ()( the ; lgropyro,t/ OIJWIIia ht (16 sitts). (ACSP/OPPO) 

""""""')' (~) Foliage com (l') 

Species Mean S.D. Mtt~JJ S.D. 

ilf{ropyrtm AJ)ltafi.Jin 73.0 20.3 15.5 6.15 

P011 ~ndiHrt:ii 25.8 255 0 .6 0 .33 

r1t;hilh-a mllle[olium 26.2 25.3 0.7 0.83 

Cirsium ufldtJI!ltum 10.0 5.0 0.5 0.28 

£riornon pumz1is 2S.O 30.8 0.6 0.64 

t.onrarlum m:scrocarpum 13.0 16.5 0.6 0.70 

Opunt/11 polyocantlta 16.0 1().7 1.7 1.97 

Phk>x (rofubrir,. and lo~i/olia) 2S.O 17.8 0.6 0.:!9 

Phuce/Ut hel eruphyllil 30.0 35.0 0.9 1.06 

Scu u-1/oriu (Jrtgu sr ifoli11 20.6 16.3 0.6 0.67 

•&vmus /Qponicus 3S.O 32.2 o.s 0.44 

*Bromus ,•cc/fJnun 00.0 33.4 1.1 0.9S 

• Alssum 11/yn·oides ·~.6 24.2 0.4 0.18 

I Spceil:'l occuuing in ~Of mOlt or shes. 
• Exot1c species. 
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Table 4. Site. c.haraccerist ics for habit<H typi.'S Qf the Agropyron s-eries. 

Agropyron{ 
AgropyronjOpuntiu Poaf llaiStJnwrfliza 

(AGSP/OPPO) (AGSP/POSA/ 8ASA) 

Charaeter Me::tn S.D. MeM S.D. 

Elev:Hion (m) 726 160 840 U>S 

Slop<(%) 49 12 .6 5) 17.0 

l{adkHion index 1 S30 40 447 9 1 

Depth of solum (<.~ms) 50 38 60 IS 

De.pth of .. A •· ho1 izon (ems.) 19.5 5.7 23.0 6.9 

Solum stonjJJess (%) 58 42 

Lime la)•er prC'scnt (%) 18.7 37.5 

Tt~xture ··A·· horiz sdy !.·loam lo:ml 

Textut~. ··a·· horiz lo:un.cfay L clay I . 

Colo• ("~:Ih.le) .. A" 4.4 3.8 

Ofg,Mjc mauer '"A"(%) 2 .2 0.7 3.3 1..3 

o .-ganic lll<lllet --a··(%) 1.6 0.4 2.1 LO 

0Jg:mk JU311er (to1al s,ms) )14 176 

pH "t\ •• hoJiZ 6.8 0.47 6.5 0 .. 64 

t>H --a·· hotiz 6. 7 0 .45 6 .7 0.70 

GROUND COVER(%) 

Ctyptugams 12 .0 15.0 18.5 10.6 

um~r 28.0 13.7 4 7,4 9.4 

Gtavel and 10<.:k 42.0 14 .0 14 .8 12.2 

.B::tre 8.0 8 .1 5.5 2. 1 

1 Calculat~d according to frank :md Lee. ( 1966). 
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llgmpynm spit-alum 

,r-

Table-S. l.'r~:quc:IK:)' 31ld CQ\'C:r ur ni3jOI" spccil'f o f the Agropy m nj /'()(1/BalsnmQrhi! ll he ( 16 sitc.s). 

F~uency(~) foliagt' CoH•::r (~) 

Sp« l-t:i Me-arl s.o. Mc:3n S.D. 

Agropyron :micmum 90 .3 14.9 20.3 S.9 

r oo umdbrtRii 71.3 19.5 2.6 1.55 

Adun~ mlll~foli:um ~-,, 11.6 1.5 1.07 

Asm;gnht$ art hurl 15.7 10.6 1.0 0.73 

Bo!srmuJYiti:u $11f.iluua 23.7 18.1 3.1 2.55 

Brodbra Juupnii 21.! II~ 0.4 0 .12 

Cff$imn tmdulacum 7.0 ! .9 0.3 0.28 

Lomotium trll<'m (lmm 32.8 .l l .9 1.3 1,54 

Ll.1JJi'ru' strk(Ut 19.6 14.S 1.6 I.!<S 

Phlox (rolubmta :tnd longifuit!l} 19.4 11.0 0.6 0.40 

~Hmmtt.f IJrlzoej(muiJ 42.7 28.9 0.6 0.41 

•ilmmus JII/)Qflicrts 41.1 38.2 O.M 0.79 

•Bromus t«torum 61 } ~7 ~ 1.5 1.69 

Feswro mc:gdlum 55.0 J2.1 0.9 0.79 

•,41J'S$um aly :.soides 12.5 IS.O 0.2 0.17 

•£1Vdtum ~~n~tarium 43.S 37.7 0 .9 1.05 

"'MyuJOliS m lcnmtha 40.0 32.1 o.s 0.98 

Stdlul'itt nfl1111s 16.5 ;;o.o 3.1 3.98 

*E.'!Oiic (pccu:s.. 
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Fjg_, 3. Stand of Axrt>P)'fOn splrotltmiPoa $4Ud· 
bcrgii/JJ.olsnmorMzu sqgittota on 3 typjc:aJ 
sttt-1> I!IOI>C: of C$nyon grassland in the 
lltllll Cnnyon rt~OII or the Sn3ke R.i\·er. 
'r h_is Ortll provides g:rt~t ' 'ariety in cm·j. 
rO IUIU!Il(t~l fllC(Of$ l~IUSCd by g:re..1( differ· 
cnces in ele~nUt>n :and 3S&)e((. 

FESTUCA IJ)AIIOENSIS SERJES 

Ve&Uallon In whith f.'estuaJ idahoen.sfs 1$ :always 
pttserH and usuo~Uy domll'l3nt con:Uttutes the other majoc 
scOO or the c;anyon ar.wJJ.ndJ. The eJeo.'1tionaJ tangt: is 
greai, met the t)'pc descends to the 400 m (131 0 fi) level 
on stcq> oorlh slopes. and rt.Jchcs 2000 m (6560 ft) on 
southtrl)' slopes. 

The \'eJelalkH1 is C:hJr.1CICfi1..td by dOtnlU.llCC of F. 
ld11Mcnsis, and 10 J ltsser exttnt, A, sp~rum. Plants 
of the latter S-J)tCIC..S are ,~;encrall)• of the J)utomatic type 
chantcteustic of rcl:tli\'el)' mestc: sites (Oaubcnmire )960. 
Oobmwolskj 1979). Native forbs :tre mo.-e abwldant lhan 
in lhe Agr<lpJ'I'Q" serfes, wlule inhoduced annuals. includ· 
ing the bromes a•c ICI);S eommon. Total species div<:rsily, 
frcquenC)' <utd foll~sc covet are &•e:atcr than in th~ Agrop)'· 
r(Ju series. 
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f-1.1bitat cypc::i u( rht Pesruco seri<'s 

In the firtt report on this study (iisdale 1979). 
three l\:lbtlat types 'A'tre <ft'jcribed: the Fettuar idDilo· 
tmls/Asropyron spicatum, the 1-: idulsomsis{Koek-rio cris
tut• .1nd che F. idaltoellsis/S)'mplroricaf110J llibu&. The 
first I'A"O h:t\c: provt'd 10 be communities of major extent in 
lhe canyon grusbnds. The third, chat'3Ctenz.<'d by an abun· 
dance of d••·arfed pl:ant.s of S. ttlbus, has ptO\'ed on f1.uther 
$.ludy to be a margin:al type of '"t11' limited exuru . es:sen· 
tia.lly no mvrt than an ecotone of the S. a/bus thu:kca I hat 
21e :. charactedShe ft-alure of the study area. fo r thu rea· 
iOn, lhc /o~ftllcaJSJ•mpJtoritorpos has been ren.lO\•ed from 
the: Jist of major habitat types !tnd Sympltoricolpo.s·domi· 
nat<·d vegchl tion is d1scuS$cd i•l a later section deaUI'l.£ with 
sllmb conununhh::$, 

l>:ua fur vo~C'I !II ion llnd site c.har:!elerislics of the two 
major I·C.•strlr.tl habhat types arc !>resented in T:tblcs 6. 1. 
and 8. 

FesJuco idalttHnsufl-l,zropyro'' spicawm ht 

'I his type u char:tctcri~td by the prt-scncc of 11. 
SpkGttttll tJ 3 co-domin:ant, often equaling or e\·en exceed· 
ing 1-: idah«1nl:l in foliage cO~t and frcquene>•. Poa 
Stmdblrtif b common, but othe-r perennial grasses :1~ 
SRr«. Total lf'\1$$ co~rer excted$ 1hat of other ht.s tn eithc:r 
the: f'etllll'fl or AlfOP)'TOil stri~s. Pttenni3.1 iorbs are faiJJy 
"'tllrep~Knted, and 8 nahve species occur on SO percent 
o r mort o( che silc.s.. NSitivt annuals are moderately abun· 
dant. with Srt.llilrto n;u•nr. Ca/ium opan'11e and Clarkia 
pulcJ!t!IID most oonunon, Exotk annuals, including all 
three anr1u11l Bromm species !tnd Lacwca Sl!rrivla arc 
common. 1'11e ~round cover is high io Iiller, wilh lesse• 
amo\lnts of crnllog3ms and rock or grs,•cl :md Jittle bmc 
ground. Shrubs nre vlr1Ue1ly l!tcking in thjs type.. 

The co·domlnance of A. spicatum, scarcity of K. 
t:Ti$ttlto :uld lower t()t:tl in~que•lCY and <:.Over of perennial 
forbs. Sl.lp~• rate dlls community from the Fesn,<-'il/ Kceltrlu 
h i. 

'I he Ftswcu{Jlfropyron ht occupies large an~:as of the 
k)wet a1ld ntlddle \'lUey slopes., from 400 m (1310 rt) 
to an upptr lim.H of 3pproxim~tely 1500 m (4920 ra). 
Stands below 1000 mare rnlricted to northern slopes. but 
occur with incrtlSanl (rtqUC"ncy on southerly slopes at 
tu1her C'1C'\·~cions. The marked c!c\-ational o•re:dap ..,1tb 
t.he ft!$11/t'fl jKOtltria ht su~u that higher temper-atures 
due to a.sp«t, rnher than diffetences in precipitation, may 
be the most cruical factor in'tolved. 

Soils are moderutely deer , lo:1my in te.xlure, and have 
a con)-ld1:.ablc loess COiltent. Slonincss is low compa_fed to 
lhal in the ll,t.ropyrbll serie-s but slisJn ly higher than in 1he 
Ft."SllilYJ{Kt)£'/etitl ht. Six soil families arc r(presented: the 
mo$1 emnmOil are n.,c lo!tmy mLxed mesic Pachic llaplox· 
erolls. Co1up.mcd to soils of the Festru;ajKoelerin ht t11ese 



 

:u:e sbml:u In de pill :tnd ltXtUte. but h&hter in color o( the 
.. A .. hori7on, higher in pH and lo"·cr in orpnk m~uer. 

CommunltlCS of the $3me n:ame have bttn desenbed 
in Washi~too (Oaubenmke 1970). Oregon (Poulton 19SS, 
Johruon 1981), ~nd Mont:ms (Mueggkr and Stewart 1980). 
The Montllna 1ypc differs most: its gr:.u coruj)()ltCrlt in
cludes M ubundanet of Koeleria crista fa and Stfpn ccmMfl, 
while the pcrcnni!ll forhs ~re a.lmosl a.JJ different. The 
Washington cornulllllity is doser. but aj)p:uc:•uly more 
xeric. It luckj s,nnc of the key fo rbs of lhc ld;1h0 t)'l)e, 
slu;wll :. grc::ucr occurrence <If ChrJ $0/hunums m m n'(JSU.f, 

and a higher p10p0rti<1n of Bromus tectorum coml'3fed 10 
B. brl;u~formis !lnd 8, japom·Ctl3.. The Otept -community 
de:scribtd by Jotuuon (1981) has K crislota oc:c"rring 
comntunly. :and poor rc:prt$tnt:nion of spttle.s wc:h as 
GutiUrjg ltispitkl, Lomatium tritm111tum, and Phlox longi· 
{obtl. Futllk'r confusion regarding the Fnlll~/Agf'OIJ)'I'Oil 
complex .triSt":s fmm the posttlOning of thc:sc s.pc:des names. 
Daubemn1rc: ( 1910) used the ierm AgropyronfFrmu~a for 
his communi1y, 1el31lng it to the Agrapyrrm/PfW In llhys· 
iognomy. •ather than to the "meadow..SICI)IJO" repre· 
scu1ed b)• the ,.""estutafSymphoricarpas h t. In the series 
ronce1H. tho kty rel!niunship is considered 10 l.lc the 
presence of the series dominaru. and t ile ht ls n3mcd :accord· 
i.ogly. I.e. ,...cstllt'afAgropyron. Tile Fc,\·tucajllgropym,l ht 
rescmblo11 other c:ommunitics of 1hc r: ldaJro~n.sls ~ries 
mort c:losel)' tn both ''eg-etarjorl atld habitat dwracltriSiks 
t.hm thOSt: o( the: A. 1pit:11mm serie$. 

ThlJ oornmumty is d;stingutshc:d by domin:mce of 
P. idahotrmls Mld cons1.m1 presence of K. crit.Utta. Agro
pyr<Ju ;,'Picrtllmt nnd Pao MJndhergH arc both commO•l~ btu 
u the1 perennial g.nuses ate rare. PerenJlial fo•b:s are nbun· 
dant. and 12 1i11tiw species occur on half (lr tru>re of 1hc 
llile$. l\bny of •hcse species are also common In the Ft•strt· 
<'-11/Agropyrtm ht, but Calociwrtus elegun.s :1nd llfqrncium 
albtrtbwm an: rare in th:tt type. Ll.1pimJS it abundant m 
both habit:tl C)'ptS.. but is cepresented maml)' by /., /o.:ri
{kNuj ln tht FnlucajKoeteria and by /.,.. urlctus In lht 
FtstuCfi/Agopyi'(Ht ~l:!ny n:nr.-e annU31s 001."\\r. but onl)' 
one, StdiMitl mtt-ns • ·as rero1ded on moce than h:al( the 
sites. Exoties are rebtn·cly scsrcx, \\ith onty the biennial 
Tmgopogorf dubiut and the arutua1 Bromus brl:al'/unni,. 
and B. japoui('IIS rated :b abundant. 'I hreo !:luubs, Splr· 
aco ~tulifollfl, Roso woodsii and S)•mphor/('llf/JO~> alb11s 
ocxur. bu t with low constancy {25 pcrucnt or l c:s:~) and 
luw frcqtu.:ucy and cnvcr. 

Th.is h3bilnt type is the most mesic in thl.'l P. idaJw~n· 
:.iS ~tiles. with l!rc.1test species divcrsily, :rvcr:age nnmbe• Qf 
perennial forbs per stand. total frequency :IJld ((Jiiag(: cover 
of perennllll (Ofbs (Table: 8). 

The 1'11\&t an tJe,;ation fOf the t)' pc- D from SJO m to 
:?000 m ( 17•10-6560 ft). The clim:ne :appears to be moister 
.t.Rd cooltl than that O( the gw:sland l)'pC'S deSCribed $0 f3r 
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Fig. 4. f'e.smco kluh«nslsJKoderlu c-rbtuta h:abit~c cypc 
showina the: abundsnt COT<':r of many g_ras:u:J and 
pt.renni.tl rorbs.. 

in tltis 1ep0rt. An eiJ;_Iu-ycar record of pteciph3tion Ul the 
Salmon k iver drainage (Smhh 1979) indicates 3n Increase 
f(om 41 6 111111 anuu,lly :u 640 m to 497 .-om at 82 3 m :and 
617 mm :n I <193 m. Most o f the sites in thi$ ht I ie above 
SOO m :.md those which Oc;.tm below this level me...., .. slot,..,, 
compensated in hllnp<:raturc: by steep no rthern aspeccs. 

Sods ln thl$ l)'PC: :arc:- rcbh'l'tly deep. loamy in tex· 
ture. often high fr1 loess wi1h deep .. f\" horizons. Cvku o( 
the .. A .. hor&z.on u d4l.tktr and tts Organic matter content 
h:&her than m th~ FnrucujAgr(lpyr()ll ht. Ta:tonomially 
the .soils are rMidy \loUisols. divided .tbo4.H equally bt· 
tween Arpxerolls and llaploxcro!ls.. )tany uf the si tc:.s ha,-c: 
pa<:hic profile:,., renecting deep mollie cpipedons. A few 
sites belong i.n the f•ig1d temperatu1e ca1t-,gory, n:flec11ng 
the cooler dnnatc.: :11 higher elcv:rtion. ·rhc 1cm J>CIJHare 
influence is shown most SH<lllgl)' in two shes at 1950 m 
elevation. whc10 the soils ure lnceptiso1s, das.o;cd :1$ ln:uny 
skc.letaJ mixed Cr)•umbrepts. Soil temper:.nu1es a.1 SO em 
a re definilely lower than fur sites ln the Agrapyrrm series. 

Oaubenmhc (1970) ~kes no mernton of th b ..:um· 
mun.ity in Washinaaon, but I hn.e- identified it in the: Sn.tke 
and Grand Ronde Rl'l·tr V3lleys in 1he easter a part ur ah:n 
state. Thert' is no rtJ)Ofl of such a community in \ 1ont:ana 
or British Columbia. A Ft1rut:t~ idt~l~«mis/Kocltrilz cnuara 



iable 6. Frequcn::y s ud c:on:r of major Sp(!<;ies of the Ffswcofllgropyron h3bi tat type (14 sites). 

Frequency(%) Foljage cover (%) 
Species Mean S.D. Mean S.D. 

Af{1¥.>PJ'rou spicatum 82 19.4 18.5 8.7 
FeuuCii idahOell$iS 83 19.8 15.0 8.2 
P()a sandi)ergii 56 '25.0 ? ' ··' 1.2 
Achillea mlllefolium 30 18.3 1.6 1.2 
/Julumwrhiza .5agittala 28 13 .6 5.3 3.6 
Brodif!eo dou.~lusii 20 10.7 0.5 0.2 
Casrilleja hispidr: 13 5.8 o.s 0.3 
l:'r iogonum Jwmcleoide.~ 20 14.0 1.8 0.9 
Lirlrophmgma pti7Yif/orn <IS 2 1.0 0.8 0.3 
Lomatium trirematum 16 22.8 0.4 0.8 
Lupi11us serice-us 21 J J .4 J. j 0.7 
#:1'ragapogon dubius 17 10.0 1.2 0.7 
•orc mus brizf!ej'onnis ·18 17 .5 0 .7 0.3 
* Br<)IIIU.t iapOuiCit$ 28 >2.7 0.4 0.& 
~arcmus tec;omm 38 25.9 o.s OA 
C/(lrkiu pult:hellu 24 17.0 0.5 0.3 
Galiwn aparine 49 4:>.0 0 .6 0 .4 
~LactMCC serriola 17 5.1 0.3 0.1 
Stellorianircns 59 2J.O 1.0 0.3 

.. Exotic species.. 

Table 1. Silt d1aract~ristk.s for habiwt I)'.Pes of the Feswt(] idahoen.sis seri~s. 

Festl.lCU/tl?.ropyron FestuCd/Ko~len'o. 

C1Jarat.tt l M~an $ .1). Mt-~·m S.ll. 

Ele\·ation (m) 930 345 11 62 424 
Slope(%) 52 lO $ 1 6 
Radiation index 346 89 375 11 6 
l)cpoh of soium (em) 77 29 75 II 
Deplh of " ;-\'' horiwn (em) 28 6.1 30 M 
Stonincss sohun (%) 34 26 
Lime presenl (%) 0 5 
Tc--xnuc " A" hori1,. lo ;un·s.ilt 1. loam-silt 1. 
Texture "8" hori2. sih J..cJay J. silt I . 
Color (v:tluc) "A" 3.5 2 .9 
Organic mauer "A •· (%) 5.8 25 6.7 2.6. 
Organic malltr ·'B" (%) 2.9 0 .7 4.1 I.S 
Organic ma 11cr ( t0 1:.31 gms.) 3·15 4 10 
pH of " A" hoti.z 65 2.3 6.2 0.5 
pH of ''0" horiz 6.4 1.1 6.1 0.4. 
GROUND COVER (%) 
ClypiOg<im 17.5 14.9 19.5 14.1 
!...iller 46 .0 9 .9 $4.0 9.4 
Gta\'ei<JJld rock 14.0 15.0 7. 1 II.() 
narc 3.1 3.2 3.5 2.8 

J8 



 

T11ble 8. Frtqutnc)' and <:.ovu of rn!ljor :tpccie.$ o( the FestucafKoeleria habitat typ< (21 sites). 

Fr<quene)' (%) Foliage eo•er (II.) 
Sptties ~l .. n 

Jlgf'O/IYrort spicatum 62 
F't!SIIIco td(l/wem;s 93 
Koeh·ria cn',\·tata 4U 
Pofl somlbert<ii 34 
Acltillta millelolium 33.6 
!lt~lt.fmiOrhiz(l r,agit tat a 1:;,2 
IJrodiat·a douglasii 18.6 
Caltlelt()ffUS elegans 27.8 
Cusltlh'ja hispida 12.0 
li'rfotcmum ht'nidtoid~ 37.0 
(i(:um trif1<1tllm 33.0 
HitnH:Ium 11/M:rtmum 13.0 
1./Jhop/wsm• pan'ij/cn: 28.0 
l .. llhospmmmz ruderak J 1.2 
/Amatlum rritCTnatum 13.4 
l.rtJJIIIus loxij1orus 33.1 
•Tfagopogmr dubius 19.0 
•J)romus brltatformis 26 
Su:llaritl niums 59 

•Exotic 5pecies. 

associ..1tion '-''lS described by Poulton (1'>55) In eastern 
Oregon. Pouhon des.::ribes tl\is type as the most ml:$ic 
passbnd in his ltUd)' area, occurri.ng just btkrA tht fore-st 
lint in an t1t'\'2110nal zon:ahOn pallcrn. llis dcstrip•ion 
~~ncludl:s nuny tlemems of the Fts~utt~fKtHiffltl hr 3$ 

deseubed btrt, The pertnni3l forb CO\'tf, hov.e'\er, is less 
vallcd and abund<ult. A community w-hich in\•ltes compati· 
son is the l•r-stuc~ idahoen.sisjSympltorlca'fHis a/bus 
(Daubenmire 1970) thsl occupies 1he most mesic tutbittH 
of the Palo use grasslnnds o f the Columbia pl:nc:~m. 'rhis 
IYP< resembles 1he Frswro{Korlrria in lite domlnoncc uf F. 
idahOC!JMIJ ancl presence of many J)ercnnlnl ro,bs, but 
diffets in ll•e impOriUIU:e of shrubs (S. olbus and RQW spp.), 
and in the &reJter abund<'IJlCe Of forbs. 

CAREX SERIES 

VcgcutkM'I in v.h.ich one 01 n'K)Je s,p«tH of upbnd 
c.rtx are abund1nt constitutes :a rela1h·dy $1Nll but dis.
tincli\'e t1tJnenl of the c:tn)'OO gra:sdands. FntuNI Jdff/w· 
cmiJ and <Oihcr perennial gf'3sses are often co-dornirunt 
wllll 111e Carcx. Pctcnnial forbs are weU rcpiC!Cnled, but 
shrubs :1re \•inuolly absent. 

This is :1 hl&h efe\•:ttiuu series, confined 10 1hc mois•· 
t::ool end ()( the c~nyon grassl<lJld clhttath! gr01du.m1. All o f 
1he veacuuaon rcCOi.JuZed in this series was assigned to 1he 
following habitat type: 

11us type is cturact~med by cHumanancc o( <.4rt.x 
spp .. (C. hnMII, C: C')'M. C. mullironoro tnd C. ro"il) 
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S.ll. Mean S.D. 

23.4 5.8 4.6 
10.8 21.0 6.6 
18.5 2.0 1.4 
31.5 1.2 I.S 
15.6 1.6 o.s 
8.1 1.7 1.25 

10.3 05 0.2 
23.7 0 .4 0 .2 

9.0 0 .6 0.4 
30 S.l 4 .0 
29.5 2.3 1.6 

9.3 0.7 OJ 
19.0 0.4 OJS 
2.5 1.0 1.1 

10.0 0.4 0.3 
21.1 2.3 2.3 
12.2 0.5 0.3 
18.5 o.s 0.35 
30 .0 1.0 0.58 

along with F. fda}I(~IISIJ (l':tble 9). C. hoodii was ch~n 
in n:uning the type. sinct 11 h:u; the highest conli.Jncy (7S 
pcrc~tnt) of aht ttdgn. Tht othe1 domuu.nt. F. idalroen
sn. oeturs on all sites. The perenni3.1 gas:s ~mpontnl 
includes se't--eraJ odtet sptctts. fi,-c of ..,1tich occur whh 
consuncies of 50 pe:r«nl or moce. Th.i$ futurt as an s:t ron, 
c:on1rast to 1he g~ulsnd 1 )'pes 3t tower eleva lions whe•e 
onl)• two or three t>e•enrual grasses occur in abund:ance. 
f urthermo re, with the exception of K. cr/M(IItJ. t he,S.C: 
species ;nc 1arc ur l~cking in other commun.itjes o f the Cllll· 
yon grflsslt't nds. l•ciCI\J\131 f()rbs src abundant :.lso, wit h )2 
spcciL'S occurrin-t) Oil SO percent 01 more of the ='itCll. Six 
of thtse spcctc=' tlrt alllo abundant iJl the mos1 (.)~ely related 
comownHy. the FtSitt4'tJ{Koeleria h t. ihe others. ;tmell· 
1unio anapholokln. ; I, mkrophylla, Are11aria COflltltll, 
A.sta lolitm..w, £rNJg01Wmfon11m 31ld Potemillogldndulosa 
2tt: l:uge:ly or tOIJ.Dy confined to the C•rafFrsruco ht. 

Alt~tuals are sparse m lh~ C:rrexjFestuCfl ht. wllh 
gr:35ses vi_f1U3U)r :absent, and -:1 ftw annual forbs th.llt ~re 
nath·e. 

Due to ill! rcl:ulvely &Mtle topog•aphy and !lllroc
~ iveness 3S a WlHCC O( (ur:~gc in summer. lhjs type h:IS been 
gra1.cd rather uniformly, t\s 3 result, the stand~ s:uuplcd , 
ahhough 1hc lc:tsl dbturbed 1hat could be found . prob~bly 
represent :1 greater dep:111uu! from climax cunditiou th-:'ln 
was ;t\'td;able ~l sUe$ In rhe Agropyron Md Fnruea .selieJ. 
The influence of ~st &raLJn~ may be rcilcttcd in the rd:J· 
tJYc abund;m« of (orbs soch. as Speeits of Anttnnarkz, 
Artt~arw al'ld Er~&mr, Y~>hkh :art: low in palatabdU) IO 
li\'cstoc:k. lbe QOC11Ulutd :1bundana of species mcludlng 
Fntuca Kfo}l(KUJIJ. Cartx lroodll. Bromu1 ozmur1us and 



f ig. 5. Carex lu>odii/Fe:.·flu'<t idahoensis ht widt dtnlie c(wer of sl!'dg,es, grasses, and perenaial 
fo rbs. 

Dmuhon io irttermedia which are much higlter in palata· 
bility (firy:m and Madden, personal c-Orrespondence) sug· 
gests that these changes ha\'c not been t'undamenta1. Tttis 
view is supported by the :.lbsence of exo1ic species, jJlCIOd· 
ing the agyessive PO<t pratMsi.~·, ftom these st<Jnck 

:\nOihe.r ~nuuunily, dominnt~4 by F~r.uc:a l'irldula 
and Corex geyerl. was found ill a small portion (>( the south· 
t-rn end of the study <Jrea. This type occurs on immature 
S30d )• loam soils dedved from g,t:.lnitic p:.uem m:neri:.ll. The 
vegetation diffe1s fron~ that of the CorexfFe.ttuca ht mainly 
in the. subslitulion of F: virid(t/a for F. idalloens.is as 3 dom. 
hlant, <Jnd by a sparner pe.rcnni:~l forb component. This 
is the onl>• spo1 in the study afea wh.ue F. •4ridula wt~s 
found, although it is common on mountain ""b!tlds'' f:~rther 

north in the Sl:.lle, 

The CorexjFesttuxJ h:~bitat type is confined to the
highest elevations occupied by the C31l}'OJl grasslands. 
between 1950 <'IJld 2400 m (6400.7870 ft). It occud cOrn· 
mont)• in 1hc fb rm of openings. wholly or p;uti:lJJy sue· 
rounded b y forests ( f.'ig. 5). In parts of tlte :l(ea, how. 
ever, on sou!h and west slope-s of t-he Sn:~ke. R!•.·er Csnyon. 
1he 1ype is «<JHigliO\JS with o ther g,.-assland com_munities. 
below. Here. the •.vholc grassland oompll~x from the Agro· 
pyron spicatum series !h(C)ugh the F'esNJ('O idohoensis 
series to C.Urt.x·dominated conwwllities occurs witho\H 
in lerruption. 

Ceog:raphic!llly, the C'arexjPestuca 1ype was found 
only on the high fidge sepatatUlg the Snake .'IJld Salmon 
Rke1 S}'Stems in Idaho t~nd similar ridgetops ·in :~dj:~eenl 
Oregon. ''J'he 12 s.ites J S.'lmpJcd are all in Idaho. 

i his type is J.i.miled to !he moistet aJld coo le1 poni01l 
of the study are-.a. Metero logic:JI data !Ire lacking. but iJ is 
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:1 rc-l sonabJe 3SsumJHion lh3t the illccea.se in pcecipitation 
mentjoned earlier in COIWCCtion with the Festucaj Koeleria 
ht c.onlinues 10 .h.igh.er eJev:.llions.. VegetationaJJy this is 
indicated by the presenc-e of forests dominated by Abies 
grandis and A. lnsiocarpa in the S-:.lme gelleJal area as the 
gt:~SS !ands. 

Tile soils are distincti'IC.(Table 10). They arc sh:lllow 
and stony. :~nd have the h.ighes1 otg;Jnic mattet content, 
lowest pH and lowest templ~rature at SO em of any of 1he 
canyon grassl:1nd soils.. Only one soil f3mily, loam)' skeJe. 
lal mixed Cryurnbrepts was found. Rcstriclion of this 
habitat type to sites with drought}' soil and maximum wind 
exposure within a macroclimate suited to mesic fo rcs; 
cornrnuniti~ establishes it ~s ~ topo-edaphic cJjmax. 

Adjt~cent forest con\muni1ies genecally occup-y deeper 
:~nd Jess StOJly soils.. f orests also oc-eur on rel:~ti••c ly sh:~Uow 

soils where. the undci-lying b:;s<J.h is weatlleted and perrne· 
<JbJc to pJMt roots. Soils M similar dc.pth which o~·erlie 

dense, unweathered b:tsah support grassland (Otsoo and 
Crock_eu 1965). 

The 1-:eswca viridula g~asslands of the· W:tJJow:.l 
m<mntajns west of the study ate:~ :1rc close gcog.r:~phically , 

but quite different in COillJ)<lSitio n . In climax cClndition. 
these ate described <JS. muc-h lower in species diversity, and 
marked by sole domimmcc of F. viritluln (Pickf'o td and 
Reid !942. Reid tt aJ. 1980). 

Gr:;ssJands containing a substan tial p<Htion of upland 
Curex spp. have been obscr\'ed in the mountains of ccntnl 
ld:1ho, but dat:t fo r 1h.ese types a_re mUUmal. Scl\lauerer 
(1972) desc1ibed vegetation dominated by Festuca iclulu>C'II· 
.~·is along with lesser ammmts o[ Core:< geyeri a.ald Olher 



unspecified species of Can~x. This type w:ts fuund at ele· 
v3dons aJou.nd 2400 m (7870 f1). A similar t)' l>e 1 observed 
<H 2700 m (8860 ft) in the Piom-.er Mountains is do minated 
by F idPilOCIIsis and G: iloodii. Qlre.J: gqcr/, 1'011 lltii'OSil, 
Stipu spp. (S. oct:idemalis :md S. /euermmmi1) and Sittm· 
i011 hystrix OOC\H abuadamly. 

Neither of tile two high ele'la tiOll grassland Lypes 
described by ~fucgglcr :md Harris (1969) in centra] l<.taho 
1esemble the C(lrCx series. Two of their unclas1>ified sta nds, 
however, loolled 31 an eJevalio n of 2300 m (7545 ft) are 
<lominated by F. fdall()ensis, wilh C geyerf and :m ~~njdenli· 
fj¢d species of Ctin!x present in abumianc.c. 

Table 9. Frequency and <:over o:f m:tjor spec-ies of the CarexjFcswta habitat t)'pc (9 sites). 

Frequency (%) 
Species Mean S.D. 

Bromus carinatus 51.6 32.1 
Corex geyeri 55.2 <1-4 .1 
Carex iloodif 53.0 41.7 
Curcx mulric:ouata 23.3 12.6 
Cera rossii 20.8 16.5 
OmuJumia intermedin 47.0 3 9.5 
Ft>stuca iduhr)rmsis 82.7 28.1 
Koel<>ri« cri$ttita 3M 28.8 
Poa m:n'Qsa 14.4 '9.0 
Stipa (U:Cidmtalis 55.4 :>4.7 
AchWea millejOiium 58.4 2 1.2 
A nteJm.1ria mwphaloide:s 27.7 26.3 
Aute..nnarlu mltrophyllu 30.0 23.2 
"1rem.1ria conge.sra 49.5 22.0 
Aster j(J!iaceus 41.0 4 2 .6 
Erlogonum jlaYum 35.4 27 .9 
Geum trif/ornm 36.0 27.6 
Hic.ratium rilbcrrimuu 43.0 26.7 
Lttpii U.Jslaxl/lorus 69.7 16.2 
Potcntillu glaudu!osa 16.0 I 1.4 

Table. I 0. Site Characteristics of the CarexjFesruca habitat 1ype. 

Character 

Elcv:!tion ( m) 
Slope(%) 
Radiation index 
Clcpth solum 
Depth "A" Horiz 
Stoniness solum (%) 
Lime prc~nt (%) 
Texture" A" hori'Z 
Texwre "B" horiz 
Col<>r (V3h.lc} "'A ·• 
01ganic matter "A .. (%) 
Organic matter •·a•• (%) 
Org:mic matter (tot:tl gms) 
pH "A" holiz 
pH "JY' horiz 
GROUND COVER(%) 
Cr>'Ptogarn 
Litter 
Gntvel ~utd rock 
B:~rc 

21 

Meso 

2 178 
6.0 

450 
56 
28 
56 
0 

loam 
sand>' loam 

2.8 
I 1.1 
7 .0 

626 
s.o 
5.0 

8.1 
61.0 
10 .4 
2.4 

F'oli~gc cover (%) 
Mean 

2 .0 3 
10.4 
8.0 
1.3 
1.0 
3.1 

16 .0 
I.S 
0.6 
2 .7 
3.5 
1.62 
1.70 
2 .02 
3.72 
2 .74 
3.17 
3.28 
6 .7 5 
1.0 2 

S.D. 

1.05 
9.5 
$.4 
0.62 
0.90 
3.2 

10.6 
1.50 
0 .,14 
2 .1 0 
1.6 
1.84 
I .49 
1.40 
<1.46 
2 .53 
2 .86 
2 .96 
2 .80 
1.20 

S.f>. 

127 
1.3 

48 
9.S 
9.3 

2.9 
2.7 

0.3 
0.3 

10.5 
12.0 
4.0 
1.3 



Cate'C spp. pb) no m.:ajor ro1~ in the P:aJou:se pa:ss.Jands 

(l>.mbcnmire 1970), :although C. 101Sff :md C. geyeri occu' 
In 20 ;lJld 27 per~nl respe<;th·ely of )lte3 in the Sympllorf· 

('(JrfiOS albm'fF'e!ll4CYI idohoeusls hr. Alle1 e1 ;d. (1981) 
descubed 3 I)'I)C domin3tc-d by C. gt!yeri on steep nor-th 

slopes at the eastern ~dg.e of the P.1lou);t region. but apa1 t 

from the domUunce of this srd_:e thete is little restmbbnec 

to the vq;etzHion dcscnbed in the pr~Knt s-tudy. 

Al'i$.rid.:l-doll'W'I:ated sites contain :a hi~r pttceru.tge of 
exotk species than the AgropyrOII·domin:tttd hi$ (T:tblc 

I J). F'ucthcrmorc, Aristk/11 is :t spedes of low lh•estock 
prefe.ence, and even Sporo bolus, because of hs IO\V growth 
h3bit find late phenology It mo1e toJet:tm of lh~ ~ommon 

pan ern o f spring·f:tU trazms than is A. sprcutum. 1'"he Jailer 
species occurs in most of the A.nislida-dominated and 31 

leasl one-third of the $pt»obollu sites. Jl. spiclltum also 

Fig. 6. Sporcb(}ht$ cry prondnrs/P()(I SOifdbergU stand on rh·er terrace with Sllndy 

loam soil. l lgropyrott $/Jit'alwu iii the domin:ult J)erenn.i:ll on the nner soils 

of rhe dOJ)e in background . 

OTHER CRASSLA:-ID COMMUNITIES 

T he th·e habh:•l types jus1 described occupy lhe 

1re:ucr p3rt of the can)•on grass1ands. Much of !he rema\u. 
ing :uea ls occupied by g.fassl:md com•nuni1ics that a1e not 
onl)' Jess e.xtenS;ivc, but ha"e virtually no stands thu ha\'e 

not b«n exposed to hea''Y usc by b\fltock. 

These cornmunjties o f doubtful 3Ue«:s:>lOnal 51Jtus 
hllvc a number nf cll;u-actedsti.::s lu commo n. All are 

located at low elcvalions in or near valley bottoms, :.nd 

octupy the w:~rm-dry end of the g.r:u.sland climal!c SJ>eC· 

t1um. Physio&rapllita.!ly thest \'t&clation t)'ptS occuz 
m;unly on fans. ltnaCC'J and benches. The soils a~ fountd 

from :alluvia! Or ml.'<(d allu,i.tl and colluvi.tl maleri:als. and 

most are fa.i1Jy d«:p, but i•nm::~wrc. 

CO~IMUNITY TYI'ES 

The term commWJJIY t)'JX' (ct) IS usrd hcrt 10 de· 
S4:ritK: 1hese kutd) of ,·egeution, \lo'hJCh are dlst.incth·c, but 

whose climax STatu! 1:1 UI\CeTr<tin. Two communitJe:\ \lootre 

•ecogni7..ed , uno dominaled by Sporol>olu$ crypuuulrus, 

the othe• b)1 ,trlstlda lougiseltl. 'fhcse SporobtJius an(l 
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oocurs 2J a dOrnuwu on sandy sod sites judge-d 10 be only 

slightly It$$ xeric than those dominated by SporoMlm 

and Arfstldu. 

In mos.t o f ihesc eom1Jamons., the Arislidu-dominatcd 

sites $how less difference from the Agropyron OOrtllltt.mitit>s 

th>JI dOts th< Sp<>roboluJtyp<. 

SJI(JrObolus cryptandmsjfoa ~mdhergii ct 

·rhc vc~etatiOJl ('r:ablo 12) Js ch:tmclerit.ed by slrons 

dominance of S. cryptamfms.. Poo sandbergfll~ :1 common 
associltc, butll varies grutly m amouna in dtfftrC.nl s.1sPCis. 

.4mllthl ~ta :~nd Stlpo comllfll ut common, Agt()· 

p)7Qfl spkatum i$ sp:uv or lxkinJ. Annu:tl l'tiSCS include 

three species uf flrOIIW$ (8. brizaeformiJ, 8, japOn/(7.11 

:and IJ, ttctomm) with th¢ latter most .abundant. Perennial 
fotb CO\'Cr b sparse, but 8 species occuf on 50 pcrcen1 or 

mort' of the s.iles. Annuu) fotbs are common, and 4 species 
ha\·e comundes of 50 percent Or mote. Tile compvnem of 
exodc spec:le.s.s Jt.itb (T:ablt II). Tbeg:round CO\-er C'OIIta:ins 

a high proportl'OI1 of linct. Chouacteristic n:ulwc species or 

this type include three percnJlials: A.Jtrogul111 inflexus. 

CttiocltOrtU,f mat·roc<rr/)(1 and Clzrysopsis llli/()S/1 : ;~nd one 

:mnual, Pltmtagc patagmu'c(l which are uncommon o r lsck· 



Table 11 -Pe.rcentage of <:<>mmon e.Xotic specil'S in canyoo grassland <.'O I~U'IHI Jt i ties. 

No. of spe<:ies1 

Community f;x<>tic Total 

Sporoho!uJjPoa et 7 IS 

Arislid((jPou. c.t ~ 20 

AgropyronfOpumia ht 3 12 

Agmpyr<m/POtt/ 
Bt1l&miCYiJiu ht 6 I& 

1 Species occ.uHing on S(Y~ or m<.)re of sHes. 

ing in the grass.l~uld types desctibed earHer. All of 1 hcs~· 
species except C nuu;rocarpa a rc :tis<, found conuuonly ill 
the Arisrida IQJlgisetnfPaa smulbergii c•. 

The Sporobolusfi'0.1 I)'I)C is confined 10 elt~valiOilS of 
240 10 S2S m (790 to 1725 ft) apptoximately. in ihe lower 
pa.tts. of the m:~in tiver v:tlleys. Topography is mostly lc"el 
or g,ent1y slopiJlg. 3nd aspect is rni!'timal as a site factor 
(fig. 6). 

The macroclim:ue is the d riest. .:utd wannest hl the 
C3nyon g.rasdm1d sysem. The microcJiJn3!c, howe\'cr, is 
p10bably no mofe severe th:m 1ha1 o f southerly $lopes at 
sligiHiy higher ~lc\':!lions, oc<:.upied b>• Agropyron·domi· 
natcd types. SoiJ tetnpetatufes. ::ll 50 em avcragl.'d 16.5° 
C. f10ill 1nid ·May to earl}' J une, compared to 17° C. ( Ul 

Agropyrou{Opumiu :~itc:~ during lhe Si.llll¢ pefio(j, 

Tite soils .:ue ptimal'ily aJhl\'i:tl in olig.in, \Vtth <:.oiJu. 
vial n'<Hetials included at some :;it~~s. Most ate c.oafse, 
loam}' C3lcic f lapluxerolls, bul Typic Xeropsannuents also 
oc'ur. T1te key fea tu res in rtlation t<> veget<Hion :1ppc-ar 10 

be coarse I~Xlllre, very low organic m:!l:tttr <:.OJHent alld ligh1 
c<.'llo• of th~ "A" horiwn (T:tble 13). 

This type is much like the Sporobolus cryprnndmsj 
]>()(1 Sf'.t:um/(1 (sandbergil) h t described by Da1.1benmire 
( 1970) in t:-nstcrn W:tshington. The two tYt)eS are <:lose in 
bmanit:3l 001nposition, with S. crypumdms :tnd P. sand· 
bergil the princi1>al groJsscs. B. tecli)rum the most abundMt 
3nnual. and few pcrcnniill forbs. The pthlcipat differences 
:He thl.' lack M Bromus britutformis and Chrysopsis )'i/i<Jsu 
:md 3 g.-eater occuuence of (.'hryso1ilnmnus uaul'i'OSut 

in the W::lsh.ington 1ypc. The. habitats appe<:H similar. aJ· 
I hough lhe soils described b>' O<lubenmire ate sligtul>' finer 
in tcx lure. The Sporobolus cry pumdrusjPou smtdbtrgii 
eommunhy described b}'· Huschlc ( 1975) o n the Snake 
l~iver is similar to that described abo,·e. bllt has a higher 
content of A. spicatum. 

Foliage CO\'er (%) 

Percent Pertt•H 
E.;.:otk Exoti<: TowJ Ex.otlc 

47 6.4 29.7 21 

40 s.s 34.5 25.5 

25 2.0 23.7 9 

33 <1.8 ~1.3 I I 

Arisfida l<mgi.te-tajPlx; Jundhergii ct 

This tY!>e is cle~uly dominated by A. longisew. while 
P. sm1dbergii occurs commonl)•. but in amounls ' 'aTyiug 
~te:t11>' f•o•n site to :site (Table. 14). Unlike othe• Jowet 
elev:tiion Sf:Usla.nd CQ!llilrl.lnilies. \his. OM~ also CQ!ll;1lins. f<,mr 
oth~·r perenmal grasses, three of which ate relatively abun· 
dan!. ;lgropyrort spirowm. although low ill amount. 
occurs on two-thirds uf the sih•s. The JHCsencC'-uf the alien 
P. Pl'<lftmis is llOtewonhy. s1nce the o thet types in whjch it 
o<.:curs i>cJong in !he Pcswca iduhoi!JJSis series. 

The pefeMtial iotb <:O\'et includes seven species \Vhich 
:!Jlpc:u on 50 percent or 1norc of the sites, but unly A c!Ji/. 
ll-u mllh'foliwu occurs in abundance .. An1rnals ate l'tlative. 
ly abundant. wilh Brom.us 1eaorum Md 8. itJ/X.WiC{JS 
1110:;1 common. Th~" pcre-cn1ag.c o f t xotic species is hip)l 
( Table II ). 

This couumulil)' . like theSporobolos/POP ct. is I~Xatcd 
in the to, .. ·er parts of the major ' ':tlieys, on alluvial 1 ... 1ns, 
b-enches ::lnd ~~: he crests of low ridges. The elev"'tional r:~nge 
is from abmu 300 to 600 m (915 to )830ft) allhough A . 
longiseu: was f<n•nd up 10 1300 m as a seral s-pecies on. she-S 
in the Agropyron spicamm series. Th.e slopes occupied :~re 
usually :;eut l~· , :md southerl.y :1spects prcdmninate. 

CJim:.uic conditions (lre ml•ch ::lS for ihe SporoiXJiusj 
Plm <: t, namdy :11 the wan!H.Iry end M the-dim3tic spi.'c:· 
ltum fof the canyon gtassl:llnds. 

The soils (Table 13) :tre rclati\'cty deep • .and fo rmed 
mainly l'tom alluvial maletials. They tan,ge f•om sandy 
lo:tm to sill lo:1111 in 1cx1u re, and tHe light in color, low in 
otgank: mauer and stony . with lju Je p1olile develO!)!lletH. 
Compared to the soils o f the SporobolusjPoa ct, these 
are deeper. slightly d:trker :tnd higher i!'1 organic m:Jtler, 
fi ner in texiUre,lower ill pH and less likei>' to be calc:.ucous. 
In most of ihese resrec1s lhey ,uc more like the soils of 
communities in the Agropyron series. 



Table ll-frtqutOC)' and (':()\'tr of lht SporobQJuJjP()t1 communiry type (6 JhcJ). 

F~queocy (1') 

Spccits Man 

Arlstida luugiseta 2 1.7 

Pou $41/dbe.~gii 36.0 

Sf)OI'QixJ/m. (:ryprandms 98.0 

IIMrogalus fnjlexus J .S 

Chrywpsis 1'ill(l$tl 1.0 

li~I'Qit pumilis 1.0 

-llyJNrkwn pufc ratum 6. 1 

Opu"tia polyacantha 11.0 

tt'f'mgupogull dub/us s.o 

- IJT(Jmus /ttpomCus 33.0 

-nromustetrorom 95.0 

"/;'rot/rum trntuuium 56.6 

•L«tutv ~rnol4 16.6 

•M)'(i$0tl$ micnmrJ:a 31.6 

Plt~nlflgo paw,gonica 32.5 

*Exolic sp-ecies. 

l)llubcnmirc ( 1970) des<:.nbed an Arlstidtl fQII,J!.isetaf 
Poa srmdb"8ll ht occurring in 1he Sn!k.e Rivc1 Valley an 
Washington. This conunumt;' r~sembles thiH descrlbed in 

thb ~~port. but comparison is tcntstht since tus dt$1CHp• 
don is butd oo only t"''O sates. Soils of tht cwo communi

tits may bt fairly similar~ :~.lthoo!;h the one pror&Je des«ibed 
b; O:.ubcmnl.rt lS calc1c. "'here~ $ of 6 shes I s.~mp«cd are
non.gJctc:. 

Daubcrunuc regards thJS ~·tget:.Hon type as clim:tlt, 

p10bably difl'crin@. from the :tdj!lccnt Agropyr<Jn{Poa In 
by 11ubtlc ~oil charactenst ics. AI the S:1me time, he men· 

lions 1hc c:IJ)abilit)' o f t l . l(mgiseta to mcreuse whh d 1mu b· 
tmoe und his data hldic::u~ a larg~ comJ>nnent o f l'xulic 
species. 

The..e Sporobofus and Arisrida-domln:ate-d commwli· 
tics obv»>u.Jiy prcstnt a problem $10 fa1 as thflr W«essional 
SlatuJis conecrned They Sttm rcbttY<ly ~tabk- unde1 e.'<l.Sl· 
Jf'll cOn<hiiOtU. but too much :.ffected by past gr:u:ing use 
m pre-tent a clc:.lt ptcture of thtu clunax COillpo$ition. 
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S.D. 

16.1 

30 .0 

13.0 

5.0 

3.0 

;\,2 

18.0 

4 $.0 

II.S 

17.2 

16.0 

2.3 

2.3 

16,2 

0.2 

0.1 

0.2 

0.2 

I.S 

0.2 

0.6 

3.9 

0.7 

0.3 

0.4 

0.58 

S.D. 

1,7 

1,6 

5.9 

1.8 

0.3 

1.5 

O.S2 

0.22 

0.3 

0.4 

They s.h()w rclat ivcl)• dlscJete pat tems of oc:euncnce, uf1e11 
adjactn~ 10 A.tn?/>J"TOn·d()minatcd •rcgeta110n t.hat hu 
prcsurn3bly U J>ent.nced 5imilar gruing ~. lbbitat 
differences occur al.so bc1ween the Sporobolus and Arls1itlt1 
satts and thOSt dommated by A. spiotznm1 (fable-s S and 
13). Oiffcrtn«.s an $01.1 texnue. presence of lime, tot:~.l 

ocganic mantr :md pf-1, and soil dassafk.allon e:<l)l, but 
their s!gnif~Cilntc b hatd to ewalu<!te ftom uisdng da ta . 

Another feuturc ln which S. cryptandniJ and II . 

longiseta dlfrct from II , spicatum snd other maJOr &rasse:s 
o f 1hc aren i ~ in theh C 4 1)3ltetn of J)hOtOS}'JUheslt (Waller 

and Lewis 1979). 'l'his feature would seem to offCI' an Old • 
•':mngc for growth during the ho1. dty sum met of the can· 

yon bonomlands (Sosebee I 977). but this hss uot bee11 
dcruonstrattd 10 d~te. 

A thud sptdes of this low e:le\'3tion group, StfP4 
comtlltJ :tlsO Ga:Utl On CXN.fSC'· ICXCure<J SOils U'l lht Qr\)'011 

bonoms and k>'llotr sJopes. St3nds in •rhich this species •s 
domin:ml or !lbund:ant are of "<"J) limited extent. On SoCV· 



Table 13. Site <haraenrist k.s (or coro»nmir)· cypa or 1he Sporobolus/Ar&tida complex. 

Spvrabo!usjPOfl Jl ri$iida/Poa 

Churncter Meun S.lJ. M('3U S.l>. 

EJcntio•' (m) 480 170 415 46 
Slope ('ll) 40 2.8 3.1 0.9 

R:adiaiiOn index 471 58 446 33 

Depth sohun (ems) 68 10 80 21 

Depth "A'' horizon (<:na ) 19 4 19 4 

S toninc:u ~olum (%) 7.0 6.0 

Lime prc:scna (%) 100 J6 
T~.xturt ''A·· horiz sdy I fsn~ sdy 1. 

Texture ··•r· horit ~·d·ody I. fin<t Jdy I. 
·l~m 

Color (\·nluc) •• A .. (d ty) 4.3 4 .1 

Org.<mic maucr .. A·· (Sf,) 2.0 0.9 2.2 0.45 
Organic mr.ne1 "B" (%) I .I 0.8 1.4 0.4 
OJ,&a.nic matter (toul gms) 66 145 
pll "A" hO<IL 1.3 0.9 6.4 O.J 
pH .. B .. hoti<t 1.9 1.1 6.5 0.26 

GROUND COVER (%} 
Cryptognm 28.0 23.2 22.0 7.6 
Litter 49.6 22.4 52.0 16 .3 

Cra\•cl and rock 6.8 14.0 8.4 8.5 
u... 5.6 6.0 6.6 5.1 

Table 14. fr«~ucncy and CO\"'tr o( majcK species of the AristiM}Po.t eommuniry typt (6 sila). 

Sptcie$ 

AgfOJ))tTOII 1.pfCOtulll 

Aristida loftlistta 
•itJd protmsis 
P()I(J SQI:dbtT~U 

Spombalu.s crypuuulnt$ 
S tipo com at(l 

Ad rllltu mlllfJ/<J iium 
A$trcga/us inflc·x.us 
OU'ywpsit ,,illou 
Cinium unduhuum 
Erigeron p~mfliJ 
•JJyp~ricum ptrj'orawm 
•rra.gopogor1 du b/us 
•nrmnus jupt>tticm 
•oron'U.J$ u.ctonmr 
•Epik>bium tNinlcuiDtum 
•1frrxftum cia11crium 
•LActucus~ 

Piomago pat~JgtJn!cu 
Stelfaria niteJt$ 

• Exotic species. 

v .. qucncy (%) 
Mean StMdard l.kviat ion 

72 
9S.2 
22.8 
43.3 
32.3 
28.0 
6 1.6 
IS.O 
2.0 

11.0 
13.3 
10.2 
l l.7 
73.7 
62.0 
10.0 
63.0 
zs.o 
16.6 
80.0 

8 .6 
9.02 

22.8 
40.1 
24 .2 
42.5 
3S.I 
13 .2 

1.4 
7.6 

14.6 
10.1 
46.) 
43.7 
8.6 

46.2 
22.1 
2.9 

34.6 

2S 

Foliage covt"r (") 
Menn Staodafd l)cvlalton 

1.0 
22.2 

1.1 
2.6 
1.6 
1.3 
2.1 
0.2 
0. 1 
0.3 
0.1 
0. 1 
0 .2 
2.7 
2.3 
0.1 
1.7 
o.s 
0.3 
2.7 

1,1 
5.7 
0.3 
1.5 

0.86 

1.1 
1.0 
0.1 
1.3 
0.4 
0. 1 
2.0 



etal shes. S11j)(l comr.ta :tppcars to b(' sera) in :st<UldS •.1.•here 
the c;.limax dominam is Agropyron spicatum. .In (Jther 
Sl;!nds, il is associ:•lt·d with Spcrobolus crypu,mdrus and/or 
Arisn(!c lonr.isna. :md here i!s succe--ssional SWI.l!S is :lS 
doubtl\11 :lS is 1h:.l.1 <11' 1he-se 1wo specks. In all cases, the 
soils !Ire on the \::Otuse-texnlted si<.ie. mosll>• fine s:mdy 
!():)Ill$. 

"l'hc only rebth•c1y undiswrbed stand in v~·hich S. 
et.mu:ta was f(HIIld ;!S :1 d<>min:~nl is on a low clc\·ati<Jn south 
slope in the Salmon Jli,•et Va11ey. lhe 1uofile is poorly 
de\'eloped, fine sand in tt·xtu re. '''llh tJWemely lO\VQtg:.wic 
m:~uer (0.4% in the " A·· horizon) . 

D:tubenmire ( 1970) reports a St/p(l ('QmMoj Po;T sand· 
ber$ii ht nn dr)', sandy soil sites iu the Columbia Basin. 
T tsdale ( 194 7) :1nd P:1tson e1 :d. ( 1971) found .\:. em nata 
dominant on co:1rSC·texwred soils. in SOl•thern ln~erior Brit· 
ish Columbia. In b<>lh :treas, ...1. spicatum dominated on 
adj;~~ent areas. of fulef -teXHif¢d soiJs. 

SHRUB-DOMINA TEO COMMUNITIES 

A smi1.1J. bUt conspicuous por11ou (If the study :~ rea is 
occupied by vcgetatiOI) domjnate-d by shmbs. These r<Hlg_e 
ftom )(lw-~rowing species such as Art<'miSi(J rigido 10 llli)Ch 
t:tll~·r fonns, C<'rtotarpus ledi/Oiius :)nc! Celii\' r!!tkularil. 
Unlike 1hc sdj:!ct~nt coniferous fo rests, which (lcCup)' latge 
blocks of the J:.wdseape. these shrub oommuni1ics oocur in 
rebtivc1)' small st<mds, sc~•tte rec.l throughout the gt asslands. 
The forest comnwnjrics h;we received <:<.lnsidcr-abk• invcsli· 
gation (Stee-le et <•L 1976, 1981). but the shiUb typesha\'e 
been snulie<.i liHie. 

lk cause of the dearth of inform:ttion and the inti· 
mate 3SSO<:i:ltion of shn1b 1ypes with the grassl:m ds. lhC)' 
were included in the prt5ent study even !hough time did 
1101 p¢rrnit sampjjJlS as imensive as that for the gr;~ssl:1nds. 
Slunpling of 60 pe•<:ent of the shn•b st:~nds w:~s d <·me by a 
modified re<;<;mn:tissmce mcth()d that included :1 f\•11 spe<:ies 
listing on a s!:mdard (30 x 15m) macroplot \Villi relalive 
:1bundance ra1 in g.<> for all vascular species Md me<lsurement 
of dellSil}'. )leighL at~d foliage cover for the shrub compo
nent. 'fhc--h1tter wa:i accomplished on Sl•bplots, r:lnging in 
size fcom 1 m1 for low shrubs, to S x 1 0m~ for tlle 1:1Ues.t 
sp¢de.s. The stand;·ud intens..ity of S<llllj)ling w:~s u.scd 011 tht· 
tem:~ining 40 percent of sites. 

The level of study described made il po-ssible 10 
desctibe :11\d d:.lssif~· a number of shrub c.(unmuftities. In 
Older Of tile :stature of lhe dOillill<i.lll Shrtlb, !hes-c MC !he 
Artnnisia ri}!ido, Symphoricorpos a/bus, Rh11S glabra. 
C<~rt'OCiupus Jedifo/ius Md CeltiS Tl!l iculota scri~·s. A Sixth 
trpe, domin:.ted by Cmtaegu.\· <loug/usii was so sparsely re~')· 

•esented and the s1 :~nds so disuubed thai s:.mpling •.vas not 
Mtemptcd. 

Another 1ypc, dominated h)• Pltysocoqms mnfl'Ot;(!US 

~nd SympJr(Jrk<upos a/bus. was fOl•lld in a few spots in 
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nortllerly aspects of middle ele\'31ions. in the <;an>•ons. P. 
moll'aceus is :1 common undc-.rstorv mt~1nber of the conif¢f· 
0\IS fo•ests or the :)te:l , jn ihe Pinus ponderosa and Pseu· 
dotsuga meuzie.\·ii scrit.s, and also OCClHS in sef:l) stag.::s ol 
thes¢ 1ypes. The s1ands mentioned :tho\'c do not appl~ilr to 
be sera! to f()rest. The-. lllide.-story is St><Hse. and fesembles 
1hat of moisler St:tnds of Symphoricorpa.~ olhu.\·. J()hns(lll 
:md Simou ( 1985) haw. describ-ed this type in the western 
pan of !he <:an>•on grass!:lnd area. 

The fiv\~ communi lies sampled sh:.rc certaiu c-Ommon 
characteristics: the shrub layer (lf e:_tch is dominated b)' a 
sing_k- spl~cie s.. the understory is composed :lhllOSI enlirdr 
of he •b~lce~,us spedcs found also in lhe adjacent gra~l3nds. 
and ench type ocC~IfS jn relalivcl)' diScrete l>alches, which 
fotm <l ch:u:~clcrislic pallern wilhin 1hc c:.nyon &•assl:lnd 
landsc:lpt. S:1gebn.1sh '1ege1a1ion 01hcr th:m !h:tt domin:11ed 
by Artcmisju rigida was uOt !l\duded in this swdy Sill<"¢ it 
lies .::ssentiaiJy ~"lutside 1hc can)•on gr:~ssland area ;tnd ha); 
:tlre:~dy b~·n desc.ribed (Hhonak;~ et al. 1983). 

1\ des<.:dplion o t' !hese IYPC"S is prescn!cd :1s follow'S: 

A rwmisia r(t:ida Series. 

Vegetation donlinaled by A. rigid(/ is poorly H~Jne· 
sen led .in I he sw<.i>' :~ re-a. The l:1rgcst st:mds. extending owr 
se\'et:ll km" . are on the plale:lll eas1 of Brown let· K~·-sel"'oir . 
Smaller Sl:lnds occur in 1he Snake J~i~·er \':tlley ne;~r Urown· 
lee ReWf\'Oir. (In the Whitebitd grade 11e11r Glal\gt!''llle, 
and on slo1>es or 1he (h~!HW3ter River v alle~r near Le\viston . 
Stauds in tht two llighet ell~V<IliOn arC<•S, east o f Brownlee 
and on Whitebird Grade. were found in re:tson:tbly undis· 
nub-e<l conditi(lJl, bl•t "egetation and soil had been much 
disturbed by grazing !ul<l tnmpling in the other lwo arc:1s. 
'l'he ll.igh eleV<ltion communhy was •e<:ognized :1s :l V3fi:l1H 
o f the habll <~ t type, de:scribed as follows: 

ArtemisialiJjdojPQO smtd/)l!rgii {High EJc,·ation) 

At !he si1c:; s:tmplcd, ..1. rigk/a forms !Ill Open stand 
wilh 3 foliage cover ;wetaging 12 per<:ent, densj1y of 1.8 
plants per m1 , and !l'le.rage height of 37 em. A few young 
1>Jan1s (densit>' aver:tging O.J/ m'! were found a1 e:)ch s..i te. 
··•nd a similar numbe.r of dead plants. >to (lther shrul> 
species (lCCtmed on these sites, 

'!'he herbac\~ous <;O\'er is domin:ued b>' P. stuulbergil 
wilh Silanir>n hy.~trix preseu( in small amounts. Eleve;l :s.pe· 
cies l')f perenni :~l forbs, :111 n:ttive. occur on more 1h:1n h:1lf 
the site.s. The m()st abund;uH o f these <ue Bulsamor/u'z(: 
hookeri, l.,.omMium spp. (L . cons. L. il!tJtophyihon :tnrl /.,., 
nw(·roc.'Uipum,, Sedwu Jfl!IIOptt!llum. Trifolium umtrOc<'· 
piwliJm. Si.syri11chilmt in}1urvm and A Ilium rolmiei. 

Allfll.l:tl.s occlu'rhl& commonl>' :~re Bnmms brizffe
formi.\', Droba ~·ema, Epilobium panic:ulatum. MicrO:m•ri.r: 
,{!radlis and Stcl!ariu 11iiens. but I heir ~X~ver is slight. TJ1.;; 



ground C<>Vtr Is chma<:tent.ell b;· a small amount ot liW::f 
(28%). mw h b:are gn:mnd (I 3~). and rock (27%). 

rhue satd occur on up~r slopes of the canyons 2nd 
Otl ad,..crnl pbttaus.. I krc lhe clim<l[t Js pusumab-1} tuoler 
:and lTIIObltr th» dut recorded for the canyon $12tions. 
(Tabk 1}. Tht $0&h ~rc dis-inclhe. t.."''Clsisting of extremely 
~· (16 10 I~ em), ~c:akty dt"~lope-d profiles 0\'er a 
dtnsc sub~tratc u( bJJ.JII. Thht .uc cbssifitd as l.Jthic 
Ultic Haploxcrulls. \\ollh tcxturt-S 01 silt loo.rn to silty cl<&y 
loam, and high stonlntu (S~). The surf:tcc l3ycr is .eJa. 
th'd)' UgJu<:olorcd (10 YR 3.5/2,6), low in Ofgantc: ma t· 
ter (25%). and in JJII (S .9). 1 his type of soil is the spccHic 
habitat fo1 A . rigldn ( l)aubtnmire 198:2) and the scardty of 
litis species in lhC !llttd~' !IN!:! rdlecB the $m:!ll amount of 
thjs Jtabzt;at pre.stnt . 

The vcgc1:1tion o f this e<~mmunity differ$ from the 
Artrmisla rigMajPt}fl Mmdbl•rgii ht described by Daubcnmire 
(1970) priJlCip:1lly In the nwch greatl~r abundance of vezen
IUal fo rb.s.. I hesc a\'etaltc 16 species ptr site, I 3 of them 
occurnrig w1th J consbttn<:y of on~r SO percent; whdc in 
th~ habitat type dc:scrlhed by [}Jubenmne the- average 1S I:! 
sp«r.es. of which only 3 occur on more than half of the sites. 
EJeo.-ation IS a maj<'r d1frt1tf1c.e in h2bh2l. for the .sites 
dHtribM httt o...~ur bct ... ·ctn 1200 300 1'150 m . .,.-flile aht 
Artrmisitr/P(III of D.Jubcnmne nnrc:s from 190 to SJO 111 in 
al.tiiude. 

The" '-c,:.cut~n l)'pt just de-scribed is 'uOidently 
distinc1 I rom the A. f1KidajP. umdiJ.trgii ht de-scribed by 
Oa:ubtnnure ( 19i 0) 10 w;u 1ant rec<>gnition :.u a SieJ)3rate 
phase, or pc1 h,t l)~ a Jiffcrcm habitat type. Furth er $tudy is 
needed to d.:~ rify this ).ilUtl ttOn, 

Two dosdy ;1$S(IcitttCd t)'l.l-e:S o f wgwnion <l)SO occur 
on the shallow soil :~ of I he Hrnwnl"e pl;!.tC.au. One consisls 
of a sparse shrub cover or l:."riugtmum .spilaerocep/:(1/um ;u1c.l 
dw:ufed Attt'ltti,\'ltt rh:lrftt, whh tt thin understory o f grn~s. 
half-shmbs :md 10 1 b~ . mduding P{)jl sa'ldbfrgii, DamJumia 
Ulllspicata, llat}/llpitfJJ>I4S mulicuull$, l .. ewisiu redil,;iiYJ, 
Balsamoriu'la IWoJ.crri 2nd FrlJ:fTOn lintCJris, This type 
O<:l'1Jr:s on soils only 7 · I 0 em deep, 

The: vthe:r type iJ 3 gru.s.'fotbcommunit~· domin3ttd 
b) l'oa stmtibcrpl :md &harnorhiuz l l'{)()ktn. and contatn· 
utg SC"cral ulbct ptrtnnA.I rorbs.. of w.·hich Trifolium tt~ 
etph<ium. LomDtlum llpi()((Jf/JUm :md SiryriJ~I!ium i•· 
/btum arc mosl abund.:ant. A rl»da is rate c>r ladang. This 
Lype occurs in shallow dtprtuions ~·hicll fonn a tnosa.k 
with l-ites occupied by the Af'INmJta/Poa ht. The soils 0\rt 
a little deeper (20 em). It iS S-lony. a:nd slightly tu~her in 
ozgardc maucr than tho~ of the 13uer type. The absenee 
of A. rigida could be due: l<l cxcessh·e: moistu re and CQnsc· 
quent puor acmtt ion in th¢liO depressional sites duzh1g Lhc 
spring. 

The lowe• clev:atlun \'HC3S in Lhe s tudy are-a domina led 
by A. rigitltJ occur ~t eJcv:UIOn~: of 4 SO to 600 1ii. Small 
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sr:amb ur "* 'Yih~ 01) the slopes of lh~ Clearwater KiV( I 
llc;Jt I c...,[)ton and ne:.r Hrowntee Rcser,·oir are poor U) 
futbs and appt:ar to tit the pattern of the typc.cal Artcmi$w 
ri¥kkl/Pau SlmJbf:t;;ii ht. 

V('J:CUtkm dncmnatcd by S. tl{bus u) the study a1ea 
occurs ma,nd)' 2S dense thickets, with a sparse htzb.JC:ro\U 
untltrJtory. In the four sunds sampled. th~ ~lmJb lot\Cr 
ron~i~ll m:unl)• o t S. a/bus, but Rosg woods// is c:omn;on 
aut! two l:tlltr ~uubs, l'runus t't'rginiana var. meluu~urf)Q 
and ('rt1Ut<'811S douglosii, occut on the more mes..ic llhes. 

llc1baceous understm)' sp.ec.ies avcmgc J J pet llttc, 
but occu• sp:.r.r.cly and ur.:lgu l :~rly. /ktlsamorhiza S(I}Jfllutu. 
llradrmt cl(mglfl ,~il, Cirsium brevtfolium. Litlwpltroxmn 
panz~1{)ro, Ummrium dissecwm and 1/ypericum perjOrutum 
nrc the Olll)' 11<:rcnnlab occurring in appredabtc amouna. 
Annun.ls :ue '~lucsenu:d ll'l<lj!l]y by Hromos spp. (B. hrl:utt
J(mnt:J, H. }ilpOnit'us and B. tecromm) and two rorb;, 
Pt~ctrJrls mut:'fH:f!f'll and Galium apani1~. Total undersi<H) 
(oh;J~e co~er b 6 ~rcem or less. Ground CO\·er combts 
rtu1nl)- of lhtt'r (65'1-). ::~nd rock ( 17$). Most of the under· 
>IO<) >11«1<3 art !hose common in Ill~ •di><•nl 8f'W•nd~ 
but the &r-aul :and domina.n.LS,A. spkstum and F. idalwcnsis. 
art Jpar'K' Of IJckutt !n Sym.phori<:tlrpos sunds.. 

Sluub foh:tte CO\"Cf is 1ypic:alJy dense, ran,glng f101n 
SO 1u KO percent 1n the stands sampJed . ~umbers of li\·c 
ShOOb Uf S. a/buS VMy fJOfll 4& to 70 per m2. witta few 
d~·all \hoots ( I · 3 ptr m2 ) . Stem heights range from JO to 
75 em, 3\'Ctaging SO em 3 1 1he d1iest sites and 60 em a t th" 
otl1cr t w{l, Sl11 ub stern); ar~ genetally shorter a1 1he cd.gc of 
the thi<:kch. Inclusions of Rosa wQQdsii. Pnmus rirgi11innn 

.itnd Oitlllfftu.t tlmrglusii usually occur iuside these pilt.ehcs. 
~1lon~ with the ratleSI grm,•th <>f S. a/bus. Th1s Slll:cics is 
~rrongly •hlt.om:uic, und I) IOpagalion is rn<linly ~·egettzth·c . 
~\IJny p:uches may reprcscnr single donCli (Pelton t9S3) . 

S)llnpJwriCfJrpos Lhkket:s occur duoughout the 
1uiddJe and upper c:myon $.1Qpes. usociate<l with gt3SS.I:mds 
()( tire FtllUCXl setits at\d the more mesic portiOns o f the 
A,ktvpyron wriu. The $Unds v:uy g.rtatl)' in size, from 
p~tchts as small as 10m in dbmeter. to stnps extrnding (or 
K\·er:alllk>mcten alo"' s\opcs.. 

lbe m.crodun11te is fa\'Otable in motstu.rc wilb S. 
lO'fbu.s stanch rtttri<:ted 10 northerly :lsp.!ClS in the luwc1 pari 
of theil ele"at1un:al range (700 . 900 m) and more comrnvu 
uu Lhtse llSpecu evtn al higher elevations. 

The soils life of mtxed residwd and coUuviaJ OJ igln. 
dcri\'Cd from ba-'!1h or other fine jg,Jleous substrate, wilh a 
consldern.blc uddition of l~c.ss. Textures are lotml or .sli t 
l-oam, anU tl1t· ··A" ho rizons moderately dl'Cp (20 · 22 .;:m). 
d:uk-cotorcd ( 10 YR 2.6/2.0), high in org.'lnjc matter (S 
Lo (>"Jl,). with a pi I or :~bout 6.5. Thert. is li t tle 10 distinguish 



fig. 7. Rims glabrajAristi(/Q longisew Ill lind (>II M upper rh·cr tcrra~:.c.. The d imftx stntus or thi!:l vegcfntion ()'pe 

.is questionable. The stake shown in the photo is I m. r:JJI. 

these $10il.S from those of I he: adjacent grusbnds, pa1 t.cularty 
chose bdonPng. to tM FntutY ~Mrs. 

Locul topo-ed3phic features may ;tCCount f01 lhe 
presence o( these $1uub stands. Some are situated on 
''ouhcrly slopes and conflncd to sl'allow dopri!J.lloos that 
ho!t.l exua snow in wiluer. Other sites are t ituated ncar t.he 
bo11om of steep. eastetly slopes OJl exue-mely roc..ky soils. 
In tbt Iauer e2sc, Jdjact.nl &rauland (A&ropyron series) 
occuptes fine: -textured, shaUO'I'otr soils.. 

Recognition or habitat types in th(' S. albus series is 
not fc:<Utble ftom rhe dt1t:. ;a\'ailabJe at prcs~:rn. Although 
St:tnds of this type. occur within zones domin:•ted by bo th 
1\ fdalwl!mis and A. spliYltum. the1e is no cle:•r evtdt.llCe 
of O$$Qc;;iated d ifferences 1n undcrstol)' vcgttallon. 

Simil2r \-egctation ts reporled by OJ.ubenrrure (1970) 
In 1he Palouse grassbnds or e-astern Was.hitlltOn. lie r«()C· 

tiLted th.e Sympllon'c!Up(Js thicket communHy, but regarded 
I 1 as a phase of the Fustuco ldahfJensisjSytnJ)/l()r/carpOs al· 
bus hi, n. communily 'fh lU3il)' 3bscnt from lho canyon 
gr11ulands. The r.hickcts desc:ribed b)• O:nrbtnmire aJe 
b:J.sically similar to those described in the. p1esen1 study, but 
alw extend into more mC"S.C sitootions where Pnmvs 
1'l~nilma dominates in I (al) shrub 0\'CtslOfy. Johnson and 
s~n1on (198S) r~nire I. Utrular communlly under the 
name: of the S. albusjR<na spp. assoc.i3t!Ort and dl'irm tht 
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dt:nse cO'·cr of the shrub l.a)'tJ and sp3rse n:uurc of the 
undcmo•y. 

RhM glabru Series 

Vegetation domin:ahal by Rlrut glabiYI occurs as 
J)alches of V<lded size In the ' 'alley bolloms :and lower 
slopu of the canyon tr.ml:tnd 1egion. The sh1 ub ln.)•cr con
sisiS aJmos1 eorircly of H. ziDbro. which \'lilies &Jutly in 
derwty, heidtt~ and fobaat: conr on different ~tea. Onlhe 
four sitrs sampkd. :t~nge hcr.ghu r~ rrom 60 to 1 OS 
ern, bul much t-aller stems, up to 2.50 em, were obsen·ed in 
fnvmcd sp<~ts. Dtnstty vartes (rom 2 to :1 live stcms/m• 
nnd foliage cover rnngc~ irum 20 to SO pe•<:enl. 'I h\1 stands 
are. m:.rked by the 1Hesencc of many dead s tem~. ~IJ)JUOxi· 

mnclng 35 percent o f the tot:al. New gtowth Jcgul:\rly ari.~s 
from the base of dead stem\. Reproduction appeJrs to be 
aJm0$1 enlirely '--egeuti,·e. 

rhc herba<.:tou~ under-Siory is weU·de,·doped, t3.pt· 

ci3Jiy on $-ites wjth sp:use n:mds of Rims gfabra, bul all of 
the stam.ls sampled had been disturbed by li\'e5tock gmzing. 
The domi.nant species is t1r1Jtida lungist'lu , with AIJropyron 

lpicotrmr occurring u\ ).maU :unoums on mo111 shes. Po(l 

illtlffberlii is spa~ or lac:Jung. PttentHal forb$ ftre few in 
number. ~nd only SlX spteies. ;lchilletJ mUlt/()/lum, ASlrG· 

lOillS in/lexus, £rit~ron pumt1ts. I.I'Jittatrum lttfff'Oalrpltm. 

Opuntill poly«antha, and f.)io~Qnum spp. (f.. nfFtum and 



 

t:: srrictum) occur on more thau half the siles. AJlnuaJs ate 
numerous, wjth Bromus reciomm, B. japonicus :m d Swi!urla 
nilem· most abundan t. The ground cover is composed 
mainly of liner (65%) and rock 0 S%). 

Sl.:.mds o f Rhus ;tre situ:ned at reiMh•cl>• :low eleva
tions, from approximate!~· 250 to 800 m. and usu3.lly o n 
southerly slopes. They occur in the. warmest, driest portiOil 
of the <::an)'Oil complex. Soils OC<::\li>ied by lh.is shrub arc 
highly ' 'ariable, ranging from silt Joams to san.dy loams, 
;t.nd fro m sha.llow. reeky types to deep, nearly stone-free 
p(omes. l\·1ost ate weakly de,·eloped and all :ne low in or· 
g3.n.i<:: matter (ave1age 1.7% in "A" horizon), rcl:nively 
lig.ht·eolored (10 Y~ :3.5/3.0), neutral in pH :111d lack a 
lime laye1. The stand which diffetS most oocws o n a s1eep, 
rocky slope with soil derhed from basaltic tesidual and 
<::oJJuviaJ matedals. T he profJJe is shallowe(, and the soil 
finer textured s nd stonier than at the other three sites. 
These latter oc~oned on gentle slopes. wilh soils fonned 
from more rccc..H1y depOsited alluvial M d colh.1vial ma teti· 
3tS. 

The disturbed condition of ihcsc Rhus·dominated 
sites mak~s classification dirfiCl•lt. The Mtong component 
of ll. spicniltm in the stony site susgcsts thai it represents a 
JVw.\'{Agropyrc:m h<1bitat type, des.pite the curr:ellt domi· 
n:.tnce of IJristido Jougise1n in the understory. The hc.rba· 
('eous vegetatioo of the other three site.s, ex<::ep.t for th eh 
sc3r<::ity of .Poa $0ndbergii, resembles the AristidojPon 
community type desenbed earlier. The suc<::essiOllal st;n us 
of these Riws s1ands f3Us in lhe s.1me questioMble ca1egory 
as the ;tristida-domjJl:.tted yassta,ldS which occu r adjacent 
1<,) them. 

Oaubcnmin'- (1970) describe-d ''ege.tation dominated 
by Rhusglubro. and suggested three po !enti::tl h:1bjtat 1ypcs 
associ::t ted with :1. spicowm. A. longis('ta and Sporobolus 
crypumdrus, re-spcclivc.ly. 1'he stands he obset\·ed had 
been so distuibed by livestock that he recogni:--.cd only a 
H.husglobrnf/Jromus tecwmm '"zooti<:: climax ... D·aubenmite 
associa ted Rhus-dominated sites in his ares with .. colluvial 
and sand>• sllu\'i:JI soils in canyons." Johnson tuld Simon 
(1985) desclibe a R. glabra/A. spirowm type, which occurs 
mainly on gravelly o r rocky soils. They found no sites in 
good condition. 

C:ercocurpus lcdijOiius Series 

11lis speci-es, which re;J.ches its nonhcrn limit in 1he 
study atea, o<:<::urs in a shn.1bby growth form with branche.s 
close to the ground (30 cm 01 less), and in fel:l1 ively open 
stands (sec f ig,$). '!'he f<·mr sites sampled were dassitled io 
the-following type: 

Cercm:arpm ledifo!iusfAgnipynm .tplcatum ht 

Heights of C(Ort.'<u:arpus range from 1.5 to 5 m . with 
:11\ a\'euge o f 3b0u1 3 m. l)ens-ity is 6 to 9 plants per 100 
m;, and foliage ('.(lver 25 to 35 percent. BasaJ diametets 
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mnge from 2.5 10 26 em nnd a\·enge 14.5 em. Seedlin!;,s 
and young t>l<'uHs are scMce (;w. 1/JOO m~). b~H were found 
on all sites. Two shrubs of lower st<Jture, Chrys.<>llwumus 
nQuseosu.s and (/lcssopetaloll newJdense oocur with high 
constancy, but spars~: <:.over. 

The understory, although obviously affected by li\'i!· 
slock ose, ls well·developed ooMideri.ng the shallow. rocky 
nature of the soils. Agmpyr<m spicatum is dominant, al· 
tllOugh with low co,·er (8 to lQ%.). Pott sandbergii iUl~ 

Sporoiwius cryptaudn1s bolh o.c<::ur in smaU :~mounts. an(i 
Stipa conuaa is common on the sites with <:.oarsest so:il 
textu re. Native pcrennisl forbs occurring on more th:ltn 
half d1e sites i.ll<::lude Achillea mille[oUum, C:Jtocnlltris doug· 
lasii, Eriog<>num spp. (£. nh·eum and E. strictum), Penst'e· 
mo~t eritmrJtems. Phucelill Ju:tcropJty!M. Phlox cclubrina 
and Zigademu· ~·eueno.wr.t. Other species of high constancy 
a rc Optmrio po!yoct,mtiw and tragQfJ(Jgon dubius. Annuals 
ate common, but Bromus tectorum and Swllarla niteJts 
a rc the only species e.ontributing foliage <::ove.r of I p<•rcent 
Of over. The gtO\IIld <::over is high in percentage of surface 
rock (44%) and bare g.ound ( 12%), with only 26 ~rcer~t 
litter. 

T he unde•stOr)' veget;ujon resembles most closety 
that of the Agropyr<Jn/Opumia ht :md this community 
f•equendy occu(S :ldjae(nt to C:ercocarpJ.tS stands. 

The distribution of the Cen:ocarpusf.tlgropynm h t 
wh hin the gt:tsslMd area is liroj;ed both b>' cHm:lte an<l 
substrate. The type is c.Qnfincd to low e le\'atiQn$ (300 1(1 
1000 m) a_nd predomin:Jntly SOllthetl}' :~spec1s. Soil is :~Joo 
a restrictive influence, as ''irtuaUy all of the Cercucarpu.\· 
Sl:lJlds oc<::or on outcrops o f sedi.metU31)' rock. often lime· 
stone, rathct than on the \'Oicanks that are the principal 
bedfock of lhe afea. T he soils formed from th~ sedimerl· 
t:ll)' rocks arc shallow with we--akly develOpl'-d pr()filcs. 
They :lee ~lassilied as <::oatse, loamy .Entic Of Lithic H3plox
erolls characterized by a hjgh degree of swniness (50 . 
70%), abundant lime (oftc.n to the surfac-e) and fine sand}· 
loam teXhlf¢. The "A'' horizon is shallow (IS <::m), ligh t· 
colored (10 YR 4.0/3.0), with ; .. oderate organic matter 
content (2.9 10 3:4%) ;tnd neutnl pl·l . Some stands o n 
tocky outc1ops are so thin as to ~·eate the impression ol 
a savanna. ihes::- sites ha~·e. minimal soil development, :md 
spafse undefstory vegetation. 

C<•rcocurpus also OCC\IfS at h.ig,het elevations (1600 · 
J 800 m), smwundcd by conifer fo rest, most!)' of the 
Pseudotsuga m(!tttiesif series. Fe.s1ucr: !dahocnsis is com · 
mon jJl the u.ndcrstory of this type. 

Vege;ation dominated b)' C.: ledi/olius in the c3n)•on 
area aod o ther pa1ts of Idaho has been described by Scheidt 
and 'fisds!c (1 970), but t.heir study was ~ncerned m3inJy 
with the autecology of tlds shrub. Gruell el al. (l98S) hl· 
ch•de four stands of Cercoertrpus.<Jominate<l ,,egetation in 
the Riggins vicinity in thei( study of this species. These 
stands occur on the slopes of the S:tlmon Ri'.w canyon s1 



Fi~;. 8. CtT((}I("41'pllS laii/oliusfAgrop)'I'OII spk11tum habitat type on 5hallow soil de:rh·<d (Tom limestone. Adjl · 
c:t.nl A,.opyf()n/OfXllltia habitat ty pe VJSSbnd is on sJjdltJy drtptr soiiJ fonntd from b:a:s:alt. 

tler.~1lons of 670 to 975 m (2200 to 3200 ft.). Th.ree an 
on limestone subsrrates. the other on b:unltic m:ttcri:.l. 
AU arc cl:1.s.sificd in the Cercocnrpu.s lcdifi,Uu,,/Agropyrott 
spicatum ht. 

John~<un and Simon (1985) sampled Ct!rrocorpus
domlnntc:d \'egcta tion a t several eleva tion~. bul failed to 
dislutiuish sit~ whose undcrs:ro ry i$ dominated b)' A. spl· 
comm from those ul which F. ldoh<>t"sls is Jbundant. 

Tha; shrub oc sm;all trtt. depending on the $ile. <XXU· 

p:c.s n~rrow st nps along the rh·er 00 nk:s and forms J»i tche:s on 
the lower sl<lpes. It is :a species of sourhc:rn afnnJttes and 
fC~ches lis northern limits in the study :uto. 

Tw(~ 1ypcs o f Ce/tis-doulinated vegeuulon wore found 
in the study :ue3. The first occln'$ on the lower valley 
slopc1, on rocky soils derive-.d from 1esidunl and w1IU'•ial 
rmHeriols. The unders~ory h:1s been dhaurbed by t.Jazing 
:tnd lr.mrJ11ng, but enough of the 01it,in:ll ht fbaceous co;·er 
remams to andic:ate domin:~n~ by Axmp)'ro, .spi('fttrmt. 
The S«<nd type occurs on allurial cerrtccs on deep. sand)' 
sods. TI•e unders1ory of thest: sites h2s been suonlfy dts· 
rurbed by h"~stock grumg_. tramplin& and shehcnns under 

30 

the Celli'S. Currently the dominant htrbaceou:s speclts a rc 
Sporol)o/us £'ryptfmdfi'S and/or 3nnual 8romus spp, 

Tht' firSI t)'I)C W\L.SCJassiOcd as :t CeltisfAgropyrOil h i, 
No au emru wzrs ml•de to classify the highly dl~lurbcd 
St<mds of the second type , but a Ceitis{Sporobolut ht 3s 
possible, 

C~Jtis rnlol14tii/Apopyron spicorum ht 

Four tires ""ere sampled in this typt. The O'ot11tory 
consists of opc:n sunds of c,Jtis \lllhich. differ ge:~tly tn 
height, crown anopy and b:l$31 dilmettr, dependin& on 
site quality. I leigh a of pt1nts paSt the S3plin~ scage a-.c~ge 
4.5 m in the tallett Sland s:~mplcd, :md '2.5 m h'l the short
est. No t cnouah age dar~ wece o bt2ined to deternuo e 
how much. of rhls he igh t difference is due to sile quaiiLy 
>lnd how much to age or 1he st:.mds. Differences in ~rowth 
fol'm su~cs1 th:u she qulllity is probably dle gte111c• f:&t:· 

tor, for Cdtb• b shrubbier in form on the less favorable 
siles. Dcnsh)' r:.nges from 6 l(l 15 LlHIHHe pl111us ond 2 LO 
S seedliJl!;S J)er 100 m1 • Canopy coYer of Ctltlt wu eSii· 
mated :tt 20 to 40 perctrtt. BasaJ diameters dirftr with dlte, 
a"eragm& only S.S em for shrubby, muhipte stems 00 up· 
Jsnd sites eomp3rcd 10 15 em ror Utt-like indivtdu:als on 
sites with dtt"pcr JOOs 



I he: undcrstury is dominated by Jl. SJ,if:(lt um. Poo 

somd/x'rtli occun sparingly. 3S docs ArMfdq lo11$;~ro. 

Pertnm~l forbs are represe:med by 8 IU:th·c s;pcclC$ ~nd Oflt 

cxodc: (llypnicmn ptT{Qnltu»t) occ:urrins on half or moo«' 
o( the sites, but perennial forb CO\~r IS low. Three at~:nual 

110' • 
Fie. 9. Gr11,h showing the r-dation of SSJ)« t (in degrus) 

to cJc-,·;atiuu in meter$) for l l ~ites in the AgrU· 

pyrou Spiottum{POd ssllflbntlf/&ISQnlOrhiz~t Stf:ti· 
llfllll babilal type. 

" .. • 
FiJ,. 10. Graph of the rdationship o f ISJ)(!C{ (in dcpt'C'S) 

to d("-aliol'l (i.o meters) for 23 sitC'S i:n t ll.e f'f!SliiCII 

lt/QhoouiJfKodtrio crist~tlll habit.lt cy~. 
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Bromus sp. (II japrmltus, B. sreriUs and 8. t«mnwr) 
OCCI.II Oil IU<'ISI SittS, and C3Ch constitute-s more CO\'tl I~ n 

an) of the pert'nnlal forbs. Other common SJ~)f:") inclucic 
an cxohc bitmual, J'nbirsc'llm bloutlriD, 2nd .... o ~nn~,.. 
lAws ~rshillntJ and Stdkrifl nilms. The &round CO\er 
consr:sts nt:unly oflmer (S~) a_nd rock (2N). 

The prc::SCn<:c of so mueh :lnnu.:ll Hromu.<~, alon, "ith 
o ther ~xotrc) and the unp:tbtablc A. Jongisetn h\dlc:m:s ~ 
eonsidu:.btc degree of dlsturb:m ce. A few staud~ in bette• 
condition occur in less accessible .-ueas. in Hell's ('Myuu u f 

the Sn:1kc Ri\'cr. but uonc o f rhosc was sampled . 

n~e Ulldc:rsrory of lhe Celtis/Agropyrm t h t hh cnany 
of the same herbaceous species u the A. spicotum.clomi· 
nattd 1yptt, ""'hkh occur in adjacem stands. AIM> prcJt'lll 

arc :1 f.:w sp«.es. including Hromus sttnlis and DlpStN:W 
sylvntris. whkh •~ rve or lad<ifl.& in rhcs;e gnubod s. 

Clim~1ic::ally, the- CtltUjAgropy10n ty~. hkie the 

Rl m.f glabro. t) rest ricte-d to the warme-st pam of the c:m · 
)'O•lS.. l~l ev:~ tions :u<:low (250 to 550 m) and asp«U )\Hith · 

trly. 

The soil,; uf tllis ht arc weakly deveh) l)ed , rocky (SO 
10 6<Y.t). but probably detpeJ th;lJ\ the profile C·XC-:rvalloru 
tndieated , d ue: 10 the: fractures tn the underlying rock. So-il 

le;t.: ture is fll il)y (tnt (S111 loam) and lime is absel\1 fr<lm dae 
proftJc:S-. 11le ''#\" horliUll is tow in organic ma1tt1 (2.2 
IQ JJYJ,) snd lo;hl Ill rolo< (I 0 YR 3.5). wuh pll sllpuly 
Jboo.-t: neutral. In most dwacters. tht soil$ r~tf'mbte lltOSe 

of rh• !ld)k ... l g~sssbnds, but h!llh soil penn<Jbihl)' •u4 
topogr:apMc Sltuatkm of the Celtis $ites makes thtm more: 
iavorabfe ill moisture: roc deep-tooted spce~. 

Vege tluion of the second type of Ctdli$ h::r.IJiUll. o n 
alluvial termces nJong I he rivers, is highly distufbccl by u~·.c· 
sloc.k use. TJ1e undcr,;tor)' is don_Unated by 3 mixw rc uf 

grasses, with Sporobolus cry ruo,uims, Bromm /Uf)()ufcrls 
and B. U!CIOtwn mos1 ~bundant, and Ari.Nidu /()tv;lscta. 

PQtJ hulhma ~nd l'oo pmumsi.~ only a little ltu common. 
A_gropyrcm &plowmr O«urs. but in small amounts. 

[):aubcnmhe (1970) described Cdtis:-domin:ned "cte· 
tation on "COIIU'\·1~1 cones :and aprons alon& the low~, 
canyon v.~Jis" of the Snake and Columbi:t ri\'trs in Washl~· 
ton. He dassiflcd this highly disturbed vegetiltion llS the 
Celtis d(Juglasfl (rcrlcultua)/Bromrl$ tecmrum h:abiU'It 
type. DesJgnation of a climax community whh nn cxot ic 
:10nual lit o ne of the domi.nants seems inapproprh•te . esl}e· 
ciaUy when ~ lami :J of Cdrls/Agropy ron c.~n be inund ~~~ 

sirnihu hilbiUHS In Washington :.ion& the G1ande Ronde 
River. 

John.son and Simon (1985) repOJt tlle occunence 
of this type oi \'t&C-tation. as weD as irs highly dts1urbcd 
oondi1ion and locatiOC'I. on a.re:u of subterraMan mol:stuRt 
:t¥3ibbthty. 
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Fig, H. Soil temtH~J3:tur.es at a depth of SO em for three habitat ty pes of 
th 1.~ canyon grassland.<>. 

PHYSICAL FACTOR RELA TIONSH1!PS 

Mu~h o( ~he i.ofO/Ill3iiOJl Oil telationships of the 
major grassbnd communitk~ to physic:!! facum C)f the t::n· 
vironme,u has Ollte3_dy been,>resented (Tisdale and. Otatnble
Brod,hl I 983). 

The gt.nc:Tal p..'lltc rn revealed js one o f vcnjc;tl ~003· 
1ion, strongly influenced by aspe<:.L Of the sile factors 
showing significant imp:tc.t on ••cgct:nion 1Y!)CS, «llo r 
(value) o f the "A" horizon, otganic matte• o f both "A" and 
"B'' h01izons and pH of the ' 'A'' horizon slwwcd the 
clcarc.st pattern of vertic:d zon31ion. The first dHee factOfS 
increase in O'UnotuH and the pH decreases frorn the lowes; 
(and driest) o f the. grassl!md h:~b i tat 1}' 1::-eS to the highes• in 
the cJev:ttiOJl31 sequence. 

Two site fac tors omilled from the above analys-is due 
10 the natute and/Of size of the dat:t set arc mopect :md soil 
teu•per:tture. 

Aspect :md Elevation 

The effects of aspect, .accenhllllCd by stc·~·pncss of 
slope, are striking in the SHidy 3re:~ . Sh:.trp differences in 
vcget 1tion occur on d iffecent aspects at the same e levation 
:uld on simil:u soil parent matcriills. These djffcrenef:s. 
ren~·.ct nol only the cft'ects of 3spect on mi<;,·oclimate . but 
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:tlso the greater amount of loe-~ depn$itic)n. with conse· 
qu<•.nt dt.e.per soils on nonherly slopes ( USDA 1982) . 
The corollary is the exteJH to which the distril;nuion o f 
communities in d cvation is affected by differences in aspect . 
f hc 1esuh of the interac.tion of the two f:tctors on th~ 
distribulion of two gtassJand habitat types, the Fe.ttu · 
Ct1/Koelerlu and AgropymnfPoajllalsamoriliza are ilii.IS:• 
t rated in Figs. 9 and JO. 

D:Ha fo r the lormet type show the extent to whk.h 
sites below 1000 m iJl elevation are confined to northerly• 
aspects while in the 1000 1<,) 1500 m zone lhe type they are 
found on a broad r:mge o f aspects. All sites above 1500 m 
:tre on SO\Hhetly aspects; in fac.t , northerly llspeels :ll these 
d e\'ations are uccupic-d o ften by cOJlifetous fotest. The 
pallern for the Agropy!onjPoajBalsmm>rhiza, :1 more 
xetic ht, shows a wide range o f :!Spe<:•s up to about 950 m, 
but only s<.mtherl>• slopes above that elevation. 

Soil Tt.mperaturcs 

Soil 1empe1ature data were collcc1ed at 50 em below 
the surf<Jce, a dcplh which is relatively unaffected b>' shoJI
hUm Ol.I<:H.I:l tions and useful as a CO!nparalivc me:tSurc forr 
soil taxa (USDA 1915). Tempe1atures. at this depth slto,..,. 
de fini1e SC3SOMil uends, howe,•er. CoUeclion of soiJ tem
peJatllre d:tta was not begun tmtil the second year o f the 
projccl , and OJ\ many sites shallowness of profile did no1 



ptnnit sacnpling at the d~·sircd depth. Plou ing the resulls 
for 3 of tJ\e gras~l ;lJld types produced the patterns shown in 
Fig.. J J. T1te data show :1 seasonal upwatd ttend for each 
type, but also indicate differences !lmon~ typt.-s at an>' 
p:uticul:~r time duJing 1he &~mpling ~dod. SoU temper· 
;ltures were consistent!)• lower in dtoe Peswca/Koeleria ht 
th3Jl in either of the (\'/0 Agropyron-dominateLI communi· 
ties, :~nd differed bet,veen the l:.ltter ;11 most dates. 

Soil tempemtures for the C."arex{Ft:um:a ht, not 
shown in ftg. II, also were distinct. Meas:ured later in the 
se:~son, jn mjd J uly, these ranged fr<Hn 9.5° C H) J4° C. 
puttirlg these soils in s cooler grol•P 1ha11 <Jny of the other 
gr:~ssJ:~nd Ius. Overall, the d:1t11 supp<m .:he concept or soiJ 
l¢mp¢ratur¢s a1 50 <:m deptJl as a :Hgnifkam silc facun 
related to vegetation type. 

BIOTIC fACTORS 

Effects of Gr:.tzing 

111e major biotic influenc;.:: oper;u ing iJl the cnn}"on 
g1asslands is herbivory. The pres~rlt composition of the 
vegetation shows marked efl:"ects of hNhh•ory pressnN 
produced JHimadJy by dOmC;Stic livestock. 

Sinc.e the objective of the current research w~s 10 
s1udy undisHu bed vegeu.tiOil, little detailed sruupling uf 
se-ra! sites w:~s done. The following O\•erview is based on 
obstf\'atio;ns and reconnaissance s:nnples. and does not 
attempt a description of the ser:1l eo-mnmnities cxisling in 
the cany<>n gr:mland system. The latge number of st ral 
cornmunities described by HuschJe 3nd lilrOJlaka (1 980) 
on a nartow St1ip of l<md along the S nake River shows the 
\'ariety tha1 (an den-lop through <lisu.ubanct uf a fc\\' habi• 
tat l)'pes. 

Prior to ~uropean ~ulement. herbh•oty on 1he c:ln· 
yon g,a:ss]ands :~ppears to have been rclalivcl>' light. AI· 
though sizeable populations o f rnu.Je det r (Odacoilf•us 
ile1'1wnius). elk (Cen·us elaplws) and mountain sheep (Ovis 
amadens·is) OC<:uned, grmdng pressure was far less th:-tn that 
placed by native hetbivotes 011 the gr.a.sslands of the Great 
Pl:i!ins to the !!:lSI. After obtaining th-e hotse in d\e 1700s. 
the Nez Perce fndians of the canyon &:ountry m:tde regular 
trips {() lnmt biS<lll east o( the nltterNX>t ~fountains. This 
Jack of strong grazir1g presst•fe by native herbivores is P•Ob· 
ably u facHu in the susc-eptibility of c:lim:-tx grasses such as 
Agropyron spicatum to heavy grazing usc (Tisd:~ le 1961, 
M3Ck 1984). 

The s:itualion chang.cd in the ~arl}' Hi80s :.~s white 
sclllcrs entered the ¢3JlYOil gfassland,;. Large numbers of 
cattle were introduced, ;3nd late domestic sheep became the 
dominant animal. The pattern s'vung b:1ck 10 m;.tinl)' cattle 
in the J 940s, and has remained that way to the pri~sto.nt. 
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The imp3Ct or dOJlleStic livestock on the c;~nyon 
gras:,:l:mds h:.s resulted f• om three f<~ctors opcrati•,.g tO· 
gether. First, the numbers of livesto<:k &l'ated on <~ gh•cn 
3rca were much greater th:m we would now e.onsider 
feas1ble: second, distribution of grazing w:ts gcn<:r:.ltly 
uneven dUe 10 the Steepness of locaJ topography, fi¢QUellt 
shortagt· of water. ;md difficulty o f 3ccess to m:m)'· grazing 
:.1rcas. ~laldistribution was l>articularly severe <llllOJlg cattle, 
whkh tended 10 oveJgtaze the Oats :~nd gem ler slopes. and 
10 make little use of the steep slopes which comp()se the. 
bulk of the canyo1l grassbnds. 'fhe ihird inj urious factor 
was the gr:1zing sc:.tson, \Vhich usually inclllded he;JV}' 
ulili?.ation in late spring 3nd early summef duting growth 
Stages in which the major ;grasses, Agmpymn spicatum and 
Fcstu,'« idalratusis, :tn• highly ''ulnerable (Mueggler 1975. 
Mcl..can and Wikeem 1985). 

l)ressure by domestic Hvestock WJS at its greatest 
fro111 1880 t1um.1gh the J930ii. Sincl' thal time. decre<J:sed 
$tocking rates and improved management have ease>d the 
pressure in many :JnY.IS. b-ut poor glazing. disnibutjOJl and 
improper season of l iS¢ eontinue to be problt·m$, even 
where actuaJ stocking rates seem rcasor1able in ·~ lat i.Oil to 
the total g~zing resource. 

ThL-. graUng p1essure, extending ()\'¢r apptoximal.ely a 
cenlt.lty. produced 1hc foJJowiog changes: 

I. a major decline .in abund:tncc of the climax 
bunchgmsses; 

2 . a \•ariable respon:se, usu:tlly involving eventual 
reduction of most othef' native perennials; 

3. a grc;.tt incfease in exotic species. 

I . Natiw Grasses 

The deercase in native gtasses h:ts been pMticulafly 
drastic in the ease of the rwo dominants, A. ·'Pk«tum and 
F idalwensis. Both a.te hig;hJy palal:tblc ~ and have decreased 
in proportion to in tensity ond duration of grazing prcs.sure. 
The ex tent of the reduc.tio n in the CJSe of A. sp fttuum is 
illustrated by standing crop d:ttlt fmm nine depJeted sites in 
the Agropyn.mfPoajllaisnmorlli~a and AgropyronjOpuu!ia 
Ius (Tisdale 1976). 

"l'hese sites show an averoge of 6 perce.nl pcrc::nnii!J 
gtass, 57 percent annual gJasses and 37 percent forbx (most· 
Jy exotic annuals). The princi(l3l ('leJMnial grass<:<lmponent 
is an exotic. Pea prureusis. A . . '.pica tum produced Jess than 
I percent o( the total. By eontr:tst, Ollr reJath•ei)' undis
Hubed st:.1nds of the same h:tbit.nt types s3mpled i.Jl the cur· 
n·nt study show a petMnial native grass com,lOnenl of 70 
percent, perenui:tl forbs J Y pecc;ent, annual gra~s S. per· 
cent. and annual forbs (mos tly native) S. percent. 

Othet native grass species show more varied Jesp~mse. 
t() heavy gcaz.ing \lse. roa snndbergii, while highJy palatable 
in ~arly ~pring, l¢nds 10 be Jes.~ harmetl due to its low 



stature and early seasonal d rying of i ts foliage (Ridkard et al. 
19i5). This species decreases much less quickly under cattle
grat ing tl.a_Jl A. SpiatlWII Ol F. idahoemis. b\11 is rulall)' 
reduc~d to smaiJ popul:uions o n highly depleted sites. 

Spombolus cryp landms plays a variable role in 
rea.ctioo 10 hea")' SJ:JZing,, increasing :n the e;q>ensc of A. 
spicatum on some sites, but decreasing on others itt compe· 
lit ion with Arisrida longisero. The Iauer species is the only 
native perennial g1ass •.vhich has inc1eased c<>nsiSlently 
under heavy g_r:tzing (Ev:tns and Tisd:tlc. 1972). 

2. Native Fo rbs 

11te reaction of native forbs has been mote vaded 
than that of the tn:ljot perenni:lJ grasses. Mo·st of the 
perennial forbs ar~· le$.'! palatable to cau1e th:l_rl arc the 
cHma.x bunchgr;.lsscs. b\11, bC(ause of the histork.a} p:tttem 
of li•testock usc in the canyon gfasslands, vin\l:ill)' all 
depleted areas have been gm;r.cd at om• time or o ther by 
both cattle aod sheep. Thus. the present sta tus of per~n· 
ni-al forbs on c:ttt1e ranges m:ty refloc.t ch:tnges caused IUl•Ch 

e:1r)jer b)' shee~'). tO which many ofthcs.c forbs arc-palat:tblc. 

Despite the diO·efences in (XIJatability. most highly 
deple-k~d stands in the can)•on gr:usland arc luw in n:ttive 
pcrennjaJ fo(bS. Many of these species have pe •sisted or 
even inc:re-ascd initi::tlly with reduction in the perennial 
bunchgr;.1ss covet. bllt in most cases they evenn1aU)' :>Uc· 
cum bed to the effects of continued usc and compel it ion with 
aggress:.i\'e exotics. 

Sc.rsl scqucncl'-S reported b)' Johnson and Simon 
(1985) show many htsla.ooes of thjs pauern of initial 
inctease-. o f abundance. for some perennial forbs,. foUowed 
by a decrease under more depleted ra11ge c:ondit;()n. Their 
data abo indkate the ' 'arillbilil)' of response for the- s:.mc 
he.rbaceol.IS species in differem com.lll\llliiies. 

<.:uuently. the most oonunon native perenJlial fo1bs 
on deplet~~d communitil~s arc Achillea millef<J-Iium var. 
IRnulosa, l .upinus spp., several species of t .. omatium (L 
m~·trrotrpum, L. tritemalum, L. com·), and, in cc.rtain 
typ~-s. flalsamorhi.za sagirraw, 

N:ni\•e annuals h:wc fared bellcr than peJenni:lJs.undcr 
heavy grazing, although many have. also decre:tsed unde.r 
competitjcm with cxotiC·S. N:1tive species most abund!)nt on 
depleted stands include one grass. Fe.srucu megalur(l. and 
two forbs, Epilobium poniculatwn and Stellaria niums. 
Other common forbs include A msinckia rttrors.a, Cl!irkia 
pulchelln, CQilinsia f>.1r l'i}loru. Madiu gracilis an <i Polygo
uum majus. 

Exoti<:: Spe-cies 

hotic species ha.ve IMgel>• filled the gaps in lhe C<IJl· 
yon g.fasslands cau~d by the destruction of n:.tivc pert·n· 
nials. ihis process staJled abou1 I 890 witll the firsl teCOfdS 
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of an :!nnuaJ. Bromus recto1um, an alien from the Me-diter· 
ranc;~,t atea. 11tis species, with its enormous seed·pnxh.ldn.g 
c:1pa<::ity. rspid :llld OexjbJe germ.iJt!)tion behavior ,and :~bjJi ty 
10 OUI·compete seedlin&$: of A. spicatum (H<lltis 1967. 
Mac.k and Pyke 1983) is the- !lrche!ypc of these exotici", 
and has become the- mos1 :~bund:lnt. BrortUtS soecies thai 
require more mes-ic habita ts, inc:ludingBrt>ttws brizaejtJrmis.. 
B. j (;poni<'us :md B. mo/11$ (Hulbert 19$5) became abundan1 
also, along with annual fotbs such as Dmba ~oe-ma, Emdium 
cicutarium aod Lm:tuca serriola, :1nd the biennial Trogop&• 
gou dubius. One exotic pe•enr~ial grass, Poa pratensi.r, 
also has in,·aded the canyon gmsslsnds in large amounts. 
mos!lr in 1he- more mesic pans. 11 has a remarkable rang~ 
ecologically . howe·oer, and occurs with Arisrida Jongisero i_n 
1e)a1ivdy dry sites in parts Qf the Snake alld SahnOil Rive.r 
systems.. 11 is highly palatable, but pers.isls due H> high 
tolerance to grazing and a srrong sys1em of vegetative re
prc)duction. 

Although theSle species. espeC-ially the annual btomes .. 
rcnu.in 2bundan1 on deplc1cd :m:-as ~ :.t major fc:1mrc of the 
annual-domjJlated COtnlfluJl i1ies is 1heh instab ili1>' , as 
marked b)• the continue.d in\'asion o f :ldditional exotics . 
This lis! includes a pefeMial, Hn>ericum perj'orowm . 
whkh app('arcd in the canyon grasshmds in the 1930:s 
a.nd i1lcreased 10 become a major species 011 depleted ranges 
umil controlled by biological mes ns in the J 950s (Tisdale 
1976). h temaiJls- a widely distdbuted, but r<"IJely .abun
dant, spec.ies. The next major t1rri\•al was an anm12l grnss , 
TneniatJu:rmn ~.tspemm (l;~lymus tap~lt ·medusoe) which 
out-c:ompetcs the annu:tl bromc."S in m:my arc:1s, espl-<;i3lly 
un heavicr-tcx tuced soils (Dahl a'td TisdaJe 1975). 

~lore recent invaders in¢1ude a numbef of pefenniaJ 
forbs, scvcr:ll of which :.tre cuuentJy hlcrea.sing, orl depleted 
s12nds of canyon grasslands. The genus which may h:ave 
the g1cat~~~t putcmiaJ for inc tease is Cenraureo, rep1esented 
b>• C. di/fi,l$(1, C. tmtt:ulo:;a; C. rtp(>ns :.nd C. solstirialis. 
TheM:! Spl'>l:·ics arc well adapted 10 .much. of the canyon grass.
tand envirOJtmen1. Md unawactive to rnO:>l hcrbivotl'-S. C. 
SQ/$ritktfis·, in p:trtkular, has invaded sizeable 3feas in the 
Cle-a.rwater and lower Snake Rive-r valley:> durin~ the- pas l 
de<:ade, replacing 3nnual 8romusspp, wh.ich had been dom· 
inant !here for m:-my )' etl.I'S. 

Othef teceot additiolls to the exotic forb list inch•de 
two perennials, ChondriUn juucen and l.inilria dnimarlcn; an 
anJtual, Cmphta ~o·ulgarls: and <Ul annual g_;ass, V<>nt<'-natrJ 
dubiu. All arc :tbundant in a few loc:tlitics in the canyon 
grassJands. 

f rom 3. grazing viewpoint, 1Cpl:tc.e.mcnt of the :tnnual 
b•omes by :tny spcc.ics lis1ed !)bove wo\•ld represent Zl 
fu rther downward stage. Bromes, whJJe highly \'ari:tble in 
yield from year to year :tnd shon in lheif season of 
providing green feed, still conslitu1e a major grazing rc· 
soucce. ~·lost of the exotic perennials 3(e much Jess 
palattlblc, :1nd m3Jly Me also physically repellent or 
poisonous. 



fiJ..l2. Stand of Aristida longiset" and tnnual bromes spec-ies 'olo'ttt' bumotd one sprina ( I) and rhe same- area ~as l•ho4o-
pph<d one yesr b tu (r). Lit de dlrM.ge: wu done: 10 tbe 'ttclalion in "Pile of an intenst bum Lbal <Omt~mrd 
n•ost liner and standin~ \'qletadon 

EFFECTS OF lNSECrS 

Insects con~>tinue a tiule-studied ini1uence on the 
canyon £1 :t.S)Ionds. A study of grasshoppeu. 01\u of the 
u)()rc consph:uous of the defoliathlg );IOUpJ, by Banfield 
and Urul \'Cil ( 1973) suggests th:1t these inse<;U may exert 
severe stress un m:ajor pl;~nt species hldudmg F~stucil ;(/IJliQ· 
truis. Sporobolus trypl!mdrus. l.upinus spp .. o~nd Pcnll'ft· 
mon spp. !lj wdl :LS the exotic Poo pratetuls .Jnd Bromus 
ttttOIUIII (~!ly ,,o.,lh st:r:;es only). J\U are t~ttn re:tdlly 
by Cmmtd:l pf'lb~idt:. lht cJeal·"11tp:•d p!rxshopper, and 
orhu «tmnwn sptctcs of g.ras.:shopper. Th~ pressures 
a(rtcd by these insecb during pcnods ol hJ$1'1 J)OI>UI3t.on 
K-\"tl, adde-d to those of 1iV<!StOCk u~. ~n be crhic.tl for 
climax nath·e specie-s. lnd no doubl hJ' '<' conwbut~d to 
depleUon of w me grassblnd ateas. 

Other t)' l)e~ of insecl predation o n native Sl>tdes have 
been •epo:ttcd. Spears Olnd Bart {19SS) fouuJ 1h31 larv:ae 
of the genm Tetramesa (joint\vorms) :ue common In canyon 
gr.wland 'p<:clcs includUtg Aristida /ongiseta, Sporobo/t1S 
cryptamlnu and Sripa conwro. The:ie h1sccts infeSt gr3M 
cu.lms.. :and were fOUJld to redut:c th .:- numb-er or t;ptlo;.elets 
per ~ttnor<::tCtnc:e:, seed wtWtt. peu.:ent itermu~anon. :.od 
ralt o( Jtnrunahon. llow much th.is :aff«ts lhc abiluy of 
these speck-s to maintain theU pOpubtions Ius not been 
dettnmntd. In the Cl$t ot A. ltMtiSc-1", :a detrimenul 
e-ffect could be useful as a control meJsute. ollhuuth tht 
fact lh:ttthe hl$<:CI pred:.rofs a1e native d•mml~hc:s the pros· 
peels f01 btOIOKteal control bee!IUM! rh~lt pOI)llli!tions are 
also couuollc:d by distase and pre-.dalu rs. 

EFFECTS OF FJ'Ill! 

In view of the known impOtl<uu;c of Orc in grnS$· 
lands. ob~rv:ttton:s were made throu!hout this )tUd)' o n 
effects of thl5 fatr(lr. In some tetpe(ts. the stud) !lreJ. is 
prone: to natural fire smcc the p:~ncm of dry. hot summers 
prodUcts. Jl rtltl)· fuel supply. and liJhtnineau,ed fi1ts 
1.1c: commC')n In ad.Pce-nl for~.sts. furthermore, rire m3Y 
~c been used by Indians priot to wlute JoCtll(mcnr (Shinn 
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1980). but the (;()mpJrJth•e lack of big game in the are1111nd 
scarcity of shrubb)• ve~ctallon rmy ha'>c largely rernuved 
mohvaljun for !>UCh 'crlon. 

Hollon ( 11)72) con.::luded that fi re has nor been 3 
major influence on lh¢ c:myon srassland:s. despllc Its lm· 
porttlnce m ~umc of the neig.hboring forest types. 

Whatt\Cr th!O prime-Vll situation may h:avc been, fitt 
has been a minot ftCIOr ill these gr3SSI3nds in the century 
$ince white seHiemcnt begtn. Both dire-« control and 
scarcity of fud on O...cr~nud nnges have contnbutcd 10 
thts SJtu.atwn. Abol.'t'·normal ptecipitatron also may tla''t' 
been a fac.IOI dunn:~ the put four decades (J...c-aphar I and 
Stage 1971). 

'lo s.ig.ns of majur changes in composrtiou u• bound· 
aries of the m:ajor gltlSSiand cornmunilics appe.lJ 10 hnve 
resulted from thl~ prc,mmed decrease ul nrc frequency. 
Although minor hlc•eases m ll)' ha\'c occurred tu )ou•e 
shcub type:~ (C~·rMrorpm lt>difo/ius :rucl Symplmrioorpos 
a/bus). rhcre h~ been no widespread irlva~tOil of wood)' 
specrts sueh ~ chose ltported fur Ju11.iperos occld~JituliJ 
in south"o~o·e~etfl ld~ho and adjactnl Oregon (Rurk Mrdt 
and Tiscblc 1976). or of Psntdo!$UgS IIJeltZieslt Ul "oh:-rn 
Montana (Su\tkbr 1•n I ), 

Th.t '"allable d:au indk:ate that many and perhaps 
most uf the maJOr )ptCUs of 1hc csny(ln grassland .1n: !1UI)• 
tolerant to rirc. A mons the dominant srasscs. Asropyron 
spicorum h known tu rccm•er quickly ftom all but the hot· 
lt-st fin:--s and no• nHrlly shows lilde mor1ality 01 lo-ss (If 

subsequenl ~rowth, f."<""strltil ldohoemis is mnrc susceptl 
ble, especially during 1:-tc summer. Md tna)' require :~~:vern I 
years fur rccO\'Cf)'. but t S; unlikely 10 be eJimjnated b)' Ore 
(Muegler a1td Ol,:.lsdcll 19.58. Wright et al. 1979). Kol'/trla 
crutata is hiJhly fire re:nstaru (BI.ai:sdcll 1953). lnfotrn..3ttun 
on other spec:-ies tS K!lnty, but obsen-ations made dunnt: •h( 
cum:nt $1Ud)' pro•udt some doua~ Ouwlg tht I CMGs. 
ranche-rs ;n the: Sl1te Creel a.re2 of rhc Salmon Rl'\-tr 
:mempted 10 wnuol the \lndesirable bunchsr:au. Arurld• 
kmgiscta, by burntnJ-. Not only did this s~-ie" !HO' ·c It> 



be tel:uivel}' u.nh:.nmed b>' the nc:n ment, but so d id many 
associated s~cies. i.ncludi.ng Svoroi>olus crypumdnu, 
Achillea millejO!ium, Astragalus inj1cxus. Ci1'3ium undu!a· 
ll.lm, :tnd L-oma;ium SJ>p. Johnso n :md Simon ( 198.5) tepon 
that many perennial fo tbs including A clliileo millefolium, 
Halsamorftiza :;agitl<ua, Cas1illeju hispfd(l and Lupim;s SPJ>. 
are lillie affected by fire. 

Jt does not apt)csr lh:n the current composition or 
pauem of the climax gfassland ''egeuiion in the slludy are:t 
h:tS been s-ig.nific:mtly affected by fire. VegetatiOtlal bound. 
ari-es seem stable. ~1nd the p:mem of communities csn b:: 
logically explained by climatic, soil and J)II}'S:iOgr(l.phic f::tc· 
tors. In this tespecL 1he s.illl:n ion resembles that d tsctibed 
b~· Dsubl~nmire (1970) fo r the gt:l.SSIMds and s::tgebrush 
vegewiion of W::tsh.ingH>n, 

COMMUNITY CLASSIFICATION 

The grasslat~d habitai types described arc scp:troted 
deatl>• b>• difl'e rences in speci::os composition, a11d these 
scp:n:ttions are corroborated by differences in si1e ch:trac· 
tedsl ics (Tiscl:llc :tncl Brod:thl 1983). It is app;Henl from 
the data, however. th:tt oonsidcrilblc ''ariabilhy exists wiih· 
jn each i)'pc. 'fhe exterH o f thisva~iabiJ.ii y \V:tS im•cstigated 
by seve1al methods. including determination ofhonlog.enejty 
index (Curtis and Creene 1949): .sindlatit)' i11dices and ord i· 
Jl<Hion (MueiJet·Oombojs <~nd f!llcn!)crg 1974). Tile te-.suhs 
of thc!ie sn:ti)'SCs are reported by habitat t)•pes. 

Cnrex iloodiiJFeMur:a idultotnsit ht 

'!'his il' the most utlifoun of t}le communiticl' dt~· 

sc1ibed. The homogencit~· index (32) is the hig.llesl. and 
the l'imilatity and ord.inalion fesuhs also indie:ttc a high 
deg.-ee of unilormit>'· 'fhis slime is true for site chatacter· 
istics; for ex:tmple, it is the onJy community whose soils 
arc classified in one soil family (loam)' skeletal r-.tLxed Cr}'· 
umbrcpts) . FactOIS contJibuti.ng 10 thjs degree of uniform· 
ity jnclude a limjled r:mgc ofsutfao::ogeologka1 and ph)'SiO· 
gr:•phic '"haracte.ristics. 

A Sllbdivison of ihjs type obiained b)• scp:u:.ting siH-s 
in which J>amiumia intermediu is ab\llldant has b-een pro· 
posed by Johnso'l and Simon (1985). Ex:tmination o f m}' 

daia. in which S of the 12 s:.iles ~~oJHain D. lmcrmedia. 
shows no s.ignific:ant diffcten~. in eitheJ- species com1>osi· 
tion or site characteristics. between Sllmplcs (.(mtaioing this 
species and those f1o m which it is absent. 

Fesmca idahoensi.\'/Kod eria triStulti ht 

This type occupies a wide tange ccologicodJy, :tnd W:.lS 
sam1>led more intens.ivcl~· than any other. The honlogeneity 
inde.x ( IS) is telatively low. b\11 no lower than fo·r the two 
h:lbits t lYJ>CS o f ¢he ,;JgrapyrOn :series. Similarity and ord i· 
nation tests show OOJlSidecable variabilit)•. but no d e:tr-<:.ut 
sep:trlltion into sub·groups. This IH OCCUJ>ies an exception· 
ally wide elev.-.lion::ti belt (J 56() m o r S 120 ft), and Johnson 
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s.nd Simon (198$) h:wc proposed a division biased on dtis 
factor, with a separation point of 1158 m (3800 ft). These. 
muhors distinguish the two groups by djfferel\ces in :.l.bSO· 
hlle 3Jld telati"e cover or F. idahoensis and A. :;pica tum, b)' 
d iffer-ences in perennial forb oomposilion. and in cover of 
cryptog;)ms (''moss"), grs,•cl, nnd bate ground. DiffeJt:flces 
also oc<:.ut in aspect, stetpness of slope. aJld solum depth, 

M)• samples of this ht include 11 in the lower eleva· 
tiont~l range, and I 0 ill !he higher il.te<ls. Compadson of 
ihese iWO groups shows differellces in species composi· 
1io n, in proportion o l' perennial gr:tss species, :tnd in ground 
cover. Site factors show no significan1 difference eX«iH 
in the case of a.spect (f ig. 10). Diffeu~ncts in constMcy 
occur a.mo ng 1he perennjaJ forbs with ilvee Sfl(Cies. Erio· 
gouwn h<•radt'Oides, Arnica sOrOriu, and Senecio integer· 
rimus being mo1e oommon in the high eJevatiOJl g;roup :tnd 
Litltospermum ntd(nth\ Cemstium arveiiSe, and Jlyp<•rkum 
perforawm occurring more frequently at the lower ckva· 
iiOflS. 

Tht•se differences in species composition gro ups do 
nol m:n ch with those listed by Johnson and Simon. Thtee 
pNennial forbs, Ca.5tilleja hispitla, Gtum trifl<>nlln, and 
Hierocium olbeninum lis1ed as i.nfrequem or ::lbsent i.n their 
low elt.vatiou group <ue oommon in 111y Sll!llp!es from low 
elevations. Similarly. Cerastium on·ense :1nd Hypericum 
pi'I/Or<Uwu, confine-d in rny d-ata to the low eiC-\'lltion ser· 
ies, occur commonJy in their high ele''ation gro\•J>. The 
common occurrence o f f?riogonum heracleoides li t higher 
eleV3tions and inftequence of ihis SJ>ecies at the lower 
d e-vations sel•ms 10 be the onl)' fe:tture in common so far 
:1s SJ)ecies occurrence js concerned. 

The above data ate signifkant in depicthlg the !)fOb· 
!ems of separating \'3lid subgroups wilhin well·defined 
communi1ies such as 1he FeswrojK-oeleria ht. The two 
proposed s.ubdivisions h:t\'<.'. most o f their fioristic chatacte l's 
in commOJl. for the principsJ gr:tss species arc the s:tmc, and 
11 o f the 13 pctenniaJ forbs raied as common fot •he ht 
retain this st:ttus wilhin e:tch subgroup. Enough differcnc:.t:i 
rema.itl in fe1ative abundanc.e of the two dominaJH gtasses 
and o f Koeleria cnStaUI, and in n:nure of the ground cover 
to w.-u rant a sepa1ation. a t least for management putposes. 
Such subdi\'ision must recko n with 1he- psucity and v:trin· 
bility of OoristiC indiC:.l.tOl'S howe,•er . plus the faCI th3t 
intt'nncdilltes between the two sub·typ~ are likely to be 
COillJllOI\. 

A varian! o f the F~-SIUC(t/Koel~ria ln occurs o n co:trsc· 
textured soils. but th is kind of habitat w :t:S <:·ucountered 
rtuety in the study Mea. The 1wo si1es sampled :tre o n 
southcrl ~· exposures tH an clcv:ttion of I S8S m (5200 fi). 
The soils are moderate in de1nh (70 em). ver>• stony, with 
Joam texhue in the «A" hotizon and sandy loam for there· 
maj11der <Jf !he ptoftJe. These soils are classed as a fri.sid 
Pac:.hie Uhic Jlnploxcroll, :tnd arc-imm:tture in development 
and low in orga.njc mattet for the ln. The veget3tjon sh0\'1$ 
:1 2: I cover ratio of F. idah<Jensis to A. spicatum, relatively 



h.Jgh CO\'cr of K. crisr~ua and abUJldance of l;fkJtt,Jnum hera· 
droidn The &round CO"o'tr is notabk for a lo.,,, perctnt3.1t 
or ctyp1opms and l:t~ amoums otsurfac:e &J'l"tl and rod:. 
The$c dunctcrisliCS :apply also to dM: h1d* ctentlon ph2st 
or the FtJJUC'ti/Kodtrio ht. Species 000li)()S.I110C' IS dlfftt· 
ent, ho~·e-.'tr. lhlf of the pe:rerutiaJ forb species common 
to the FtJruc.~jKoelerla IH ate absent from the ti.''O sirts in 
queslion. TI•eu pbce is t lkcn by specie.slr)cludini PJJar.e!ia 
hetcrophy lltt, Allium IJCt .. nnirtutum, Armaria rOPI.geStP, 
Eriophyllwfl ffJ,I/1tum, Erysim um ospmmt, and Gilla 
aggreg(lfd, which are ch:u·:tctcristic of coarst•lCX: IUrcd, or 
roc.ky :~olb. ~\vo s:tml>les io areas of limited cxte•H ;ue 
sc:ucely sul'llclent for recognition or a veact3lt01l lype, 
but show the I.'Xtcnt to which. djffeten<:<::l in o,c:geutlon can 
rei!.ilt from foen.l variation in habit:at. 

Ft$tf.f(tl fdDI»mSSsjAgropyron spbrunt ht 

Th1s lypt h:tS a (3irly hi&h homogendt)' mdcx (23). 
l'hc ~oimilalit)' matJLX and ordinalion tcsu sho"-·ed no indi· 
cadons u( j;Uh-&rouping. A fe<lll.He of the l)'IX' u; the wide 
diffeH~nc.e In 11HiO of foJiagc-. c.o,'cr of F, ltloilormls to 1hat 
of A. $flictlfllm. This r:uio V<'Uies r.om 7.3 h ) o.s, but 
contmr)• 10 1Csu1!s from the-Pt:$lllr,wfKoelerin lu, 1 he differ· 
cncc in rttliO of 1he two domjt}allts appears to bl.'l llllfCI:ued 
to o liH!t VCjj¢lational or cm·ironmcnt.1l ch:lffl~ letinics. 

Johtt)Qn :and Simon (1985) h;avc proposed a sepal'3• 
tk>n of the 1-'nro(.YijAgropyl'()l: ht into t\110 wbdi¥i:s.ions on 
the b.&SD of SOli depth. It ,.-as not possible to ttst this 
hypothes.ls. since occurrence of t1us ht on d1allo..,. soils is 
tnf1equcnt in my stud)• :area. Jod only ont o( 14 sate-s 
.u.mplcd taUs into this category. 

AgroJ))'fO" splt:t~tumjfoa sandbcrgiijJJolll.lmorlll:a sogifla!O 
hi 

This type lms a low homogeneity Index ( IS). nnd 
shows the J)Oortsl :.tgreement in classification by Jloristic 
ve1SU.S sit.: ch:ttactensti-cs of any of the five: h ·ts tested 
(Tisdale and 8rod;1hl 19SJ). Similarity and ordanation 
tests c:onOrmtd thiS \~riabillly and pmpOll'Hed two s:amplcs 
that ih~ suffieknl deviation from 1he OOfn' to watraot 
consick~don ts possible sul>-types 01 phases. 

One or these sites OCCUr'$ in sandy soU on )o~·e( slop~ 
of lhe Salmon Rt\'er Valley. The vtget:uion lihows tht 
u,uwl d~Jminnnce by A. spicatum and :abundunce of P. smut· 
bcr&ii, but dlfftfS in odlet respects f10m the p:1lhHll o f the. 
ht. Six o f lhc>cight common pcrcnni:•l forb species, inclucl· 
ing II. IUJllllltta Me absent, as ace two of the conuuOil annuaJ 
b•omes. Bromu.v hri:ae/fJnnis 3nd /1, jtlptJ,Icus. Species 
th;at U«Ur abund:mtl~· on the site, but infrc<jucntly in 
the hi, include Sporobolus t:ryptundrus. ChrywpSIJ J'illosa, 
Erysmwm atpenu11, and (,.1uySQthaJnm's IWUStoStiS.. Al13rt 
2$50Cl:tttd "llb couse-te:<tuted sods l.n tht c.1nyon Jrn* 
The soU 1ex1urc is lo:amy s::tnd 10 ~ndy klram. Solun1 depth 
and pH :ue lu_gh for the ht~ and ocpnw:: lnJner is tov.•. 
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ihc ol.htr abtrrunt stte- is sHu:ued :u low elev~&tlon m 
Ute Snake Rlwer V2Ucy ":esc of lewis1on. This loc:ulon Is 
m the northw.est t01ner of the study :nea '4'htre 101:.1 
prt.cipitation and the pcrc:tnt faJhnt in M:ay 3nd June are 
l~ss c.h.an in most or the canyon grassland region. Agrotw· 
ron spicatum u 5-lrongly dominant on this Sllc. perennial 
(orb cover is Si>AISC, and fi\'e of the eigh1 common spe-dcli 
of lhe h t are tbscnt, jncludjng Balsamurhiza wgfltfHtl' . 
Except for the presence of IJromus briza~[ormls :uld /A 
jf:pollit...'lf5. the species COnlJXls.ilion ttsemblcs the 11. solctr· 
tumjP. sec·un{/(1 (sollllbcrgit) h l tc:porlcd by D:.wbCiliUfrt 
(J 970) in Wa11hlngton r:nher than the A. spflVJitnn/1'. 
'kmdbergiijU. wglttnro h t deS(ribed in this report. 

The '>'cgctationul differen<:es shown by the two s.ites 
just dele:ribtd lllusUalc the kinds of loc3J vuiaho.n that an 
o.xur .,,thin a b2blttt type: of "ide eooiOgKal :amplitude. 
In suc.h Ytuatkmt, more lntetm\·e sampllng would ptob3-bly 
cst.:ablish valid sub-types. 

Agropyron splcotumjOpumla pl)lyacrmrlra h t 

This 1ype hu$ a f!1irly low homo_geneHy indeJC (19). 
The simiJanty ILnd ordhl:iliOil tests revc3Jed oon•ldctllble 
v,·u ialluu, bul no clear tvidene-c of subgroupiug. 1'he th•cc 
mo$1 deviaru t iles lire char;rcterized by :rbsencc ..,.( Jlott 
Stmdbtrgii, :md o l' IWO of the contt1l0Jl percunial fo• bs of 
the 1ype. Ertg("!On pumi!J's 3nd Phlox tolubrma, Om: of 
the common annual brome-s, 8rorr.us japonWus. IS abo 
l:l.ckin~ hl lhese s:ampfcs. The gound co~r of these sltc-J Is 
highct in sur(lllce IJ'l\'f( and lower in Ct}'plopm$ than the 
a\·~rage fo1 the- 1ypc. No other sigmfica..,t diffcrencn in 
ha.bau dulraetensucs bet~A'ttn tht'U rhrtt siltt ltld the 
remai.ndeJ of the samples coold be detected. The occu1 renee 
of P. saudlx'rt.ii IS highly \'!lriab!c in 1his ht. with f1equtn· 
cies rMgine f10rn 90 ,,crcen1 to zero. Unle is known or the 
Sill.'- requirements O( lhiS species. bul its shallow IOOiiug 
S)'Stem makcll il s~l sc:Cp l ible to ftosd~ea,•ing or o ther surf:rce 
disturbance 1'1om which the sparse cover or this hi gives 
lin le protection. 

COMM UN ITY STABILITY 

The trassl.and types dtseno.ed ;appear to be hl$hly 
stable. 9o'ilh bo1u.:larits that ue not likely to change with· 
out a siuable shi(l m dimste. Interface$ btt•een CJOISS· 
land ~nd conifer fore-St, •'hidl a.e common 111 the c:.anyon 
ecosys,~em. also appt.:u st:tb1c and usually quite $ha1p~ 
Changes m the composition of the gr3sslaml cornmunluc~: 
c3uscd by heavy ara7.hli do not appear 10 ha.vc altered the1r 
pattern or dlstr1bulil')ll, 

The $luub 1.1ommnnities prese•H a sumcwh:rt differ~ 
ent 5ilu:ttion. The Aru-miJiu rigidn/Poa sondbe1gli ht is: 
resuicted to a spl.'(i:d cdnpldc condjtiOt}, and is uullkcly It) 
spread beyond lhis habitat. Cen:ocarpUJ lallj'oth4S Is :alsu. 
restricted iJ1 h:abllal, bua less strongly so than A. riJid11, :md 
11\ay ha\·1: inctcll.SCd hs Utt"<l Of dominance in ltC:t01 )lt;Jr$ 
doe to rtduc:ed Ore tnOuence (Groen e-1 al. 19S.S).. Other 
species. iocludtn& Symphorit:tlrpos tdbtts and Rlnn P,bnt. 
ba\'e a wJckt ecologkal amphtudt a:nd gru1cr pottftll-al 



rrul&e. 60dl these shcubs spre:ad vcg.ctath·cl)' a$ wdl !IS by 
$«d. and S. ufbUJ in p3tticull.r tends to form dense st~nds 
v.hx.tl e)l.c.ludt mM 01her species. 

Johtbon and Simon (1985) 1epon evidenct for recem 
incrc.ucs n-1 S. clbus $lands in the middle Snake Ri\•er 
v .. ney ~tnd )uut-~t g.raung. fut, and./or dimauc ch:ln.&e as 
eausal fa clOtS. S. a/bus appears Jill Jc 3fYected by curr"Cm 
level) of a.;nuin~ usc U\·tr most of my study ,.e1, but may 
have been inhibited by heavier use in the p::tsl. h m~y 
:•lsu h:lvc hcncfued from the c:ump;uallve ;c:uctly of llu::s 
chu hl~ th e past centu.y. Climatic inlluenccs rnll)' he in· 
vulvcd. ft>f Lc.:.ph:ut and Stage (l97 1) have: Ulown b)' 11ce 
ring studt~s th.ll ptecipi{<Hion in ihis part of fdah<"l hns h~cn 
:~bovc ;t\'CfJli.C since t940, foUowing a dncr >pcll Y.hlch 
Lnted rot a qua Iter of a century-. 

I he C"idenc:c (or subility of Rluu Klabra st:mds b 

uu.,td. ~ubtnmue ( 1970) ('lie'S t\lidenct roc stabilit). 
wtillt' Johnson and Simon (1985) report thAI .. thl~ species 
1s 1m·:adlnJ; iOme more mesic grasslartd.)" nl the S11:tk~ Rl''tl 
Valley. Rhllt ~Jabw rates low in preference by 1h·cstock 
and tl•uall tands to benefit from 1he h('avy gtallnt; use which 
is conun()n at lowef elev:nions where this species occurs. 
Observntious ill rny study atea uldic<~lC that Rims ma}' be 
incrc:•sing. slightly in the lower gr:1s:sland :•rcas, cspcci:llly 
on ;,.lti: ~ <lomiiHatcd by Ariltl<la lortgit<'la Ot Sporol!o/us 
cryptandms. 

CONCLUSIONS 

Th1~ RUdy is :a first :!tlcmpt to c;IUs.&IY lht vanbnds 
<~.nd lluub!Jnds or the Sludy are2 and Co dctcrmmc then 
rebtiondup to em•tronmentat fattOJ$. 1-lnph:asis hu been 
plac:.ed on •ecog.nizing ecosystem units, scr!u 3nd h!tbital 
l}'pcs that nre clearly separable b)' O<uisHc d:.t.-. atone. b'H 
also well deftned by habiwt characteristics. The pnurity 
gh·cn to clcnrly defined vcgctatiorml units plus limitations 
of s:nupllni; ht•ve tesulted in the recognition of :t rcl3tivcl)• 
small munbcr of climax communities. The study has left 
umc~ulv~d the f,l: ral status of certain communities domi· 
Jl:.~ted b)' Sporobolus crypw!d111s and llrlJtl(/a lm:g&eta. 

I he canyon gt#SSI3nds are: r~it.cd ts • dlstincti\'t' 
unit Within the PaclfJC Northwest BunehJru~ rep>n. 
T-.·o of the serifs. tbe: Atropyron spblrtlm and J.~ntco 
idlil}tOem.l.~. arc- widespread in the £tg~On, but the- thttd, 
chanu;te•i:Zed b>• Cort-x hoodit', appea.•s to be rt-stlicted to 
the study area, but m:;ty ha,·c rcJationships to the 111Qlmlain 
g.asslauds of centrul Idaho. The ft.,•e hubllal I)'Ph cecog. 
ni1.cd :•t>l)ear to be d is1inctive to the c:tnyon JfliSSbnds. 

SampUng o f tile shrub commwdtios a.ssod3tcd with 
tlu~ grtsslltnds was less intcnsh·c, but sufOclcnt to cstnblish 
the dtnHt~ status of fh·e types. These communittes need 
fu rrher study, cspcciaUy to in''es'iga tc the rc-l;;~ tlonships of 
vqetadon to soil :and topography. and to document tM 
size and • structure of the domm:ant woody spc-~ies. 

(ih-cn the in1~rnal \"'!rhbility of chc communities des· 
m~d. •ddlllon>l study prob•oly •·r!llt1d 10 r«ugnrllon of 
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finer subdivisions. This wo11ld be similar to de,.elopmeJlU m 
soil classific<~IIOn "'here the concept of soil series has been 
refUled and the number of series gready increased u 2 te· 
sull oC conunu••S Sludy (USDA 1975). Pr<>gJ<SS '" soils 
dassificahon, howC\tr, h;Jt come through a contmutn&. 
highly org.~nv.ed e(fon while '~eutionaJ classiOcatM>n hu 
been purlued andet>enden tly by various researchers wnh 
little coordination or 11greemem on basic princlpleli: 1nd 
procedures. There is a pressing need for joint considcr:tllon 
of such problems, espcci:tlly for agreement on C;rltcri:l 
for dauifica111)n , Including the re1ath·e weight acGOtd.Cd to 
species uccurrcn<:c eomp:<trcd to abundance or pruduc:· 
ti''IIY u11d the extent 10 which envicorunental clt:Haeteli~· 
tics shouJd be ustd. 

Spc:cil'~c. measures needed ror a better undetst:utdtne 
of the passbnd ''tlCUtion of the StUdy arc:a indudt addi· 
tional sampbn.g 10 test the: si&niftance of differenc:t:s within 
groups. A popublion of IS to 20 samples., obtuned for 
most 1ypes in this ltudy, may ~·c: adequ.atc: teprc5entalion 
to a telau .. ·ely ulllforrn community. but Js mulin,~l for tht 
exploration of intern11l v~r13bility. 

Tlll'rc is also t1 need for more intensive methods of 
.study in problem ur~J~ . such as communities of doubtful 
seraJ si31Us. Direct experimenmion. induding reuaO'f:ll 
and/or addition of uonspl!!nts or prop:!gulcs. and disturb· 
an<:e by file. iJ:&llfl& (cltpping), etc .. ate n«ded to ,ohe 
problems not susceptible to the: nwtllods of observation 
and conebtlon cmplo)td in the prese-nt im-nt11;a. uon 

ThlS study and other$ of :a similu nature: a.rc handt· 
~pped by dtfa-c;.Jtndes of basK: mfomution reg.mhns the 
ecosystems invoh·cd. ;\ p:tincipal dei~eiency is lhe )a(.k or 
autecologlcal tnfoun1110n regard ing the species in these 
communit ies No comp1ehensive study has been u1udc o f 
the dominant sp~cios or the canyon grasslands. or o f tilly 
of the 4S spC(ies rated as common ln these types. f'm· 
thcrmorc, existing studies have usuany involved only 
limited popul.atlons. These results must be int~rp.Ye tcd 
with caution due to the existence of ecotypic v:ui3tion in 
many of the s~cies concerned, includ ing Agropyrtm tpi· 
et~tum and fo~(ll hlulto~.mis (Dobrowolski 1979. T1sdale 
1961) and its prob3ble oecurrenct" in omtr Spt'C~ 01 lhe 
region. J...adc of auleeologica) data luruts the abdny or the 
im-estig.ator to assess 1he sig.nifancc: of species distribution. 
or of s.pcc:ies It-actiOn to differences in en,,ronm<rU31 
charac:terishcs or dis:turban~ f3clors., Informatio n Is 
needed not only for nati\'t species, but also for exotics. 
which have invaded the canyon grasslands. 

There arc :tlso m:my un3nswcred questions concctn· 
ing special <:haraclelistics of soils of the cauyOtl region. 
Such qu~:sdons Include the effec1s of steep slopes (SO· 
JI)()')C,) on soll de~elopment 3nd soiJ-pbnt rclation.shlps. 
:md the effects of dllleren«s in aspect coupled with ::steep 
topogr~phy. Other hems indude lhe effect of large 
amoun1s of stones and y.nel in the profde, and 1he sit:
nificancc of surf:~« soil co-.er involving \"ll)'in& amounts 
of ,;ryplog1m, bucr' and su.rfJC:t srnd and roc"k 
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