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• /loJ;l: Abstract 
• Authors describe nineteen shrub-steppe communities In the Middle 
• Fork and East Fork of the Salmon River. Idaho. Bluebunch wheatgrass 

(PItUMroegneria spicata) and Idaho fescue (Fmuca idahoemis) ocelli as 

• dominants or major subdominants throughout the region. Big sagebrush 

• (Artm/esia tridmtata). threetip sagebrush (A. tripartita). and low sagebrush 

• (A. arbuscula) are dominants. especially in the East Fork and southern Middle 
Fork. Antelope birrerbrush (Purshia tritkntata) communities exist throughout 

• the region but are most abundant along the Middle Fork. where the species also 

• occurs as a dominant in the understory of ponderosa pine (Pinus ponderosa) 
• and Douglas fir (Pseudotsuga menzies;,) stands on dsier sites. Cliffy areas in all 

regions have curlleaf mountain mahogany (Cercocarpus kdifolius) and lime 

• greenbush (Glossopetalon nroatkme) stands. reflecting the specialized habitats 

• on which these communities Ocelli. Shadscale saltbush (Atripkx confertifolia) 
• communities occupy the dsiest sites in the lower East Fork. Common 

• snowberry (Symphoricarpos albus). antelope birrerbrush. big sagebrush. 
threetip sagebrush. Idaho fescue. bluebunch wheatgrass. and needle-and-

• thread (Hesperosripa comata) are well represented in the plant communities. 

• Bluebunch wheatgrass or Idaho fescue or both dominate grassland 
• communities. Needle-and-thread dominates on some xeric. sandy sites. The 

presence of ponderosa pine or Douglas fir in shrub communities suggests 
Ie these are successional stages of conifer-dominated community types. At least 

• six conifer communities are represented in ten stands dominated by common 
• snowberry. in thirteen dominated by ninebark (Physocarpus malvac",,). five 
• dominated by Idaho fescue. and three dominated by mountain big sagebrush 

(Artm/isia tritkntata ssp. vaJ'lana). Seven sites exdosed berween 1915 and 
• 1950 provide evidence of reduction in shrubs and expansion of grassland 
• and herbaceous portions of these communities in the Middle Fork. A record 
• of a stand photographed in 1925. 1968. and 1988 appears to corroborate 

these findings. Changes in species composition of these communities are 

• attributed to changes in species of herbivores. including livestock. mule deer. 

• and elk; to alterations in the narusal fire regime; and to weather parrerns that 
• affected woody and herbaceous plants differently over the period. The major 

• fire of2000 in the Middle Fork drainage appears to have increased cheatgrass 
(Bromus tectarum) at least temporarily. and to have reduced nonresprouting 

• shrubs including big sagebrush. curlleaf mountain mahogany. and antelope 

• birrerbrush. Subsequent establishment of new plants from seeds has occurred 

• on sites burned in the most recent fires. Productivity of blue bunch wheatgrass 

• was reduced for one year following the 2000 fire. 

• • 
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Introduction 
Central Idaho's mountain-canyon rangelands represent a signature 

portion of the unique complex of topography. climate. substrate. water. 
and vegetation that identifies the region. Initially carved by glaciers. and 
subsequently by cherished rivers and streams. the region contains a wealth 

of resources: mineral. animal. vegetable. and liquid. recognizable in its steep 
terrain, sandy soils, forests, and clear streams. However, if the rivers are its 
life blood. the rangelands or shrub steppe form the backbone of the system. 

Shrub-steppe vegetation provides important winter ranges for deer. elk. and 
mountain sheep. for which the region is famous . Othet wildlife. such as blue 
grouse and meadowlark. depend on shrub-steppe vegetation for nesting cover 

and foraging. The major predators: mountain lion. gray wolf. golden eagle. 
and red-tailed hawk. in turn depend on the shrub steppe that sustains their 
prey. 

Native Americans. who first inhabited the region. also depended on mule 
deer and mountain sheep. The biscuitroot (Lomatium spp.) and basin wildrye 
(E/ymu.r cintrtur) of the shrub steppe provided sustenance and weaving 
material. Early sertlers. trappers. soldiers. and homesteaders depended on the 
mountain rangelands to sustain their livestock. The rangelands also provided 

forage for the pack stock that carried supplies to mines of the region. Today. 
ranchers. outfitters. recreationists. hunters. and fishermen depend on these 
rangelands in various ways. for forage. habitat. watershed. and for their 
austere. compelling esthetics. Humans and wildlife depend heavily on these 
rangelands. 

The mountain canyon shrub-steppe lands of central Idaho are defined 
as those nonforested communities where shrubs. grasses. and forbs (herbs) 
dominate the landscape. In the driest southeast portion of the region. shrub 

steppe may occupy the entire elevation gradient. with forest confined to 
smaller areas. In the western portion along the Salmon River canyon and 

the South Fork tributary. forested communities predominate. There. shrub 

steppe is held to the driest and warmest sites. However. even as the familiar 

rangeland vegetation grades into forested communities. the drier forests onen 
are underlain by many of those same shrub-steppe plants. 

The rangeland complex consists ofa number of different plant communities 

adapted to the changes in soil. topography. temperature. and precipitation 
occurring along the often steep elevation gradients of the region . Many plant 

communities that occupy dramatically different habitats and have different 
ecological attributes may nOt appear different to the observer at a distance. 

A person Roating the Middle Fork. for instance. is able to observe a wide 

• • • • • • • • • • • • • • • • • • • .' • • • • • • • • • • • • • • • • 
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variety of shrub-steppe complexes. However, each complex offers important 
contributions for sustaining the wildlife resource. Recognition of the diffetent 
plant communities becomes a prerequisite to understanding the ecology of 
the entire system. We describe many of these different plant communities, 
consider their major plants, provide a dichotomous key to identifY the 
communities using key plants, and report the values of each. We hope 
this work will stimulate a greater appreciation of this important vegetation 

complex. 
Shrub-steppe plant communities in the East Fork and Middle Fork of 

the Salmon River (Figure 1) represent an intergrade between the shrub
steppe communities of the Snake River Plain and adjacent valleys, and the 

lower Salmon River and Snake River regions. Extant classifications of shrub
steppe communities in southern Idaho (Hironaka et aI. 1983), western 

Salmon River Mountain Region in Idaho 

Idaho 

20 0 20 40 60 Kilometers 
!I""IiiMO ;;;J""""I! 

Figure I. Salmon River, Middle Fork of the Salmon River, East Fork of the Salmon River, 
and Big Creek drainages, sites of shrub-steppe communities examined in this study. 
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Montana (Mueggler and Stewart 1980). and me lower Salmon-Snake River 
grasslands (Tisdale 1986). demonstrated mat plant communities vary across 
mis region. Shrub steppe in the East Fork and Middle Fork is sufficiently 
unique to warrant a separate classification since existing classifications are 
not completdy applicable. We offer a provisional description of these shrub
steppe plant communities. 

Sufficient information was available from adjacent shrub-steppe 
communities to identify dominants likely to occur in mis region. The 
early classifications by Daubenmire (1970) of me shrub steppe of eastern 
Washington and normern Idaho included me Snake River and lower 
Salmon River below Riggins. Idaho. Tisdale (1986) further clarified me 
canyon grasslands along me Snake River. Clearwater River. and lower 
Salmon River to 20 miles east of Riggins. immediately adjacent ro our srudy 
area. Tisdale (1986) described eight grassland communities. of which five 
are dominated by bluebunch wbeatgrass (Psn.doroegnma spicata). Idaho 
fescue (Ftstuca idahomsis). or bom. Shrub dominated communities include 
common snowberry (Symphoricarpos albus) and cusUeaf mountain mahogany 
(Cucocarpus kdifolius). but big sagebrush (Artemisia tridmtata) is absent. 
These plant communities. within me Pacific Northwest Bunchgrass Region. 
are predominantly underlain by basalt wim surface deposits of volcanic ash. 
This forms a fcrtile substrate when compared with the decomposed granites 

of me Idaho Bamolim characterizing much of me shrub steppe in me study 
area. 

The sagebrush-grassland communities reported by Hironaka et al. (1983) 
for soumern Idaho extend into the mountain rangelands of mis region. Of 
32 communities identified. 18 are dominated by bluebunch wheatgrass. 
Idaho fescue. me various subspecies of big sagebrush. or by aU of these. 
Antelope bitterbrusb (Purshia mdmtata). curUeaf mountain mahogany. 
mreetip sagebrush (Artmzisia mpartita). and black sagebrush (A. nova) are 
components of omer communities. 

Mueggler and Stewart (1980) described 29 communities for mountain 
rangelands of western Montana. including 22 dominated by Idaho fescue 
or bluebunch wheatgrass. or both. Again. big sagebrush. mreetip sagebrush. 
antelope bitterbrush. black sagebrush. and curlleaf mountain mahogany are 
associated dominant species. 

These investigations of vegetation adjacent to the central Idaho mountain 
rangelands have several amibutes in common. First. bluebunch wheargrass 
and Idaho fescue consistently occur as dominants on appropriate sites 
throughout me broader region of mese investigations. Big sagebrush and 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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antelope bitterbrush also have broad distributions, though both are absent 
from the low elevations of the lower Salmon River and Snake River region. 
However, they reappear north of these low canyons and west of the Palouse 
Prairie region in Washington . Needle-and-thread (Hesperostipa comata) is well 
distributed throughout the region on drier si tes, but may be best represented 

on disturbed sites dominated by other species. 
The plant communities described here were examined in the 1970-

2003 period, with most work occurring in the 1970s and 1980s. Even with 

complete protection, plant communities in sagebrush steppe change over 
long periods, depending on precipitation patterns, narure and intensity of 
the original disturbance (Anderson and Inouye 2001) . Fire also affects the 

composition and appearance of these communities, as does invasion by exotic 
plantS like cheatgrass (Bromus tectorum) and knapweeds (Centaurea spp.). 
Virtually all stands had been disturbed to some degree by livestock, native 

ungulates, and invasion of exotic species prior to examination. Many stands 
burned after we had examined them, and we report /ire influence where we 

had observations. 

Climate 
Finklin (1988) described the climate of these mountaIn rangelands. 

Weather stations at Challis (1577 m above mean sea level), Middle Fork 
Lodge (1365 m), Taylor Ranch (1178 m), and Campbell 's Ferty (704 m) 

provided an indication of the variation in temperature and precipitation in 
the vicinity of the study areas and across these canyon rangelands. 

Generally, annual precipitation decreases from west to east in the 

canyonlands. Campbell 's Ferty on the main Salmon River averaged 60 cm, 
Taylor Ranch 38 cm, Middle Fork Lodge 43 cm, and Challis 18 cm annually. 
The station having the lowest elevation, Campbell's Ferty, had the highest 
precipitation, while the highest station, Challis, had the least precipitation. 
The Salmon River and itS South Fork lie within a 50-cm to 75-cm rainfall 

belt, the Middle Fork in a 25-cm to 50-cm belt, and the valleys containing 

the towns of Challis and Salmon lie in a rainfall belt of25 cm Ot less (Finklin 

1988). Riggins, Idaho, on the extreme western side of the region at 550 m 
msl, had 43 cm of annual precipitation. That portion of the Salmon River 

lies within a 38-cm to 50-cm rainfall belt, reflecting precipitation in the lower 

elevation and vety deep canyon countty of this area. 

Approximately 50% of the precipitation came during November through 
March, with December and January being the wettest months, except in the 

eastern canyonlands, where May and June were the wettest. Total annual 
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snowfall at Challis averages 50 cm, at Middle Fork Lodge 135 cm, at Taylor 
Ranch 118 cm, and at Campbell's Ferry 182 cm. 

Temperaturesalsoshowa gradient between the various portions of the srudy 

area, although they were not as pronounced as the moisture gradient. Challis 
had the lowest mean minimum temperarure in January at -12' C, followed 
by Middle Fork Lodge (- II ' C) , Taylor Ranch (-IO'C) and Campbell's Ferry 
(-7' C). Average maximum July temperatures at Challis were 30' C, at Middle 

Fork Lodge 30' C, at Taylor Ranch 31 ' C, and at Campbell 's Ferry 33.5' C. 
The pattern shows a slightly warmer, wetter climate on the northwest 

portion of the region and a slightly drier, cooler climate on the eastern side. 
Storms from the Pacific Ocean move up the Columbia River system into 

the Salmon River canyons. The eastern rangelands are located within a 
rain shadow and receive more influence from interior continental weather 
patterns. 

Geology and Soils 
Soils in the Middle Fork drainage primarily derive from granitic Idaho 

batholith parent material. This batholith formed during the Cretaceous 

period more than 55 million years ago. Shallow, coarse soils, interspersed 
with granitic outcroppings, characterize the ridges (Larson and Lovely 1972, 
Ross and Savage 1967). 

In the East Fork and on some areas in the Middle Fork, Challis volcanics 
of tertiary age constitute the predominant formation (Ross and Savage 1967, 
Moye et aI. 1988). The major portion of the area is composed of latite and 
andesite Hows and How breccia. The upper East Fork pordons of the study 
area are underlain by Germer tuffaceous material, which is the result of 
explosive volcanic ash showers. Soils derived from the Challis volcanics are 

generally very fertile (Ralm and Larson I 972). A north to south gradient of a 

more moist climate but less fertile substrate on the northern pordons trends 

to a less moist but more fertile substrate on the southern pordons of the 
Salmon River Mountains. 

Methods 
Our data come from Herd Creek, a tributary of the East Fork of the Salmon 

River, the East Fork of the Salmon River, the Middle Fork of the Salmon, Big 

Creek (a tributary of the Middle Fork) , and the main Salmon River from 

the Shepp Ranch to the Campbell's Ferry area. Field invesdgadons involved 

establishing twenry 0.1 m2 rectangular plotS on randomly selected sites 
(Daubenmire 1959) to obtain canopy coverage and frequency of herbaceous 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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and low-growing plants. Canopy coverage of each species in each plot was 
estimated to be in one of six standard categories: 1) 0-5%; 2) 6-25%; 3) 26-
50%; 4) 51-75%; 5) 76-95%; 6) 96-100%. Canopy coverage is defined as 
the vertical projection to ground level of the maximum aerial canopy of the 
species within the sample plot (Daubenmire 1959). 

Productivity of grasses involved clipping study species to 1 cm above 
ground level in late June when plants were in full flower. Twenty O.lm' plots 
were clipped at each site. Materials were placed in paper bags, oven-dried for 
at least 24 hours at 70DC, and measured to the nearest 0.01 gm. 

Density of shrubs was tabulated from six 9.2 m2 circular plots established 
on each sample site. Presence or absence of each species and frequency were 
the common measurements for all study sites. Each site was inspected to 
ensure it represented the vegetation complex to be measured and that the 
sample area included no ecotones or other communities. Sites selected for this 
analysis did not show current evidence of disturbance, although evidence of 
past disturbance, primarily grazing, was apparent in some stands as revealed 
by examination of species composition. 

The classification was guided by program TWINSPAN (Hill et aI. 1979), 
which classifies stands and species according to affinities and produces an 
ordered two-way table that expresses species' synecological relationships. 
A Bray-Curtis ordination program (McCune and Mefford 1999) was 
used to identify relationships between individual species in the East Fork, 
where substrates were similar. McCune et aI. (2002) provide information 
suggesting this method is a robust means of assessing species relationships. 

All annual species were omitted in both the classification and ordination. We 
use the analyses along with information from other vegetation classification 
investigations of nearby regions, plus observations of stand conditions to 

interpret our information. Common and scientific names of plants appear 
in Table I. Nomenclature follows Hitchcock and Cronquist (i973) and the 
USDA Natural Resources Conservation Service National Plant Database 
(i 998 website: plants.usda.gov). 

Exclosure studies reported by Peek (2000) are expanded upon here 
because they illustrate changes in vegetation in the Middle Fork drainage. 
We randomly established a transect of twenty O.lm' plots on representative 
sites inside exclosures and on similar adjacent sites. Plots were 1 m apart. 
When more than one vegetative type or topographical situation was present 
in an exclosure, we established paired plots inside and outside for each type 
where possible. We examined vegetation to determine if the fences appeared 
to influence composition and avoided locations immediately adjacent to 



• • 8 Shrub-Sreppc' Vrgttacion of the East Fork and the Middle Fork of the Salmon RiVtt Drailugts • Tabl~ I a. Scie.ntific and common names of plan( species named in this srudy. • Woody Plan .. 
Pin", j/cd1U Limbupim • AmNnthi" IIll1ifDli4 S<Mcd>my Pi,,1IJ pof11imH4 Ponck-rosa pine • Au. """"'m Mountain maple l'Dtmti1i4 /nJtUtn4 Shrubby cinqudOil 

Antmisill triJlml4l4 ssp. Basin big sagebrush funllS llirtinwNI ChoWmy • ",iI/nlllltll 
PJnuiJJtnlt" mnlxUsi; DougWfi, • Arumisill rritknllltil Big s.gd>nuh 
Purshill tridmulla Amd~ binerbrush • Arumisilt triJmtlllll ssp. Mountain hig 
Ribaaurrum Golden currant 

"'"'1"'"' sagebrush 
RiM (trrUm Wucurrant • ArtmtiJia rritkntata ssp. Wyoming big 
RDIII spp. Ro", • wyomingt1Uis sagebrush 

Baldhip rose • Artmtuia tripArtilII Th=ip s.gd>nuh 
Rom tpnll(){llf'jUI 

Artnnisu, .rblOOlla Low s.gd>nuh 
Rubus Pilnliflorus Thimblobmy • S4mbllilU ttnlkll Bluobmy dd" ATtt'misili 1UWit Birl s.gd>nuh • Sti..,., """Iifolia Birchleaf spirea Atripla C'1Int:Kt7U Fourwing saltbush 

Nripla ,.nfmifolia SIudsaJ, ..Jtbwh 
S""plMritllrpo1 ,,/hIlS Common soowbmy • 

1Jn6m, ""'" Or~n grape' 
Symphoriurpos omphilllJ Mounwnsnowbcny • UIlMthllS IIlntuinnu Rtdsrem ccmOdlll$ • G""", 

UllnDthw wiMnnus Shinyk:af ccmomus • CnrocllrpW ktlifoliw CurUeaf mounain Arh .. ,hm.m """"""'" Indian rictgruS 

mahogany Athnlllhnu", krtmrwnii Letterman's • Chondril14 junull Skdclonweed "«<11'8"" • Achnathtrum thllrlmulnum Thurttr's n~egrass Chrysothamnus uisdtiiflorus Grttn r.l.bbitbrush 

En'cJlmui4 nilUJtolll Heath goldenrod 
Bromus t«forum Cheatgrus • EriOfOnum ca~pitoJum Mit buckwheat Calamllgrostis rubNms Pinegms • EriOfOnllm hrnzclroitkt Parsnip-flowered CataltJ"i Elk sodg< • bud<wh",., Wy«h Danlhonu $PP. Oatgru.s 

buckwheat Elymus rinnnu B.ui" wildry< • ~"lIm mimthtt'um Slenderbush NsIIICiI iIi4honuiJ Id.ho fescuo • bud.wh<a. mtwJl~fora Six·wttk,'s fescue • Eri4t;o"lIm MJIllifolium Ov.!-kakd bud.wh<a. Hl1pmntiJ'il COmiltil NmIk-",d-dueod 

Gw",i""". nmuinu< uni,u=bum KMlmacristatil Junegms • HolfHiislw tiiJrol4r O=n-.p"Y Mc/Uaspp. Oniongru.s • jllnipmu spp. Juniper Poa "",,",,, S",dh<'l! blu'll"" • LrptotiJutyl4n punlms Granite prickly phlox PrHz spp. Bl uegrasses • iAnima utJIhmsis Utth honqsuckle f'Jt'Ud4mgnui4 spiwa Bluebunch wheatgrus 

OpuntiA polyacantha Prickly pear Sitanion hystrix Botdebrush • PhiwMphUJ kwisii Syringa squirrtltail • PhI4x hoodii Hood's phlox Sporobolus rryptJIn4M4S S",d drop<ttd • PhysocJlrpus MVtUtuS Mallow ninebark 

• • • 
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• • Forbs or Herbs Himuiu", IIlbminu", Hawkwttd, Alben 

• khilkll milkfoli.mr Y"",w H,wkwttd 

Art4t1l ~bra &ndxny UwisiJI rtJivilltl Bil'tC'ITOOt • AdnrtKIIUU", bicolor Tr:li.I plant lithophratmA paTllifoml Woodland star 

• AfWris gl4ucil False dandelion Utholpmnum ruJnak Gromwdl 

• A,abiJ holbotllii Rockcress umalium fomicukunlm Harrysttd lonucium 

Armari4 contertll Ballhead sandwon umatium spp. Biscuitroots • Anunnarill dimorpha Pussy-toes LupinUJ 5pp. Lupines 

• Anrmnaria mimpbyli4 Roseate" pussy-toes Mtntulia ,,{hieau'" Whitestcm mcntzeiia 

• Ap«Jn.m Dogbane Mmnuiaspp. Bluebell 

• "ntlrollumifolium MontiAspp. Mincr's Icnuct 

Amk. corJifoli4 He:mlcaf arnica MJOlOtUspp. Forgn-me-nol 

• Arnie. IOrori4 Arnica Osmorhiu thilnuis Mountain .swect-cicdy 

• AsU'Tspp. As!en Pnutnnon spp. PerutmlOos 

• ;1;""14/" fib", Thrcadsalk milkvetch Pha«!iA IiMlLris Th=flaf plucdio 

AstntgallU spp. Locowmh PhtutlUJ spp. Phacdia • &/s4mDrhiu hooltri Hooker's ba.lsamroot Ph.., ~nt;ifoli4 Longlaf phl., 

• &/s4mDrhiu Illtitt4t4 Arrowleafbalsamroot Po/yfoflum tl4upwi Smmwttd 

• Uvti/kja jnvtTtll ~palelnw Pountil1A pm/is Cinquefoil 

• p4imbrwh ""'''' "","", Wintergreen 

Cmtilkja 5pp. Paintbrushes Sedum srtnoJNla/um Stonecrop 

• OntilUrtll spp. Knapweeds Stntcio inugtrrimUJ Groundsel 

• Cmutium IlrvtnH Chickweed Sik~ tUlluliJ Moss campion 

• ullinsill parujfora Blue-eyed Mary Sisymbrium Ill1wimum Tumblemuslard 

Cinium ulilhntu Urah thisde SmiLui"" IUlJllu Starry f.Ust Solomon's • Crrpis IImtbttrba H:awkslN=ard ...J 

• Epilobium tlnfllStifolium Fimvmi SoIiJJzt'J (IlnaJnuis Goldenrod 

• EpilobiuM minlltwm SnWI-Aow=d 7hIllkrrum O«it1mtllk Meadow~ 

willow-bub Trat'JfH'tOn JubiUJ Soisily 

• Eritmnspp. Fleab:ane Trifolium spp. 0.= 

• Frasm. aU,kllu/iJ F ... ", V-1D1.rt adllnca Hook violet 

• mgarilt lIt'Kll Woods srn.wberry 

Fragarill spp. Str.twberry Mosses and Ferns • Galium spp. Bedstraw StIPgintlllz Jmill USS(f clubmoss 

• Gtranium viJcosissimum Sticky ~ranium Woodsia ortganll Woods fern 

• Glum triforllm Prairie smoke 

HtlKhm rylh,ari(1l Aiumrool 

• • • • 



• • 10 Shrub-Sttppc: Vegm.tion of the East Fork and the Middlc Fork of the Salmon RiVC'r Dr2inaga • Table 1 b. Common and sciencific names of planr species named in [his study. • Woody Plants Redstem oeanornus CalWthl4 J4nt"iNJIJ • AmdOfX binmrusb PunhiA triJml4l1l Rnoa &.spp. • 8:t1dhip f'OK &.um-". Snviceberry Anuillllchi" Illnifoli4 • Suin big s.gdmuh Annnisilt mJn'llltll Shadsak s.hbush Ampkx ""fmifolia 

ssp. tridml4t1t Shinylcaf ttaIlothus UIl1Wthus vtlutiTrw • Big sagrbrush AnnniJiIt tridmtlltll Shrubby cinquefoil PotmtiJ/4. fruti(oJ4 • Birchleaf spirea Sp;rtua baulifolia Skdelonwtcd Chondri&. junet" • Black sagebrush AmmisiA MINI Slendcrbush buckwheat Eriogonum mierothtaim 

Bluebwyelder S4mburw uruka Syringa PhilAtklphUJ kwisii • Chok<ehe"Y Prunus virgini4n4 Thimblebcrry Rubus parviforus • Common snowberry Symphori€llrpo1lllhw Thrtttip sagebrush Artnnisilt tripartilil • Curlleaf mounwn Cn-"., Idifo6., Utah honqsuckle uni«r11 uuzhmJiJ • mahogany Wax CUtr.Ult Ribncnnlm 
Douglas fi, PYwJt,nullZ 11InIZkrii Wyeth buekwh"" Eriot,onllm hmKkoidn • Fourwing saltbush Ampfa Wf«ms Wyoming big sogcbnuh AnnniJitt triJmliltil • Goldrn currant RiMllllmtm ssp. wyomin:msis • G~nite priddy phlox lLpttN:Wryltm punlms 

Grten rabbitbnuh CbrystJth4mnus G ...... • WKiJiJl"" Basin wildryt EiymI4 rinmw • Ha.th goldenrod Erk4muUl 1IJ1umJSiJ Bluebunch whealgrass PsnIIJqrotf"nUJ Ipic4t.a • Hood's phlox Phlox hoodij Blucgrasses f'oJJ spp. 
Juniper JuniptTUS spp. Bottlebrush squirrcltail Silanion hy1l1ix • Limber pine Pinus jlcriliI Cheatgrass Bromus wCforum • lhde grccnbwh G~"P'"'''m~ Elk sedge Carrx ltym • Low sogcbnuh ATtnnw arbwaJa Idaho fescue mt'l«4 idJJhonuiI 
Mallow ninebuk Phys«4rpl4 nrA-hvunu J ndian ricegrus klma.J,m,m • Mat budcwhe:u EritJ:onllm CAnpitIJ!Um h]mmoiJa • Mounwn big s:agd>nuh Annnitia rriJm1414 Jon""" KMIni4 rristatlt • ssp. L'tlUJIl1f4 l.ettmnan's nctdlc:gr2SS ~mlmnmanii 

Mountain nupk A="wbn.m NcedJe-and-thrC2d Hapmmipa ctlmatlt • Mounwn snowbcrry S,..ph.rit."., Oa'gnss DanmoniJJ spp. • QrttJphilw 
Oniongrass Mr/kllspp. • Ocean-spray Ho/mJiKus thscolor Pincgrus Caumagrostis ru/menu 

Oregon gnpe 
IJnbm, ""'" Sand dropsetd Sporoholw cryp14ndrw • Oval-leafed buckwhe.:u Eriogonum Clvalifolium 

Sandberg blucgrus POaJtCUnM • Parsnip-Rowered buckwheat Eriogonllm hmukoilks Six-week's fescue Mtufa DCtoftor4 • Ponderosa pine Pinw pondrroSlZ Thurber's necdlegrus Ach1lJ1tixrum • Priddy P'" Opllntia pof]aaznma thurbrriJJnllm 
Prickly phlox IJptodiJaylon pllngnu • • • 
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• • Forbs or Herbs Longleaf phlox ph/qx I .. g;folw 

• Alber! hawkweed Hirrocium I1Jhrrrinum Lupines Lupinus spp. 

Alumrocli Hn«h cylim:lricil Meadow rue 7h11/inrum MitUnlllk • Arnica Arnicil1l1rorill Miner's Icrtuct: Monrin spp. 

• Arrowlwbalsamrool Balutmorhita lIIgiltiZtII Moss campion Sjkn~ Mau/is 

• Asters As,rrspp. Mounlll.in swel!r-cicdy QrmorhiZJl chiknsis 

• BallhC1d sandwon Amutm mngtIfil Paimbrushes Cmti/kj11 spp. 

Baneberry A(Uull rubra Pcnsu:mons Ptnltnnon spp. 

• Bedstraw Galjumspp. Phacdia Phaulillspp. 

• Biscuitroots Lomlltium spp. Prairie smoke &um trif/bntm 

• Bitterroot LtwiJiIl miiviva Pussy-toes Antmnari4 dimorpha 

Bluebdl Mm~nJia spp. Rockcress A,abis holbotllii • Blu<-<y<d M"1' u,Uinsia parviflora Roseate pussy-toes Antm1Jl1rUz mimJphyJIA 

• Chickwmt Cnastium IIrvtmt S~'ify TragoptJgOn JubiUJ 

• Cinquefoil Potmti/fA gracilis Small-Rowered willow- Epilobium minutum 

Clovm Trifolium spp. h,", 

• Dogbane AJNK7"um Smmw«<i Polygonum tkuglasii 

• androuumi[olium Starry fa~ Solomon's seal Smikuina ltlllAJa 

• Dwarf pal~ Indian Gutilkja inwrt4 Sticky g~ranium Gmmium 

paimbrush viKoriJIimum 

• FaiK dandelion AgoJ«is glaura Sionecrop Stdum ltl7loptJalum 

• Fireweed Epiwbium Strawberry Fragarill spp. 

• angusnfolium Threadleaf phacdia Pha«lia /inlllrU 

Fleabane Erigmln spp. Threadsralk milkvetch Am-agal .. filipn • Forg~(·me.nOl M]OJOtiJ spp. Trail plam A4mIKaulcn bicoUJr 

• F""" Fra.ura aibiclluliJ Tumblemustard Sisymbrium altissimum 

• Goldenrod So/iJgg, call4linuiJ Utah Ihisde Onium utahnue 

Gromwell u,htnpnmum ru4trak Whilestem memzelia MrntzLlia aihicaum • Groundsel Stnlrio inttgrmmus Wimergreen Pyrola smmaa 

• Harrysecd lomatium um.tlnum Woodland star Lithophragnut 

• /omiculauum parvifiorll 

Hawksbeard Crrpil atrabarba Woods strawhl=rry Fragaria vala • Hawkweed Himzdum albminum Yarrow Achilllll milJrfolium 

• Heanleaf amica Amira cortii/o/ia 

• Hook violet V"la tuiunca Mosses and Ferns 
Hooker's balsanuoo[ Bahamorhir.Jz hookm Lesser dubmoss StlaginlllA tk1U4 • Kn,pwttd. Cmtaurra spp. Woods fern Wood'sia 0«tana 

• Locoweeds ktragalus spp. 

• • • 
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fences. 
Woody plant density in and adjacent to exclosures was measured in twenty 

4m2 circular plots (1.13 m radius) adjacent to the herbaceous transects. 
Counts of stems were made at ground level inside plots. Where individual 

plants had crowns with stems rising just below or at ground level and were 
obviously one plant, one plant was recorded. This occurred with antelope 
bitterbrush, curlleaf mountain mahogany, big sagebrush, currants (Ribtsspp.) , 
heath goldenrod (Ericameria naustosa) , green rabbitbrush (Chrysothamnus 
viscidiflorus) , and mallow ninebark (Physocarpus ma/vaceus) in this area. 

Height of a representative plant of each species in the plot was recorded. 
Dead plants were recorded when present, and percentage of decadent growth 

on each shrub was estimated. 
Twigs, representing current annual growth (CAG) over 1 cm long, were 

counted for each species inside each plot. The plot was envisioned as a cylinder; 
twigs within the cylinder were counted whether originating from stems that 
occusred inside or not. A twig density was calculated to serve as a parcial measuse 

of productivity. Lengrhs of 50 or more randomly selected twigs were measused, 
air-dried, and individually weighed. The entise collection was then weighed 
and oven-dried at 700 C for 24 houss and reweighed. The ratio of oven-dried 

weight to ais-dried weight was multiplied for each twig weight to convett to 

the oven dried weight for each individual twig. Photographs were caken of all 
stands, and a description of the location of each transect was recorded. 

Comparisons of exclosures and adjacent unprotected sites were made using 
midpoints of the coverage estimation classes, and standard descriptive statistics 
for each species on the site were obtained using SAS-PC or ST A TISTIX. 
Paired T-tests were used to determine significant differences (P=0.05) for 
selected vegetative parameters inside and outside of the exclosures. Coverage 
and density data were transformed using log (number+ 1) to account for 

non normal distributions. A Wtlcoxon test also was used to compare with the 

t-tests, but no changes in conclusions resulted from the t-test comparisons. 

Results 

Species Relationships 
A tOtal of35 perennial species in 63 stands in the East Fork were included 

in the Bray-Curtis ordination. Moisture and temperature gradients explained 

81% of the variance in the analysis, with moisture explaining 61 % of the 

variance and the temperature explaining approximately 20%. The moistuse 
gradient is more extended than the temperature gradient, reRecting the typical 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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extremes for both 3rrribures that occur on these steppe communities. 
Eight grasses and sedges are positioned along the two gradients (Figure 2). 

As would be expected from its broad distribution in the intermountain west, 
bluebunch wheatgrass occupies the middle portions of both moisture and 
temperature gradients. This species is a major climax dominant as well as a 

major component of many sites where it is nOt the most dominant plant. 
Idaho fescue, the other major climax dominant grass in this region, 

occupies cooler and moister habitats than bluebunch wheatgrass. Both 

species have a broad ecological amplitude, since they may occur as dominant 
understory plants in Douglas fir (Pseudotsuga menziesi,) and ponderosa pine 
(Pinus ponderosa) forests in this region (Steele et aI. 1981). 

Indian ricegrass (Achnatherum hymenoides) occupies the hot, dry ends of 
the gradients. It appears to have a fairly narrowly defined habitat requirement 
in this region, and most commonly occurs in the East Fork. 

Needle-and-thread occupies drier portions of the moisture gradient, and 
is common at low elevations in the bigger valley portions of the Middle Fork, 

for instance around Brush Creek and Warm Springs Creek. 
J unegrass (Koekria emeata) occupies a moister portion on the gradient 

MEAL~RHO 
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Figur~ 2. Ordination of principal grasses, shrubs and Forbs found in stands examined 

CAREX 

in the East Fork drainage along moisture and temperature axes. ACHY", Aclmathuum 
hymnloitits, AGGl...:: Agostris glauca, ANTEN", Antmnaria spp .• ARCO", Armaria congata, 
ARHO", Arabis holhoe/li. ARTY;; Arumisia tritkntata vaseyana. AR1W", Artemisia 
mimtata wyomingm,is. ASTRAG. Aslmgal", 'pp., ATCO. Amp"" canfntifolia, CAR£)( 

• earn< 'pp., CAST!. Castilkja 'pp .• CREPI. Crtpis 'p., ERiGE. Erigmm 'pp., ERiOG. 
Eriogonum spp., ERNA= Ericameria nauS(osn, FEID", Festuca idahomsis, GETR= Galium 
triflorom, HECO= Hesprrostipa comata, HECY", Heuchua cylindrica, KOCR", Kotkria 
cristata. LEPU", Ltptodactylon pUllgens, LOMAT = Lomatium spp., LUPIN: LupillUJ spp., 
MEAL. Mtntulia albicaulis, PENST. P"""man ' pp .• PHACEl.: Phactlia 'pp., PHLO. 
PhJgx Jgngifolia, PHLOX. PhJgx 'pp., POSE: Paa "ronda. POGR. Patmtilla gracilis. PSSP. 
PseuJoroegntria spirllta, SEST = Sedum stmopelt1lum, TRDU= Tragopogon duhiUJ. 
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than Idaho fescue. Sandberg bluegrass (Poa secunda) is more closely associated 
with the drier s.ide of the moisture gradient when using cover data ramer than 

presence-absence data. These twO species are the most common short grasses 
which occur as secondary plants beneath the more dominant, taller grasses in 
this region . Junegrass is more common at higher elevations and on the more 

mesic sites, while Sandberg bluegrass is more frequent at lower elevations and 
more xeric sites. Both species dry to a gray litter by mid- to late summer, but 
green gtowth Starts in fall with the initial rains. 

Cheatgrass is a ubiquitous annual most common on the drier sites. We 

chose not to consider it in the classification because of its exotic status, but 
it must be considered a permanent occupant of many plant communities 
in the region. Cheatgrass closely approximates the water requirements of 
bluebunch wheatgrass (Harris 1%7), and coexists with the native species on 
many sites. In extreme cases of disturbance, caused by fire in some habitats, 
grazing in others, and extended camping and associated human use in still 
others, cheatgrass may dominate and replace the native species. Cheatgrass 
has become the dominant grass on many sites in the Midtlle Fork where the 

fires of 2000 occurred, but our photographs of the plant communities were 
taken before these fires and illustrate the appearance of the vegetation prior 
to this dominance. 

The sagebrushes illustrate unique and ramer subtle adaptations to 
different habitats in this region. The sagebrushes consist of three species, low 
sagebrush (Artemisia arbtlscula), threetip sagebrush, and big sagebrush, with 
big sagebrush further separated into three subspecies: basin big sagebrush 
(A. tridentata ssp. tridentata), Wyoming big sagebrush (A. tridentata ssp. 
wyomingensis), and mountain big sagebrush (A. tridentata ssp. vastyana) , that 
occupy different habitats and are morphologically distinguishable by their 
leaves (Hironaka et al. 1983). Mountain big sagebrush occupies the higher 

elevation cold dry sites, while Wyoming big sagebrush occupies the driest 

and warmest sites. Basin big sagebrush occurs along streams and valleys, 

especially in the eastern portions of the region. Threetip sagebrush occupies 

a slightly moister and warmer habitat than does mountain big sagebrush. 
Low sagebrush occupies a specific habitat of poorly drained soils underlain 

by a clay pan and may be supersaturated into early summer (Hironaka et al. 
1983) . We found it in the East Fork on rocky benches at mid-elevations and 

ridgetops that exhibited these soil characteristics. Schultz (1986) classified the 

habitats occupied by the sagebrushes according to a moisture gradient, with 
basin big sagebrush occupying the most mesic sites, followed by mountain big 

sagebrush, threetip sagebrush, and low sagebrush. Wyoming big sagebrush 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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occupied the most xeric sites. 

Anrelope birrerbrush was not included in the ordination because it was 
scarce or absent in most of the areas examined in the East Fork drainage. It 
commonly occurs with mountain big sagebrush as a dominant, as a major 

understory species under ponderosa pine, and as a sera! species in Douglas 

fir-common snowberry stands on the South Fork and the Middle Fork (Sreele 
er al. 1981 , Peek et al. 1978). 

Curlleaf mountain mahogany and little greenbush (Glossopetalon 
nevademe) are Great Basin species that persist on the northern edges of their 
ranges in these canyon rangelands. They occupy unique habitat on cliffs along 
the river systems and the drier portions of the moisture gradient. Curlleaf 
mountain mahogany, the species with the broadest ecological amplitude of 
the two, occurs on slopes with Idaho fescue and anrelope birrerbrush as well 
as on rocky river bars. Lirtle greenbush is primarily confined to cliffs in this 
region. 

Chokecherry (Prunus virginiana) rends to occupy warmer habitats than 
serviceberry (Amelm"hi" alnifolia). Common snowberry occurs on warmer 
habitats than does mountain snowberry (Symphoricarpos oreophillls). 

Forbs generally are more abundant on the more mesic, cooler habitats 
(Figure 2). The more succulent forbs, such as the cinquefoils (Potentilla 
gradlis), fleabanes (Erigeron spp.), locoweeds (Astragalus spp.), hawkweeds 
(Hieracium albertinum) and balsam roots (Balsamorhiza spp.), tend to occupy 
the werrer portions of the moisture gradients. Bitterroot (Lewisia rediviva), 
phacelia (PhaceLia spp.), pussy-toes (Antennaria dimorpha), and sandwortS 
(Armaria spp.) occupy more xeric portions of the moisture gradient. 
Whitestem mentzelia (Mentzelia albicaulis) and rockcress (Arabis holboelli,) 
are present on the drier ends of the moisture gradient in the ordination. 

The forb complex best expresses itself on the northern and western 
portions of the study area, where the climate is more moist and warm. The 

drier sites along the East Fork suppOrt fewer species, bur even here, sites ar 
higher elevations where more moisture falls appear to have as many species 
as do comparable sires farther north and wesr. This shrub steppe produces a 
relarively high number of annual forbs, which grow and flower in spring and 
early summer. 

Plant Communities 
Three attributes of the vegetation pattern stand our for the region, 

coinciding with the moisture gradient. First, sagebrush communities are 
common and well developed on the southern portions of the area, and 
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become scarce and less weU developed along the main Salmon River and 
in the South Fork. Second, the more mesic shrub-steppe communities tend 
to occur as u_nderstories in Douglas fir or ponderosa pine communities. 
Thus, an Idaho fescue/Bluebunch wheatgrass community may be positioned 
next to a Douglas fir stand, where the herbaceous union appears much the 

same as it would without the conifer component. Third, an increasingly 
larger component of forbs occurs in the communities along the southeast 
to northwest gradient. Table 2 ljsts constancy and frequency of species in 
the foUowing shrub-steppe communities. Table 3 provides a key to the 
nonforested shrub-steppe communities. 

Bluebunch wheatgrass/Sandberg bluegrass Community 
On dry sites, a community dominated by bluebunch wheatgrass occurs 

without the presence of a large, dominant forb (Figure 3). Sandberg bluegrass 
typically is present but may be absent on the mOSt xeric sites. We examined five 
stands, inducUng two in the Middle Fork and three in Big Creek. Cheatgrass 
invades all the stands, which also are susceptible to invasion by nmcious weeds 

such as knapweed and skeletonweed (Chondri'/ajuncta). 
Tisdale (1986) classified these communities as being in the Bluebunch 

wheatgrassl Arrowleaf balsamrootlSandberg bluegrass community in spite of 
the absence of arrowleaf balsamroo[ (Balsamorhiza sagittata). However, he 

Figure 3. A Bluebunch wheatgrasslSandberg bluegrass community in the Pole Creek area, 
Middle Fork Salmon River, June 1973. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Table 2. Constancy and frequency of plant species found in shrub-steppe communities in the East Fork and Middle Fork of me SaJmon River. Idaho. ~ 
Constancy is me percentage of stands in which (he species occurred. Frequency is me percentage of plots in each stand in which [he species occurred, ! 
averaged over all stands for the communiry. ~ 

SPECIES "" "" "" FUD ARnT AJrnlW ""''' ARTRV ARTRV AR'" ARn' """ """ ,TO) -TO) PIITR PIITR GLNE CEl.f 

POSE POSE POSE "" "" "" "" "" FUD "" fEID "" '"0 'PCR ACHY mo "" 
HECO "" POSE 

Amtlllnchin- alnifolill 1711. 

ATttmiJia arbuuul4 .,., .,., 
ArrmriJia nova lOll 

ArtnniJia spinnum 100/1 67/8 

ArumiJia tritUntattz t. 10li4~ 

AnnniJitI t. vaJtyll1lll I- lOOJS) .,., lIIIl '.1 17". 

ArttmisUt t. IODIH 1001" 611, 

UI]Omingrnsis 

ATttmiIiA tripartitll lOOm 100167 ." 
Arripkx (IlnnmlS WI 

Amp"" amfmifo'"' 10011 1000lO 

CnaKarpw kJifoliw 100IlJI 

ChrystJlhamnw "1 lOl l. WI. vn "'. ." 
vUdJfIo"" 

EricamtrUt mtUHOSIl "I lOll. '"' 10011 WI "'I ,,11 III. 

Eriogonum canpitoJum 100110 II/I. 1.1 ,." 

£ hmtckoitin 25110 WI 1014. • 165 W • 

E. microth«um 11/2. 2S1 !. 55/1. 1412 29/1 



Table 2 (continued), Constancy and frequency of plane species found in shrub-steppe 
communities, East Fork and Middle Fork of the Salmon River. Idaho. 

SPECIES "SP "SP "" FElD AmT Am" """" ARTJV AmV ARl'" 

POSE POSE POSE "SP "SP "SP "SP "" FElD "" 
HfCO RASA POSE 

E. olNllifolium , .. .,. 671S UII. 18/1. '." 
E. umbtluuum .. , 
G/QSS()prllllon nnJatinut 9/1. 

lqJtodactylon pungnu • 1. 711. 2711 • 1M ,." 
Prnstnnon fkustus "" 2.' 17/1. ,.2 
PhiUuklphw kwisii 

Phlox hrndmonii ,., 
Ph"" hoodii , ... 6411. no 1011 . JIll 

Ph"" ",.tifo" lYl lJj, 
"'" '3'" 2M ,., 

Prunw virginill1lll WI 

Purshu tritimllllll J61' 

Ribrs cnrum 2>' ,." 1711. 

Ribrs vtlutinum ,., 
SamblKUS crrukll 

Symphoricarpo! a/bw lYl 

SymphoriCllrpOJ 30/'. 
oftophi!w 

Achnatlwum 
hymmoitk! 

Almt' AlWt AlWt ATOO ATOO P\I11l P\I11l GU<E CEll 

FElD PSSP FElD "'" AO<Y FElD PSSP 

W IG '00/, 30' ,., 

,., '0012' 
1117. 

1111. 14J\. 

lOll. 6711. 

lJj, 
44117 "'" ." 
Illl. !.lI1l 

14" 

100i12 lOOi12 lOll. I7Il. 

w, 
,., lOll. "" 

1011 . 

,00/23 100137 

•••••••••••••••••••••••••••••••••••• 
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SPECIES PSS' PSS' PSS' "'0 "'TlT Al<fRW Al<fRW ",",v ",",v "'YR, "'YR, """ """ ,reo ,reo PIITR PIITR GLNE CElE 

POSE POSE POSE PSS' PSS' PSS' PSSP PSSP "'0 PSSP "'0 PSS' "'0 SPCR ACHY FBO PSS' 

"ECO "" POSE 

Achnnlhn-um w> 
thurbrri4num 

Bromus I«tOrum 1001)0 ,GIl, '"'' 131' SOl" "127 ""'" 141IJ. ]I/~. l00i52 LOOm 1000W 1001" 

Gtlamagrouu 0> 
rubacnls+A85 

Cmx prtas4ta on. 812. 601" 1111. " 
ElJmUJtin~ SOl" 

FtstuclZ idnhocuis loom 1001" 100/" '10 \00124 W1 ",,. 
mtucQ l)CIoflora ]1/1. IJI9. 27/4. 

Hespm»tipa C01nilUl loom .1. SOl" '" 100111 "" 100- J/)/' 

Poll nnNlllmsiJ "'" 
i'oa""",,J,, 66/" 

Psnulor0tgnni4 spiclZt/Z 10014 . 1001., 100162 100/72 100I~ """ "'''' 100/72 10116 100II' 1000W /I, '" 66/)0 100164 10014) 1001" I_ 

Sil4nion hptrix "'" 914. '" 100i32 "" 
Sporobobu cryplllndnu 100171 

AchillLa milkfolium "''' "/1 nn .• " 2711. "", . Itt4. 1111. "''' ,m "'" )0, 

AgowiJ gl4llC4 'l/2 1i11. ". 27/1 2fII7 10111. 1011. 17/11 

Allium spp. 1711. WI. SOl' 

Amsind·ja Iycopsoitks "" .1. , 1. .,/) 
Anaphalus margaritlUrQ 1018. 

Ammnaria dimorpha "0 "" ,/I 



Table 2 (continued). Constancy and frequency of plant species found in shrub-steppe 
communities, East Fork and Middle Fork of me SaJmon River, Idaho. 

SPECIES pssp pssp pssp FEIO ARm Alm(W Alm(W ""'v ARm ARTIl. 

POSE POSE POSE PSSP PSSP pssp PSSP pssp FElD pssp 

HECO IIASA POSE 

Antmnaria microphyll4 17/1 1.1 1.1 711142 161" 
Aporynum , •. "" 1111. .,. 
androlllnnifolium 

A1'tlbis holbMUii 40/1 • 1. ,." '0" 1.1 W • )012 

Arabi! californica .1. 17/1. 

Aralia californica • 1. 1011 . 1~/l 

Aralia nuaicauliJ ,.. 
Armaria congma 0'. "I. )011' "'1' 

Arnica corriifolia .1. 

Arnica IOroria 13lJ. 

.A.rUTSpp . 40/1 • 1 .1. I(tli . 

.Ann KOpUu,rum rm 

Asttr punhii "'1 

AstntgalU! filipts "" 60/'1 "'. 
AnragalU! punhii JJI2 "'1 • 1. .1 . "'1 ICtJI . 

AstntgalU! JUnophyllus "'1 W, 33/12 ICtJI. 

&lsamorhiza hookm 1716 

&lsamorhiUl in(ana 13/1. 

Am. ARAA ARAA ATOO ATOO P\ITll P\ITll eLNE CElE 

FElD PSSP FElD SPCR ACHY mD pssp 

.... '" " 
1" 

2.1 lW' 

20" lIl2 

II/ I. 

1111 II1l ", 

"'1 

.,., ,/UJ 

""' 
,., 17. 

7III2 

W. 

17/1 

•••••••••••••••••••••••••••••••••••• 
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& lsamo,hiw Jagittata 61111 63119 '612 2011. WI 571\ 1011. .. , 
SPECIES PSSP PSSP PSSP mo ARTRY AR"W AR"W ARm ARm AR'" AR'" ARAR ill. ATCO ATCO PlITR PlITR G!NE CE1£ 

POSE PO" PO" PSSP PSSP PSSP PSSP PSSP FElO PSSP FElO PSSP mo SPC' ACHY FElO PSS' 

HECO BASA PO" 

Ctstilkjl7 imltTtd W. 2915. '.2 7017 W7 17/2 

Curilkja ' pp. ., 
"" 2711 10/·4- .no 

Chan/aeNs Mugfnsjj "" 17/2 ., W, 2llI' 

Chmopodium album ., 
Cinium utahmu I.' Wl ., II I. 2711 401' 57/1 

Clarkia pukht/Ja 14111 ,Oil. 

CoUimM parvifWra 25/12 ,., l8I7 "''' 
,., "" ,., JOlla 1711. 

Collomia lintarn ,., 29110 WI. 

Coryphantha vivipara ,., 
CrrpiJ lUllminata "" 10' 10' lOll. ./10 .'60 
CIT pis atrabarba 25112 lY' 'I I. "" W, 

Crypumtha pukhtila ., 
Cryplantha scoparia 10/\. 

Cryplantha watsoni; ~II. 

Cymoprerus bipinnatus .no 

Dtlphinium bilowr ., 
Dmu,ainia pinnnta 33111 100110 ,., 

~/6 '001' "" 1011. ,OOIlO ,., "12 70112 

Dotkcothton conj ugml .,. 
Epilobium panieu/l1rum "" SOl' U/L. 'Ill J<Y' 



Table 2 {continued}. Constancy and frequency of plant species found in shrub-steppe 
communi ties, East Fork and Middle Fork of me Salmon River, Idaho. 

Erigmln eompoJitus WI ,., 
SPECIES PSI' PSI, PSI, FEID ARm ARlllW ARTRW ARlllV ARTRV ARTR' 

POSE POSE POSE PSI' PSI' PSI, PSI, PSSP FElO PSI, 

HEro "" I'OSE 

Erigmln pumilus "" 11lL. lin W). "". 1OI2. 

Erysimum aspmlm "I. 
Frasu(I albieauliJ 0 1. "I. 
Fram'a atropurpurta 01. 

Frasmz fpmosa 1011. 

FririllAria pwiica lSl l ""- ,., 
Galium triftorum 2'" 101 

G~m triftorum 2SIL '", 'I!f7 

Gilia aKl"lllta ,., LOlL 

GiliA murrima 1112. "I. .,. 
HacluliA rinma 201L. l8Il LilIL 

HapMpappus aeau/iJ I.' 

HtuChua cylindrica 8110. "'" 2.' 
Hiuacium albtrtinum WL. 

Hymrnopappw fi'ifo1iw 

Hypmcum ptrforatum ,., 
lAppuUz rtdoW1/tji LOOJI3 

L1Il. LOlL. 

ARTR' ARM ARM ,rco ArCO 'lITR PlITR GLNE CEll 

FBO PSI, FElO SPCR ,Q{Y FBO PSI, 

17/1 

102. 170 

1111. 

WL "" 
LOll. 

,., 

1lI" 

LOlL . WI 

.11 

•••••••••••••••••••••••••••••••••••• 
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lLpidium spp. ,oil 

SPECIES PSSP PSS' PSS' roo "'TRT AlmW AlmW "'TRY "'TRY "',.,. "'TR' """ """ ATOO ATOO PUTR PVTR GLNE CELf 

POSE POSE POSE PSS' PSSP PSSP PSS' PSS' roo PSS' roo PSS' roo 'PCR ACHY roo PSSP 

HEro 8ASA POSE 

lnuisiIJ "iiI/iva 1111. ., l7n .IS '0' 
Lithophrilgma 
parviflora 

.,. ll/II 1011 . 17/1 

Litbolpmnum rudnak "" W, "12 20/, "'" ,., ,." )61' 

Lomatium spp. "''' 13!4. "I. 1711 

umuu;um ,., "'I. . 1. 91l. 1011 . ~/l~ ,., 
fomicut.ueum 

Lomtltium trilmUltum .. " 9/1 . 

Lupinus tnUtrIJ '"' 2011. "" "" W, "" >I, 10m ,., &7121 201' ,., 17/1 

MachlJffllnthcrll "', ,., 
CllnD«nJ 

Mmtulill albialulis ,00/, "" 812. "''' l7n j7n "" 
Mmruli4latvictlu/iJ .,. 
MtnnlIUI umgiforll .,. 
MmmrM viridis "" W, 

Mimu/w1ll1nw "', ." ,., "" 
Monri4 sibtri<1l W, .1. 

Myowlu spp. .1. 

Opuntia polyacantha "" 66/, 

PtdicuJariJ contorta 16n 



Table 2 (cominued). Constancy and frequency of plane species found in shrub·steppe 
communities, Easr Fork and Middle Fork of the Salmon River, Idaho. 

Pnutnnon :bmdulolus .,. 
SPECIES pssp pssp pssp FaD AATRT AmW Am'" AmY ARTRY ARm 

POSE POSE POSE pssp PSSP PSSP PSSP PSSI' fElO PSSI' 

H£CO "" POSE 

PtnJttmon spp. ""- "il "" 
Pnutmfon procnw 9Il. "" W" 

Phacelin hasta/a 'Oil 

PhauiUz /in~aris "" '." 7ll1l ,V, ,., 10/1. 

Physaria gtpi lJ/7 4/1. ,., 
Polygonum douglasii 66/" j!Hl~ "'" ,., 
Potmti//a gracilis 2111. 

R4nunrulus gUtimrimus .,. 
Soxifraga ' pp. 

,., lSIS. 102 

Scuu//ariA lin. ,., 
antim,inoidn 

StJum IAnuol4tum 21118 W1 

StJum Junopa.z/um IJ/t 

Stnrrio inugnrimus <01' 

Si/m~ aeau/il ., 102 

Siknr orrgana "" lOll &1. "I. 

Sisymbrium altiJsimum &1. 

St~phanomnia txigtul 
., 

Am, ARAR ARAR ,rco ,reo PI1T1I PI1T1I ""'E au 

fElO PSSP faD SI'CR ACHY fElO PSSP 

100il ,." "" ,./1 11/1 

"" ./~' 

W I lOll. 1711 

S7/5 "/1, 1112 

"" 
<OIl ,., lOll. 1112 

"" 

Wl '" ./4S 

II/l "' 11)'1 . 

lOll. 

lJ)/l 

•••••••••••••••••••••••••••••••••••• 
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7iz1'l1XlUUm offidntIk 1712. I"" ." 
SPECIES PSS' PSS' PSS' FOO ARm AItIllW AItIllW AR"V ARIRV ARTR' AR". ARAR ARAR AlID ATCO P\IllI '1ITlI GLNE CELl: 

POSE POSE POSE 'SSP P5SP PSS' PSSI' PSS' FEl0 PSS' FOO PSSI' FElO SPClJ Aorr FEl0 PSS' 

H&Xl BASA POSE 

Tnzgopogon dubjUJ OiIl "'I. . ., 'Oil 17n 1011 . 100110 lOll .VI 1011. 

Trifolium spp. 1IlI1 01. .1. 1011. 

Vakrill1tll acutiloba 1014. 

Viola nuttaUii II/I. 

Woodfia 0regana 11/1. "" WI 10i1. 17/\ 

ZygaiUnus vnlfflOSUJ 2011 

';)P«Ie5 coaes: J\\""M I '" ICfJ1I411Jrrum I1Jmmollus; .1<. I K I .. rttmUIIl natntpUl rnamtata; JUl.I K V _lIntmlJlll t. 1ltUtJ4M, M I K _ lInmuSIilI. wyommtrnsu; M\ K'I'" rttmUIIl mpllmlil', /\/'V\K" rumma 
arhuscu/a; ATeO", Arrip/rx confmifolia; BASA .. &Ls4morhiu JIlgiruu,z; CEll", CnrocarpUJ kdifolius; FEID ", hstucll itUlhornsu; GLNE", GIoJSo~ralon nmuinut'; H ECO .. Htfpaosripa (ornata; 
POSE", POll ~r:unJa; PSSP= Psnu/Qroq;nuiP spkara; PUTR" Purshill tridmtlltll; $PCR= Sporobo/us crypumdrus. 
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Table 3. Key to nonforested shrub-steppe communities. Salmon River Mountains, including 
me East Fork of me Salmon River. the: Middle Fork of the Salmon. Big Creek (a uibutary 
of the: Middle Fork), and me: main Salmon River from the: Shepp Ranch to the Camp~U's 
Ferry area. 

la. Douglas fir, Ponderosa pine, or omC'r conifer sp«ies pr~m ....................................................... .... 2 
.lb. Conifers not present ............................... ....... ..... ................... .................................................... ..... 3a.. 

Z. Not shrub steppe; refer to S[~le C'[ aI. (1981 ) for identification of forested communities. 
Stt discussion on page 45. 

n. Little: greenbush present as more: than occasional componenl ; clifT sitt'S. Curllcaf mountain 
mahogmy/ little greenbushlBluebunch whcatgrass community, page 4 J. 

lb. litde greenbush absent or scarce; cliffs or other sitt'S .. ...... .... .. .... .......................... .. .... ................... 402 
.4.a. Curlleaf mountain mahogany present as more than occasional component ................... Sa 
.4.b.. Curlleaf mountain mahogany absent or scarce .............. .. ........ .. ...... .. .... ........................ 602 

ia. Idaho fescue prcscnl-Curlleaf mountain mahoganyfldaho fescue community, page 43. 
lb. Idaho fescue abscnt-Curllcaf mOUniain mahogany/Bluebunch whcalgrass community, page 44. 

61. Antelope binerbrush prescnt more than occasional component .... ...................... . 7a 
Jib. Antelope binerbrush absent or scarce .. .. ............................................ .......................... Ba 

Za. Idaho fescue prescnt: Antelope bittc.rhrushlIdaho fescue community, page 40. 
lb. Idaho fescue absent: Antelope binerbrushlBluebunch wheatgrass community, page 3B. 

h . Mountain big sagebrush prescnt as more man occasional component ......... ... ..... ..... .... 9a 
ab. Mountain Big sagebrush absent or scarce ........................ .......................................... lOa 

21. Idaho fescue prescnt: Mountain big sagd>rushlldaho fescue community, p. 35 . 
.2b. Idaho fescue absent: Mountain big sagdlrushlBluebunch whcatgrass community, pagt: 34. 

.lila. Threctip s:agcbrush prescnt, more than occasional component .... ..................... Iia 
l!lb.. Threetip s:agebrush absent or scarce...... .................................... ....... .................. 112 

lla. Idaho fescue prescnl: Thrcctip sagebrushlldaho fescue community, page 36. 
lib. Idaho fescue absent: Threetip sagebrushlBluebunch whcatgrass community, page 35. 

lla. Low sagebrush prescnt as more than occasional component ..................................... 13a 
ill. Low sage:brush lilbsent or scatct: ... ... ... ..... ....... ............. . ... .. ....................... .. ... . .. .......... 1402 

lli. Idaho fescue: prCSCnl: Low sagebrush/Idaho fescue: community, pagc 37. 
ill. Idaho fescue: absent: Low sagcbrush/Bluebunch wheargrass community, page 37. 

ili. Basin big sage:brush present as more than occasional: Basin big sage:brush/Bluebunch 
whe:atgrass community, page: 31. 
~. Basin big s:agebrush absent or scatct: .......... ..................................................... .... ...... 15a 

.lla. Wyoming big sagcbrush present as more: man occasional compone:nI...................... . .... 16a 
ill. Wyoming big sagebrush absent or sca.rcc .............. ................................................. .. .................. 1702 

l6i.Wyoming big sage:brushlBluebunch whcatgrass community, page 33. 
.Jla. Shadsca1e saltbush prescnt as more dun occasional component. ............................................... 1802 

l.8i. Sand dropsttd abundant: Shlildscale saJtbush/Sand dropsttd community, PlilSC 30. 
ill. Sand dropsecd absent: Indian riccgrass lilbundant. page: 30. 

m. Shadsca1e saJtbush occasionally prcst:nI but not abundant ..................................................... ..... 19a 

.l.2i, Idaho fescuc prescnl as more than occasional: Idaho fescuclBluebunch whcatgrass community. page 
30. 

12b. Idaho fescue: abscnl, Blue:bunch whc:ugrass common .............. ......................................... .......... 2002 
2Oa. Necdle.and.thrcadgrass present. abundant. Bluebunch whcatgrasslSandbcrg bluegrass! 
Necdle·and·thrcad community. page 27. 
2Qb. Needle.and-th rClildgrass absent or scarce: . ... ............... ....... ..... ...... ........ .. .. ... .............. 21a 

2l.a. Arrowleafbalsamroot present as more: [han occasional component: Blue:bunch wheatgrass/Arrowlcaf 
balsamrom/Sandbcrg bluegrass community. page: 2B. 

lli. Arrowle:afbalsamroot not prescnt. Blue:buncb whealgrass dominant: Bluebunch whcatgrassl 
Sandberg bluegrass community, page: 16. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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recognized me community existed. identified by the absence of conspicuous 
perennial forbs. This community is present in western Montana (Mueggler 
and Stewart 1980). Higher frequencies of Sandberg bluegrass. junegrass. 
and lupines (Lupinus spp.) occur in me Montana stands man in mose we 
examined. Daubenmire (I970) considered these communities a Bluebunch 
wheatgrasslSandberg bluegrass community. Again. arrowleafbalsamroot had 
relatively low frequency and cover. The Washington-normern Idaho stands 
all contain cheatgrass. similar to our stands. 

We consider five stands in me Middle Fork a needle-and-thread phase 

of me Bluebunch wheatgrass/Sandberg bluegrass community. These 
communities contain equivalent frequencies of needle-and-thread and 
bluebunch wheatgrass. They occur on southerly exposed. lower slopes. 
and do not appear to have been subject to recent disturbance. based on me 
absence of cheatgrass in four of me five stands when we examined mem. 

Arrowleaf balsam roOt is absent. and other large forbs including biscuirroors 
and locoweeds are scarce. These stands primarily consist of the two bunchgrass 
species. but were extensively invaded by cheatgrass following me 2000 fires. 

This community was not recorded by Tisdale (1986) or Daubenmire 

(I970) farmer north and west. Tisdale (1986) did nOt report needle-and
mread in me Bluebunch wheatgrass/ArrowleafbalsamroorlSandberg bluegrass 
community. Hironaka et aI. (I983) reported needle-and-mread occurred in 

the Wyoming big sagebrush/Bluebunch wheatgrass community on sandy. 
coarse textured. or calcareous soils. The community with a needle-and-thread 
phase was recorded in western Montana (Mueggler and Stewart 1980). where 
many of me same species were common bur more showy forbs were present. 
The phase we describe may reflect a slightly moister climate mat excludes 
big sagebrush but does nO[ favor me expression of me forb complex. It is 
also possible mat mis phase is a long-lived late seral stage of the Bluebunch 
wheatgrass/Arrowleaf balsamroot/Sandberg bluegrass community. which 
could eventually evolve towards more forbs and less needle-and-mread. in me 

absence of fire. Fire also will reduce big sagebrush and antelope bitterbrush 

in stands. which men will appear as a grass-dominated community until 
reestablishment of shrubs. 

Productivity and composition of a bluebunch wheatgrass/Sandberg 
bluegrass stand was evaluated over me 1988-2003 period. including three 

years fo llowing me 2000 fire (Figure 4). Production of blue bunch wheatgrass 
averaged 55.64 gm/m' (I 1.32 to 98.36 gm/m') over me period. Production 

estimates for 2000 were taken in late June; me fire occurred in August. The 

year following me fire. production was me second lowest over me 16-year 
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Figure 4. Bluebunch wheatgrass production in a Bluebunch wheatgrasslSandberg bluegrass 
communiry near me Taylor Ranch, Big Creek drainage. from 1988·2003. 

period. Productivity of blue bunch wheatgrass on this site is highly correlated 

with April-May-June precipitation (adjusted correlation coefficient = .723). 
April-June precipitation at the Taylor Ranch station averaged 13.8 centimeters 
over the period. when 2001 precipitation of 10.25 cm became the fourth 
lowest for the 16-year period. Thjs suggests the fire suppressed productiviry 
for one growing season. exacerbated by a lower rainfall pattern for that year. 
The following year (2002) production again was closer to the predicted level 
based on the amount of precipitation. We noted no changes in vegetative 
composition following the fire on this site. 

Bluebunch wbeatgrassl Arrowleaf baisamrootlSaodberg bluegrass 
Community 

Fifteen stands. including eight in the Midrlle Fork. rwo in Big Creek. and 
five on the main Salmon River are dominated by bluebunch wheatgrass and 

arrowleaf balsam root (Figure 5). Occasional shrubs are present but Idaho 

fescue is absent. We designate these communities as a Bluebunch wheatgrassl 
Arrowleafbalsamroot/Sandberg bluegrass community. Bluebunch wheatgrass 

and arrowleaf balsam root characterize the appearance of this community. 
being present in all stands ar relatively high frequency. 

Substantial variation occurs in the least-disturbed stands within this 
community. One srand on the Midrlle Fork with very low frequency of 

bluebunch wheatgrass COntains high coverage of biscwtroot species. and did 

nor have any cheatgrass prior to the 2000 fires. Two other srands of relatively 
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low frequency of blue bunch wheatgrass have high amounts of cheatgrass and 
arrowleafbalsamroot. Stands with hjgh frequencies of Sandberg bluegrass also 
have high frequencies of bluebunch wheatgrass. cheatgrass. and annual forbs. 
Other stands have high frequencies of biscuitroots. equaling the frequencies 
for bluebunch wheatgrass and atrowleaf balsamroot. 

Annual forbs are common in most stands. Seedstalks of the bluebunch 
wheatgrass may grow to 120 em or more in height in some stands. Tills 

community is the most common grassland community in the region. and 
serves as both a major forage producer for big game. and a cover provider 
for nesting blue grouse and associated species. The community appears to 
withstand wildfire without undergoing much change in composition except 
for the invasion of cheatgrass. 

We evaluated production and composition of one site withjn this 

commwlity type from 1989 to 2003. The site burned completely during the 
2000 fire. Productivity of blue bunch wheatgrass in 200 I was 30.1 gm/m'. or 
65.8% of the mean productivity of 45.83 gm/m' over the period. recovering 
to 58.5 gm/m' or 127.6% of the mean in 2002. April-June precipitation was 

approximately 73% of the mean over that period at the Taylor Ranch weather 
station. No changes in species composition were apparent. 

Figure S. A Bluebunch whea[grasslArrowleafbaisamrooclSandberg bluegrass communiry a( 
Waterfall Creek. Middle Fork Salmon River. May 1975. 
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Idaho fescue/Bluebunch wheatgrass Community 
Wesrudied and identified rwemy-fourstands as an Idaho fescue/Bluebunch 

wheatgrass community. T hirteen of these were in the Middle Fork, eight in 
Big Creek, and three on the main Salmon River. Observations apart from 

study of individual stands indicate this community is best represented in the 
Middle Fork drainage, including Big Creek, within the study area. These 
stands occur on all aspects, at elevations ranging from 1000 m to 1900 m. 
Bluebunch wheatgrass has the highest frequencies in plots in all three areas, 
followed by Idaho fesclle and Sandberg bluegrass. Cheatgrass also occurs in 
high frequency in all stands. 

The greatest variety of forbs occurs in the M iddle Fork stands, probably 
reflecting in part the larger number of stands sampled across a broader stretch 
of mat river. However. a wider variation occurs in aspen and elevation of 

stands sampled in this drainage than in the other rwo. Also, more disrurbance 

appears in some stands, as reflected by the higher constancy and frequency 
of annuals. Arrowleafbalsamroot, yarrow (Achillea mille folium), lupines, and 
biscuircoots are the mOSt conspicuous and common forbs. 

This community is broadly diStributed throughout the intermountain 

region. Daubenmire (1970) described this community in the Palouse region 
as consisting predominantly of the rwo dominant bunchgrasses and Sandberg 
bluegrass; shrubs and perennial forbs were inconspicuous. 

On the Snake River and lower Salmon River areas, perennial forbs are well 
represented, suggesting a more mesic communicy than in eastern Washington 

(Tisdale 1986). Junegrass is not well represented in this community in 
either the lower Salmon River or on this study area, and as expected when 
compared with contiguous areas, species composition is similar. Mueggler 

and Stewart (1980) considered this community the most common type in 
western Montana mountain rangelands. In all regions, bluebunch wheatgrass 

is the most common species. Shrubs are scarce in the lower Salmon River 
stands) but are more frequent in the western Montana stands and in our srudy 

region. 

Shadscale saltbush Communities 
Salt desert shrublands dominated by shadscale saltbush (Atriplex 

confertifolia) are present on the most xeric sites we examined. Shadscale 

saltbush is present in all sites, while bigsagebrush, heath goldenrod, and prickly 

pear (Opuntia polyacantha) were common (Figure 6). Fourwing saltbush 
(Atriplex canescem) and Wyoming big sagebrush are well represented . Indian 
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ricegrass is the dominant 

grass in all stands, followed 
by bortlebrush squirreltaiJ 
(Sitanion hystrix). Sand 
dropseed (Sporobolm 
cryptandru.r) grows in Maim 
Gulch near the confluence 

of the East Fork with the 
main Salmon River, and 

is more common farther 

north on foothills near 
Chal lis. Stands with Sand 
dropseed have greater 

species diversity than stands 
lacking that species and 
are considered a separate 

commmunity from the 

Shadscale saltbushlIndian 

ricegrass community. 
Hironaka et aI. (1983) 

found shadscalesaltbush on 

31 

xeric or saline soils on the 
Snake River Plain, bur did 

Figure 6. A Shadscale saltbushllndian ricegrass communiry 
not describe comJnuniries in Malm GuJch, East Fork Salmon River, June 2000. 
dominated by this species. 
Tisdale (1986) and Mueggler and Stewart (1980) did not mention either of 
the saltbush species. 

Basin big sagebrushlBluebunch wheatgrass Community 
In the lower, drier creek bottoms, especially on the southern and eastern 

portions of the region, a Basin bigsagebrushl Bluebunch wheatgrasscommunity 
e>. , (Figure 7). We examined two stands considered representative for the 

East Fork. Basin wildtye is common in some stands. Its presence indicates 

disturbance, most likely from grazing or ground squirrel activity. Basin big 
sagebrush may grow to more than 3 m tall , and dominates the appearance of 

these stands. Vety often the understories are sparse, because the shrubs are so 

dense. The twO stands we measured were disturbed, bur indicate the species 

composition that may persist. 
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Figure 7. A Basin big sagebrushlBluebunch wheargrass stand, Herd Cr«k. Ease Fork Salmon 
River, June 1985. 

Bluebunch wheatgrass is the predominant grass, with bottlebrush 
squirrel tail, bluegrasses (POD spp.), and needle-and-thread common. Heath 
goldenrod, prickly phlox (Leptodactylon plIngms), and wax currant (Ribes 
cer,"m) are associated shrubs. Forb composition is depauperate, but our sparse 
information undoubtedly underestimates the potential for forb production 
on the sites. 

Hironaka et aI. (I983) described this type further south, stating that all 
areas they examined had been altered. The soils were generally more fertile 

than adjacent uplands that often support Wyoming big sagebrush in the 

region. This community probably occupied most of the Rood plains of the 
major streams of our study area adjacent to deciduous woody plants typical 

of the riparian complex. Representatives we observed may not reBect the 

development of this community where it was originally best expressed. The 

community could be considered the dty end of the riparian wne complex 
that occurs in this region. 

Daubenmire (1970) classified a Basin bigsagebrush/Bluebunch wheatgrass 
community farther north, where antelope bitterbrush was absent. Hironaka 

et al. (1983) reported this type contained antelope bitterbrush. Mueggler and 

Stewart (1980) did nOt find antelope bitterbrush present in this comm unity 
in Montana. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Wyoming big sagebrushlBluebunch wheatgrass Community 
We sturued this community in the East Fork, but it probably occurs in the 

Middle Fork as well. We examined a tOtal of29 stands. Elevarions range from 
1750 m to 2150 m, on west, south, and east exposures. A high frequency 
of Wyoming big sagebrush occurs on most sites. Green rabbitbrush, mat 
buckwheat (Eriogonum coespitosum), and Hood's phlox (Phlox hoodi.) most 

commonly appeas in these stands, at low frequencies. 
Bluebunch wheatgrass is the major grass species. Lauer and Peek (1976) 

identified a phase in the East Fork that includes Sandberg bluegrass in the 
understOty (Figure 8). Stands that include this species in the composirion 

may be considered a phase. Inruan ricegrass is the other grass most frequently 
encountered in the community. 

The Sandberg bluegrass phase has a richer forb component than the 
bluebunch wheatgrass phase. Lupines ase common to both phases, while 
dwarf pale Indian paintbrush (Czstilkja inverta), ball head sandwort (Armaria 

congata), rockcress, asters (Aster spp.), and locoweeds occur more frequently 
in the Sandberg bluegrass phase. 

Hironaka et a1 . (1983) idenrified this community farther south, reporting 

Sandberg bluegrass consistent in the understoty. In our study asea, bluebunch 
wheatgrass occurs as plants exceeding 15 em to 20 em in diameter, larger than 

Figure 8. A Wyoming big sagebrush/Bluebunch wheargrasslSandberg bluegrass community, 
East Fork Salmon River, July 1975. 
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planrs in eastern Idaho. Wyoming big sagebrush also grows up to 75 cm tall 
in our study area. This was considered the most xeric community dominated 
by sagebrushes in our samples. 

Mountain big sagebrush/Bluebunch wheatgrass Community 
Ten stands are classified as a Mountain big sagebrushIBluebunch 

wheatgrass community, including three in the EaSt Fork and seven along 
the Middle Fork (Figure 9). Elevations ranged from 1050 m to 2200 m, on 

all aspects. T he type occurs on all slopes from Aat to 80%. This is a highly 
variable, and vety common plant community in this region. 

Mountain big sagebrush, heath goldenrod and green rabbitbrush are 

common woody plants in the type. Heath goldenrod and green rabbitbrush 
have low frequencies but relatively high constancies, while longleaf phlox 
(Phlox Iongifolia) and mountain big sagebrush have higher frequencies . 
Antelope bitterbrush, mat buckwheat, parsnip-Aowered buckwheat 

(Eriogonum h~racltoid~), longleaf phlox, Hood's phlox, and prickly phlox are 
relatively frequent as well . 

Bluebunch wheatgrass and Sandberg bluegrass exhibit high frequencies 
in our stands. Needle-and-thread occurs on the lower, drier ponions of this 

type. Threadstalk milkvetch (Astragalm jilip~), roseate pussy-toes {Antmnaria 

Figure 9. A Moumain big sagebrwh/Bluebunch wheargrass community, Herd Creek 
drainage. June 1985. 
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microphylla), and rockcress, forbs of/ow succulence, are common in the type. 
Several lower elevation sites, especially in the Middle Fork and Big Creek, 
show high frequencies of cheatgrass, sixweek's fescue (FestZlca octo flora), and 
needle-and-thread, suggesting disturbance. These sites also show higher 
proportions of annual forbs than do other sites. 

All mountain big sagebrush plants were kiUed on one Big Creek site by the 
2000 fire. New plants were observed starting 2 years afterwards. We surmise 
that these plants established from seed sources present in the soil or were 
transported from adjacent sites by wind or birds. 

Mountain big sagebrush/Idaho fescue Community 
Ten stands are classified as a Mountain big sagebrush/Idaho fescue 

community, including one in Big Creek, one on the Middle Fork, and 
eight in the East Fork. Elevations range from 1350 m on the Middle Fork 
to 2400 m on the East Fork, on all aspects and slopes. The type shows 
high frequencies of the two dominant species, plus bluebunch wheatgrass, 
bluegrasses, and junegrass. Green rabbitbrush and heath goldenrod are 
common shrubs. Common snow berry flourishes in the East Fork stands. 
Threadstalk milkvetch, Indian paintbrushes (Castilleja spp.), roseate pussy
toes, lupines, prairie smoke (Geum triflorum) , longleaf phlox, and a1umroot 
(Heuchera cylindrical are common forbs . An appreciable number of forbs 
occur in this communiry. 

Daubenmire (1970) described a Basin big sagebrusMdaho fescue 
communicy on the Palouse uplands, where moisture was sufficient to support 

Idaho fescue. Bluebunch wheatgrass and Sandberg bluegrass were common 
in the type, but junegrass was not recorded . The forb complex also was quite 
similar to stands we examined. A large number of annuals were present. 

Hironaka et a1. (1983) found both Basin big sagebrushlIdaho fescue and 
Mountain big sagebrush! Idaho fescue communities south of this study area. 
The Mountain big sagebrusMdaho fescue type was the same type that we 
describe. The presence of common snowberry in the higher elevation stands 
on the East Fork suggests an intergrade with a community dominated by 
this species. However, we saw this shrub most commonly as an understory 
beneath Douglas fir. 

Threetip sagebrush/Bluebunch wheatgrass Community 
Threetip sagebrush/Bluebunch wheatgrass communities abound in the 

East Fork (Figure 10). The six stands aU occur on northerly exposed slopes at 
elevations ranging from 1900 m to 2235 m. As its Idaho fescue counterpart, 



Shrub-Slq>pc Vq;ttation of thf! East Fork and thf! Middlf! Fork of thf! Salmon RiVtt Df2ituges 

Figure 10. A Threctip sagebrushlBluebunch wheargrass communiry in Pine Gulch. Herd 
Creek drainage. Ease Fork Salmon River, June 1985. 

this community also occurs at lower elevations in me Middle Fork, where we 
found it in exclosures (Peek 2000) . 

Threetip sagebrush exhibits a vety high frequency in plots representing 
this community. The only orner common shrub is prickly phlox. Bluebunch 
wheatgrass also exhibits high frequency, followed by Sandberg bluegrass. 
Roseate pussy-toes, ballhead sandwort, hawksbeard (Crt pis atrabarba), 

penstemons (Pmstmzon spp.), and stonecrop (Stdum stmopttalum) are 

common forbs. 
This community occurs in eastern Washington and soumern Idaho, 

but not in western Montana. The moisture regime is generally a bit lower 

man where Idaho fescue is present, and me Threetip sagebrush/Idaho fescue 

habitat is present in Montana. Hironaka et al. (1983) reported a Threetip 

sagebrush/Needle-and-thread community in soumern Idaho. The Threetip 
sagebrush/Bluebunch wheatgrass community appears restricted to me eastern 

half ofIdaho, includ.ing me Salmon city area. 

Threetip sagebrush/Idaho fescue Community 
Ninestands are classified as a Threetip sagebrushlIdaho fescue community, 

including one in Big Creek, and eight in the East Fork. This community also 
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is present in rhe Middle Fork. It occurs on a south slope at 1600 m on Big 
Creek. and on northerly exposed sires at 1890 m to 2470 m on the Easr 
Fork. Threetip sagebrush dominares the shrub component. Hood's phlox 
and heath goldenrod are less constant shrubs in the community. Bluebunch 
wheatgrass. Idaho fescue. and Sandberg bluegrass are the common grasses. 

The Big Creek si te contains cheatgrass. suggesting pasr disturbance. Roseate 
pussy-toes. buckwheats. lupines. and biscuitroots are common forbs in this 
communicy. 

This community occurs in easrern Washington (Daubenmire 1970). 
southern Idaho (Hironaka et aI. 1983) and western Montana (Mueggler and 

Stewart 1980). Cheatgrass is common in the eastern Washington stands. but 
not in the Montana or southern Idaho stands. 

Low sagebrush Communities 
We studied only twO stands dominated by low sagebrush. both in the 

East Fork (Figure 11 ). Bluebunch wheatgrass is common in both stands. and 
Idaho fescue is common in one. We consider these twO stands representative 
of a Low sagebrush/Bluebunch wheatgrass community and a Low sagebrush! 
Idaho fescue community. The stands we observed are vety similar in 

Figure 11. A Low sagebrush/Bluebunch wheatgrass communiry, Herd Creek drainage, Ease 
Fork Salmon River. June 1985. 
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composition to those described by Hironaka et al. (1983) for the Snake River 
drainages farther south. Both communities occur in western Montana as well 

(Mueggler and Stewart 1980). 

These communities suppon a moderate variety of forbs on our study 
sites, with ball head sandwon, asters, and threadstalk milkvetch common. 
Bortlebrush squirreltail is well represented in Low sagebrush/Bluebunch 

wheatgrass stands, and bluegrasses and junegrass are common in both. 

Antelope bitterbrush/Bluebunch wheatgrass Community 
Seven stands, including one on the main Salmon River, three on the 

Middle Fork, and three in Big Creek, are classified as an Antelope bitterbrushl 
Bluebunch wheargrass community, having both species present in all stands 
at high frequencies (Figure 12). These stands are on southerly exposed, steep 
slopes, at 1300 m to 1690 m. 

Figure 12. An Antelope birrcrbrush/Bluebunch wheargrass communi[),. Cave Creek drainage 
in rhe Big Creek drainage,July 1988. 
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Associated shrubs commonly include mountain big sagebrush . heath 
goldenrod. oval-leafed buckwheat (Eriogonum ovali/olium), and slenderbush 
buckwheat (Eriogonum microthecum). Cheatgrass is present in all stands, 
often in high frequencies. Needle-and-thread is present in two stands along 
the Middle Fork where cheatgrass is also abundant. suggesting disturbance. 
Idaho fescue is present in three stands, at relatively low frequencies. A variety 
offorbs are present, primarily annuals and nonsucculents. Yarrow, arrowleaf 

balsam root. phacelias. longleaf phlox. Utah thistle (Cirsium utaheme). and 
salsify (Tragopogon dubius) are among the more commonly encounrered 
species. 

Daubenmire (1970) reported this community was poorly represented on 
areas farther north. where the Antelope bitterbrushlldaho fescue type was 
more common. The presence or absence of Idaho fescue is considered the 
diagnostic difference between the twO communities. Tisdale (I 986} did not 
observe the community in the lower Salmon-Snake River complex. Hironaka 

et a1. (1983) reported an Antelope bitterbrushiBluebunch wheatgrass and 
an Antelope bitterbrushlNeedle-and-thread community on the Snake 
River Plains and adjacent areas, but no Antelope bitterbrushlldaho fescue 
communities. Mueggler and Stewart (l980) reponed Antelope bitterbrushl 
Bluebunch wheatgrass was ptesent in the Bitterroot Valley of Montana 

but seldom encountered the Antelope bitterbrushlldaho fescue type. They 
concl uded Idaho fescue had to be abundant (over 5% canopy cover) to be 
considered the dominant grass in the community. and that big sagebrush 
could be present. 

Disturbance likely accounted for the high presence of needle-and-thread 
and cheatgrass in some of our stands as You tie et a1. (I 988} reported in north
central Washington. Big sagebrush may be associated at low frequencies as 
well. Our area appears to reBect an intergrade between the drier Snake River 
communities and the more mesic communities farther north, where Idaho 
fescue was better expressed in antelope bitterbrush stands. In areas of more 

moisture in this region, this community likely intergrades into a community 

dominated by ponderosa pine. as Daubenmmire (1970) reported for the 
eastern Oregon-Washington region. 

Antelope bitterbrush was greatly diminished by the 2000 fire in the Big 

Creek drainage. However, some plants did escape, others resprouted from 

root collars. and still other plants appeared from seed sources. It appears this 
species will eventually reestablish itself at some level in many of the stands 

where it occurred prior to the fire, but it probably will not reach the densities 
that previously occurred. 
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Antelope bitterbrushlldaho fescue Community 
An An[eiope bi[[erbrush communiey wi[h an undemoey of Idaho fescue 

occurs in Big Creek (four s[ands) and me main Salmon River (one s£and). 
An[e1ope bi[[erbrush is a[ low frequency in [he Big Creek si[es, and much 

higher on me Salmon River. Moun[ain big sagebrush is presem on one Big 
Creek si[e and heam goldenrod occurs on cwo si[es. An[eiope bi[[erbrush also 
occurs in [he Eas[ Fork bu[ was no[ swrued [here. 

Bluebunch whea[grass, chea[grass, and Idaho fescue are presem in all 

s[ands. The cwo former species are higher in frequency [han me lase. Common 
forbs include yarrow, arrowleaf balsamroo[, and oval-leafed buckwheaL 

Aerial shoo£s of an[elope bi[[erbrush usually are kiUed when burned, and 
many plan£s do no[ survive me hoc fires eypical of me J uly-Sepcember fire 
regime in me region. However, when burned under prescrip£ions calling for 
moiS[, cool soils in April and May, plan£s may resprom from roo[ coUars. 
BUn[ing e[ a1. (I985) repo[[ed cwo ecocypes, a decumbem or prosttace form 

and a columnar form; me former was more ape [0 sprom from roO[ coUars 
man [he la[[er when burned. The decumbem ecoeype appears moS[ prevalem 
in mis region. We observed resprou[ing from roO[ collars in me Big Creek 

drainage mree growing seasons afrer me 2000 fires appeared [0 have killed 
mose plan£s. 

An[eJope bi[[erbrush grows as a seral species in Douglas fir/Common 
snowberry communi[ies in mis region (Peek e£ a1. 1978). The river bars 
SUppOf[ Ponderosa pine/An[elope bi[[erbrush communi£ies ma[ may be seral 
S[ages of me Douglas firICommon snowberry communiey. These s[ands are 
presem near Thomas Creek on me Middle Fork and along me Soum Fork. 
Probably moS[, if nO[ all, comrnuni£ies domina[ed by an[eiope bi[[erbrush 

along me Soum Fork would succeed [0 eimer Ponderosa pinel An[e1ope 
bi[[erbrush or Douglas firlCommon snowberry in me absence of fire or ocher 

rus[urbance. However, fire frequencies are nacurally high in mese hoc and dry 
canyons. The chances of conifers es[ablishing are low if me namral fire regime 
is allowed [0 persis[. 

Should compe£ing ground cover remain unaffec[Cd, ameiope bi[[e[brush 
would no[ persis[ 3[ rela£iveiy high densi£ies in me n3[ural fire regime eimer. 

One explana[ion finds me river bars, his[orically subjec[ [0 heavy grazing, 

provided [he bare soils where ripe amelope bi[[erbrush seeds could germinace. 
However, manysi[essuppor£ingan[elope bi[[erbrush haveno[ been enensively 

grazed by domes[ic lives[ock. Here, escablishmem and re[emion of an[e1ope 
bi[[erbrush may depend on how wildfires burn across an area, and whemer 

fires leave some si[es unburned or some plan£s lighcly burned and capable 
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of resprouting. As with curlleaf mountain mahogany. the probability of any 
one antelope bi[{erbrush seed surviving must be extremely low. Having a few 
individual plants recruited into the stand over time is still inevitable. given 
climatic conditions that permit it. 

Curlleaf mountain mahogany/Little greenbushlBluebunch 
wheatgrass Community 

This community appears in ten stands. including eight along the Midtlle 
Fork and two along the main Salmon River (Figure 13). One stand occurs 
on a northwest facing slope. while the rest occur on southerly exposed slopes. 

Elevations range from 725 m on the Salmon to 1600 m on the Middle Fork. 
reflecting the broad range in which this community occurs. The slopes are 

almost always vety steep. averaging 74% (60% to 85%) on study sites. This 
is the shrub community most frequently seen on cliffs along the rivers in this 
region. 

Figure 13. A Curlleaf moumain mahogany/Litclc greenbush/Bluc:hunch wheatgrass 
community, Middle Fork Salmon River drainage. 
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Both curlleaf mountain mahogany and litde greenbush dominate the 
community, although curlleaf moumain mahogany may be widely dispersed 

on some sites. Both species are highly palatable to big game frequenting these 
communities. Curlleaf mountain mahogany, when killed by fire, depends on 
seed ro reestablish irself (Bunting er al. 1985). Lirde greenbush will resptour 
following fire in this region. 

Longleaf phlox and heath goldenrod are mosr frequendy associared with 
curlleaf moumain mahogany and lirde greenbush, while syringa (Philadelphus 
lewisii), buckwhears, and curranrs are common. Bluebunch wheargrass and 

cheargrass grow on all stands examined. Cheatgrass exhibirs the highesr 
frequency of any species in this community. Annual forbs, including small
flowered willow-herb (Epiwbium minutum) , rumblemusrard (Sisymbrium 
altiJsinlllm) , threadleaf phacelia (Phactlia lin.aris) , and blue-eyed Mary 

(Collinsia parviflora) are also common. Idaho fescue is common ar low 
frequencies, and may indicare another community. 

These communities are subjecr to exrensive narusa! disrurbance. They 
often have exrensive amounrs of bare ground and almosr always include 

rocky areas. The sreep slopes promore exrensive soil movement during srorms 
or whenever a rock dislodges. The high occurrence of annuals, especially 
cheargrass, also reflecrs this disrurbance. 

T he drier s<ands occur along the Middle Fork, as exhibired by the 
lowesr frequencies of bluebunch wheargrass and fewer forbs. The presence 
of groundsel (Senecio integerrimus) , blueberry elder (Sambucus cerulea), and 
clover (Trifolium spp.) in srands along the main Salmon reflecrs the more 
mesic conditions of rhar parr of the area. Microsires having higher moisrure 
regimes may supporr more succulent forbs in this community. 

Curlleaf mounrain mahogany srands are present on the lower Salmon 
River, where lirtle greenbush is nor common (Tisdale 1986). Curlleaf 

moumain mahogany communities also are presenr in southern Idaho 

(Hironaka er al. 1983) and wesrern Monrana (Mueggler and Srewarr 1980), 
bur lirde greenbush is nor reporred. 

Curlleaf moun rain mahogany was diminished following the 2000 fire; 

yer observarions showed numerous new seedlings esrablishing on some sires. 
Abundanr sires favorable for seedling esrablishment occur on the cliffS where 

rhis species exisrs. As long as seed sources are present, rhis species may regain 
dominance on sites within communities where it was once common . 
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CurUeaf mountain mahogany/Idaho fescue Community 
Six stands are dominated by curlleaf mountain mahogany, each having 

an understory in which Idaho fescue and bluebunch wheatgrass consistendy 
occur (Figure 14). We studied one stand in the Middle Fork, and five on the 
main Salmon River. Elevations of these stands range from 975 m to 1460 m 
on the Salmon, to more than 1500 m in Big Creek. These stands generally 
occur on southerly exposed, steep slopes, and rocky outcrops. 

Serviceberry, antelope bitterbrush, heath goldenrod, syringa, currants, 
and parsnip flowered buckwheat are associated shrubs in this communiry. 

Syringa is most prevalent on small rockslides and other sites where no soil 
was exposed and grasses were absent. Arrowleaf balsam root is a common 

forb, as are buckwheats and longleaf phlox. Cheatgrass is present in all stands 
examined. 

Tisdale (1986) reported the occurrence of this rype in the lower Salmon 

River area, and Hironaka et al. (1983) found curlleaf mountain mahogany 
associated with junipers (juniperu.r spp.), Douglas fir, ponderosa pine, and 
limber pine (Pinusfoxilis) in southern Idaho. Mueggler and Stewart (1980) 
did not report the community in western Montana. A Douglas fir/Curlleaf 

mountain mahoganylldaho fescue community is present on some more 

Figure 14. A Curlleaf moumain mahogany/Idaho fescue scand, Middle Fork Salmon River 
drainage. 
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northerly exposed sites in our region (Stede et al. 1981). Understories are 
essentially similar. but a sparse stand of lir signifies a higher moisture regime 
or better soils. 

The presence ofcurlleaf mountain mahogany suggests a habitat where fire is 
infrequent. since the species is killed by fire. In areas yidding dense understories 

of grasses. which are either enhanced or unaffected by fire. reseeding of this 
nonresprouting plant may be slow. However. our observations of these sites 
following the 2000 lires suggest seedlings can establish shortly after the burns. 
if adjacent unburned plants are present to provide the seed source. Many of 

these stands have plants more than 3 m tall and exceeding 50 years of age. 

We hypothesize conditions necessary for regeneration of this highly palatable 
shrub. which typically produces abundant seed crops annually (Dealy 1971). 
include microsites having sparse cover of associated competing species. and 
probably reduced browsing pressure. The probability that anyone individual 
seed will establish and survive to a height beyond the reach of big horn. deer. 

and elk is likely exttemely low. But. given the abundant seed production. the 
long life expectancy of mature plants. and the apparent low fire frequency 
on these sites. the probability that the species will persist in stands of highly 
variable age classes becomes high over a long time. 

An alternative hypothesis in some situations linds conditions for 
establishment 'Uld survival of this species are infrequent and related to 
prolonged drought. when the associated competi ng species are reduced 
in vigor. Stands eStablished in this manner should consist of individuals 
representing age distributions that coincide with these conditions. 

Curlleaf mountain mahogany/Bluebunch wheatgrass Community 
One stand of curlleaf mountain mahogany on Big Creek was classified as 

a Curlleaf mountain mahogany/Bluebunch wheatgrass community because 

Idaho fescue was absent (Figure 15). This type is more common than our 

information suggests. It occurs on southerly exposed cliffi and steep slopes 
where little greenbush is absent. Lauer and Peek (I 976) recorded it in the East 

Fork. and Hironaka et al. (I 983). Tisdale (I986) and Mueggler and Stewan 

(I980) reported it from adjacent regions. In Montana the type was most 

prevalent on limestone outcrops. but in the Salmon River region it occurs on 
granite and metamorphics. 

These stands contain extensive coverage of cheatgrass. suggesting 

disturbance. They also serve as important mule deer winter and spring range. 
The high frequency of use by deer when plants are beginning to grow and 
soils are wet provides substantial sites for establishment of annuals. 
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Figure 15. A CurLicaf mountain mahogany/Bluebunch whe2tgrass sand. Middle Fork 
Salmon River drainage. 
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Fire frequencies in these stands are low, as are those in stands containing 

Idaho fescue. How mahogany establishes and survives in the face of competing 
species, grazing, and nre shows similarities to Idaho fescue survival. Curlleaf 

mountain mahogany sites containing bluebunch wheatgrass tend to be more 
severe than those containing Idaho fescue, yet suitable microsires for seedling 

establishment are more prevalent where substantial bare ground occurs. 

Herbaceous and Shrub Communities Succeeding to Conifers 
We examined a number of shrub communities considered seral srages of 

conifer-dominated communities. The presence of ponderosa pine or Douglas 
nr or both species was the primary diagnostic means of identifying these 
communities, which otherwise resembled shrub-steppe communities in 
species composition at the time of our sampling. In some cases, comparisons 

with the conifer communities described for the region by Steele et al. (1981) 
were used to help ascertain the identity of the communities. At least six forest 
habitat types are represented by these communities. 

Ten stands, all on the main Salmon River canyon, were dominated by 

common snowberty (Table 4) . These stands had high cheatgrass and annual 
forb coverage, suggesting disturbance probably due to nre. The presence of 

heath goldenrod in 40% of these stands also indicates disturbance through fire, 
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aJ.(I981 ). • Con=ncyl P;po! Psmd Psmel Psmel • Frrquency SyaJ , SyaJ- SyaJ- Feid4 • SyaJ Pipo Pipo 

B«1mU "p<nI 10122 30 100 GO 20 • uRnothw I1lt1guinnn 0/0.1 • Ericamma fII1UStosa 40/0.4 
Eriogollum Imrukoidn 70/5.5 • Ho/QdiJcUJ discolor 10/0.1 
Lo"iut'IJ uta)~nse 10/0.1 30 10 • PhilAdelphus kwh;; 10/0.1 • Ph,,", "mt/folia 10/0.1 
Prunus virginiana 20/0.9 70 30 50 20 • SpiTtUIl bnulifolia 3011.6 20 30 80 20 
SymphoricllrpDllllbus 100127.0 100 100 100 20 • 8"'",111 tmonlm 100/42.0 • G"rx spp. 1011.5 50 70 90 30 
mtucll ilfAhomJiJ G0/13.3 10 30 40 10 • Poaspp. 20/4.4 20 15 • PuutIorwperiA Ipiclltit 100/64.2 50 30 40 80 

Achilkll milkfolium 90123.4 90 70 70 80 • Agosms glAucll 30/0.8 • Aporynum 1l1ldrDuumi,folium 20/1.9 
Ardis bolboeUii 10/0.1 • AJtrogalus stmophyllus 40/2.1 
&/;lImorhirA sagitta/a 80125.8 40 70 30 • Onium Mahel/se 10/0. 1 • Clarltia puklN/La 10114.0 
Erigeron spp. 10/0.5 • EriOfollum ovali/o/ium 20/0.8 
Hinlldum albminum 50/0.7 20 • Hypmrum pnfO"tNim 10/0.1 
Ulhyrw nnvuinuis 10/0.1 30 20 20 • Litholpn-mum rvtkrak 100/1.3 
u11U1tium spp. 70/2.9 30 • Lupinu.s spp. 70114.9 10 • Pouumon spp. 30/4.2 10 
PhaulUi OOtaJ4 2010.1 • PhacelUi linearu 50/5.5 
Ph"",,pp. 5017.6 • Polygonum tbJugwii 50114.0 
Senecio inugmimus 30/0.5 • Tmgopogon dubius 80/7.4 • 'Fcid. Pes/uca idn}JO(nsis; Pipo: Pinus ponderosa; Psme. Pseud4tsugll menzit1ii; • Syal . Symphoricarpos a/bus 

• • • • 
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since this species resprouts following burning. A variety of species palatable 
to big game are present in these stands. including bluebunch wheatgrass. 
elk sedge (Ca= gryw). Idaho fescue. Oregon grape (B.rbtru "'pms). 

chokecherty. balsamroot. locoweeds. hawkweed. biscuitroolS. and lupines. 
These communities are considered seral stages of Ponderosa pine/Common 
snowberty. or Douglas fir/Common or Mountain snowberty habitat types. 
They do not have the dense coverage of snowberty that Tisdale (1986) 

reported for snowberty communities in the lower Salmon River area. but 
more closely approximate the cover of snowberty in the conifer-dominated 
communities. The major difference between these communities and the 
habitat types described by Steele et a1. (I981) is that species representative 
of drier conditions are present in the seral stands. and no conifer overstoty 
occurs. These species include heath goldenrod. Wyeth buckwheat (Eriogonum 

hmtekoiMs). longleaf phlox. rockcress. and thistles. 

Hironaka et a1. (I983) and Mueggler and Stewart (I980) did not find 
snowberry-dominated communities south and east of this region. but Tisdale 
(1986) and Daubenmire (I970) reported them further north and west. The 

constancy values for species in the Salmon River stands approximate those 
for similar species or species within the same genera reported by Daubenmire 
(1970). The absence of pinegrass (Calamagrostis rub"ems) in our stands. low 

coverage of sedges. and presence of longleaf phlox. hawkweed. lupines. salsify 
and groundsel resemble the eastern Washington information. However. we 
judge the Salmon River stands seral communities as high fire frequencies 
may preclude establishment of identifying conifers on severely burned sires. 
Extensive desiccation and disturbance were evident in the species composition. 

More intensive examination of these stands could clarify their status. 
The Douglas fir/Mallow ninebark community was represented in thirteen 

stands. including three on the Middle Fork and eleven in the main Salmon 
River canyon (Table 5). All had Douglas fir seedlings or small trees present. and 

ninebark was dominant in the shrub union. Snowberty. Oregon grape. and 
birchleaf spirea (Spirata bttulifolia) were common woody plants. Oceanspray 

(Holodueus dueolor). redstem and shiny-leaf ceanothus (Ctanothus sanguintus 

and C vtlutinus). serviceberry. and roses (Rosa spp.) were relatively common. 
The presence of the two Ceanothus species particularly indicates development 
of the current stands following hot fire. 

The grass and sedge component closely approximates the composition of 
the Douglas fir/Mallow ninebark/ponderosa pine phase described by Steele 

et a1. (I 981). Bluebunch wheatgrass. pinegrass. elk sedge. and bluegrasses 

are common in the climax stands and in our stands. Our stands have higher 



• • 48 Shrut.-Sleppe Vegttuion of me East Fork and the: MiddJc: Forie of the: Salmon Rivu Drainages • Table 5. Comparison of consuncy and frequency values of shrub communities observed. • in me Middle Fork and the main Salmon River wich constancy values of the Douglas firl 
ninebark communicies reported by $[ede et aI. (1981). • SPECIES MIDDLE SALMON BOTH Douglas fir/nindw-k • FORK Ponderosa pine p~ • -amsancy/frequency- const2ncy 

Au" tIAbrum 50/0.1 8/0.1 50 • Am~lanch;" a/nift/ill 100/40 82/2.7 85/2.4 100 • &rbmsrr~nJ 50/6.0 55/6.7 53/6.5 70 
unnothus IIlnguintui 77/9.1 62/8.3 • unnothus wlut;"um 33/5.7 38/4.9 30 • Eriqgonum hffllCkoidn 50/8.0 9/0.5 1511.6 
HolMiJeus discokr 66112.7 46110.6 • Lonicmt utllhtnsis 18/0.6 15/Q.j 20 
Phi/mklphuslnvisii 50/0.1 9/0.1 15/0.1 • Phyr«l1rpUS wudlKlCtuI 100116.0 100/48.3 100/43.3 100 
Potmti1J4 fi'utiCOS4 27/1.6 23/1.3 • I+vnllJ lIi,,;nilllUl 50n.0 811.1 30 
Amhitllrillmllllll 10 • Riba(~". 5011.0 8/0.1 • &$4 tymn«111JN1 8215.7 69/4 .8 40 
&bw jNlrviflolW 9/0.1 8/0.1 20 • Spil'lWliHtJI/ifoua 50/30.0 91122.8 85/23.9 100 
Symphon'clI'fHJJ Jllbw 100/4.1 36/7.3 55/6.8 60 • Bromus t«wrum 50113.0 3114.7 38/60 • Cnktmaf"lllis ru/mceru 50121.0 82141.1 27/38.1 60 
(ArtXt~ 50/4.0 91120.5 85/17.9 70 • Fmuca idammuu 50/24.0 18/8.7 31111.1 + • KMkria cristata 911.2 811.0 
Poa spp. 50/5.0 36/6.5 38/6.2 30 • Poa ImuuiA 50/26.0 9/0.2 15/4.6 
PsnuJorcHf"uUz IP;COlil 100/51.3 15110.5 38120.1 + • khilktl mi/kfobllm 50/3.0 73117.6 69115.4 30 • A:osms ,lAueA 50/1.0 8/0.2 
Antnl1U1riA tfimDrpiHt 50/6.0 8/0.9 • Antm1JllrUt minrJphyli4 18/3.4 15/2.8 + • Apotpru", 4N1roklmlifofjum 51119.0 9/3.2 15/5.6 
Arabis holbtkl1ii 100n.1 1511.1 • Am;ciI corrlifoli4 50n.0 9/0.5 15/1.5 90 
AmkAlIJ"'"" 5011.0 8/0.2 • Asurspp. 18/3.0 15/2.5 40 
&lsamorhiu hooluri 50111.0 811.6 • &lsamorhiu IIlrjlllll4 18/0.2 8/0.2 10 
CoUinsiA paNliflora 50/23.0 8/3.5 • C"pis atrabarba 50/22.0 • Epiwbium anguslifolium 18/0.2 8/0.2 10 
Frtumz albicaulis 36/0.9 3110.7 30 • Fragaria wsca 50117.0 73/9.1 69110.3 60 
Galium spp. 50/4.0 8/0.6 15/0.5 30 • • • • 
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Table 5 continued. 

SPECIES MIDDLE SALMON BOTH Douglas fir/ninebark 
FORK Ponderosa pine ph~ 

-consrancy/frequency- constancy 

Htuchm1 cylindricil 50/2.0 8/0.3 
Himtcium albminum 5011 7.0 55/5.2 54/7.0 50 
Uthoplmtgmtl paroifora 5011 5.0 1512.3 
LithoIp"",um nukrak 18/0.8 15/0.7 
Lomatium spp. 100/39.0 15/6.0 10 
Lupinus spp. 2711 .8 23/6.6 
Menlu lia a/bicaulis 50/2.0 8/0.1 15/ 1.4 
MmmsUzspp. 50/7.0 8/ 1.5 15/ 1.4 
MontiA spp. 50/17.0 812.6 
Myosotis spp. 50/6.0 8/0.9 
Pmsumon spp. 100/22.0 15/3.4 30 
PhJ.x Iongifou. 50/30.0 27/5.0 31/8.9 
Polygonum dougf4sjj 27/0.4 23/3.7 
Po1mJi11a gracilis 50/7.0 811.1 
Pyrola J«Imtftt 36/6.8 3 1/5.8 10 
& dum strnoptt4lum 27/6.6 23/5.5 

Smtrio inl"K"""'us 8/0.1 8/0.1 
Silme aclluUs 100110.0 15/1.5 
Thalictrum ocridrotak 18/2.2 15/1.9 10 
Trifolium spp. 9/5.5 8/4.6 
Viola tUiuncQ 9/0.5 8/0.4 10 
Woodsia 0"tQna 100/32.0 15/4.8 

Genera present in habitat rype (Steele et aI. 1981) nor found in shrub fields: Chimaphila, Dispurum, 
Goodyera. Uzrityrus, Miu/la. 

frequencies of Idaho fescue than do the descriprions for the ponderosa pine 
phase of the habitat type. 

A high forb variety is present, where strawberty (Fragaria spp.) acts as 
a potential indicator for the type in the region. Yarrow, hawkweed, clover, 
wintergreen (Pyrola secunda), lupines, and baneberty (Actaea rubra) were also 

common. We observed plants common in more mature stands studied by 
Steele et al. (1981) including paintbrush, trail plant (Admoeaulon bieolor), 
sticky geranium (Geranium viseosissimum), mountain sweet-cicely (Osmorhiza 
ehilemis) , starty false Solomon's seal (Smilaeina stellata) , and goldentod 

(Solidago eanademis). These are not common in seral communities we 

studied. 
Seral stands of the Douglas fir/Idaho fescue community were represented 

by five stands, rwo along the Middle Fork and three along the main Salmon 
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River {Table 6}. Young Douglas fir plants again signified the successional starus 
of these stands. Idaho fescue and bluebunch wheatgrass have consistently high 
coverage. Balsamroot, penstemons, hawkweed, woodland star (Lithophragma 

parvif/ora) , and fireweed (Epilobium angustifolium) were common forbs. 
Cheatgrass was present in all stands, as were annual forbs such as threadleaf 
phacelia, chickweed (Cerastium arvmre), and blue-eyed Mary. These stands 
are regenerating from past fires. 

Five stands contained ponderosa pine seedlings {Table 7). One stand 
along the main Salmon river appeared as a seral Ponderosa pine/Antelope 
birrerbrush community, indicated by high coverage of antelope bitterbrush. 
This stand was probably the Idaho fescue phase of that community, as 
described by Steele et al. (1981). This community is widespread along the 
canyonlands of this region. 

Three srands in the East Fork having mature Douglas fir over dense stands 
of mountain big sagebrush were described (Table 8). These stands would 
be classified as a sagebrush phase of the Douglas fir/Mountain snowberty/ 
Elk sedge community by Steele et al. (1981). However, these stands have 
no evidence of disturbance, and contain significant coverage of species 
representative of drier sites. These drier site species were nOt present in the 
description for the putative habitat type and phase. Mountain snowberty is 
scarce in these stands. We propose that the earlier designation of a Douglas 
fir/Elk sedge/Big sagebrush community more appropriately describes these 
communities (see page 97 of Steele et al. 198 I). 

These seral communities, and communities with sparse conifer oversrocies, 

are important forage-producing habitats for wildlife. Their relatively dense 
understories of grasses and broadleaved forbs, such as arrow leaf balsamroot, 
provide ample cover for ground nesting species such as blue grouse. These 
stands undoubtedly suppOrt substantial numbers of small mammals on which 
hawks and owls depend. We can expect the songbird complex to increase in 
diversity as trees mature and as diversity of cover increases. 

Just how species composition and cover change as stands mature 
following fire varies greatly, depending on intensity and timing of the fire, 
seed sources, precipitation patterns, kind and intensity of herbivoty, ability 
of species to resprout, and other influences. As overstories shade understories, 
the least shade tolerant species decrease and may eventually disappear. Some 
species proliferate at intermed.iate stages following fire, includ.ing Albert 
hawkweed (Hieracium albertinum) and antelope birrerbrush in Douglas 
fir/Common snowberty communities. In the immed.iate vicinity of firs 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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• Table 6. Constancy and frequency values of plant species in three stands compared with 
constancy values in (wo phases of Douglas fir/Idaho fescue communities described by Steele • et al. (198 1). 

• • SPECIES CONSTANCY/ STEELE ET Ai. 
FREQUENCY Ponderosa Idaho 

• (3 stands) pine fescue 

phase phase • CONSTANCY 

• Bromm uctorum 100118.8 

• Fmuca idahomsu 100/76.6 100 100 

/(juluia enSlala 60113.1 30 20 • Poa secunda 80117.6 

• Pseudoroegnnitl SpiCilld 100/43.2 80 70 

• Achilka milkfolium 40/29.2 80 50 

• AgosuU glauca 20/0.3 

Antmnaria dimorpha 20/1.1 10 • Apocynum androSIUmifolium 4011.7 

• &hamorhiza sl1gittata 60/ 10.0 

Castilkja invma 40/2.1 • Cnastium arvmu 2011.4 

• Collinsitz parvifoml 60117.6 

Crepis I1trabarba 40112.0 • D~!curainia pinnata 20/0.6 

• Epikbium angustifolium 60/7.9 10 

Erigeron pumilUJ 20/2.0 • Friti/lana pudiea 40/0.1 

• Grom trijlorum 40/0.4 30 50 

Hiuacium albiflorum 60/4.2 • Utlmspumum rudmzk 60/0.1 

• Lomatium tritnnl1tum 20/8.8 30 

[upinus spp. 20/0.1 10 • Montia pnfo/iata 20/0.3 

• Penstnnon spp. 80/2.4 20 

Phaalia hl1Jtata 40/1.0 10 • Phacelia Ijn~aril 80/5.6 

• Sjkn~ orega1l4 20/1.6 

Scuull4ri4 antirrhjnojtin 2011.6 • • &rb~ril npmJ 20/2.4 20 

Eriogonum hn-aeuoitin 20/7.2 • Phil4tklphur kwiJU 20/0.1 

• RibeJ en-rom 20/0.8 50 50 

• • • 



• • 52 Shrub-S[ep~ V~etation of the East Fork and the Middle Fork of me Salmon Rivet Drainages • Table 7. Constancy and frequency vaJues of plant species in shrub communiti es within • Ponderosa pine habitats with comparisons of constancy values in Ponderosa pine/Bitterbrush 
and Ponderosa pine/Common snowberry communities described by Steele et al. (I 981). • 
SPECIES CONSTANCY/ STEELE ET AL.' • FREQUENCY Pipol Pipol • (5 ,tand.) PutrlFeid Syal 

Bromm uctorum 80/21 • Canxgrym 60112 30 50 • Fertu(4 idtlhomsiJ 80/27 100 10 
Koekria crisuzt4 20117 30 • Poa spp. 60/5 
PsnuWroq;nma lpiclltil 100/57 70 50 • Achilka milkfolium 80113 100 90 • Agosms gUtuca 40/2 
Allium spp. 2012 • Amsinclti4 spp. 20/5 • Anaphali! margaritaua 20/7 
AntmllarUl mierophylltt 20/2 30 10 • Arnica cordifolia 20/25 
&!SIlmorhiza sagittllta 80/38 70 40 • lkrbms "fU1U 20110 30 
Onium utaheme 2011 • Co/iQmia/ineariI 40/34 
Epj[qbium angwtifoli.um 20/8 • Eriogo1/um ovalifolium 20/8 
Fragma vaca 20/5 30 • GaJium triforum 20/24 10 
Cilia 4ggrq4ta 20/5 • HimJeium albMnum 80/12 10 
Lathyrus ruvarknsis 20/45 30 • LinTUU4 bo"aJiJ 20113 
Lithosp"",um ruderak 4012 • Lomtltium spp. 40/28 
Lupinw spp. 80121 30 10 • Mmtulill a/bicaum 20/24 
Pnulnnon spp. 2011 10 • Phaulia linearis 40/2 • Phoenicaulil cheiranlho~ 20125 
PhyJllria geyni 20/2 • Polygonum douglasii 80/28 
&dum stenopetalum 40/2 • &necio Irnmgull1Tis 20/1 
Tragopogon dubius 4012 • Viola a4unca 20/13 20 

Amelanchier 41nifolia 20110 70 80 • Phi/ntklphus kwilii 2011 • Pinus poru:krosa 6011 IOQ 100 
Punhia tridnJlata 40/23 IOQ 30 • lUbes Ce'mlm 4012 30 40 
Spirtlea betulifolia 40/7 20 • Symphoricarpos a/bus 60115 30 100 

I Fc:id :: Fmuca idahonuil ; Pipo = Pinus pontkrolll; Putr :: Punhia tritkntatai • Syal= SymplJOn'carpos albus. • • • 
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• Table 8. Constancy and frequency values of three stands in the East Fork dominated by 
Mountain big sagebrush with constancy values of three Douglas fir communjcies described • by Steele et a1 . (1981 ). 

• 5{eeie et 31. 1981 

• Douglas fir! Douglas fir/Idaho fescue 
Bluebunch Ponderosa Idaho 

• Wheatgrass Pine phase:: Fescuepha.sc= 
Species Constancy/ ---Constancy-

• Frequency 

• Arnmisiil rritkntallJ vl1Seyana 100/63 60 50 90 
Chrysorhamnus visddifWrus 67/8 

• Erigmm filifolius 67/3 
Eriogonum ca~jlosum 100/22 

• uplOdactykm pungms 67/5 
Ph/t)x hoodi; 33113 

• Phlox Iongifo/in 33/3 
Psnuiotsuga m~nziNii 100/7 10 10 10 

• Purrhia tridmrala 33/3 50 50 
RjbNc~m 40/1 50 50 50 

• Symphoricarpos onophilus 6711 50 20 50 

• 8romus Uctorum 20/8 
Caraspp. 33110 20 30 20 

• &stuca idahomsis 100/48 30 100 100 
Koeleria crutata 10011 30 20 

• Poa JecundA 33/3 30 
PsewJqro~nUt spicata 100/60 90 80 70 • Achillea milkfouum 6711 30 80 50 • Agostris glauea 40/5 
Antmnaria micr()phy/Ja 33/5 20 20 100 • &lsamorhiU1 sagittlll4 4011 50 20 
Castilkja spp. 33/2 20 • Cnpis acum;natll 67/3 40 
Erigeron compositum 3311 • Eriogonum umbel14tum 67/S 
G~m mjlorum 20110 10 30 SO • Lomarium spp. 20/2 60 30 
Lupinus spp. 33/3 • SlqJhanomeria mgua 3311 10 
Silme acaulil 20/7 • Annual Forbs 33110 

• Major species in habitat type nor present in East Fork stands: 

• Ame14nchi" alnifOlia SO 70 
Arnica cordifOliA 20 20 

• Ceanolhus veiulinus 40 20 
FragarUt virginiano \0 30 20 

• G(Um mflorum \0 30 50 
Lomatium disJectum 60 30 

• Phaulia hasJata 40 10 
Pinus ponderosa 50 100 

• Prunus virginiana 50 20 
Ribtsurtum 50 50 SO 

• R!Jsa woodsi; 20 50 
Smilaci7l4 mmnosa 20 30 

• Vio14 purpu"a 40 

• • 
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and pines (me so-called drip wne), plant distribution is more sparse, and 
species composition differs. Miners' lettuce (Montia spp.), chickweed, orner 
annual forbs, cheatgrass, and six-week's fescue may predominate along witb 

me cast needles of me overstory trees. Successional stands may be long-lived 
and essentially permanent components of the landscape where frequent fires 
preclude development of conifers. Fires undoubtedly contribute to minner, 
uneven-aged overstories in mese dry sites. A knowledge of me values of mese 

seral stands, likely successional patterns, and potential climax stands, serves 
to guide management for various goals. These factors also can predict the 
natural vegetation complex on wilderness sites. 

Figur~ 16. Views inside the 
formerly exclosed site: and 
outSide ad;accm. Cave Creek. 
Big Creek drainagc. June 
1988. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Exclosures 
Examinations of the exclosures at Hood Ranch, Sheep Creek, and 

Reservoir Creek in the Middle Fork of the Salmon River drainage, and Cave 
Creek in the Big Creek drainage were completed between June 1988 and 
July 1992. The descriptions provide comparisons of composition inside and 

outside of exclosures established to exclude livestock and big game at least 30 
years ago. Sites photographed in 1925 and 1968 above the Flying BRanch 
were photographed again for comparisons. 

Cave Creek Exclosure 
This site includes a formerly exclosed area and adjacent unprotected areas 

(Figure 16). The site has a gently sloping, west-facing exposure. The major 
difference between the formerly exclosed portion and adjacent site was in the 
shrub component (Table 9). Big sagebrush density was approximately 2.5 
times greater on the formerly exclosed site. Dead sagebrush stem density also 

was greater. The height of big sagebrush plants on the formerly exclosed site 
was double that of plants on unprotected areas. 

Antelope bitterbrush heights were significantly greater on the formerly 
exclosed site, but stem densities were nearly identical to those on adjacent 
sites. Twig density was greater outside the formerly exclosed site, but the 

difference was not significant. Dead stem density was negligible outside the 
exclosure and vety low inside for this species. 

T he major difference in the herbaceous union was exp ressed by the 
high coverage of cheatgcass outside the formerly exclosed area, and vety low 
coverage inside. The high standard deviation outside reflected the patchy 
distribution of this species. Coverage of othec species was not appreciably 
different, but green weight production of bluebunch wheatgrass was 16.7 
gm/m' inside the exclosure and 29.5 gm/m' outside of the exclosure at the 
time of measurement. indicating a more vigorous grass community outside. 

The differences between the formerly exclosed site and the unprotected 

site adjacent strongly suggest the area had been distucbed. The consistency of 
antelope bittecbrush density supports this species as a dominant. Adding the 

high covecage of bluebunch wheatgcass indicates an Antelope bittecbcush/ 

Bluebunch wheatgcass community. The high amount of big sagebrush in the 

focmerly excluded acea suggests gcazing disturbance in past periods allowed 
the increase of this species, which was then protected from game browsing 

by fencing. Fencing retarded succession by allowing sagebrush retention . 

Big sagebrush was still undergoing substantial moctality inside the formerly 
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Table 9. Vegcacive characteriscics of the Cave Creek exclosure site. 

HERBACEOUS SPECIES 
(coverage:> 5%) 

Achilka mi/kfo/jum 

AchnlZthn-um Imn11fllni; 
&lsamorhirA IIlgitt4tll 

Bromus ,«torum 

A~D1"Olf'Inia spicllta 

SHRUBS 

Artnnisill tritkntlllR 

Height (em) 
Scemslm2 

Dead su=mslm2 

Twigslm1 

Purshill tridmUltll 

Hcigh. (em) 

Stemslm1 

Dead sternum' 
Twigslm1 

INSIDE OlITSIDE 
(CANOPy COVER, S.D.) 

2.1,4.5 
6.5,13.8 
6.4"4.5 
O.3±O.8 

19.8±27.7 

160.5,25.5 
0.63,1.00 
0.33,0.23 
104.6.84.9 

134.8>35.8 
O.O5±O.1 
0.01,.05 
2.n±8.3 

5.0,6.8 
8.8,15.1 
4.6,11.7 
20.0,23.6 
14.8,27.9 

47.8,16.0 
0.25,0.40 
0.01,.005 
21.6>34.7 

85.3,24.8 
0.05,0.10 

0 
7.2,14.9 

T·[est 

T P 

1.51 .142 
0.77 .443 
0.48 .631 
6.60 .0001 
0.45 .656 

8.33 .0001 
4.00 .0003 
6.02 .0001 
4.78 .0001 

4.99 .0001 
.47 .6430 

1.11 .2792 

exclosed area, but mortality appeared to persist at a low level outside. The 
greater coverage of cheatgrass outside the exclosure may be explained bom by 
the disturbance of past livestock and by ongoing wildlife grazing. Cheatgrass 
may diminish in coverage on me site over time. The Housley Ranch, started in 
me early 1900s in Cave Creek, was abandoned about 191 9 (Hartung 1978). 
The long histoty of livestock grazing in me Cabin Creek area immediately 

downstream from Cave Creek suggests livesroek grazing was an important 
influence on vegetation trends in me Cave Creek area as weU. 

"Flying 8" Exdosuce 
The exclosure was established on an east-facing site in 1949 (Figure 17). 

Antelope bi!!erbrush was planted inside me exclosure. The outside transect 

was established north of me exclosure, which occurred on me ridge above the 
airstrip owned by the "Flying B.» Mule deer used this area extensively. Horses 
also grazed the ridge. 

The most striking aspect of me site was me dominance of balsam root, 
both inside and outside of me exclosure (Table 10). The low coverage of 

bluebunch wheatgrass, lesser clubmoss (Selaginella dmsa), Idaho fescue and 
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Figure 17. Views inside the 
"Flying B" exclosure and adjacent. 
Middle Fork drainage. July 1988. 

Table 10. Vegetative characteristics of the "Flying Bn exclosure site. 

HERBACEOUS SPECIES INSIDES INSIDEN OUTSIDEN T-test 
(coverage: > 5%) (CANOPy COVER ± S.D.) T P 

Balsamorhjza Ulgittillil 12.6±26.8 34.8±39.3 21.6±20.3 0.98 329 
Bromus t«tOTUm 32.4±3 1.1 16.0±26.4 4.5i9.2 .582 .563 
C",aItium arv~nu 0 I O. I±21.6 4.h6.4 .046 .963 
Fnrucil idahorosiJ 14.0±26.6 7.1±13.B O.3iO.S 14.96 .056 
PhliJx Iongifolia 3.4±6.0 1.3±3.4 O.5±1.1 .686 .497 
HtspnyJItipa romara 2.3±8.4 1O.8il8.7 0 
Poa ucuntitt O.I±O.6 3.0±8.8 0 
PsnuJo~tria $picll14 12.5±.23.2 12.9±22.3 O.4±O.9 3.51 .0017 
&lAginrJla t:Inuo 26.3i39.2 22.6±38.6 0 

SHRUBS 

Punhill tridmtata 
Height (em) 0 I 68.8i32.0 ll9.0i53.8 2.64 .012 
% decadence: 0 24.5±16.4 59.5±15.4 6.97 .000 1 
Twig lengths (em) 0 1.251 4.75.2.1 8.237 .0001 

Armnisitt tripartita 
Height (em) 0 64.3±14.8 19.5±7.8 10.56 .000 1 
% decadence 0 20.hI6.2 20.0± 16.9 O.ll .907 
Twig lengths (em) 0 40.8±5.0 8.0.3.5 5.93 .000 1 

INo twigs over 1.25 em long. One plant, 35 em high with a IO-cm leader, was tst2blish«l. on bare soil 
inside the aclosu~. 
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needle-and-thread outside the exclosure reRected responses to grazing pressure 
when compared with vegetation inside the exclosure. Threetip sagebrush, a 
palatable deer forage, outside of the exclosure was only 30% of the height 
inside the exclosure; twig lengths were 47% as long outside as they were 
inside. 

Antelope bitterbrush plants inside the exclosure were tall, contained 
moderate amounts of dead stems, and were essentially unproductive. No 
current annual growth was higher than 1 cm. Antelope bitterbrush plants 
outside were shorter, contained large amounts of dead stems, and CAG 
averaged 4.8 cm long. Threetip sagebrush provided a converse pattern, 
growing shorter and less productive outside than inside. 

The site showed evidence of extensive current and past grazing. This 
site appears to be a Threetip sagebrushlIdaho fescue community, in which 
antelope bitterbrush is seral or exists at low density in the undisturbed state. 
Antelope bitterbrush was essentially not reproducing on the site (one plant 
35 cm tall had established on bare soil inside the exclosure). Deer use was 
probably responsible for the lower heights and shorter twig lengths of threetip 
sagebrush and for the lower heights and longer twig lengths of antelope 
bitterbrush outside the exclosure when compared with plants located inside. 
This suggests threetip sagebrush was more sensitive to grazing pressure than 
was antelope bitterbrush. An alternative explanation for the low heights and 
vigor of threetip sagebrush is that both deer and horses grazed it, while only 
deer browsed the antelope bitterbrush. Herbaceous conditions outside the 
exclosure were attributed to grazing by horses. The prevalence of antelope 
bitterbrush on this site may result from past grazing histoty. The antelope 
bitterbrush also may have been planted in areas where it was not especially 
suited, as the antelope bitterbrush inside the exclosure was not vigorous and 

had not been so for years. 

Sbeep Creek Exclosures 
An acre-sized exclosure established in 1961 included a smaller exclosure 

(20 X 20 feet) established in 1930, allowing comparisons over 59 and 27 
years of protection with unprotected conditions. Crested wheatgrass was 
planted inside the small exclosure, where 15 plants remained (Table II) . 
There were ten live and four dead antelope bitterbrush plants in the small 
exclosure, averaging 226.5 cm tall, as compared with the 165.8 cm height 
of seven antelope bitterbrush plants immediately adjacent on an unexclosed 
site. Three heath goldenrod plants occurred in the exclosure, 95 cm, 95 cm 
and 125 cm tall. 
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Table II. Vegetative characteristics of the Sheep Creek exclosure site. 

LARGE EXCLOSURE 

HERBACEOUS SPECIES INSIDE OUTSIDE Paired T·res( 

(coverage> 5%) (CANOPy COVER ± S.D.) T P 

Ps~udorotgnma $picatll 4.4±19.6 0.8±3.4 0.32 .748 
MmtuljlJ albicauliJ 6.4±13.8 4. 1±14.! .791 .4348 
BromU! t«forum 4.4>9.5 1.4±3.4 0.96 .3509 
Lomatium jomiculncrum 0 0.3±.77 
&lAgi'u'''' dmJll 45.9±38.3 2 1.1 ±29.0 2.097 .0427 
Phlox Iongifo/in 6.4>9.6 0. 1±0.6 3.962 .0005 
Hapfflmipa comma 16.6±23.9 29.8±27.7 .9575 .3444 
Eriogonum h~rackoidn 4.9±21.8 0 

SHRUBS 

Amhia tridmrata 
H,;ghl (on) 209.8±80.3 I 95±86.8 .833 .4084 
Number of live plants 43 
Number of dead plants 13 

SMALL EXCLOSURE 

HERBACEOUS SPECIES INSIDE OUTSIDE Paired T-rest 
(coverage> 5%) (CANOPy COVER ± S.D.) T P 

BromUJ uctorum 4.4±9.5 1.4>3.4 0.96 .3509 
Hnp~roJI;pa comam 3.B±6.7 26.3±28.3 3.32 .0019 
Lornatium fomiculAcrum 6.3±11.9 O.3±O.8 2.384 .0255 
Phlox kmgifolid 20.8;t30.2 0 
Ps~udoroq;nma spictl14 3.4>9.3 O.8±3.3 1.1 8 .248 
&lngin~/kt dmsa 54.5±39.9 31.6>38.1 1.103 .2771 

SHRUBS 

Purshia tridmllJln 

Height (em) 226.5±88.3 I 65.8±66.3 1.134 .2748 
Number of live plants 10 0 
Number of dead plants 4 0 
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Perhaps the most striking differences in me herbaceous union inside and 
outSide me small exclosure were me dominance of needle-and-mread outSide 
and the hjgher coverage of Harryseed lomatium (Lomatium fomiculaceum), 

longleaf phlox and tall tumblemustard inside. The cause is unclear, bur 

different past and present graz.ing regimes, and the relatively small size of me 
exclosure, which may enhance moisture retention, may be responsible. 

The larger exclosure provided similar comparisons and included more 
species (Table II), but Harryseed lomatium was less prevalent in me large 
exclosure man in the smaller one. Whitestem mentzelia was common on 

this site and was not observed elsewhere in the Middle Fork exclosures. If 
grazing is to be considered the major factor influencing differences between 

excluded and unprotected areas in mis canyon, why should parsnip-flowered 
buckwheat and longleaf phlox, both relatively unpalatable half-shrubs, 
be more prevalent inside me exclosures than outSide? Orner factors were 
probably involved, including competition for moisture between plant species, 

successional patrerns of vegetation following protection from different kinds 
of djsrurbances, different soil and moisrure regimes among me various 
exclosures (mjs site is the highest, located on a ridgetop), and climatic change 

from periods of relative drought to periods of high precipitation. 
Forry-mree live antelope bitterbrush plantS occurred inside me large 

exclosure. These were comparable in height to plants inside rhe small 
exclosure. Dead plantS constitured 23% of the standing antelope bitterbrush 
stems. Needle-and-thread characterized the understory inside the exclosure, 
while a large variery of species consriruted relatively equivalent proportions of 
the vegetative cover OUtSide. Cheatgrass occurred primarily beneam antelope 
bitterbrush plantS, while needle-and-thread occurred in openings between 
shrubs, where effectS of shade and moisture competition were less. The higher 

coverage of lesser elubmoss inside this exclosure reflected lack of disturbance 

of the soil surface. This site was considered primarily an Antelope bitterbrushl 
Bluebunch wheatgrass communiry. It may be me moSt severe site enclosed in 

the general area. 

Reservoir Creek Game Exclosure 
The Reservoir Creek exclosures were eStablished in 1949. The "game" 

exclosure, located on the weSt and southerly exposed slopes south of Reservoir 
Creek, contained a variery of sites and at least two communities (Table 12). 

OutSide replications on comparable adjacent sites were difficult to locate; 
finally, we found one outSide replicate of me antelope bitterbrush Stand in the 

exclosure on an adjacenr slope north of me exclosure. 
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Table 12. Vegetative characteristics of the Reservoir Creek game exclosure sire. 

East cod ofgdQSlI[( 

HERBACEOUS SPECIES 
(coverage: > 5%) 

Bromus Uctorum 
Ericl1mma 'ItIUJ~osa 
Hnpmmipa C0m414 

Poa UCUrukJ 
Psnufgrrxgnn'i4 Jpicata 
&lagin~11A tlmsd 

SHRUBS 

Punhia tridmlllUl 
Height (em) 
% decadent 
Twig length (em) 

Noah and west side of gdosuIJ: 

INSIDE OUTSIDE 
(CANOPy COVER. S.D.) 

4.4,9.5 5.4,6.6 
1.0,28.5 0.8".4 
0.8".4 12.0,24.9 
3.4±6.0 O.I±O.6 

23.0"1.7 15.6,22.4 
15.0,30.9 2.6,8.9 

167.0 130.5 
22.5 28.0 
1.25 5.24 

Paired T-test 
T P 

on .452 
1.1 4 .269 
2.02 .058 
1.94 .067 
0.31 .759 
1.91 .0716 

2.72 .0 135 
1.00 .3299 
3.83 .0004 

6 1 

HERBACEOUS SPECIES 
(coverage> 5%) 

INSIDE(n) INSIDE (W)' Outside(W)l T-TEST 
(CANO Py COVER, S.D.) 

C"PU atrab",ba 
Ericamma IIIlUUOUl 

Fmuca idalJomsiJ 
Poa l«undtJ 
PmukJroepnia spicl1l4 

SHRUBS 

Purshia tn'den/I1Ul 

Height (em) 
% decadent 
Twig length (em) 

6.5±14.5 
0 

47.9,27.7 
6.8,6.9 

10.5,16.9 

104S 
16' 
1.25 

lSeverc site witho ut significaOl grass understory. 

2l,ess severe site with moderate grass understory 

0 
4.6,14. 

0 
0.1,0.6 

7.3.:t20.8 

123.2l 

36' 
1.25 

0 
4.7>20. 1 

0 

23.9,26.2 

10·t5 
21 

5.75 

T 

0 

4.65 
2.13 

.46 
2.54 
7.6 1 

l lnside(n) is near ridgt:. more mesic site than inside(w) which is on a sleep soum facing slope. 

P 

1.00 

.0002 

.0468 

.65 13 
.020 

.000 1 
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T he crest of the ridge inside the exclosure was considered a Theeetip 
sagebrushlldaho fescue community. We found no replicates adjacent to 
the exclosure. The aspect was northwest. The community consisted of a 

vigorous stand of Idaho fescue . Bluebunch wheatgrass, Sandbetg bluegrass, 
hawksbeard, threetip sagebrush, and antelope birterbrush comprised between 
3% and 10% canopy coverage. 

The rest of the exclosure faced south to southwest and probably contained 

an Antelope birterbrush/Bluebunch wheatgrass community on the more 
xeric sites. The higher canopy coverage values of bluebunch wheatgrass and 
antelope birterbrush outside the exclosure were taken from the adjacent slope 
and may reAect less severe growing conditions there. Antelope birterbrush 
plants in the exclosure were most decadent on sites having the highest grass 

coverage. The youngest and thriftiest plants inside this exclosure occurred 
on the mOSt severe sites, where grass cover was lowest. A few plants were less 
than 30 cm tall, indicating seedling establishment, but antelope bitterbrush 

plants were commonly reproducing by layering. Intensively browsed plants 
outside the exclosure showed three to four times more leader growth than did 
those inside. Dead and decadent antelope birterbrush was significantly greater 
inside than outside the exclosure, the difference being related to associated 

grass cover. Mule deer were the major users of this site; a few pellet groups 
appeared inside the exclosure. 

Reservoir Creek Stock Exclosure 
This exclosure was on a gentle slope below the game exclosure and farther 

south . It appeared to be an Antelope birterbrush/Bluebunch wheatgrass 
community (Table 13). Deer use was abundant in this exclosure and some 
horse use occurred. Hunters apparently used the exclosure as a corral in the 
recent past. On the east side, bluebunch wheatgrass exhibited the highest 

coverage values, both on a representative site replicated outside, and on an 

unreplicated severe site inside. Cheatgrass was present on the severe site but 

not on the replicated sites. Neetlle-and-thread coverage was higher on the 
unprotected site than inside, while heath goldenrod showed higher coverage 

inside than outside. The mote severe site had lower coverage values of antelope 

birterbrush, and big sagebrush was present, suggesting a Big sagebrushl 
Bluebunch wheatgrass community. Neetlle-and-threadgrass may be a high 

seral dominant, wh ich ultimately would be replaced by bluebunch wheatgrass 

on this site. 
Needle-and-thread dominated the south side of this exclosure and the 

adjacent unprotected site, with antelope birterbrush and big sagebrush in the 
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Table 13. Vegetative characteristics of the Reservoir Crec:k stock a closure site. 

HERBACEOUS SPECIES INSIDE (low) INSIDE (high) OlITSlDE (high) T-re5[ 
(covuagC' > 5%) (CANOPy COVER ± S.D.) T P 

Armllril1 conlntll 0 7. 1±9.7 11.0±14.7 0.26 .8008 
Bromus t«forum 6.6±23.8 0 0 
mtucil octoflora 0 15.5±2 1.1 7.9±6.7 1.82 .0842 
Hnpn-ostiJUl comlllll 0 42.6±25.4 57.1 ±25.6 1.94 .0676 
Puud(lro~gllm'a Sp iCIlUl 18.3±30.5 0 0 

SHRUBS 

Armnuill tridmlntll 

Height (em) 129.0±23.8 11 0.3±47.3 0 2.35 .0296 
% decadC'nt 36.0±20.4 46.5±17.2 0 1.69 .1077 
Twig length (em) 13.0iS.3 9.3±3.0 0 4.64 .000 1 

overstory. Although big sagebrush was nOt tecorded in the plots, it occurred 
on the site and was taller, less decadent, and exhibited longer leader growth 
inside the exclosure than outside. T he plants outside the exclosure were 
extensively browsed. 

Wyeth Burial Site 
This burial site, excluded from grazing by a low pole fence, is on a flat 

bench across from the "Flying B" on Idaho Fish and Game Department land 

and is approximately 3.3 m by 6.6 m in size (Figure 18). It was surrounded 
by a big sagebrush communiry, but only one small sagebrush plant occurred 
inside the fence. Needle-and-thread was dominant, with coverage estimated 
at more than 80%. Cheatgrass was present, with coverage estimated at 10%. 
Some bluebunch wheatgrass was present at 5% coverage. Three dead heath 
goldentod plants occurred on this site. No fo rbs were present. This greatly 
disturbed site provided evidence that needle-and-thread wasseral to bluebunch 

w .tgrass on these benches. At least some of the benches along the river were 

probably a Mountai n big sagebrush! Bluebunch wheatgrass communiry, to 

which this site presumably would succeed iflefr undisturbed. 

Sunflower Creek (Hood Ranch) Exclosure 
The fence at this site was torn down in the mid- I 980s, but the outline of 

the exclosure was readily apparent from a line of blue bunch wheatgrass along 

one side, wire lying on the ground near one corner, and trails along other 
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Figure 18. Wyeth burial site ncar Warm Springs Creek (Mormon Ranch), MiddJe Fork 
Salmon River. This sire was escabl ished in 1915. Phorograph July 1988. 

HOOD RANCH ElCCLOIURE lITE JUNE 

Figure t 9. Views inside the formerly exdosed sire and Quuide adjacent, Sunflower Creek 
(Hood Ranch), Middle Fork Salmon River. June 1990. 
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sides (Figure 19). It was 0.4 ha in size. An O.4-ha plot was established adjacent 
co me exclosure sire for comparisons. 

The herbaceous union did not show significant differences in coverage 
of bluebunch wheatgrass. cheatgrass. or arrowleaf balsam root. the three 
major plant species (Table 14). The slightly higher coverage of cheatgrass. 
and presence of field chickweed outside of the exclosure. were offset by the 
slightly higher coverage of annual mustards inside. A significant difference in 
bluebunch wheatgrass seed stalk heights was apparent on the exclosure site 

(mean 75.7 cm) and the adjacent site (mean 69.2 cm. T = 2.9734. P=.0039). 
The shrub component showed rather dramatic differences inside and 

outside the exclosure site. Live antelope bitterbrush was nearly absent outside 
the exclosure site in its vicinity. Within the exclosure site. 47 of90 plants were 

alive. while 3 of 66 were alive adjacent to the site. One of the three plants 
outside was 34 cm tall. while the other twO were more than 200 em tall. A 
variety of size classes were represented inside the exclosure. Fifteen of20 heath 
goldenrod plants were alive inside the exclosure site. while 28 of 42 were alive 
outside. an insignificant difference. These plants were all heavily browsed. 

Mountain big sagebrush. represented by three plants inside the exclosed site. 
was not found on the adjacent plot. Heath goldenrod was taller inside than 

on the adjacent site. 
This site was considered an Antelope bitterbrush/Bluebunch wheatgrass 

community. based on the presence of these species on the exclosed site. The 
reduction in shrub components outside was attributable to the site being a 
major elk and mule deer wintering area. Since the shrub component was 
so depauperate on the sites consistently exposed to browsing. the trend 
was towards a Bluebunch wheatgrass/Arrowleaf balsamroot commun.ity. As 
evidence of antelope bitterbrush disappears. interpretation of the successional 
status in the absence of the exclosed site will become progressively more 
difficult. 

The ridge above this exclosure site was burned in the Mortar Fire of 1981. 

On the most southerly exposed sites. cheatgrass and arrowleaf balsamroot 
predominated. and antelope bitterbrush plants were all dead. However. on 

other sites where Idaho fescue was present. we observed sprouting from the 

rOot collars of many burned antelope bitterbrush plants. The whole area was 

traditional mule deer winter range; it probably was grazed by livestock when 

the homesteads were occupied. Bud Hamilton. a long-time USDA Forest 

Service employee having extensive knowledge of this area. said that sheep. 
cattle and horses grazed the Thomas Creek area in the 1920s and I 930s. The 

Idaho Department of Fish and Game bought the Hood Ranch in the early 
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Table 14. Vegetative characteristics of the Hood Ranch exclosure site. 

HERBACEOUS SPECIES INSIDE OUTSIDE Paired T-test 
(coverage> 5%) (CANO Py COVER . S.D.) T P 

&4amorhiza mgiltlltll 14.4,)2.4 8.5±20.2 0.418 .6778 
Bromus trctorum 44.3±31.5 52.4,)2.9 0.669 .5071 
Cuashum I1rvmIt 0 O.l±1.l 
Crucifml spp. 5.3.9.3 1.0 I ±1.I 1.18 0.244 
umatium flmieuiacnlm O.3±1.1 0 
Ph""' !.ngifoli. 2.3±3.8 0 
Pstudoro~ma tpicatll 15.5±29.3 17.0.27.8 0.9924 0.3498 

Pseudoroegnma rpicalll 75.7<7.9 69.2.9.6 2.973 0.0039 
secdstalk heights 

SHRUBS 

ArtnnisiJ1 tridmt411l 

No. planu 3 0 
Hdghr (em) 11 3.3.4.0 0 
No. dead 0 0 

ChryJothamnus visddiforus 
No. plants 2 
Hdght (em) 57±12.7 17 one plant outside 
No. dead 0 2 

Ericameria nauuoJa 
No. plants 15 28 
Height (em) 65. t±18.7 57.6±18.4 1.739 0.095 1 
No. dead 5 14 

Punhia tritknraur 
No. plants 47 3 7.68 0.0001 
Height (em) 143.4±42.9 200± 0.412 0.683 
No. dead 43 63 

1940s to secure the mule deer winter range by removing the livestock. In 
1966. hardly any elk wintered in the area. according to Hamilton. T he Idaho 
Department of Fish and Game estimated the elk population fo r the Middle 
Fork hunting uni t 27 at 4.753±204 in January 2002. 

Pence Report 
This report includes a sequence of photographs taken by Thomas Pence. 

Mackay. Idaho. in October 1925. and by Dan T . Pence. Salmon National 
Forest. in December 1968 (Figure 20). T he area covered included Brush Creek 
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to Short Creek on the west side of the Middle Fork River in the vicinity of the 
"Flying Bn and Bernard Guard Station. These sites were photographed again 
in June 1988. The original typewritten reporr by Dan Pence, then forester at 
Cobalt Ranger District, was on file at the supervisor's office, Salmon National 
Forest. 

Repeated photographs offour sites suggest decreases in antelope birrerbrush 
and increases in heath goldenrod occurred from 1925 to 1968. Photographs 
taken in 1988 suggest both species further declined in the intervening 20 

years. 
The 1968 Pence report stated that the Wilson brothers owned the Mormon 

Ranch and the "Flying B" property in 1925. The brothers winrered catrIe and 
horses in the area. The Wilsons were reported to have lost up to 500 head of 
catrIe during the 1928 winrer, a severe one in this area, after which they sold 

these properties. 
Thomas Pence reported deer were abundant in 1925 but less abundant in 

1968. H e felt less antelope bitterbrush and grass cover existed in 1968 than 
in 1925. 

Figure 20. Photographs of 
a mule deer wimer range 
between Brush Creek and 
Shorr Creek, Middle Fork 
Salmon River, 1925 and 
1988. The earlier photograph 
was taken by Thomas Pence. 
Mackay, Idaho. 
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Discussion 
Three attributes of the vegetation pattern stand Out fot the region, 

coinciding with the moisture gradient. First, Big sagebrush communities 
are common and well developed on the southern portions of the area. They 
became scarce and less well developed along the main Salmon River and in the 

South Fork. Second, more mesic communities tend to occur as understory in 
Douglas fir or Ponderosa pine communities. Thus, a Mountain bigsagebrushl 
Bluebunch wheatgrass communiry may be positioned next to a Douglas fir 

stand where the herbaceous union appears much the same as without the 
con ifer component. Third, an increasingly larger component of forbs occurs 
in stands of the same communiry along the southeast to northwest gradient. 

While sagebrush species are common in the more arid valleys such as 
Thomas Creek and Brush Creek in the MidrUe Fork, they gradually diminish 
in importance on the more northerly and westerly portions. Conversely, 

bunchgrass-dominated communities proliferate in the central portion of 
the mountain canyonlands. Bunchgrass stands characterize the slopes in 
Big Creek and much of the narrower portions of the MidrUe Fork. FinaUy, 
forested communities or their seral stages characterize the main Salmon 
Canyon and its South Fork. Cliffy areas in the Middle Fork and the main 

Salmon River have curlleaf mountain mahogany and li ttle greenbush stands. 
Antelope bitterbrush communities exist throughout the region but are more 
abundant along the northern portions. 

Tisdale (1986) considered the grassland rypes of the lower Salmon-Snake 
River region highly stable and nor likely to change without a major climatic 
alteration. Exotics have invaded many of these communities since he made 
those observations. Tisdale (1986) considered shrub communities more 

responsive to shifts in fire and grazing regimes than the grasslands. Curlleaf 

mountain mahogany and common snowberry may have increased their tange 
in the absence of fire, and short-term climatic variation also may have made 

the shrub complex more responsive when environmental conditions change. 

Johnson (1986) concluded from an examination of vegetative change across 

the western range that alterations in the sagebrush complex were site-specific 

and related to kind of use and site characteristics. Generally, no major shift in 
sagebrush distribution has occurred as a result of use, and the distribution of 

these species over a 115-year period has remained similar, although reduced 
in overal l cover Oohnson 1986) . 

Gruell (1983), Houston (I 973), Tisdale et a1. (1965), and others provided 

evidence from undisturbed sites that a general increase in shrubs had occurred 
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across the west. Alterations in community structure require long periods with 

significant climatic change. An example from the Grays Lake, Idaho, area 
approximately 150 miles southeast of the central Idaho mountains shows 
dramatic change over a 70,OOO-year period (Beiswenger 1991). A cold, dry 
sage steppe occurred from 70,000-30,000 Before Present; a conifer woodland 

from 30,000-11,500 BP; a juniper-forb complex from 11,500-7100 BP. 
The more receot cooler, moist climate again caused increases in conifers and 

decreases in steppe plants. The hypothesis that changes in climate may first 
be noticed in shrubs seems tenable. 

While longer term change may favor woody plants, on the shorter term, 
wildfires that remove woody plants from communities and favor grasses 

and forbs will encourage stands dominated by sagebrush species, antelope 
bitterbrush, and possibly mountain mahogany to appear as grassland 
dominated communiries. While some woody plants typically remain alive 

following fire, stands designated as grassland without a shrub component 
might eventually revert to shrub-dominated communities as rime following 
disturbance increases. 

OUf community descriptions are provisional, pending further examination 

of soils and of more stands. Our information is not adequate to identifY 
communiries dominated by needle-and-thread. Needle-and-thread is 

abundant in stands along the Middle Fork and in Big Creek, sometimes with 
a mountain big sagebrush overstory. These communities may be successional, 

either currently disturbed or recovering from past disturbance. Since 
communities dominated by needle-and-thread occur farther south, they may 
extend into the srudy area. 

A problem in identifying the maximum potential vegetative expression 

for a site is not knowing the histoty for the site, and hence the degree of 
disturbance. A community may be located in an area where grazing and fire 
were likely major influences in vegetarion composition. Many of the stands 
we examined probably were most influenced by wildfire and grazing pressures 

. some time in their history. Whether drought and climatic change have 
II. , need their structure more than fire and grazing history is debatable. 

Nanve ungulates also may have influenced composition and structure of 
some communltles. 

The prevailing moistute regime is undoubtedly responsible for the 
reduced presence of sagebrush in the northwestern portions of these 

mountains. Big sagebrush does not reappear until the Blue Mountains and 
the eastern Washington scablands, farther north and west, in more arid 
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climates. Hironaka et al. (i 983) speculated that the extensive cloudy periods 
characteristic of this region in winter prevent the nondeciduous sagebrush 
species from photosynthesizing sufficiently to persist, based on experimental 
evidence developed by Pearson (1975). 

The change from shrub-steppe to forest in this region is subtle, and may 
be the major source of concern in designating communities. Bluebunch 

wheatgrass-dominated stands may be seral to sagebrush, antelope bitterbrush, 
curlleaf mountain mahogany, ponderosa pine, or Douglas fir. Factors that 
prevent the establishment of one of these woody species in these stands 

mayor may not be related to the prevailing soil and climatic regimes; 
hence, some stands we consider Bluebunch wheatgrasslSandberg bluegrass 
may eventually be recognized as successional. The same may be said for all 
provisional communities that have a counterpart with a taller shrub or conifer 

predominating. Some curUeaf mountain mahogany srands may succeed to 
Douglas fir, and some antelope bitterbrush to ponderosa pine. 

We mustexpecrsome elisturbance in the absenceofanthropogenic influence 
and wildfire. Pocket gophers, ground squirrels, badgers, deer, elk, and bighorn 
may elisturb local sites sufficiently in search of food, during breeding, or for 

bedsites, to maintain some species that othetwisewould disappear or diminish. 
Those species may persist on a site long after the disturbance is nOt otherwise 
noticeable. It is perhaps significant that the old campsites used by Sheepeater 
Inelians on lower Big Creek, now simply depressions on the ground, have the 
same vegetative composition as the surrounding area. However, the shallower 

sites excavated for archaeological purposes can be recognized by the elifferent 
species composition 15 years after the elisturbance. The Wyeth grave sites 
covered by a pure stand of needle-and-thread, while the adjacent grazed stand 
was dominated by big sagebrush, illustrate the long-term nature of influences 
on the vegetation complex in the region . 

Another problem centers on the presence of cheatgrass, an introduced 

annual exotic, and other similar species in these stands. We did not use 

cheatgrass to define communities, but it must be considered a permanent 
part of the communities where it occurs, peneling major climatic change 

or elisturbance. We hypothesize thar on more mesic sites desiccated by 

wildfire or grazing, the possibility exists cheatgrass will decrease and perhaps 
elisappear as time since elisturbance increases, coincieling with an increased 

moisture regime. On other more xeric sites it will likely persist and may 

increase following disturbance. Cheatgrass is ubiquitous, not confined to 
anyone community. Hence, it does not appear to identify any particular 
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plant communiry. We follow the convention of excluding cheatgrass when 
describing communities. 

Shrub-steppe vegetation on the East Fork and MidrUe Fork Salmon River 
drainages has been undergoing a transition from past disturbance. The areas 
have a relatively long history of use by humans and associated livestock. 
The area around the "Flying B" served as a winter range fot up to 1.200 
head of pack stock that supplied mining operations in the adjacent higher 
country. Farming and grazing these properties likely caused major changes 
in vegetation . 

Parts or all of some exclosures were not within antelope bitterbrush
dominated communities. but were seral communities of which antelope 
birrerbrush was a part. The exclosures above the "Flying B" and at Cave 
Creek appear to represent this condition. These exclosures were established 
to demonstrate the adverse effects that game. mainly mule deer. or livestock 
grazing were having on antelope birrerbrush and other vegetation. Some 
40 years after their establishment. the exclosures experienced considetable 
changes. Antelope bitterbrush plants became decadent; shifts in plant 
composition in the understory also were apparent. The exclosures were 
established not long after livestock grazing was reduced in the areas. The 
exclosures originally included vegetation that reflected the high mule deer 
and livestock grazing pressure. We suspect high mule deer populations had 
followed earlier livestock grazing. directed at grasses that allowed woody plants 
to survive. Although predator control and reduced harvest had some inRuence. 
the vegetation change. added to livestock grazing. has to be a major factor 
contributing to the high deer populations. Horse and catrle grazing likely 
favored invasion of big sagebrush. heath goldenrod. and antelope birrerbrush 
on adjacent sites at the expense of the more palatable grasses and forbs. An 
alternative explanation implicating fire suppression along with grazing in 
enhancing shrub communities is tenable. but this assumes fire suppression 
was effective in the 19 lOs and 1920s. In the late 1980s and early 1990s before 
the major fires. shrubs were becoming decadent. and thrifty stands of grass 
were appearing in the exclosures. Shifts in the understory composition were 
occurring from species that included cheatgrass and neerUe-and-thread to 
bluebunch wheatgrass and associated forbs. Mule deer populations are lower 
than in the middle decades of the 20'" century. and the elk population has 
increased. The apparent transition from shrubs to grass probably will favor 
elk over mule deer. Current fire management policies should enhance that 
(ransmon. 
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Climatic change. including the major drought of the 1930s. likely had a 
substantial effect on these plant communities. Shrubs would be expected to 
proliferate during those conditions. both on sites where individual species 
exist as seral dominants or codominants and on sites where they occur in the 
climax. Periods of high moisture would favor the associated bunchgrasses. 

Vegetation change would occur in response to natural climatic fluctuation in 
the absence of human interference. especially since climatic changes would 
affect fire frequencies . When climate predisposed higher fire frequencies. the 
vegetation condition would reflect the combined effects. The fluctuating 

climate predisposes change in the vegetation complex and. subsequently. the 
animal complex. that is vety unlikely to be replicated in the future (Holling 

and Meffe 1996). This contrasts with the concept that change occurs as a 
long-term cyclic pattern. repeating conditions at an as-yet undefined long
term interval. 

Conflicting trends occur in shrub-steppe species composition across the 
western rangelands. Burkhardt and Tisdale (1976). Gruell (1983). Hull 
and Hull (1974). Johnson (1986). Madany and West (1983). Martin and 
Turner (1977). Passey and Hugie (1962), Tisdale and others (1965). and Vale 
(1975). suggest that woody species. including the sagebrush species. have 
increased ovec thjs cencury, in some cases because of grazing, in other cases 
due to fire suppression, and in others where neither grazing nor fire were 
important. Grazing and fire prevention are generally held responsible for 
changes in plant composition in forest and shrub steppe across the arid West 
(Gruell 1983. Branson 1985). More recemly. evidence has appeared that the 
increasingly higher concentrations of atmospheric carbon dioxide will alter 
community composition and function (Bazzaz 1990). with much uncertainty 
about results (ldso 1998. Vitousek 1994. Strain 1969. Marshall and Zhang 

1994). However. Polley (1997) reported transition wnes between grasslands 
and forest may be among the first areas to experience species change as CO, 

rises or climate changes. and trees and shrubs may increase at the expense of 
grasses. 

Evidence of long-term increases also appeared in the herbaceous 

components in shrub steppe (Yeo et al . 1990. Austin and Urness 1998). These 
increases were attributed to changes in livestock and native ungulate grazing, 
deliberate efforts to reduce or eradicate woody plants to favor herbaceous 

forages for livestock. Prescribed burns and wildfires also favored change to 
herbaceous species over woody species. 

If fire suppression and livestock grazing have been the major human 
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influences on these communities. current policy dramatically alters these 
inHuences. It provides substantial opportunity to investigate systems that 
detect natural change. climate-induced change. and variations related to the 
effects of rising atmospheric CO, as it affects photosynthesis. respiration. and 
plant growth. Lindroth et al. (1993) reported that elevated CO, atmospheres 
predicted for the next century will produce measurable changes in individual 

plant species and affect community structure and nutrient cycling on a broad 
level. Polley (1997) said transition zones berween grasslands and foresr may 

be among the initial areas experiencing species change as CO, rises or climate 
shifts. Trees and shrubs may increase ar the expense of grasses. The long-term 

interactions berween fire. climate. and herbivoty continue to affect the shrub
steppe communities in this region. 
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Back Cover: Big Lost River drainage illustrates the variation in shrub steppe as slope and 

aspect change. Herd Peak is in background. 
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