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A b,LORISTIC STUDY OF THE FE~'TUCA - ---------
MEADOWS l£i ~ GUNNISON NATIONAL FORE.ST 

During the summer ot 1946 a study was made of the floral composition ot 

Festuca meadows in the Gunnison National Forest. These meadows are within the 

subalpine formation and are broad expanses ot Festuca, in most cases bordered 

by aspen. Occasionally the adjacent vegetation is a spruce-fir torest on the 

upper edge or the meadow with sedges and willows frequently appearing along 

drainage channels where the soil is too wet tor the aspen to grow. The average 

annual precipitation for the area varies from 25 to 30 inches, and the snow-

tall trom 4 to 6 teet. The soil beneath allot the meadows is a rocky lateral 

moraine composed of a. m.1nure ot granitic and sedimentary rocks resting on 

dark gray shale. 

seven meadows in the Eas\ RiYer Yallay and t wo meadows in Slate River valley 

aear .Kebler pass were selected for this atudy.* These meadows ranged in alti-

tude trom 9,400 teat to ll,800 teat which is the timberline in this 8.l"ea. Each 

meadow in which collecting was done was called a station. These stations were 

classified into tour areas and numbered as follows: (l) west exposure, (2) east 

exposure, (3) south exposure, and (4) high al'Utude areas. The letters A, B, 

and C were used to identity d1tferent meadows selected tor study in each area. 

These meadows we~e visited several ti.mes during the SWlll1er to obtain intorma-

tion on plant distribution. 

DESCRIPTION .Q!. SUlW..PlN]l: &?ATIONS ,lli J!§! RIVER VALLEY 

station lA was a broad, rolling area with a west exposure, 3.5 miles south 

ot Gothic, Colorado. The slope varied trom. 5° to 15° due to the irregular 

• Additional apeoimens were collected at a high altitude station near 
CUmberle.nd Pass by Dr. Harriet G. Barclay. 
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character of the moraine. The altitude ranged from 9,500 to 9,800 teet. 

Station lB was also an area with a west expo sure about 2.5 miles soutll ot 

Gothic, Colorado. This meadow was surrounded by aspeu groves. The altitude 

ranged from 9,800 to 10.,-000 teet. The topography was less steep tban station 

l A. 

Btetion lC was a broad area with west exposure one mile south of Gothic, 

Colorado. The altitude ranged from 9,600 to 9,700 feet. The topography was 

rolling with an aYarage slope of approximately 100. The upper edge ot this 

meadow was bordered by a large aspen grove. ;jeep;1ge water from this grove and 

from two streams which flowed across the meadow maintained a high moisture 

content in the soil ot the lower areas adjacent to tbs drainage channels. In 

places it was so moist that the Festuca was replaced by False Helibore or Willow 

savannah. Three line transects end one belt transect were made to show the 

relative abundance ot different species in different parts ot this meadow. 

Station 2A had an east exposure with en elevation ot 9,600 to 9,700 feet 

and a slope of about 10°. This area was 3.5 to 4 miles south of Gothic, Colo­

rado. It was generally not so dry as the west exposures but he.d no wet depressions 

as occurred at station 10. 

station 2B was located about 3.5 miles north or Crested Butte, Colorado. 

The major portion of t his meadow was nearly level. The north edge had a steep 

north facing slope of about 15° in one place. The altitude ranged from 9,500 

to 9,600 teet. 

Station 2C had an east exposure about one mile south ot Gothic, Colorado. 

It was on a broad gentle slope with no depressions. The altitude was 9,500 feet. 

DESCRI.PI'ION .Q!. oUBALi?I NE STATIONS ,lli Sl.A'l'E RIVl!:R VAl.LEY 

Station 3A was an area with a south exposure about 6 miles west ot Crested 

Butte, Colorado, ou the road to Keblar pass. This area had a slope of epproxi-
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mately 20°. The soil was very rocky and dry . The presence of Vaccinium 

indicated that t he soil was acid. The altitude varied from 9,500 to 9,600 teet. 

Station 3B was about l.5 miles west of station 3A and also had a south 

exposure. This station was much broader then s tat ion 3A and had a gentle slope 

ot 3 to 5°. The soil was dry and stony, and the presence ot Vaccinium indicated 

that the soil was acid. The altitude was approxime.tely 9,700 feet. 

DASCRIPrION 2£:. ~ SUBAl.i'!HE STATIONS 

Station 4A was a high altitude meadow where the trail to Virginia Basin 

crosse& the first "Avery Bench'' about a mile northeast of Gothic, Colorado. The 

altitude ranged from 10,925 to ll,000 teat. The lower part of the meadow was 

nearly level and very moist. The upper pe.rt had a slope of approximately 15 

to 20°. It was dry end very rocky, and the stand ot Featuca was very thin. As 

a whole, however, the soil on this madow we.a more moist than on any of the west 

exposures occurring at lower eleTationa. 

Station 4B was a southwest exposure on a ridge above the road to cumberle.nd 

Pass. This station was approximately 35 miles southwest ot Gothic, Colorado. 

Soil moisture conditions were a bout the 881'.lle as in station 4A. The average alti­

tude was ll,800 teet • 

.MB."THOD .Q!. Pi.A.NT 00l..I.£CJ.t'IO.N AND IDENTIFICATION 

The plants were collected mainly by field press. Each plant was identitied 

by number, station, and date ot collection. ~hen it was inconvenient to carry 

a press to the field, a vasculUlll was used, and only the plants from one station 

were placed in it. These plants were numbered and put into a press after re­

turning to camp. ill numbers, date s of collection, end stations were recorded 

in a tield notebook. 

Grasses were identified by using Hitchcock's Manuel .2£ Grasses£!.~ United 

States. Other plants were identified by using either !!!!. Manual !!!.. Rocky ~-
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!!!! BotAAf b7 Coulter and Nelson, or Bockz MountaiA .Flora by RJ'dberg. A 

p.rel1minar7 cheok ot questionable 14ent1t1cet1one we.s made 1n the herbarium. 

at the Oklahoma .Agricultural and Mechanical College, Stillwater, Okla:boma. 

ill plants were cheeked in the herbariwn. ot the Missouri Botanical Garden 

in st. Louis, Miaaouri. Dittioult groups were sent to the tollowing indi­

viduals tor rechecking: grasses, to Dr. Jason .R. Swallen e.t tlle u. s • 

.Nat1oll8l Museum; Cruc1terae, to Dr. Reed c. Rollins at Stantord University; 

Umbelliterae, to Dr. Lincoln Constance at the Un1versi ty ot calitorn1a; and 

Compoaitu, to Dr. J. M.. GreeDJl&D. ot tbe Missouri Botanical Garden. 



AKALYSIS ~ Pl.ANT COLLECTION 

Att;er the plants were 1du.t1t1ed, they were arranged aeeording to their 

pb.yllogenetic relationships by listing the ind! Tiduel plants according to 

families. the stations at which they occurred, and the dates ot collection. 

DGminant and seaso11al Aspects 

The dominant plant in these meadows 111 Festuca Thurber!. It covers the 

whole meadow leaving little apace tor other plants to come in except whare it 

dies out or is diaturbed. It reproduces vegetaUvely by developing Dew cul.ma 

on the ou1ier porUon ot the wnch;. It occasionally reproduces 'by- seeds in the 

absence ot severe competition. 

In these meadows three seasonal. aspects were obaerTed trom June 23 to August 

21, 1946. The plants collected and clasaitied according to seasonal aspects 

are giTen in ta'ble l. 'fhe vernal aspect in aome ot the aadows was that ot the 

blue lupine. In other meedowa this vernal aspect was dominated by Ugusiicum 

i'orteri. Eleven species appeared in the verlllll. aspect that died out betore 

August. Thirty-nine species bloamed early but remained green during the growing 

season. 

The aestival aspect ot tbe meadow was dominated by Cempenula, Calochorwa, 

and composites such as Erigeron, S0l1dago, end .Agroseria. S1x species appeared 

only in July. seventy-tive bloomed in J"uly 'but remained green atter the bloama 

di se.ppee.red. 

Tbs serotine.l. aspect \HUI that ot tbe Gentian.a Pareyi, with the composite 

Machaeranthera aapere.. Numerous grasses were col.Leeted along •1th the serot1D.Bi 

aspect since they were meture at that time. J4any ot the grasaea grow in the 

meadow all season. Nine graaaea and aevea d1oo1iyledonoua plants were collected 

during this period. 
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bubdom1neuta 

The subdoa1nants at all stations tor the whole season were Bromus anoma.lus 

Rupr., AgrOpyron trachycaulon (Link.) Malte., .Polygonum Dougle.s11 Greene, Vicia 

americane., l.at.byrus leuoanthus, Artem1s1a arome.tica, Castilleja sulphuree., Linum 

Lewisii, Potentilla gracilis, Liguatioum Porteri, Androsace septentr1onal1s L. 

TIU'. dittuaa (Small) Kunth, Collomia 11near1s Nutt., Paeudocymopterua monknua 

(Gray) c. &. R. , and Ac.hill.ea milletolium L. 

The aubdomir&ants arising 1a J'uly and observed the rest ot the season at 

all stations were Ge.liua boreale .Ii..., .Agroseris gleucum (Nutt.) Greene, and 

Erigeron .macranthus Nutt. 

Table l. Plants Collected and Classitied According to Seasonal A,ppearancea 

Vernal (B!!,. betore August) 

Allium reticulatWll Fraser 
Delphitli.um Nelaon11 Greene 
Lepidium ramoaisaimwa A. Nel,a. 
Draba stenolobe. Ledeb .. '1'e.J."• 

DaDa (Schulz) Biioho. 
Pbaoelia heteropbylla .Purah 
Menenaia c1l1ata (Torr.) Don 
MerteliBia tusitol'mis Greene 
Mertenaia alpine. (Torr.) G. Don 
.A.ntaDDaria spee1osa 
Senecio apbaerocaphalia Greene 
Taraxacum otticir&ale Weber 

Vernal (Appear!!! aeaaoa) 

Arenaria ooagesta Nutt. 
Barberis aquitoliwa .Purah 
Thlaspi aJ:'Vense L. 
Barbarea ortboceras .i.edeb .. 
Arabia Drwmlo».d11 GraJ 
Eryamium amoenwa Greene 
Daeiophora truticosa (L .. ) Bydb .. 
Fragaria americana. (Porter) Brit. 
Potentilla gracilis Dougl. 
Potentill.a hippiana Lebm. · 
l.upinua Baker! Greene 
Lupinua J:wmicola A. Nels. 
Aatragalus tl.exuosus Dougl. 

Vernal (Auear !!!_ season) ..22!!1• 

Vicia amerioena Jlu.hl. 
LatAYl'Ua lauouthua aydb. 
GeraDiwa R1chard.son11 r. & M. 
Linum Lew1 s11 Pllr8b. 
Viola belliditolia Greene 
Viola erect1tol1a A. Nels. 
Pseudocymopterus montanus 

(Gray) C. & R. 
i aahingtonia oooidentalis 

(Nutt.) C. & R • 
Liguaticum Porter1 o. & R. 
Lomatium diasac:tum (Ntrtt.) 

Ma th. &. Const. var. 
mult1t1dwn (Butt.) Math. &. Const. 

Androaaoe eeptentr1onal1s L. 
var. d1:ttuaa (Small) .Kunth 

Oollamia l1near1a Nu.tt. 
G111a aggregata (.Furah) Spnng. 
Hy'clrophyllum ll'eadleri (Gray) Haller 
.Lappula tlor1 bW1da. (Liehm. ) Greene 
Pentatemon atrictua Benth. 
oastille Je 11nearitol1a Bentb.. 
caat1lleJa aulphurea f(Jdb. 
l..onicera involuerata l3anka 
Valeriana acutiloba Rydb. 
Valeriana oertophylla (Hook.) Piper 
J.Algaldia Boopea11 
Achilles m.1.lletolium L. 



'l'able l (ooni.) 

Va:rnal (',Pf!ar !ll. season} ~­

.Ar~sia aro11atica Bydb. 
Ariallliaia tr1clentata Nutt. 

c.lochortus Gwmisoni1 Wata • 
.smilicina atellata (L.) Dest. 
Dl"aba spectabilia Qree.u 
Arabia glabra (L.) Bern.b.. 
Heuehara pan1tol1a .Nutt, 
Anteilll81'1a apr1ea Oreene 

Aast1Yal (luly !!! 9ust) 

St1pa oolwnbia.na Macoun. 
nr, NelaoD.11 (Sorib..11-) &.tcb.c. 

Phl.eum alpinwa L. 
Phl.eum pratanse L. 
'l'-.riaetWR ap1oatum (L,) Rioht 
Koel.eria cria'lata (L,) Pera. 
llelica ap•otabil1a Scri'bJ:U 
Poa :re.ndler1ana (St811d•) Vase7 .: 
Poa inerior B;rdb. ' 
PJa pratenaia L. 
Festuca 'fhurbe~1 Vs..:,eJ 
Broaa anomalua Rupr. 
Bromu.a pol)'anthua Soribn. 
AgropJNn aibsecundua (Link.) B.Uchc. 
.Agropy.ron ,rao.bycaulon (Link.) Mel te. 
SUaaion llyatrix 
Carex .EggelauD.11 
Er1ogonum aubalpinum Greene 
iriogonwa umbellatum Small YU• 

teotum A. Nela. 
PolygoDWR Douglas11 
l,.Jclmia Dru.nm>ndi s. Wata. 
DelphW\111. lNlrbe7i (lhnll) Buth 
Aoon.1 tUJJ1. eolumbtua;· Nutt. 
Thal.1otrwa Fel'&'Ueri .&ngelm. 
AJHIIIG.118 sloboa Nutt. 
Cor,clal18 &tll'N Willd• 
Lepidiwa v1rgiuialffl l.,,. 'lar•? 
Descurainia oal.it'ornics. (01'&7) Sohulz 
ErJa:aium capita tum ( Dougl .• ) Gree• 
Ribes leptanthum 
.R11Dea leptanthum var. brachyanthum Gray 
.PotenUlla arguta Purah 
Sieversia o111ata G. Don 
Rosa Fendleri 

.A.eatiTal (1ulz ~ !!§Ud) .!!!!,­

Aatt~agalus alpinum L. 
CheJlaenerion anguatitolium (L.) scop. 
Qayopby'tum ramoa1aa1.mm 'f. & a. 
VacoiBiwa eaeapi to8\Ull Miohx. • 
Gentiane. bet.erosepala 1mglem. 
B'n.aera apeoioaa• 
Aeastache urt1c1tolia (Ben.th.) .Bydb. 
Dracocephalum parv1tlorum Nuh. 
PentateJK>n procerus Dougl. 
Pentatemo11 gl.aaoua Grahalll Tar. 

ste.noaepalua Gray 
Ped1cular1• Gray11 A. Nels.• 
OrtlM:>carpus luteus .Nu.tt. 
Gali um bore ale .a.. 
Symphoriocarpua rotunditoliua Gray• 
Cempuula rotund1tol1a L. 
Cempanula Parryi Gray 
Chryaopais Tilloaa Nutt. 
Chryaotl:lalm.us 1utueeoaua (Pall.) Brit. 
Oreoolu7sum Parry1 (Gray} BYdb. 
Solicle.go corymbo.aa Nutt. 
Sol14ago d•CN.mbena Gre~n• 
Aatar 08.nyld Vaae7 
Erigeron COulteri Porter 
Erige:ron elal1or 
lrigeron macranthua 
J.ntennaria paryitol.ia 
.Anteanaria roeea. 
Helianthella qu1nque.nerT1s ( li>Ok.. ) Gray 
Y1guura Jrml.titlora Bl.eke 
Ar*emiala tr1g14a 11114. 
.Artemia1a gnapaalo14ee Hutt. 
.senecio craaauJ.us Gray 
Senecio BigeJ.ort1 Gray 
Senecio crocatua By4b. 
Senecio 1endl•r1 Gl"af 
SG-e1l1o eremoJhilu Rioh. 
senecio glauoeacena Bydb. 
Seucio Wegerruma Nu.tl. 
Senecio aerra Book. 
Cardtma Nelso.n11 !18Dlll8l • 
Agroseris glati"wn (Nutt.) Greene 

serotiaal (AJ.JiU!t only) 

s,1pa oolwaoiana Macoun • 
Stipa l.eUermwuui Vasey 
Stipa robuata Scriba. 
Blepharineuron trichol•p1s (Torr.) Nash 

• BloomiJJ& and truit111& period 



Table l (oont.} 

Serotinal (August onlz) cont. 

Deohampaia caespitosa (L.} Beauv. 
Poa ma.croclada Rydb. 
Poa stenantha 1':rin. 
Bromus ciliatus L. 
Bromus marginatus Nees. 
Ohenopodiwn atrovirena 

Serotinal (J.Uguat only) cont. 

Gentiana Parry! Engelm. 
Gentiana plebeJa 
Chryaothamnua lueeolatus 
Aster aclaeandens Greene 
Machaerethera aapera Greene 
Machaerenthera rubrice.ulis Rydb. 

The plants which were subdominant at special stations included Blephari• 
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neuron tricbolepis end Vaccinium oaeap1tosum on the south exposures, Tare.xacum 

otticinalis on the west exposures, e.nd Del_phinium Nelsoni1 and Aconitum colum-

bianum in the wet draws ot the west exposures. 

In some ot the meadows wet depressions were caused by an accumulation ot 

surtace drainage or seepage • .All pl.ants that grew 011 these areas were larger 

and more luxuriant than those 011 the drier locations. S01118 ot these depressions 

were too wet tor Festuce. • consequently False Hali bore or salix were dominant. 

l..1guatiotW l>orteri usually occurred on the east exposures and only in the 

moist depressions on the west exposures. Bromus polyantnu.s grew best and most 

treqantly in the more moist depressions end eometimes even displaced the F~stuca, 

but it occurred on all slopes in limited numbers. 

Certain species occurred only at one station. This may 'be due 'to several 

tact ors. Ce.ttle haTe weakened the Festuca by overgrazing in somo meadows; 

consequenily remnants ot subeli.Jllax plants haTe gained a tirmer hold in places. 

In some maadows wet areas occurred which tavored the in"lasion ot species pre-

tarring a moist envirom.'lent. Dry, rocky knolls enoouroged the persistence ot 

the pioneers because or the shallow characier ot the soil. 

'l'b.e main pioneers which were quite common are Chrysopsis, Er1ogonW1l, 

.Antennaria, Pentstemon, Er7amium, Gilia, and Chrysotn.amnus. There were also 

pioneers that persisted only at one or two stations where cond.1•1ons were tavor-
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able tor them. It was observed that the pioneer plants nearly always occurred 

on the upper one-third ot the knolls in these meadows where t he soil was less 

deep and. lower 1n average moisture content. Pioneer plants which were observed 

at only one ate..tion were as follows: 

.Pluta 

Barberis aquifolium Pursh. 
Chaenactus Dugaldii 
Artemisia tridentata 
Artemiaia frigid& ( oilld.) A. Nels. 
.Anten.naria speciose. 
Artemisia g.naphaloides 
Corydalis a.urea willd. 
Castilleja linearitolia :Senth. 
Orthocarpus luteus Nutt. 

Q,uadrat and Line Transect Analysis 

Ste.ti on 

3A 
4B 
2B 
u 
lA 
lC 
lA 
lA 
l A 

SH·eral quadrnt studies and two line transects were made in the meadow 

at station lC to determine the dominant species and the pl.ant succession rrom 

the tops ot knolls to the bass ot the slopes. The data showed that Festuca. 

Thurberi was dominant. .l.ine transects, which extended from the top to the 

bottom of two knolls , showed that there was a definite succession trom the dry, 

rocky .top, which was covered •1th pioneers, down to the bottom .of each knoll 

where e. Featuea meadow climax had developed. '.fhe plants which appeared along 

the lino transects trom top to bottom of two slopes are given in Table 2 

according to genera. 

Table 2. Plants Appearing on Line Transects From Top to Bottom of Two Slopes 
At Station lC 

Stage No. 

l. (top or slope) 

Transect, west side 
(56 Meters) 

Eriogonum. 
AatenDaria 
Ohrysotb.amnus 
.Artemisia 
:Pentstemon 

Transect, north side 
(45 Meters) 

Er1ogonum 
Artemiaia 
.Antennar1a 
Te.raxa.cum 
l?entstemon 
.Potent Ula 
Ge.lium 
Achillea 
Troximon 



Stage Ho. 

l. (top ot slope) 
(cont.} 

2. 

'!'able 2 (cont.} 

Tre.naect, west aide 
(56 Metera} 

Lup1nua 
Eriogonwa 
Arabia 
Poa 
Potentilla 
Artemisia 
.W.gusticum 
'frisetwa 
J3rOD18 

Poa (ditterent apeciea) 
Vioia 
Latbyru.a 
Agrop,ron 
Polygomua 
Potentilla 
Eriogonwa 
llugaldia 
Achille a 
Tronmon 

Polygonwn 
!riaeiwll 
Achillea 
S1eTera1a 
Seneoio 
Eriogonum 
.4&rop1ron. 
JMgaldia 
Potatilla 
QQlium. 
Taramcwu 
Troximon 
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Tru.ae.c't, north aide 
(45 Meters) 

Bromus• 
Poa* 
Triaetum• 

• Occaaionally 

Trozimc.u 
Ge.atiana 
BrOlllU8 
Anteanaria 
Androsace 
Pentst81110n 
Poly-gonum. 
Pot en Ulla 
Collaaia 
Artem.iaia 
Das1oph.ora 
senec1o 
Foa 

1'8.remoum 
TrElximOll 
Col.lomia 
it.ndronaee 
BrODIWI 
Polygo1iwn 
Ge.11\11 
Eriogonum 
Achille&. 
Du.galdia 
Potentilla 
Poa? 
Triaetum 
Sitanion? 

Gentiana 
' fr1ae\um 

Tara.xacum 
'b°PXiJIOll 
F.rap.ria 
Sienraia 
Brom.us 
.Polygonum 
Agropyron 
Solidago 
ueschampaia 
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Four stages were observed in these tr8llsects. Festuca appeared in all 

stages but was thicker on the lower pe.rt of the slope. There was also definite 

salt-perpetuation 01' tbe Festuce. in these meadows, mostly by vegetative methods. 

A few seedlings were found. In nearly allot these meadows the Festuca cover-

age amoun:ted to over 75'-,£, and in the climax meadows it was 90<,.:& or higher.• 

There were no obvious signs ot forest innsion or any other invasion in any ot 

these meadows. The surface soil was dark brown in color to a depth of 12 to 

15 inches which is a characteristic ot grassland soil in e temperate climate. 

A COivIP.ARISON OF .PLANI' OOMFOSITION AND 
-GENERAL CHARACTERISTICS .Q!. MIW)OWS 

Variations in Meadows with a \'test Exposure 

Meadows w1 th a west exposure were the broadest areas rrom which collections 

were made, because the lateral moraine was more extens1Te on the east side ot 

the valley. These meadows, except tor station lC, were generally drier than any 

ot the others studied; consequently plants such as the more dr~ught rea1st8llt 

species of ::,enecio, numerous species of Antennarie, Eriogonum, Chrysothamnus, 

Gilia, end Pentstemon were present. All of the stations with west exposure had 

a very irregular topography consisting principally ot smal.l and medium-sized 

knolls or hillocks. Most of the species tlult preferred a more nearly xeric con-

dition persisted the lo.Dgest on the tops ot the knolls due to th.a feet thet lesa 

opportunity occurred for the absorption ot runott water. The soil was also less 

deep on or near the top ot the knolls because of a more rapid loss of erosion. 

*Dr.Harriet G. Barclay o~ Tulsa University is ot the opinion tbat these 
aeadowa are a climax in the subalpine formation. her reasons for calling thie 
vegetation a climax are 

l. The meadows are end products ot definite lines of succession. 
2. Complete dominance in the community, and the limits eoincide with the 

limits ot the subalpine zone. 
3. seit ... perpetuetion bunches enlarge and reseed. 
4. No eTid.ence ot torest invasion or any other 1nva.s10n is present. 
5. The soil resembles a grassland soil. 
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Station lC had more seepage areas and stree.mbeds than any ot the other 

atatioDa.; consequently there were more che.11oea tor the moist-mesic types ot 

plants to invade. Two apecies, Veratrum apecioaum and Oentiane elegana, were 

growing here but could not be oon&idered a part ot the meadow, because the 

enviromaent which they preterred was usually too moist tor the Festuca. Theae 

stations had the highest percentage ot grass species of the wast exposures and 

had a higher percentage of grass species ihan most ot the east, south., and high 

altitude stations. Thia condition may be due to the tact that the cattle do 

not graze here as much as they do at station lA, because there are natural 

po11ds near thia stat ion where they congregate. 

Table 3. Plant Species Collected in Festuca .Meadows with ~est .Exposures 
and Under Different Moisture Environments 

Pl,e.ata ot Moiat-Mesto 
Environaent 

Aoonitum Fendler1 
Ped1cu.lar1a Grayi A. Nels. 
Aqu1leg1a caerul.ea 
Phlewa alpinwa 
Veratrum apecioaum 
Delphinium Relsonii 
Mertenaia tusitormia 
Mertensia alpinum 
Valer1ana aeutiloba 
Frasera apeciosa 
Bross polye.nthus 

Plante ot Xeric-Mes1c 
Environment 

Eriogonum su'balpinum. 
Eriogomua umbellatum. var. tectwn 
Polygonw:a Douglaa11 
.Lynchia Drummond! s. ~ats. 
.Arenaria congesta 
Corydalis aurea 
l.appula t loribunda 
Peatatemon strictua 
Orthocarpus luteua 
Campe.nula Parryi 

station lA 

Plante ot Xeric-llesio 
En.Tironment -{coat.) -
Chryaopsia villosa 
Chr7aothumus laneeolatua 
Chryaothemnue nauseosua 
Ante1U1aria aprioa 
AateJUl8l'1a roaea 
Aatennaria apeoioaa 
Viguiera multitlora 
Ar\em.iaia trigida 
Gilia aggrepta 
Ce.atilleja liaearitolia 

Plants ot liesie-Mesio 
.&nT1ronMllt 

Stipa colum~iana var. Nelson11 
Stipe. l.etiel"llllni1 
Trisetwa apieatum 
Koeleria cristata 
Poa interior 
Poa pratenaia 
J!'estuca Thur'beri 
BrODlla anomalus 
Agropyron trach,yeaulon 
Oe.rex Eggelstoaii 
Allium reticu.latwa 



Plants ot Mesic-Mesic 
.lsnviromnent (cont.) -
calochortus Gunn.1son1i 
Delphinium bar'beJ1 
l.epidiwn ramoeissimum 
Thlaap1 arve.nae 
Barbarea orthoce;uaa 
Drabe. stenoloba 
Dre.be. spectabali• 
Desourainia celitornica 
Arabia Drwmnondii 
Ery-8111.iwn capitatum 
lr7amiua amoeJlUlll 
Heuchera parv1tolia 
Das1ophora tru1.icoaa 
Pount1Ua graoilia 
Poten1.illa bippiana 
S1evers1a c1l1ata 
Rosa 1i'eadler1 
Lupin.us Baker1 
Lupinua hwaicola 
Astragalus tlexuoaua 
Vicia 8111er1cana 
.Latlqrus leucanthua 
L1m.ua ..i..ew1a11 
Paeudocymopterua montanua 

Planta ot Moist-Mesic 
Enviroment 

Phleum alpillWll 
Melica spectab1l1• 
Delphinium Nelson11 
Acon1t\lJl1 eol:umbianwa 
Thaliotrwa Fe1Mller1 
Geranium Ric.bardaon11 
U,dropqll.wp l endleri 
Sambucue micro'botr,e 
Bromu~ pol7aathua 
Wash1ngton1a occidentalia 

Pl8Jlta ot Xerio-Mesio 
Environment 

Eriogomua abe.lpinum 

Ta'b.te 3 (ooni.) 

Staiion lA (cont.) 

station lB 

Plants ot lilea1c-Mes1c 
Environment (cont.} -
L1guat1oum Porter1 
Androaace aeptentrionalis Tar. dittu.sa 
GenUane .Parryi 
Oollomia linearia 
Phaoelia heterophylla 
.Agaatache urtioitolia 
Castilleja sulphurea 
Oe.lium boreale 
Solidago deoumbens 
Aster adsoend&lls 
llachaeranthera aspera 
Macbaeranthera rubr1eaul1a · 
.Er1geron aoranthua 
Belianthella qu1nquenerv1a 
Dugal41a Hoopea1i 
Aohillea milletoliwa 
Artemisia aramatica 
Seneoio er8110philua 
Senecio Fendler1 
Seneeio aerra 
s anecio aphaerocepbalia 
Car4uua .Nelaonii 
Agroseri s glaucum 
Taraxacum otticinale 

.Pl.ante ot Xerio.Jlesic 
EnY1l'OU8Jlt (cont.) 

. -
.Polygom&Dl .Douglaa11 
.Lappula tlaribUDda 
PeatetelDQn striotua 
Cal)8Jlula Pa.rryi 
Chryaopsis villoaa 
Vigu1era llllltitlora 
Chenopodium atrovirena 

Pl.ante ot Meaio-Meeio 
Eu ironme11t 

Stipa Lettel'lllan11 
Stipa robuata 

Eriogonwa umbellatum Tar. tectum 

Feetuoa 'l'hurberi 
Bromua anomalua 
Agropyron. traohycaulon 



Pluta ot iriesic-Mesio 
in'l'irGDUnt (~.} 

Calocbortua Guanisonii 
Carduua Nelaon11 
'i'are.xaaum ottioinale 
DelphWum barbeyi 
~p1d1um Yirgini&Da 
Drab& apeotab1l1a 
Descura1n1a calitornica 
.A.rabis glabra 
Arabia Drummonci11 
EryllDdum capitatum 
Vicia aaericaaa 
Lathyrus leuce.nthua 
Potentilla gracilia 
:W.num .Lew1•11 
l.upinua Bakeri 
Lup1nus humi.cola 
PaeudOCfD!Opterue montanua 
L1guat10Ull Porteri 

.Plants or Moist-Mesic 
Eny ironiiient 

Agropyron aubsecundwa 
Phleum alpinwa 
Deschampaia caesp1tosa 
Mel1ca apeotabilie 
Poa lendler1ana 
Gentians heteroaepe.la 
GentiaDa elegans* 
Veratl'Wll apeciosum.* 
Delphinium Nelaon11 
ACOAitU11. columbianum 
'l'hallotrwa J'endleri 
Mertenaia e1l1ata 
.Pedicularia Grayi 
Frasera apecioaa 
Valerian.a. oe~topbJila 
ValeriaDa acutilo'be. 
Erigeron elatior 
seaeoio crasaulua 
Brom1s ciliatus 
Bromua polyant.bua 
Phleum pretense 

Table 3 ( cont. ) 

Station lB ( eont.) 

station lC 

Plants ot Meaic-Meaio 
li:nvaomien.t <!.2!i•) 
Lomat1um dieaectum var. multitidum 
.AJ:ldrosaoe aeptentrionalls var. 

dittuaa. 
Collomta l1uar1a 
.Agaatache urticitolia 
Dracocephalum pe.rvitlorwa 
.Pantat•on procarua 
Ce.st1lleJa sulphurea 
Gal1um boreale 
Maobaera..uthera aepera 
Er1geron Coulter! 
Er1geron macranthua 
Hel1anthella qu1nqueaerT1e 
Aehillaa milletol1um 
Artemisia eramatica 
Senecio serra 
Seneeio epb.aerocephelis 
Agroseria glaucum 

Plant• ot Xer1c-Mes1o 
Ennroniant 

Eriogonum auba.lp1num 
Polygon.um Dougl.aaU 
Gilla aggragata 
l.ap:pula t lozi'bunda. 
Pentatson atriotue 
Cempanula l?arryi 
Oe.mpa.uula rotunditolia 
Vlguiera multitlora 
Cheysopsi s villoaa 
Chrysoth8Blmls la11ceolatua 
Ohrysoth8DIBU8 J:l&Useosus 
Antennaria apr1ca 
Antennaria parTitolia 
Antennerie. rosea 
Artemisie. gnaphaloides 

.Plan.ts ot Mesic-Jle&ic 
ED.T ironment 

Stipa oolumbiana 
Helianthella qu1nquenerv1a 

• Plants preferring a very wet environment where Faatuca does uot grow. 



Plaata·ot Mesic-Mesic 
EnTironment (coat.) -
Stipe. oolwabia.ua 

Tar. Nelaonii 
Stipa Lettel'tlallii 
Trisetum apicatum. 
Koeleria cristata 
Poa interior 
Poa pratensia 
Featuea Thurber! 
Bromus anomalua 
Agropyron trachyoaulon 
Sitanio.n hyatrix 
Carex .EggelatoD.11 
Calochortus Gwmiaon11 
Delphinium barbeyi 
Thl.aspi arvcmse 
Draba atenolobe. 
Draba spectabalis 
Deacurainia oalitornioa 
Arabia Drummond11 
Arabia glabra 
El7Sllium 'oap1tatum 
Beuehera parvitolia 
Du:I.Gphora .truti ooaa 
Potmit1lla grac1l1a 
S1eTere1a c1l1ata 
Lupin•1s Baker! 
Lupinus llwaicola 
Aetragalue alpillum 

Table 3 (cont.} 

station lC (cont.) 

Plaut• ot .lfeaio-Mesic 
Ennroniieat (.!2&- } 

Vicia •erica.na 
Lathyrue leucantlme 
Linum. Lewi a11 
Peeud.ooymopterue mon1.enua 
.Liguaticum Porteri 
Androeace eeptentriomlla 

Till'. dithA 
Gentians Parryi 
CollClll.ia linee.ria 
.Agaatache urticitolia 
Dracocephalwa parvitlorum 
castilleJa aulpburea 
Ge.lium ·bo.reale 
Soliclago corymbosa 
Solidago decumbena 
Maehaerantbera aspera 
Jiach&eranthe.ra rubrtcaulia 
higeron Coulter! 
Jir1geron macru.thua 
Dugal.die Hoopeaii 
Achillea llilletoliwn 
Artemisia ar011atioa 
Senecio crocatua 
SReoio inlegerriaua 
Senecto apba•rocepbalua 
Cardwa Nelacin11 
Agroseria glaucwa 
Taraxaoumottioinalia 

station lA and lB which are also west exposures had a lower percentage 

ot grasa apecies 1n relation to the total plant population than any ot the 

other station•. 
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These stations do n.ot seem to have reached tbe stage ot a climax Featuoa 

meadow due partly to the following tacts: (l) the knolls are not leTeled down 

by geological erosion, {2) cattle eat down the grass, weakenill8 it so that 

other plants may come in, and (3) aeepage areas and streem.bede are tavorable 

tor the plants which prete:r a UX)ist-meaic enTironment. 
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The apeciea of plants, collected trom three Featuea meadows with west 

exposures classified according to soil moisture relationships, are given in 

table 3. At station lA eleven species were tound in a moist-mesic environment, 

fifty-nine species in a mesic-meaic enviromnent, and twenty specie s in a xer1c­

mesic enV1ron111u1t. Fifteen additional species were collected which were not 

tound at other stations. 

At station lB tell species were tound in 'the moiat-mesic enT1rollDl8nt, titty­

aix species in the mesic-mesic environment, and .rttteen species in a xer,ie..;mesic 

environment. · Se_ven species were collected here which we~ not obeerTed at any 

other station. 

Variations in Meadows with .East Expoeuree 

The oontrast in plant succession trom the top to the bottom ot the slopes 

in meadows with an east eXposure was not so great as 1n meadows with a west 

exposure. 'fhia was due to a smoother topograp~ than that ot the meadows with 

a west eX!)oaure. 'fhe average moisture content of the soil in these meadowe was 

higher than in 11eadows with a west. eX!)OSJre. 'l'here were no seepage areas; 

coneequ.enily a smaller number of plants which preferred e molst....meaic enTironment 

were preaent. The percentage or pl&J1ts collecte<l which pre.t'erred a moist 

environment we.a about the same as the percentage which can exist in a xeric 

enviromaent. Few pioneers were tound except at the top ot the alopea. 

The species of plants oollected trom the three meadows •1th an east 

exposure claaait1ed aeoording to soil .moisture relationships are given in tab.le 

4. Eight species were f'ound at staUon 2A in a moiat-mesic environment, t hirty­

six species in a mesic-mesic env1rolllB8nt, and seven in a xeric-masic environ­

ment. Two species were collec:rted which were not observed at any other station. 

Fourteen species were tound at station 2B in the moist-meaic envirowD1:mt, 

forty spec1ea in a mea1c-aeaic enVironment, and eleTen in a ur1c-mea1c 
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enTiromaent. Two speoiea .uot collected at other stations were collected here. 

Five species were touad at station 20 in a moist-mes1c environment, thirt7 

species in e. mesic-mesic environment, aDd seTan 1n a xe.r1o-1118s1o environment. 

The tact that there were no plants observed here that were .uot observed at 

other statione, and the :tact that the Feetuea was thicker and more co.ntinuoua 

that at most ot the statiollB, seems to indicate that this meadow was the most 

highly developed ot any ot the meadows studied. 

More ahrubby species were observed at stations 2.A and 2B than at any ot 

the other stations. About halt ot them were chaparral genera. Shrubby speeiea 

collected at station 2A were as tollowa: Rosa .lendleri, Sym.phoriocarpua 

rotunditolius, Sembucua microbotrys, and Ribes leptenthwll. At station 2B there 

were Ribes leptant.hum, Rosa Fendler!• Se.mbuous llliorobotrys, .Artemiaia tridentata, 

and Daaiophora truticosa. 

Table ,. Plant Species Collected on .East Exposures ot Festuca Meadowa 
Under ~ittereat Moisture ED.Tironments 

Plants or Moist-Mesic 
invirouiient 

Thalictrum Fendler! 
Bydropby'llum Foadler1 
14ertensia ciliata 
Selllbucua micro botrya 
Symphorio carpus rotunditolius 
Velerian.e. aoutiloba 
Agrop,ron eubseeundum 
:Sromus polyanthua 

Plante ot Xerio-MeB1c 
.Eav ironiie'nt 

Lap:pula tloribunda 
Eriogonum su'balpinum 
Eriogonum umbellatwn 

Yer. te.ct.ua 
Gilia aggregata 
CeJllJ8.llula rotunditolia 
Pol7gonum Douglaa11 
Viguiera multitlora 

.Station 2A 

Plante ot lleaic-U.aic 
bYil"Omii"nt 

Oea't1u.e. Parry1 
Collomia liD.earia 
Castilleja aulphurea 
liacbaeran.thera aspera 
Helianthella g]linqueaarv1s 
Aohillea milletoliWll 
Agroeeris glaucwa 
St1:pa columbialle. Tar. Jlalaonii 
Stipa Letterman11 
Koeleria criatata 
Poa pratensis 
Festuca Tlmrberi 
Brom.us &.DOml.US 

.Agropyron trachycau.lon 
Caloclwrtus Gunniaoni1 
Delphinium barbey1 
Arabia .urummond11 
.Eryma1WJ oapltatum 
.Heuchera ll81'"Y1tol1a 
Ribes leptanthwll 



Plu.ts ot Mesio-Meaio 
EJiyironment (ooat.} - " 
Potentilla graoilia 
Potentilla hippiana 
Rosa fen.dleri 
L\lptnus aw:aioola 
Vio1a aaerieana 
Lathyrus leucanthua 
.L1nua Lew1a11 
Paeudooymopterus moatanua 
Waahingtonia occidentalia 

Plants ot Moist-Mesic 
Enviromie'nt 

Fregaria amerioana 
Mertena1a ciliata 
Ped1cular1s Qrayi 
Saabu.oua m1crob0tr7a 
Valer18.lla. oertopbylla 
Erigeron elatior 
Phleum praten•• 
Poa Fendleria.oa 
Valeriana aoutiloba 
Agrop7ron 8'lbseound.wa 
Thaliotrum lfelldleri 
Gentian.a heteroaepala 
Bromu.e polyaathua 
A.quilegia caerulea 

Plants ot Xeric-.Meaic 
LTuoniieat 

:Eriogoma su.balp1ma 
Polygomma I))uglas11 
Arenaria congeata 
Gilia aggregata 
Lappula tlori'buada 
Peatatemon 8'ri4nua 
CamJ8,nul.a rotun41tol1a 
Ch:ryaothallnus nauaeosua 
.AAtennaria parvitolia 
Antemiaria rosea 
AJ'temisia tr1dentata 

Table 4 (cont.) 

Pluta ot Meldo-Ke.S.o 
iav irODMD.t ( OOD.t • ) 

Li&usticum Porter! 
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Lomtiwa diaae~twa T&.r. mu.ltitidum 
Aadroaace aepte11trionalis 

Tar. dittu• 
Ji.gaatache urt1c1tol1a 
Ge.liwn boreale 
Erigel'On aaeran.thua 
Achillea llilletollum 
.Arteaiaia ar<11Atica 

Station 2B 

Plants ot Mesic-Mesic 
El:lv il'ouient 

Stipa Letterm&D.11 
Triaetum apioatum 
Poa interior 
Festuca Taurbari 
Bromia u.omalua 
Agropyron traoh7oaul.on 
Caloohortua Qwmiaon11 
Delphinium barbeJi 
T.blaapi arvenae 
Oaotilleja eulphurea 
Solidago corymboaa 
Aster Oanylti 
Erigeron •oranthua 
Dupldia lioopaa11 
A.rtemisia are>matica 
Agroaaris glaucuni 
Eryami.um capitatum 
lieuchera pe.rTitolia 
Ribea leptantlmm ftl" •. brechyanthum 
Daaiophora truticosa 
Potentilla grao111a 
S1enera1a oiliata 
Bosa Fendler! 
Lupi nus huDl1 cola 
Vicia americana 
Latbyrus leucanthlla 
Linum l.ew1 a11 
Ohamaenerion anguatitolium 
Pseudocymopterus mon'Mlllue 



Table 4 (cont.) 

Station 2B (cont.) 

Plants ot Mee1a-Mes1c 
Environiient (~.; 

Ligu.stieu.m Porteri 
Androsace septentr1onal1s Yer. dittusa 
Geat1ana Parryi 
Collamie. linear is 
Ge.11 WI bor eal e 

Plants ot Moist-Mesic 
EnTiroaent 

Frasera speciosa 
Valeriana certophylla 
Phlewn pre.tense 
Thaliotrum Fendler! 
BrOlllls polyanthua 

Plants ot Xeric-Meaio 
lhrrironiiient 

Polygonum Doug].as11 
Chenopodium a trovirons 
G111a sggregata 
Cem:pe.nula rotunditol1a 
Campanula Per ry1 

Plante ot Meeie-Mesio 
Environment (~. ) 

Solidego decumbena 
Ma che.eranthere. asp era 
Helianthella qu1nquenerv1s 
Achillea milletoliWll 
Senecio serre. 

Plants ot Mes1c-.Mea1o 
Environment (cont.) -
Festuca Tb.urberi 
Bromus e.nome.lus 
Agropyron trachyce.ulon 
Carex Eggelston11 
Delphinium berbeyi 
Eryamium ca.pi tatum 
Dasiophora t ruticoaa 
Potentilla gracilis 
S1evers1a ciliate 
Vicia amerieana 
Lathyrus leucanthus 
l.lnwn Lewisii 
Paeudocymopterus montanue 
Ligustioum Porteri 

18 

V1gu1era Dlllltitlora Blake 
Eriogonum au'be.lpinum 

.ADdrosace septen.trionalls var. diftuea 
Gentiua Parryi 

:Plants ot Meaic-llesio 
Ell'l iromant 

Stipa colum.bian.o. 
St1;pe. columbiana var. NelsonU 
Stipa .Latter.man11 
Koeleria crietata 
Poa prateaai a 

Collomia lineeria 
Castilleja BUlphu.rea 
Gelium boreale 
Solid.ago corymbOea 
Erigeron •eranthu.s 
lieli8llthella quinquenervia 
.Acaillsa m1lletol1um 
.Artemiaia &l'Qlllltica 
Aaroaer1a glauowa 

Variations 1n Meadows with a South Exposure 

Tha soil 011 the upper pen ot the slope at station 3A Which had a south 

exposure was Tery thin end dry. Some ot the pl.allta which will grow on a dry, 

:roeky soil and were tound in thie meadow were Barberis aqu1tol1wn, .Arenaria 

co.agesta, Oeyop.bytwn r&J1Dsisaimum, and Viola bell1d1tol1a. A :roadside ditch 
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near the base ot thi:s slope prevented the .formation ot an extensive moist-mesic 

environment. 

The percentage ot grass species was higher at station 3B than at 3A. The 

surface soil was deeper with tewar rooks. The slope was not as steep, and less 

runotf occurred; consequently oome ot the species which preferred a moist-mesic 

environment such as Vaccinium caaspitoswu., li're.snria. smericane,. Valerian.a certo-

phylle, Gentiana plebaJa, and Phleum alpinum were more abundant at this station • 

.Although burning was not evident, the prese:ace of Vaccinium caespitosum 

indicates, according to Clam.ants,* tba.t these stations 1llJlY have been burned 

during previous years, but no evidence or fire was observed in this study. 

S~ation 3A hod e large number ot pl.allts which did not occur st eny other 

sta'Uon. Apparently the meadow at station 3A is an earlier stage or succession 

then 3:B. The num.ber ot plants collected and classified aceo-rd.1.ng to their most 

.favorable moisture environment are given in table 5. Seven species were tound 

in a moiet-mesic environment, twenty-tbree species ill a mesic . ..mesic environment, 

end nine species in a xerio-.mesic environment at station 3A. Five species were 

observed h.el-e which were not found elsewhere • 

.lileTen species were .found at station 3B in a moist-mesic enviroIIDlf!nt, 

twenty-tour species in a mesic-mesic environment., and nine species in a xeric-

mesic enviroment. Three apecies were present here which were not obserTed at 

other stations. 

Table 5. Plants Collected on South Exposures ot Featuce Meadows 
Under Different .Moisture E.nviromaents 

Plants or Moist-Mesic 
Enviroment 

IUepharin.euron tricholepis 
Vaceinium. caespitoaum 

* Clements-Pl.ant Indicators. 
1920. 

Station 3A 

Plants ot .Moist...Ji4ea1c 
Environment {~. ) 

Fragaria emerioan.a 
Viola belliditolia 

Carnegie Institution ~ashi:ngton Publication 290, 



Plants et Moist-Meeie 
Environmant (cont.) 

Viola ereotitolia 
Seneeio craaaul.u s 
B-roms poly-ant.bus 

Flents ot Xer1c-Meaio 
En.viroant 

.Arenaria eongesta 
Berberi• aqu1tol1Ulll 
Gayopbltua ramo s1 as imwn 
Gilia aggregata 
CampaD.Ula Parryi 
Campe.nul.8 rotunditolia 
Cllrysopsia Yillose. 

Table 5 (cont.) 

station 3A (cont.) 

Eriogonwn umbellatum var. tectum 
Pol1gonu.m Douglas11 

Plants ot Mesic-Mesic 
EnY ironment 

Stipa 1.etterman.11 
Triaetum epicatum 

Pl.allta ot t.ioist-Mea1c 
EnTiroue.nt 

Blepharineuron tricholepis 
Vaccinium caeepitosum 
.Foa macroalada 
Fragaria emericane 
Ve.leriana oertophylla 
Senecio 81gelovi1 
Senecio orasaulua 
Gentiena plebeja 
Phleum alpinum 
~elioa apeotabilis 

Plants ot Xeric-Meaio 
Environment 

Gil1a aggregate 
f.,'ampanula Parry! 
Campanula rot undi fo lia 
Cbryaopais villoaa 
Antennaria pe.rvitolia 

Station 3B 

Plants ot J4esio-.ll&s1c 
.Enl'iroament (cont.} -
.Poa interior 
Festuca 'flwrberi 
Bromue anome.J.us 
Agropyron trachycaulon 
Arabie Drummond11 
Dasiophera .trutiooaa 
Poteatilla arguta 
Potentilla graoilis 
V1c1a amaricana 
l.etl:qrue leucanthus 
UJlWll .Lew1a11 
PaoudoG7DK>ptarus montanua 
.W.gu.stioum Porteri 
Androaace eeptentrionalis 

var. dit'fuaa 
Collamia lineari~ Nutt. 
castilleje aulphurea 
Gelium boreal.e 
Erigeron lltaOraathus 
Achillea milletolium. 
Artemisia aromatica 
Agroseris glaucum 

Plants o.t X.Sric-Mesic 
bTironi.nt (~. j 
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.Eriogunwn wabellatum var. tectum 
Arenaria co.ngeste. 
Polygon'Wll .uougl.aa11 
Lyollnis Drummond! s. wats. 

Plants or ilesic-Meaie 
Environment 

Stipa oolwnbiua 
Featuca Tlwrberi 
Bromus anoDalus 
.Agropyron trachycaulon 
Carex Eggelstonii 
Potentilla graoilis 
.Potentilla hippiana 
Vicia america.na 
Latbyrus .leucanthlla 
Li.num Letti.sit 
Paeadocymopter.us montanua 



Plaut• ot lies1o-Mes1e 
iirdroniient (cont.) -

Table 5 ( COD.\. ) 

b'tation 3B (cont.) 

AD.droaaoe septentrionalia var. dittu.a 
Gentiana Pa:rm 
0Qlloa1a linearia 
oaatilleja aulphurea 
Oalium boreal• 
Sol1d88o decwaben.a 

.Planta ot Mes1e-Mas1c 
fu1ro0Nnt (cont.) -
Brigeroa aacnatlma 
Duaal41a BDopeaU 
Aohillea milletoliWll 
Arfflll.1s1a aramat1oa 
.Agroaeris glaucwa. 
Thlaspi glaucwn. 

11 

¥ar1at1ou in the High Altitude Meadows 

some aucceasion ot plants trom tha more nearl7 uric to the mo1st-aes1o 

eu:riroDIICmt appeared in the bigh altitude meadows, but it was not so obvious aa 

on the drier elopes at lower elevations. Above an elnation ot l0,000 teet 

many species, occurring at lner elentiona are dwarfed or die out, and alpine 

apeo_iea which in.Te.de trom higher elevations become a pert ot the maedow ~ These 

species increase graduallJ, aAd at ll,800 teat man up mre than one-tour\h of 

t.ba total plant compoai tion. 

At aoma locations plants such as Poa sten.e.ntha, Lonioera 1.llvolucrata, and 

Geraaium. Richardaou.11, which customarily grow 1n wet places at a lower elevation, 

invade these ... don at higher eleYat1ona due to the illoreand soil moisture 

arising trom the oc,mbine4 etteot ot higher humidity• lower temperatures, and 

more raintall. 

SU.eh plants aa .Agropyron Scribner1. Ce.rex chal1c1lep1s, Luzula spice.ta, 

S1evera1a turbiD.ata, Anemone globosa, Pentatemon glaucum Grahm var. steno-

aepalua Gray, .PJaaoelia serioea, and .Festuoa 'braohyphylla did .not ooau.r at 

lower elevations. 

Station 4B was about 800 teet higher than 4A; conaequently more alpine 

apeoiea were present. The percentage ot graases ill relation to other species 
" 

was between the.t ot the •ado11a 1'1 th a west exposure and those with a south 
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oz east exposure. Very tew shru.bby epociea were present 1n the bigh altitude 

meadows. Plants collected troin these 1198.dowa are giTen 1n table 6. Fitteen 

species were ta11nd at station 4A. in a moiat.-mesic environment, thirty-one 

species in a aeaio-mesic ennronment, and seYen species in a xerie...mesic en-

TirODJ18nt. There were 1'1ve species present here which were not present elsewhere. 

Nine specie• were touad at station 4B 1n the moiat...mesie euTiro.nment, 

twenty-one apeeies in the mesio-.mesic environment, and six species in the xeric­

mesie environment. Fourteen species occurred here which did :not appear at 

other stations. 

Table 6. Plants Collected trom .l:ligh Sl.lbalpine li'estuca Meadows 
Clasaitied .AooordiDg to Moisture .inviroll1D8nta 

Plana ot Moist-Mesic 
h.Y iromiient 

Srigeron elatior 
Poa leadleriaAa 
Geraaium Richardson11 
Poa stenantha 
Thalietl"Wll readleri 
Anemone glo'bOaa 
Fragar1a amer108Jla 
Pa.tneaaon glaucua Tar. atenantlaa 
l.oni cera inYoluora•a 
Seneoi o craesulu s 
Senecio BigeloY11 
Afl,ropyron aubseoundum 
Smilio1na sullata 
Bromus pol,anlhua 

Plants ot Xeric-lieaio 
Enviromaent 

.Arenar1a COJ1geeta 
Pol7gonum Douglas11 
Campauula Parryi 
Campanula rotunditolia 
Oreocb.ryeum Parryi 
.Antenue.ria pe.rvit'olia 
Chryaopaia Yilloaa 

Station 4A. 

Pluta ot llaaic-Mesic 
EnYirc:miieni 

Tr1aetua apicatum 
Yestuca TB.Ul"be~i 
Bromus oomaluas 
Agropyron traclqoaulon 
oarex Eggelstonii 
Del.phiBium 'berbeyi 
Deseura1n1a calitorDiea 
De.siopbora trutioosa 
Poten.tilla gracilia 
Petentilla hippiaae. 
Vioia emericau 
Lai:tiyrus leucanth.ua 
Linua Lewia11 
Challaeaerion anaustitoliua 
Paeudocymopterus aontanua 
Ligu.atiOWD. Porter! 
Aadrosace sept.en trio Dalia var. 

dittuaa 
Gentians Pa.rryi 
Collomia lineer is 
caatilleJa sulpb.urea 
Gal iua bOreale 
Solidago deewabena 
Erigeron macruthua 
Helianthella quinquenervia 



Plante ot Mesic-Mesio 
EnTironment { cont• ) -
Dugaldia HoopeaU 
.A.ohillea milletolium 
A:rtemis:l.a aromat1ca 
Carduua Nelson11 

Plante ot .iio1st-Mead.o 
BnYironaent 

Poa J'en4leriua 
Fragaria americana 
S1eTers1a ciliate 
Sieversia turbinata 
Gentian.a. plebeja Tal". Bol.mii 
Pentnemon glauous Grahaa n.r. 

at•nosepal.ua Gray 
Erigeroa elatior 
Phacelia aerioea 
An!WC>ne globosa 

Plants ot :X.rio-Meaic 
hT iJ'OJlme11t 

L7chn1e Drummowlii s. Wata. 
SedWB debile 
Chryaopsis villosa 
Campanula rotu.nditolia 
Alllennaria pulcherrima 
Ohauactia Douglaa11 

Plants of Jieaio-Meaio 
EnYiJ'OJlmeat 

friaetum spicatum 

Table i (cont.) 

StaUon .U ( cont. ) 

Station 4rB 

Plents o1 Mes1c-Mesic 
Rnviromnt {~.) 

Agroseris glauewa 
Ribes leptahthum var. 

brachyanthum. 
Senecio glauceaceu 

Pluta ot Meai.c44ea1c 
EnYironient ( oont.) 

Broams ano•lu• 
.Agropyron SGrilmeri 
carex ohal.o1lep1a 
.Luzula apicaia 
Carax li',ggalewn11 
.Arabia glaara 
Thlaapi alpes:tre 
Ri'bes l.eptantlmm nr. 

bracl:lyanthwa 
PotenUlla gracilis 
Paewlocymopterua multitidua 

Byd'b. 
Polemonium ap.? 
Mertensia Bakeri var. laterirolia 

( <k'•en•) A. Ne ls. 
caatilleJa aulplnlrea 
Erigeron •craniillUa? 
Achi.llea m1lletolium 
Tare.xaoum orticinala 
/Uldroaaae aeptantrioDal.1• L. 

Yar. dittua 
.Agropyroa trachyoaulon 
Foa in1e:rior 
Fe etuoa oYi.Ae var. 

brachyphylla 



RELATIVE ABUNllAHCE .Q! FAMILIES ,!! 'l'HE FEsrtJCA MEADOWS 

ill pl.ante collected were classified and the data tabulated according 

to tami.lles by stations. This 1nto:rmetion ls g1 ven in table 'l. 'l'hirty­

three temiliea were represented. The highest average percentage ot species 

occurring in the ditterent :t'emiliea e.t all stations were the Compositae 

with 22.0o~, Oram.1neae with 18.~, and Roaaceae with 6.57~ Seven·'8en 

families n.ried trom. l to ~. and thirteen tem.ilies were lesa than l~ ot 

tbe total species 4ollected. The more moiat a station named to be up to 

a certain point, t he hi gher the peroentage of the grass speoies preseJ1.t. 

Tbis may be cme to several tactors such as depth and fertility of the soil 

and the cherecter ot t he slope as 1 t attected mo inure accumulation. 

Graaaes and composites ma4e up approxiately 30 to~ ot the 1iotal. number 

ot plant species oolleeted. 



- .-.. 

GrUlineae 

07.Peraoeae 

L111aceae 

.Polygonacee.e 

Chenopo41aoeae 

car1ophyllaoee.e 

Ranu.n.oul.aoeae 

Berber14aoeae 

.Fwnariaceae 

Cl'uoiterae 

Craaau.laceae 

se.x!tragaoeae 

Groasulariaoeae 

Roaaoeae 

Leguminosae 

Geranie.oeae 

Linaceae 

hbla ?. Peroent9&e ot Specie• Grouped. .Acoording to Femil.iea 
Collected at Varioua St8t1ons in Festuca liieadowa 

- - .. " ,:.a, ..0 1'V .:>A ;,.5 

18~ a.&j 20, ,,,, 17.61' lo.ii 25.8~ 20.5~ 22.?~ 

l ~ 0 0 l.96~ 0 2. 4% 0 2.3jl 

3.3jb 1.7% l$ l.96,- l.5'jt 0 0 0 

3.3% 5,.l~ 2.2% 5.9~ a.oa~ 2.,~ 5.l~ t.5% 
0 1.'1~ 0 0 0 2 •• 0 0 

.• 

2.2~ 0 0 0 1.54% 0 a.56% 4.5~ 

3.~ 6.78~ 4.35- a.~ a.oa~ 4..76~ 0 0 

() 0 0 0 0 0 2.56~ 0 

l ~ 0 0 o . . ' . 0 0 0 0 

l~ l0.17~ ,.,1~- ~-9~ :s.oai 2.4~ 2.56% 2.z~ 
0 · O 0 0 0 0 0 0 

l j 0 l j& l.96~ l.54jb 0 0 0 

0 0 0 l.96i l.ti4~ 0 0 0 

5.~ 1.7% 4.35% 3.9% 7.69~ '1.14~ 10.3% 6,S" 

5.~ 6.$% 5.4-i,i& 5.8. 4.62:16 4.76i 5.l.3~ 4.5% 
0 l.'1~ 0 0 0 0 0 0 

l~ 
1. ' " 

l~ l.96~ 1.~ 2.4~ 2.56~ 2.3% 

4A 4B 

l.5.l~ 19.4~ 

l.9~ 8.35% 

1.9% 0 

l.-9i 0 

0 0 

l.9~ 2 •• 

5.6~ a.~ 
0 0 

0 0 

1.9~ · !5.5~ 

0 2.8~ 

0 0 

l.t~ 2.a5' 

7.55% ll.1% 

3 .7'11' 0 

1.9" 0 

1.9% 0 

To,al 

18.23% 

1.79" 

1. 14,i 

3.35% 

... ~ 
l.55~ 

a.,~ 
.2,i 

.1i 

4.95~ 

.28~ 

.. 551~ 

.82~ 

6.57% 

4.'14~ 

. 3&,lb 

l.~% 
~ 
C1I 



Tal>le "I (oont,) 

·- -~ -
Violaoeae 0 0 0 0 0 

Oaagraceae 0 0 0 0 l,54~ 

Umbelliterae 2,.2~ (i.8~ 2,2% 3,9% 6.15% 

Erioaceae 0 0 0 0 0 

Primulaoeae l$ l,'1% l~ l,96% l,54~ 

a.n,1anaceae 2 •• 0 5.26% l,9G~ a.oa~ 

Pol8110n1aoeae a.• 1. 7% 2.~ 3.9:. 3.08~ 

liydzophyllaoeae l" 1.~ 0 1,96" 0 

Boragiuoeae 3,31' 1,7~ 2.2~ 3,9~ 3,08% 

l.abiatae lj ~.4" 2,2" l,96" 0 

Sc.-op~uJariaceae 5.5~ 5,0~ 3.2~ 1,961' 4.&aj£ 

Ruh11aoeae l~ l.7~ l" 1 .• 96% 1,5'% 

capr11'oliaceae 0 1,7% 0 a.~ ·1.~ 

Cempao.'11.aoeae l~ 1,7% 2,25' 1,961' 1,54% 

Valeriane.ceae 1% 0 2.~ l,96% :J.08"~ 

COmpoeitae 26,71, 22,0S~ 28,35' 13. 7'1, 24.6% 

Coab1ned % ot 38,?%. 35.6% 49% 31% 4.2~ 
Graab.eae and 
Composite• 

-- -- --
0 5.l3j 0 

0 2.56~ 0 

"· 76" 5,13% 2,3" 

0 2.56~ 2,5% 

2,4% 2,56% 2,3i 

4.76~ 0 4.5" 
4,76~ 5,J.3% 4,5~ 

0 0 0 

0 0 0 

0 0 0 

2.41' 2.56% 2.3~ 

2,4," 2,56% 2,3% 

0 0 0 

4.76% 5.1.3~ 4,5% 

2,4% 0 2,3>~ 

lG.7% lo.SB% 22.73% 

4li 36fo 45.4% 

·- --
0 0 

l,9% 0 

S.77'/a 2,8j 

0 0 

1.ei 2.a~ 

1.~ 2,8% 

1,9" 2,8~ 

0 2.~ 

0 2.8" 

0 0 

3,77'/; 5.5'% 

1,9" 0 

1.~ 0 

3,77'/J a.a~ 

0 0 

28,3% 22.2% 

43,, 5% 42% 

............. 
.51i 

.&j 

4% 

,49~ 

l,92~ 

2.~ 

3.2~ 

,'155' 

l.7~ 

.a~ 

3,7% 

l,63~ 

,9% 

2.94~ 

l.29~ 

22-.06~ 

40 .. 29~ 

eo 
°' 
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A atudy ot the plant population 1A .. the Featuca meadowa ot the Chaniaon 

National Forest was made in tlla eummer ot l~o. Ten etatione were aelected; 

three wi ~ an eaat exposure, three with a west exposure,. two with a sou~ 

•iponre. ad uo high altitude stations. The altitude ot these •adowa Tarted 

t:ru 9•400 to 11,eoo teet. 

Three seasonal aspec"ta were obaened frQlll June 23 to AUguat 21. The Teraal 

aspeot was dominated by l.u.pinua or lJ.gu,aticwa. The Ae8'1Tal aspect was cloainated 

by Oelap&ll.lla, Caloohortua, and composites au.ch as Erigeron, Solids.go, and .Agro­

aer1a. The .erotiaal aspect was a combination ot Gentiana Parryi and Macha.er-

anthera aspera. Tbe au.bdom1Dellts ocoUl"ri.ng at each station were Brom.us anomalua 

Rupr. • Agropyron traebyoaulo.n (Link.) Malte, Polygou.wn Douglae11 Greene, Vioia 

.. ericana, Latbyrus BJl8rica.na, Arteaiaia aromatioa, Ca.atill.eje sulphu.rea, Li.AUil 

Lewia11, Potentilla gracilla, Ligusticum Porter1, Androaace aeptentrio.nalia Tar. 

clittun ( Small) Kunth. l>Jewiooymopterua montanua (Gray) o. & R. , OOllomia 

l1near1a Nutt.• Achillea milletolium L., Galiwu 'boreale L., Agroaeria glauoum 

(Nutt.) Gre•De• aDd Erigeroa aoran.thus liltt. The COIIDQD. pioneers were 

Chryaopaia, lr1ogonum, .Anteuaria, l?entatemon, ll:r7emium, Oilia, end Cbrysotbamua. 

Plant variation within eaoh station ••• greater trom the top to the bottom 

ot the knolls. than Tarietion between the different exposures. South expoaurea, 

east exposures, and high alti tud.e expoauree seemed to be generally more moist 

than west exposures; howeTer the topograpl:q ot these exposures waa leaa rolling 

'than the weat ex:po111.res. This condi Uon may accouat tor a greater TBriation in 

plent ocaposition on the weat expoavea, where111111 pioneers still persisted 

on the drJ, rocky slopee. 

The high altitude stations contained many alpille species which had invaded 

trom higher elevations. Some plan.ta growing in wet places at l.ower elevations 
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Summary (cont.) 

were tound in the high altitude meadows due to increased soil .moisture. 

A quad.rat and line transect analysis showed that there was a definite 

succession ot plants from the dry, rocky top ot each knoll, which was covered 

with pioneers. to the bottom lib.ere a ll'eatuoa meadow climax had developed. 

The surface in these Festuea meadows, to a depth ot twelve to titteen 

incbes, was dark brown in color, which is a oharaeteristio of a well-drained 

grasslend eoil in a temperate climate. 

:F'estuca ooverage V81'1ed trom seventy-five to ninety percent in the 

different meadows. Grasses and eornposi tes made up approximately thirty to 

fifty percent of the total number of plant species collected. Five hundred 

and sixty-six plants, representing 162 species and t hirty-three temili es, 

were collected trom the different stations. 
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.Annotated ~ist or Plants Collected from Festuca Meadows in the Gunnison NetiollSl 
Jtorest end Arranged Phylogenetica.lly According to the Classit1ca t1on of Coulter 

and Nelson in Their !!:.!. Ma.nual !?.!_ Rocky Mountain Botany. 

Femily, Tribe, ~ bcientific .!i!!!, 

I. GRAMINEAE 

a. Agrostideae 

l. Stipe eolumbiana .Macoun. 

2. Stipa eolumbiane. Macoun. ve.r. 
Nelsonii l Scribn.) Hitchc. 

3. Stipe i.attermnn11 Vasey 

4. Stipe. robusta scribn. 
5. Phlewn alpinum i.. 

·o. Phleum pretense L. 

7. Blepharineuron trieholepis 
lTorr.J Na.sh 

B. JLveneae 

l. Desob.ampsie caespitose (.i..) Beauv. 
2 . Trisetum spicatum l.l...} Ric ht 

c. .Festuceae 

l. Koelerie. eristata (.I...) .Pers. 

2. Melica spectab1lia s cribn. 

3. l:'oa »'endleriane {Steud.) Va sey 

4. Pon interior Rydb. 

5. Poa .macroclada Rydb. 
6. Foe. pratansis .i...e 

7. Poa stenanthf! Trin. 
8. Festuca ovina L. var. 

brachyphylla ( Schultes) 
9. Festuca Thurber! Vasey 

~ Collected .!E!. s tation Number 

Aug. 15, 3B; Aug. 17, lC; Aug. 20, 
20. 
July 23, lC; Aug. 19, lA; AUg. 20, 
2A; Aug. 20, 2c. 
AUg. 15, 3A; .Allg. 17, 10; .Aug • 19, 
l A; Aug. 19, lB; Aug. 20, 2A; Aug. 
20, 2B; Aug. 20, 20. 
Aug. 19, l B. 
July 15, lC; Aug. 15, 3B; Aug. 19, 
lA; Aug. 19, l B. 
July 21, 2B; Aug. 17, l C; Aug. 20, 
2c. 
Aug. 15, 3A; Aug. 15, 3B. 

.hug. 17, lC. 
July 21, 2B; Aug. 14, 4A; AUg. 15, 
3.A; Aug. 17, lC; Aug. 19, l .A; Aug. 
23, 4B • 

July 28 , lC; July 30, 2A; AUS• 19, 
l A; Aug. 20, 20. 
July 23 , lB; July 28, 1c; Aug. 15, 
3B. 
July 21, 2B; Aug. 14, 4A; Aug. 17, 
lC; Jwg. 23 t 4B. 
July 16, lA; July 21. 2B; July 28 , 
lC; Aug. 15, 3A; Aug. 23 t 4B. 
Aug. 15, 3B. 
July 6, l A; 1uly 21 , 2B; Aug • 19, 
lG; Aug. 20, 2A; AUg. 20, ic. 
Aug. 14, 4A. 
Aug . 23 • 4B. 

July 16, l.A; July 17, 2A ; July 21, 
2B; July 28, l e ; Aug. 14, 4A; Aug. 
15, 3A; Aug. 16, 3B; aug. 19, lB; 
.Aug. 20. 20; Aug • 23 , 4B. 



10. Bromua anomalus Rupr. 

ll. Bromua oilia.tua L. 
12. Brome marginatus Nees 
13. Broms poJ.yanthus Scribn. 

D. Hordeae 

l. Ag.ropyron Scribneri Vasey 
2 • .Agropyron subsecundum (1.ink.) 

Hi.tcho. 
3. Ag.ropyron tre.ohyoaulon (Link.) 

Malta. 

4. Sitanion hystrix (Nutt.) J. G. 
Smith 

II. OlPERACEAE 

l. Carex chalicilepia Holm 
2. Carex Eggeltonii MacKenzie 

III. JUNCACEAE 

l. Luzula spice.ta (L.) DC. 

IV. LILUCE.AE 

l. Allium reticulatum Fraser 
2. Caloohortus Gunn1son11 Wata. 

3. Veratrum apecioaum Rydb. 
4. Smilioine i:rtellata (L.) V8st. 

V. POLYGONACE.AE 

l. Eriogonum aub&lpinum Greene 

2. Eriogonum umbellatwn Sma.ll var. 
tectum Avon Nelson 

3. Polygonum Douglasii Greene 
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July 21, 2.B; July 28,. lC; July 30, 
2A; AUg. 14, 4A; AUg. 15, 3A; · Aug. 
15, 3B; Aug. 19, lA; Aug. 19, lB; 
Aug. 20, 20; Aug. 23, 4B. 
Aug. 19, le. 
.Aug. 15, 3B. 
July 17, 2A; July 21, 2B; Aug. 14, 
4.A; Aug. 15• 3A; Aug. 15, 3:S; AUg. 
19, lA; Aug. 19, lB; Aug. 19, lC; 
lillg. 20, 20. 

Aug. 23, 4B. 
July 21, 2B; July 28, le; July 30, 
2A; Aug. 14, 4A. 
July 16, l A; July 21 , 2B; July 30, 
2A; Aug . 14, 4A; .aug. 15, 3A; Aug. 
15, 313; Aug. 17, lC; Aug. 19, lB; 
Aug. 20, 20; Aug. 23, 4B. 
Aug. 17, lC. 

Aug. 23, 4B. 
July 16, l.A; July 28 , lo; AUg. 14, 
4A; Aug. 15, 3B; Aug. 20, 20; AUg. 
23, 4B. 

June 28, u. 
1uly 16, l.A; July 17, 2A; July 2l, 
2B; July 23 , lB; July 23, le. 
June 28, U. 
Aug • 14 , 4.A.. 

July 9, 2A; 1uly 16, l.A; July 21 , 
2B; July 23, lB; July 23 , le. 
July 6, lA; July 9, 2A; July 23, 
lB; Aug. 15, 3A; AUg. 15, 3B. 
July 16, lA ; July 21, 2B; July 26, 
lC; July 30, 2A; Aug. 14, 4A; Aug. 
15, 3A; Aug. 15, 3B; Aug. 19, lB; 
Aug. 20, 2c. 



VI. CHENOPODIAOEAI~ 

l. Chenopodium atroTirens Rydb. 

VII. CARYOPHT.LI.ACEil 

l. Lychnia Drummondi s. Wats. 

2. Arenarie. congesta Nutt. 

VIII. RANUNCU.U.CEAE 

l. Delphinium Nelsonii Greene 

2. Delphinium Barbey1 (Huth.} lmth. 

3. Aoonitum columb1e.num Nutt. 

4. Thal1otrum Fendleri .Engelm. 

5. Anemone globoaa Nutt. 

IX. BKRBER.IDACE.AE 

l. Barberis aqui:tol1um Pursh 

X. l!'U.MARIACEAE 

l. Coryde.lis a.urea Willd. 

XI. CRUCli'ERA.E 

l. Lepidium Tirginicum 
2. Lepidium r8DIOa1ssimum A. Nels.? 
3. Thlaspi alpeatre L. 
4. Thlaspi arvense L. 

5. Thlaspi glaucum A. Nels 
6. Barba.rea orthoceras Ledeb. 
7. Drab& stenoloba .i.edeb. var. 

nana (Schulz} llitohc 
a. Draba speotabilia <ll"•en• 

9. Desourainia calitornice. ( Qray) 
Schulz 

10. Arabie Drummondii Gray 

ll. Ara bis gle.bra (L.) Bernh. 

12. E:rysmium amoenum Greene 
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A._ug. 19, lB; Aug. 20, 20. 

July 29, lA; Aug. 15, 3B; AUg. 23, 
4B. 
June 28, l.A; July 21, 2B; Aug. 14, 
4A; Aug. 15, 3A; Aug. 15, 3B. 

June 28, lA; July 3, lB; July~. 
lC. 
July 15, lC; July 17, 2A; July 21, 
2B; July 23, lB; July 29, l A; Aug. 
14, 4.A; Aug. 20, 20. 
July 23, lB; July 28, lC; July 29, 
u. 
July 9, 2A; July 15, le; July 21, 
2B; July 23, lB; Aug. 14, 4A; Aug. 
20, 20. 
Aug. 14, 4A; Aug. 23, 4B. 

Aug. l5, 3A. 

July li, lA. 

July 23, lB. 
June 28, U. 
Aug. 23, 4B. 
July 28, lC; Aug. 19, l.A; Aug. 20, 
2B. 
Aug. 14, ~B. 
June 28, U. 
J'une 28, lA; J'uly 23, lC. 

July 3, lB; July 28, le; July 29, 
u. 
July 3, lB; J'uly 23, le; Aug. 14, 
4A; .Aug. 19, u. 
J'une 28, lA; July 3, lB; July 9, 
2A; July 23, lC; AUg. 15, 3A. 
July 15, lC; July 2~, lB; Aug. 23, 
4B. 
June 28, u. 
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13. Eryamium capitatwn (Dougl.) Greene July 3• lB; July 9• 2A; July 15, 
10; July 16, l.A.; July 21, 2B; A\18. 
2,0, 20. 

XII. CRASSULA.CEAE 

l. Sedum deb1le s. Wats. 

XIII. SA.X:IB'RAGA CEAE 

l. Heuohera parvitolia lmtt. 

XIV. GROSSU1..ARIAC.EAE 

l. Ribas leptanthum Gray 
2. Ribas leptanthum Gray var. 

brachyanthum Gray 

XV. ROSACEAE 

l. De.siophora :frutioosa (L.) Rydb. 
(syn. Potent11la truticosa L.) 

2. Frageric. americena (l'orter) Brit. 

3. Potentilla arguta Pursh (syn. 
Drymocallis arguta (Pursh) Rydb.) 

4. Potentilla gre.cilis Dougl.. 

5. Potentilla hippiana Lebm. 

6. Sieversia cilieta G. Don. 

7. S1evera1a turbinate (Rydb.} Greene 
a. Ro88 Fendleri Crepin 

XVI. l.EGUMINOSA.E 

1. Lupinus Bakeri Greene 

2. Lupinus humicola A. Nels. 

3. Aatrage.lus alpinum L. 
4. .ABtregalus tlexuosus Dougl. 
5. Vicia. mnsricana Muhl. 

6. Latbyrua leuoanthus Rydb. 

Aug. 23• 4B. 

J'uly 2l, 2B; July 22, 2A; .Tuly 28, 
lC; July 29, lA.. 

July 9, 2A. 
July 21, 2B; Aug. 14, 4A; aug. 23, 
4B. 

.1une 2s. lA; July 21, 2B; July 28, 
lC; Aug. 14, 4A; Aug. 15, 3A; Aug. 
20, 2c. 
July 21, 2B; A\18• 14, 4.A; Aug. 15, 
3.A; Aug. 15, 3B; Aug. 23, 4B. 
Aug. 15, 3A. 

June 2a. lA; July 3, lB; July 9, 
2A; July 15, le; July 21, 2B; Aug. 
14, 4A; Aug. 15, 3A; Aug. 15, 3B; 
Aug . 20, 20; Aug. 23, 4l3. 
July 28, lA; July 30, l..C, Aug. 14, 
U; Aug. l5 , 3.B. 
July 21, 2B; J"uly ~. lC; July 29, 
U; .Al.lg. 20, 2C;. Aug. 23, 4B. 
.AU&• 23, 4B. 
July 6, l.A, July 21, 2B; July 2~, 
2A. 

June 2B, lA; July 3, lB; July 15, 
lC. 
July 3, lB; July 9, 2A; July 16, 
lA; July 21, 2B; Aug. l?, lC. 
July 2:5, lC. 
J"une 28~ l.A. 
June 28, lA; July 3, lB; July 9, 
2A; July 15, le; July 21, 2B; Aug. 
14, 4A; Aug. 15, 3A; .Aug. 15, 3B; 
Aug. 20, 20. 
June 28, lA; July 3, lB; July 9, 
2.A; July 21, 2B; July 23 , le; Aug. 
14, 4A; Aug. 15, 3A; Aug. 15, 3B; 
Aug. 20, 2C. 



XVII. G.ERANIACEAE 

l. Geranium Richerdsonii F. & M. 

l. Linum Lewi s11 .Purah 

XIX. VIOI.ACEAE 

l. Viola bell1ditolia Greene 
2. Viola erectitolia A • .Nels 
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July 3, lB; Aug. 14, 4A. 

June 28, lA; July 3, lB; July 9, 
2.A; July 15, lC; July 21, 2B; .Aug. 
14, 4A; Aug. 15, 3A; Aug. 15, 3B; 
.Aug. 20, 20. 

Aug. 15, 3A. 
Aug. 15, 3A. 

l. Chama.enerion angust1tol1um (L.) July :u. 2B; Aug. 14, 4A. 
Soop. ( &YJ:l• )· Ep1lobium angusti­
folium L. 

2. Ge.yophytum ra:mosiasimum T. &. G. Aug. 15, 3A. 

XXI. UMBEJJ ,Iii'ERAE 

l. Pssudocymopterus montenua (Gray) 
C. & R. 

2. Paeudocymopterus :mu.ltifidus Rydbt 
3. Wash1ngtonia occidental.is (Nutt.) 

c. &. R. (ayn. 08lllorph1ze 
occidentalis (Nutt.) Torr.) 

4. L1gust1cum Porteri c. & R. 

5. LCID8tium disseotUia (Nutt.) Mat h . 

llII. ERI CJ.CEAE 

&. Const. var. mult1t1dum (Nutt.) 
.Math. & Con at. 

l. Vaocinium caesp1tosum M1chx. 

XXIII. PRDiUL.A.CEAE 

l. .Androaatle se~tenirionali s L . var. 
ditfusa (Small) Kunth 

June 28, l.A; July 3, lB; July 9, 
2A; July 15, lC; July 21, 2B; Aug. 
14,, 4A; ./w8• 15, 3A; Aug. 15, 3B; 
Aug. 20, 20. 
Aug. 23 , 4B. 
July 3, lB; July 9, 2B. 

June 28, lA; July 3, l:B; July 9, 
2A; July 15, lC; July 21, 2B; Aug. 
14, 4A; Aug. 15, 3A; Aug. 20, 20. 
July 3, lB; July 9, 2B. 

Aug. 15, 3.A; Aug . 15, BB. 

JW1e 28• l iq J"uly 15, lC; July 21, 
2B; July 30, 2A; AUg. l4, 4A; Aug. 
15, 3A; Aug. 15 , aB; Aug. 19, lB; 
.Aug. 20, 2C; Aug . ~. 4.B. 

• Might be alpine variety of Pseudocymopterus montanus 



l. Gentia.ua Parryi Engelm. 

2. Gentia.na plebeJa Cham. 
3. Gentians. plebeJa Cham.. var. liolm11 

Wettst. 
4. Gentiana heterosepala Engelm. 
5. Frasera speciosa Grieab. 

2. Gilia aggragata (Purah} Spreng. 
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.Aug. l4, 4A; Aug, 15, 3B; A.ug. 19, 
lA; Aug. 19, 10; Aug. 20, 2A; Aug. 
20, 2B; Aug. 20, 20. 
AU.g. 15• 3B. 
Aug. 23. 413. 

J"uly 21, 2B; July 28, 10. 
July 28, lC; July 29, l.A; Aug. 20, 
20. 

June 28, lA; July 3, lB; July 9, 
2.A; July 15, lC; July 21, 2B; Aug. 
14, 4A; Aug. 15, 3A; Aug. 15, 3B; 
Aug. 20, 20. 
June 28, lA; July 15, lC; July 17, 
2A; July 21, 2B; Aug. 15, 3A; Aug. 
15, 3B; .Aug. 20, 20. 
Aug. 23. 4B. 

1. Phacelia h.eterop.b.ylla .Purah June 28, lA. 
2. Phacelia aeri.caa {Graham) Gray Aug. 23, 4B. 
3 . Hydroph.yllwn Fendler! ( Gray} Heller J'uly 3, lB; July 30, 2A. 

XX.VII. BORAGINACE.AE 

l. La!)pula tloribWlda (Lebm.} Greene 

2. Mertensia alpina (Torr.} G. Don. 
3o Mertensia Baker! var. lateritolia 

(Greene) A. Nels. 
4. Mertensia oiliata (Torr.) G. DoD. 

5. Me.~ensia tusitonuis Greene 

XXVIII. LABIA.TE 

l.. Agastache urtio11'olie. {Benth.) 
Rydb. 

2. Dl"acocephelum parvitlorwu Nutt. 

l. Pentstemon striotus Benth. 

2. .Peatstemon prooerus Dougl. ( syn. 
Pe-utatemon micranthum Nutt. ) 

3. Pentstemon glauous Grab.run var. 
stenosapalua Gray 

June 28, l A; July 21, 2B; July 22, 
2A; J'uly 23 , lB; July 23, 10. 
June 28, l.A. 
.Aug. 2J, 4B. 

July 15, lO; July 17, 2A; July 21, 
2:a. 
June 28, lA. 

July 3, l A; July i3 , lB; July 28 , 
lC; July 30, 2A. 
July 23, lB; July 28, le. 

June 28, lA; July 15, l C; July 21, 
2B; .Tuly 23, lB. 
July 23, lB. 

Aug. 14, 4A; Aug. 23, 4B. 



4. Pedicularis Grayi A. Nels. 

5. Castilleja linearitolia Benth. 
6. Castilleja s ulphurea Rydb. 

7. vrt.booarpus luteus Nutt. 

XXX:. RUBI.ACEAE 

l. Gelium boreale L . 

XXXI. CAmIFOLIACEAE 
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July 21. 2B; July 29, lA; .AAS• 
19, 1c. 
June 28, u. 
July 6, lA; July 9, 2A; July 15, 
l C; .Tuly 21, 2B; July 23, lB; Aug. 
14, 4A; Aug. 15, 3A; Aug. 15, 3B; 
Aug. 20, 2C; Aug. 23, 413. 
Aug. 19, lA. 

.Tuly 6, lA; July 9, 2A; July 21, 
2B; July 23, lB; July 23, lC; Aug. 
14, 4A; Aug. 15, 3A; Aug. 15, 3B; 
Aug. 20, 2c. 

l. Sambucus mierobotrys Rydb. July 12, 2A; J"ul7 21, 2B; July 23, 
lB. 

2. Symphor1oee.rpus rotundifolius Grey July 9, 2.A. 
3. l.onicera involucrata Banks Aug. 14-, 4.A. • 

l. Camp8Ilula Parryi Gray 

2. Camp8Ilula rotunditolia .i.... 

XD!II. V.ALERI A.NACEAE 

l. Valariane aoutilo'ba Rydb. 

2. Valeriena certophylla (Hook.) 
Piper 

XXXIV. COMPOSITAE 

l. Chryaopsis villoaa Nutt. 

2. Chryeothe:mDus lanceolatus Nu.tt. 
~. Chrysothamnua nauseoaus (Pall.) 

Brit. 
4. Oreoclu-yaum Pe.rryi (Gray) .Rydb. 

(ayn. Haplopappu• Parryi Gray) 
5. Solidago corymbosa .Nutt. 

6. Solid.ago deownbana Greene 

7. Aster adacendens Greene 
a. Aater Ce.nybi Vasey 

.iuly 16, lA; .July 23, lB; July 23, 
10; A\16• 14, 4A; Jiu.g. 15, 3A; Aug. 
15, 313; Aug. 20, 20. 
July 17, 2A; July 21, 2B; Aug. 14, 
4A; Aug. 15, 3A; . Aug. 15, 3B; Aug. 
17, lC; Aug. 20, 20; Aug. 23, 4B. 

June 28, l.A; July 9, 2A; J'uly la, 
lC; {lJ].y ~l, 2-B. 
July l7, lo; 1uly 21·, 2B; Aug. 15, 
3B; .Aug. 20, 20. 

J'uly 23, lB; , 1uly 28, lC; 1uly 29, 
ll; Aug. 14, .... Aug. 15, 3A; Aug. 
15, 3B; Aug., 23·, 4B • 
.Aug. 17, 10. Aug. 19, u. 
July 2.l., 2B; AUg. 17, le; Aug 19, 
lA. 
Aug. 14, 4A. 

July 21, 2B; .iuly Z3, lC; Aug. 20, 
20. 
J"uly 21, 2B; July 23, lC; July 29, 
l.A; Aug. 14, 4A; Aug. l!:5, 3B. 
Aug. 19, lA. 
July 21, 2B. 



9. Maobaeranthera aspers Greene 

10. Me.che.ere.nthere rubricaulis Hydb. 
11. Erigeron Coulter! Porter 
12. Erigeron elatior (Gray) Greene 

13. Erigeron macranthus Nutt. 

14 • .Antenna:ria aprice Greene 
15. Antenna.ria parvitolia ~ut,. 

l6. J..ntenneria pulcherrime. (Hook.) 
Greene 

17. Antennaria roaea (I!;at.) Greene 

18. Antennaria specioaa A. Nels. 
19. Viguiera mult itlora Blake (syn. 

Gymnolania multitlora (Nutt.) 
B. & H.) 

20. Helianthella quinquenervis 
(Hook.) Gray 

21. Chaenaetia Douglasii a. & A. 
22. Dugaldia Hoopeaii (Gray) Rydb. 

( syn. Helenium lioopeaii Gray) 
23. Achillea milletolium ~. 

24. Artemiaia aromaticn A. Nels. 

25. Artemisia trigida Will~. 
26. Artemieia gnapb.eloides Nutt. 
27. .Artemisia tri.dentata Nutt. 
28. Senecio Bigelov11 Gray 
29. Senecio crassulus Gray 

30. Senecio orocatus Rydb. 
31. Senec1o eremophilus Rich. 
32. Senecio Fendler1 Gray 
33. Senacio glaucescens Rydb. 
34. Senecio 1ntegerr1mus Nutt. 
35. Senecio serra Hook. 

56. Senecio ephe.erooe:phalia Greene 

37. Carduus Nelson11 Pawmel 

38. Agroser1s gl aucum {Nutt.) Greene 

36 

July 30, 2A; Aug. 17, lC; Aug. 19, 
l.A; .Aug. 19, lB; Aug. 20, 2B. 
Aug . 17, 10; Aug. 19, l A. 
July 15, lC; .Tuly 23, lB. 
July 21, 2B; July 28, , lo; Aug. 14, 
4A; AUg. 23, 4B. 
July 9, 2.A; July 16, l.A; July 21, 
2B; July 23_, lB; .Tuly 28, l C; Aug. 
14, 4A; Aug. 15, 3A; Aug. 15, 3B; 
Aug. 20, 20; Al.lg. 23, 4B. 
July 29, l.A; July 28, 10. 
July 21, 2B; July 28, lC; Aug. 14, 
4A; Aug. 15, 3B. 
Aug. 23, 4B. 

July G, lA.; July 21, 2B; July 23, 
10. 
June 28, U. 
July 17, 2A; July 29 , lA; Aug. 17, 
lC; Aug. 19, lB; AUg. 20, 2C. 

July 9, 2A; July 15, l e ; July 21, 
2B; July 23, lB; .Tuly 29, l A; Aug. 
14, 4A; Aug. 20, 20. 
AUg. 23, 48. 
July 15, l C; July 21, 2B; June 28, 
l.A; .tu.lg. 14, 4,l; .Aug. ll>, 3B. 
July 9, 2A; July 15, l C; .Tuly 21, 
2B; July 23 , lB; .Tulle 28, lA; Aug. 
14, u •. Aug. 15, 3A; Aug. 15, 3E; 
Aug . 20, 20; Aug. 23, 413. 
July 16, lA; July 21, 2B; July 22, 
2A; July 23, oB; July 28, le; Aug. 
14, 4.A; Aug. 15 , 3A; Aug. 15, 3B; 
Aug. 20, 2C • 
.Aug .• 19, l .A. 
Aug. 17, lC. 
July 21, 2B. 
Aug. 14, 4A; Aug . 15, 3B. 
July 28, lC; Aug. 14, 4A; Aug. 15, 
3A; Aug. 16, 3B·. 
July 23, lC.. 
July 6, lA. 
J"uly f, lA. 
Aug. l4, 4A. 
Aug. 17, 10. 
Aug. l9, lA; Aug 19, l B; Aug. 20, 
2.B. 
June 28, l.J,_; July 3, lB; July 23, 
10. 
July 23, lB; Ju.l.y 28, lC; July 29, 
l.A; Aug. 14, 4A. 
July 16, U ; .Tuly 21, 2B; July 28, 
lC; July 30, 2A; Aug .; 14, 4A; Aug. 
15, 3Aj Aug. 15, 3B; Aug. 19, lB; 
Aug. 20, 2c. 



~9 • .Agroaeris montana Osterh. 
( 'l'roximon montanum ( Osterh. A. 
Nels. 

40. Tara:ucum otficinale Weber 
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Aug. 23, 4B. 

June 28, l.A; July 15, lC; J"uly 23~ 
lB; Aug. 23, 4B. 
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