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A FLORISTIC STUDY OF THE FECTUCA

MEADOWS IN THE GUNNISON NMATIONAL FCREST

During the summer of 1946 a study was made of the floral composition of
Festuca meadows in the Gununison National Forest. These meadows ere within the
subalpine formation and are broad expanses of Festuca, in moet cases bordered
by aspen. Occasionally the adjacent vegetetion is & spruce-fir forest on the
upper edge of the meadow with sedges end willows frequently appearing along
dreinage chennels where the soil is too wet for the aspen to grow. The average
annual precipitation for the area varies from 25 to 30 inches, and the snow=-
fall from 4 to 6 fest. The soil beneath all of the meadows 1s a rocky lateral
moraine composed of a mixture of granitic and sedimentary rocks resting on
dark gray shale,

Seven meadows in the East River velley and two meadows in Slate River velley
near Kebler pass were selected for this study.* These meadows ranged in alti-
tude from 9,400 feet to 11,800 feet which is the timberline in this area. Each
meadow in which collecting was done was called a statlion. These stations were
classified into four areas end numbered as follows: (1) west exposure, (2) eest
exposure, (3) south exposure, and (4) high altitude areas. The letters A, B,
and C were used to identify different meedows selected for study in each area.
These meadows were visited several times during the swmuer to obtain informa-

tion on plent distribution.

DESCRIPTION OF SUBALPING STATIUNS IN EAST RIVER VALLEY
Station 1A was a broad, rolling area with a west exposure, 3.5 miles south

of Gothic, Colorado. The slope varied from 5° to 15% due to the irregular

* Additional specimens were collected at a high altitude station near
Cumberland Pass by Dr. Harriet G. Barclay.



charaecter of the moraine. The altitude ranged from 9,500 to 9,800 feet.

Station 1B was also an area with a west exposure about 2.5 miles souti of
Gothic, Colorado. This meéadow was surrounded by aspen groves. The altitude
ranged from 9,800 to 10,000 feet. The topography was less steep than stetion
1A.

Stetion 1C wes & broad esrea 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 average siope of approximately 10°. The upper edge of this
meadow was bordered by a large aspen grove., weepage water from this grove and
from two streeams which flowed across the meadow maintained a high moisture
content in the soil of the lcwer areas adjacent to the dreainege chamnels. In
pleces 1t wes so moist thet the Festuce was replaced by Faulse Helibore or uillow
Savenneh, Three line transects and one belt transect were made to show the
relative abundance of different species in different parte of this mesdow.

station 2A hed an east exposure with an elevation of 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 had no wel depressions
as occurred at station 1C.

Station 2B was located about 5.5 miles north of Crested Butte, Colorado.
The major portion of this meadow was nearly level. The north edge had e steep
north facing slope of about 15° in one place. The altitude ranged from 9,500
to 9,600 feet.

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

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

DESCRIPTION OF SUBALPINE STATIONS IN SiLATE RIVER VALLEY

Station 3A was an area with & south exposure about 6 miles west of Crested

Butte, Colorado, oun the road to Xeobler pass. This area had & slope ol spproxi=-



metely 20°. The soil was very rocky and dry. The presence of Vacecinium
indicsted that the soil was acid. The altitude varied froua 9,500 to 9,600 feet.
Station 3B was about 1.5 miles west of staetion 3A and also had & south
exposure. Tnis station was much broader then station 34 and had & gentle alope
of 3 to 5°. The soil was dry and stony, and the presence of Vecciniuia indicated

that the soil wes acid, The altitude wes approximestely 9,700 feet.

LESCRIPTION OF HIGH SUBALPING OSTATIONS

Station 44 was a high altitude meadow where the trail to Virginia Basin
crosses the first "Avery Bench" about a mile northeast of Gothie, Colorado. The
altitude ranged from 10,925 to 11,000 feet. The lower part of the meadow was
nearly level and very moist. The upper part had s slope of approximately 15
to 209, It wes dry and very rocky, and the stand of Festuca was very thin. As
a whole, nhowever, the soil on this meadow was more moist than on any of the west
exposures occurring at lower elevations.

Station 4B was a southwest exposure on a ridge above the road to Cumberland
Pass., This station was approximetely 35 miles southwest of Gothic, Colorado.
So0il moisture conditions were about the same as in station 4A. The average alti-

tude was 11,800 feet.

METHOD OF PLANT COLLECTION AND IDENTIFICATION

The plants were collected mainly by field press. Each plant wes identified
by number, station, and date of collection. when it was iunconvenient to carry
a press to the field, a vasculum was used, and only the plents from one station
were piaced in it. These plants were numbered end put into a press after re-
turning to camp. All numbers, dates of collection, end stations were recorded
in & field notebook.

Grasses were identified by using Hitchcock's Manual of Grasses of the United

States. Other plants were identified by using either New Manual of Rocky Moun-




da

tain Boteny by Coulter and Nelson, or Rocky Mountain Flora by Rydberg. A

,praliminary check of questiocnable identifications wes made in the herbarium
at the Oklahoma Agricultural and Mechenical College, Stillwater, Oklahoma.
All plant-a were checked in the herbarium of the Missouri Botanical Garden
in St. Louis, Missouri. Dirfficult groups were sent to the following indi-
viduals for rechecking: grasses, to Dr. Jason R. Swallen et the U. S.
Nationel Museum; Cruciferae, to Dr., Keed C. Rollins at Stanford University;
Umbelliferae, t0 Dr. Lincoln Constance at the University of California; end

Compositee, to Dr. J. M. Greemman of the Missouri Botanical Garden.



ANALYSIS OF PLANT COLLECTION
After the plants were identified, they were arranged according to their
phyllogenetic relationships by listing the individuel plants according to

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

Dominant and Seasonal Aspects

The dominant plent in these meadows is Festuce Thurberi. It covers the
whole meadow leaving little space for other plants to come in except where it
dies out or is disturbed. It rep;oduces vegetatively by developing new culms
on the outer portion of the bunch. It occasionally reproduces by seeds in the
absence of severe competition.

In these mesdows three seasonal aspects were observed from June 23 to August
21, 1946, The plants collected and classified according to seasonal aspects
are given in table 1. The vernasl aspect in some of the meadows was that of the
blue lupine. In other meedows this vernal aspect was dominated by Ligusticum
Porteri. Eleven species appeared in the vernal aspect that died out before
August, Thirty-nine species bloamed early but remasined green during the growing
season.

The aestival aspect of the meadow was dominated by Campsnula, Calochortus,
and composites such as krigeron, Solidego, and Agroseris. Six species appeared
only in July. Seventy-five bloomed in July but remeined green after the blooms
di sappeared.

The serotinsl aspect was that of the Gentisna Parryi, with the composite
Mgcheeranthera aspera. MNumerous grasses were collected along with the serotinal
‘aspect since they were mature at that time. Many of the grasses grow in the
meadow all season. Nine gresses and seven dicoiyledonous plants were cocllected

during this period.



Subdeminents

The subdominants at all stations for the whole season were Bromus snomalus
Rupr., Agropyron trachycaulon (Link.) Malte., Polygonum Douglasii Greene, Vicia
americans, Lathyrus leucanthus, Artemisia aromatica, Castilleje sulphurea, Linum
Lewisii, Potentilila gracilis, Ligusticum Porteri, Androsace septentrionslis L.
var, diffusa (Smell) Kunth, Collomia linearis Nutt., Pseudocymopterus montanus
(Gray) C. & R., and Achillea millefolium L,

The subdominants arising in July and observed the rest of the season at

all stations were Galium boreale L., Agroseris glaucum (Nuts.) Greene, and

Erigeron macranthus Nutt.

Table 1. Plants Collected and Classified According to Seasonal Appearances

Vernal (Die before iugust)

Allium reticulatum Fraser
Delphinium Nelsonii Greene
Lepidium remosissimum A. Nels.
Draba stenoloba Ledeb. var.
nena (Schulz) Hitche.
Phacelia heterophylla Pursh
Mertensia ciliata (Torr.) Don
Mertensie fusiformis Greene
Mertensia alpina (Torr.) G. Don
Antennaria speciosa
Senecio sphaeerocephalis Greene
Taraxscum officinale Weber

Vernal (Appear all season)

Arenaria congesta Nutt.
Berberis aquifolium Pursh
Thlaspi arvense L.

Barbarea orthoceras iLesdeb.
Arabis Drummondii Gray
Erysmium amosnum Greane
Desiophora fruticosa (L.) Rydb.
Frageria americana (Porter) Brit.
Potentilla gracilis Dougl.
Potentille hippiana Lehm,
Lupimus Bakeri Greene

Lupinus humicolea A. Nels.
Astregalus flexuosus Dougl.

Vernal (Appear all season) cont.

Vicia emericena Muhl.
Lathyrus lsucanthus Rydb.
Gersnium Richardsonii F. & M.
Linum Lewisii Pursh
Viole bellidifolia Greene
Viola erectifolis A. Nels,
Pseudocymopterus montanus

(Gray) C. & R.
Washingtonia ocecidentalis

(Nutt.) C. & R.
Ligusticum Porteri C. & R.
Lometium dissectum (Muts.)

Math. & Const. ver.

multifidun (Mutt.) Math. & Const.
Androsace septentrionalis L.

var., diffusa (Small) Kunth
Collomia linearis Nutt.
Gilia aggregate (Pursh) Spreng.
Hydrophyllum FPendleri (Gray) Heller
Lappula floribunda (Lehm.) Greene
Pentstemon strictus Benth.
Castille ja linearifolia Benth.
Castilleja sulphurea Hydb.
Lonicera involucrate Banks
Valeriana acutiloba Rydb.
Valeriana certophylla (Hook.) Piper
bugaldia Hoopesii ’
Achillea millefolium L.



Table 1 (cont.)

Vernal (Appear all season) cont.

Artemisia aromatica Rydb.
Artemisia tridentata Nutt.

Aestival (July only)

Celochortus Gunnisonii Wats.
Smilicina stelleta (L.) Desf.
Draba spectabilis Greene
Arabis glabra (L.) Bernh.
Heuchera parvifolie Nutt.
Antennaria aprica Greene

Aestivel (July and August)

Stipa columbiana Macoun.

var. Nelsonii (Seribn.) Hitche.
Phleum alpinum L.
Phleum pratense L.
Trisetum spicatum (L.) Rich$
Koeleria cristata (L.) Pers.
Melica spectabilis Scribn.
Poa Fendleriana (Steud.) Vasey -
Poa interior Rydb.
Foa pratensis L.
Festuca Thurberi Vazey
Bromus anomalus Rupr.
Bromus polyenthus Seribn,
Agropyron subsecundum (Link,) Hitche.
Agropyron $rachycaulon (Link.) Malte.
Sitanion hystrix
Carex Eggelstonii
Eriogonum subalpinum Greene
Eriogonum umbellatum Small var.

tectum A, Nels.
Polygonum Douglasii
Lychnis Drummondi 5. Wats.
Delphinium barbeyi (Huth) Huth
Aconitum columbiana Nutt.
Thalictrum FPendleri Engelm.
Anemone globosa Nutt.
Corydalis aurea Willd.
Lepidium virgiuiana i. var.?
Descurainia califoranics (Gray) Schulz
Erysmium capitatum (Dougl.) Greene
Ribes leptenthum

Ribes leptanthum var, brachyanthum Gray

Potentille arguta Pursh
Sieversia ciliata G, Don
Rosa Fendleri

Aestival (July and August) cont.

Astragalus alpinum L.

Chamaenerion angustifelium (L.) Scop.

Gayophytum remosissimum T. & G.

Vaccinium caespitosum Michx.*

Gentiane heterosepala Englem.

Frasera speciosa®

Agastache urticifolia (Benth.) Rydb.

Dracocephalum parviflorum Nutt.

Pentstemon procerus Dougl.

Pentstemon glaucus Grahem var,
stenosepalus Gray

Pedicularis Grayii A, Nels.*

Orthocarpus luteus Nutt.

Galium boreale i.

Symphoriocarpus rotundifolius Gray*

Campenula rotundifolis L.

Campanule Parryi Gray

Chrysopsis villosa Nutt.

Chrysothemnus nasuseosus (Pall.) Brit.

Oreochrysum Parryi (Gray) Rydb.

Solidago corymbosa Nutt.

Solidago decumbens Greene

Aster Canybi Vasey

Erigeron Coulteri Porter

Erigeron elatior

Erigeron macranthus

Antennaria parvifolia

Antennaria rosea

Helianthella quinquenervis (Hook.) Gray

Viguiera multiflora Bleke
Artemisia frigida Willd.
Artemisia gnapheloides Nutt.
Senecio crassulus Gray
Senecio Bigelovii Gray
Senecio crocatus Rydb.
Senecio Fendleri Gray
Senecio eremophilus Rich.
Senecio glaucescens Rydb.
Senecio integerrimus Hutt.
Senecio serra Hook.

Carduus Nelsonii Pammuel*
Agroseris gleuvua (Nutt.) Greene

Serotinal (August only)

Stipa columbiana Macoun.
Stipa Lettermannii Vasey
Stipa robusta Scribm,

Blepharineuron tricholepis (Torr.) Nash

* Blooming and fruiting period



Table 1 (eont.)

Serotinal (August only) cont. Serotinal (August only) cont.
Dechampsia caespitosa (iL.) Beauv. Gentiana Parryi Engelm.

Poa macroeclada Rydb. Gentiana plebeja

Poa stenantha Trin. Chrysothamnus lanceolatus
Bromus ciliatus L. Aster adscendens Greene

Bromus marginatus Hees. Machaeranthera aspera Greene
Chenopodium atrovirens Machaeranthere rubricaulis Rydb.

The plants which were subdominant at speciel stations included Blephari-
neuron tricholepis and Vaccinium ceespitosum on the south exposures, Taraxacum
officinalis on the west exposures, and Delphinjum Nelsonii and Acoﬁitum colum-
bianum in the wet draws of the west exposures.

In some of the meadows wet depressions were caused by en accumulation of
surfece drainage or seepage. All plants that grew on these areas were larger
and more luxuriant than those on the drier locations. Some of these depressions
were too wet for Festuca; consequently False Helibore or Salix were dominant.

Ligusticun Porteri usuelly occurred on the east exposures and only in the
moist depressions on the west exposures. Bromus polyentius grew best and most
frequently in the more moist depressions and sometimes even displaced the Festuca,
but it occurred on all slopes in limited numbers.

Certain species occurred only at one station. This may be due to several
factors, Cattle have weakened the Festuca by overgrazing in scme meadows;
consequently remnants of subelimax plants have gained a firmer hold in places.
In some meadows wet areaes occurred which favored the invasion of species pre=-
ferring a moist enviromment. Dry, rocky knolls encouraged the persistence of
the pioneers becasuse of the shallow character of the scil.

The main pioneers which were guite common ere Chrysopsis, Eriogonum,
Antennarie, Pentstemon, Erysmium, Gilia, end Chrysothamnus. There were also

ploneers that persisted only at one or two stetions where conditions were favor-



eble for them. It was observed thet the pioneer plants nearly alwsys occurred
on the upper one-third of the knolls in these meadows where the suvil was less

deep and lower in average moisture content. Fioneer plants which were observed

at only one station were as follows:

Plants Station

Berberis aquifolium Pursh. SA
Chaenactus Lugeldii

Artemisia tridentata

Artemisie frigida (willd.) A. Nels.
Antennaria speciosa

Artemisie gnaphaloides

Corydalis aurea Willd.

Castilleja linearifolia Benth.
Orthocarpus luteus Nutt.

EEEEEREESE

Quadrat and Line Transect Analysis

Several quadrat studies and two line transects were made in the meadow
at stetion 1C to determine the dominant species and the plant succession from
the tops of knolls to the base of the slopes. The data showed that Festuca
Thurberi was dominant. Line tresnsects, which extended from the top to the
bottom of two knolls, showed that there was & definlte succession from the dry,
rocky top, which was covered with pioneers, down to the bottom of each knoll
Ihﬂ?s a Pestuca meadow climax had developed. The plants which appeared along
the line transects from top to bottom of two slopes are given in Table 2
according to genera.

Teble 2. Plents Appearing on iLine Transects From Top to Bottom of Two Slopes
At Station 1C

Stage No. Transect, west side Trensect, north side
(56 Meters) (45 Meters)
1. (top of slope) Eriogonum Eriogonum
Antennaria Artemisia
Chrysothamnus Antennaria
Artemisia Taraxacum
Pentstemon Pentstemon
Potentilla
Galium
Achillea

Troximon



Stage No.

1. (top of slope)
(oonto)

2.

3.

4.

Table 2 (cont.)

Transect, west side
(56 Meters)

Lupinus
Eriogonum
Arabis
Poa
Potentilla
Artemisia
uigusticum
Trisetum
Bromus

Poa (different species)

Vicia
Lathyrus
Agropyron
Polygonum
Potentilla
Eriogonum
Dugaldia
Achillea
Troximon

Polygonum
Trisetum
Achillea
Sleversia
Senecio i
Eriogonum
Agropyron
Dugaldia
Potentilla
Galium
Taraxacum
Troximon

Transect, north side
(45 Meters)

Bromus*
Poa*
Trisetum*

* QOccasionally

Troximcn
Gentiana
Bromus
Antennaria
Androsace
Pentstemon
FPolygonum
Potentilla
Collomie
Artemisia
Dasiophora
senecio
Poa

Taraxacum
Troximon
Collomia
androsace
Bromus
Polygonum
Galium
Eriogonum
Achillea
Dugeldia
Potentilla
Poa?
Trisetum
Sitanion?

Gentiana

‘ Trisetum

Teraxacum
Troximon
Fragaria
Sieversia
Bromus
Polygonum
Agropyron
Scolidego
veschampsia
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Four steges were observed in these transects. Iestuca appeared in all
stages but wes thicker on the lower part of the slope. There wes aiso definite
self-perpetuation of the Festuces in these meadows, mostly by vegetetive methods.
A few seedlings were found. In nearly all of these meadows tane Festuca cover=-
age amounted to over 754, end in the climex meadows it was 90% or higher.*
There were no obvious signs of forest invasion or eny other invasion in any of
these meadows. The surfece soil was derk brown in color to & depth of 12 to
15 inches which is & characteristic of grassland soil in & temperate climate.

A COMPARISON OF PLANT COMPOSITION AND
GENIRAL CHARACTERISTICS OF MEADOWS

Variations in Meadows with a West Exposure

lisadows with & west exposure were the broadest areas from which collections
were made, because the lateral moreaine was more extensive on the east side of
the valley. These mesdows, except for station 1C, were generally drier than any
of the others studied; comnsequently plents such as the more drought resistant
species of Senecio, numerocus species of Antenneria, driogonum, Chrysothamnus,
Gilia, end Pentstemon were present. All of the stations witL west exposure had
a very irreguler topography consisting principally of smell and medium-sized
knolls or hillocks, Most of the species that preferred & more nearly xeric con-
dition persisted the longest on the tops of the knolls due to the fact thet less
opportunity occurred for the absorption of runoff water. The soil was also less

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

* Dr. Herriet G. Barclay of Tulsa University is of the opinion that these
meadows are a climax in the subalpine formation. Her reesons for calling this
vegetation a climax are

1. The meadows are end products of definite lines of succession.

2. Complete dominance in the community, and the limits coincide with the
limits of the subalpine zone.

3. Self-perpetuation bunches enlarge and reseed.

4. No evidence of forest invesion or any other invasion is present.

5. The soil resembles a grassland soil.



Station 1C had more seepage areas and streambeds than eny of the other

stations; consequently there were more chances for the moist-mesic types of

plants to invade. Two species, Veratrum speciosum and Gentiana elegans, were

growing here but could not be considered a part of the meadow, because the

environment which they preferred was usually too moist for the rFestuca. These

stations had the highest percentage of grass species of the waest exposures and

had a higher percentege of grass species than most of the east, south, and high

altitude stations. This condition may be due to the fact that the cattie do

not graze here as much as they do at station l4, because there ars natural

ponds near this station where they congregate.

Table 3. Plant Species Collected in Festuca Meadows with west Exposures
and Under Different Moisture knvironments

Plants of Moist-Mesic
Environment

Aconitum Fendleri
Pedicularis Grayl A. Nels.
Aquilegia caerulea
Phleum alpinum
Veratrum speciosum
Delphinium Nelsonii
Mertensie fusiformis
Mertensia alpinum
Valeriana acutiloba
Frasera speciosa
Bromus polyanthus

Plants of Xeric-lesic
Environment

Eriogonum subalpinum

Eriogonum umbelletum var, tectum
Polygonum Douglasii

Lynchis Drummondi S. wats.
Arenaria congesta

Corydalis eurea

iappula floribunda

Pentstemon strictus

Orthocarpus luteus

Cempenula Parryi

Station 1A

Plenis of Xeric-Mesic
Environment (cont. )

Chrysopsis villosa
Chrysothamnus lanceolatus
Chrysothamnus nauseosus
Antennaria aprica
Antennsria rosea
Antennaria speciosa
Viguiera multifiore
Artemisia frigida

Gilia aggregaia
Castilleja linearifolia

ghnta 9_{_ Mesic-Mesic
Environment

Stipa columbiana ver. Nelsonii
Stipa wettermaniil
Irisetum spicatum
Koeleria cristata

Poa interior

Poa pratensis

Festuca Thurberi
Bromus anomalus
Agropyron trachycaulon
Carex Kggelstonii
Allium reticulatum



Table 3 (cont.)

Station 1A (cont.)

Plants of Mesic-Mesic Plants of Mesic-Mesic
Environment (cont.) Environment (cont.)
Celochortus Gunnisonii Ligusticum Porteri
Delphinium barbeyi Androsace septentrionalis var. diffuse
Lepidiun remosissimum Gentiane Parryi
Thlespi arvense Collomie linearis
Barbarea orthoceras Phacelia heterophylla
Draba stenoloba Agastache urticifolia
Dreba spectabalis Castillejs sulphurea
Descurainia californice Galium boreale
Arabis Drummondii Solidago decumbens
Erysmium capitatum Aster adscendens
Erysmium amoenum Machaeranthera aspera
Heuchera parvifolia Mschaeranthera rubricaulis -
Dasiophora fruticosa Erigeron macranthus
Potentilla gracilis Helianthella quinquenervis
Potentilla hippiana Dugeldia Hoopesii
Sieversia ciliata Achillea millefolium
Rosa Fendleri Artemisia aromatica
Lupinus Bakeri Senecio eremophilus
Lupinus humicola Senecio Fendleri
Astragelus flexuosus Senecio serra
Vicia americana Senecio sphaerocephalis
Lathyrus leucenthus Carduus Nelsonii
Linum iewisii Agroseris glaucum
Pseudocymopierus montanus Taraxacum officinale
Station 1B

Plants of Moist-Mesic Plants of Xeric-Mesic
Enviromment Environment (cont.
Phleum alpinum Polygonum Douglasii
Melica spectabilis Lappula floribunda
Delphinium Nelsonii Pentstemon strictus
Aconitum columbianum Campanulas Parryi
Thalictrum Fendleri Chrysopsis villosa
Geranium Richardsonii Viguiera multiflora
Hydrophyllum Fendleri Chenopodium atrovirens
Sambucus microbotrys
Bromus polyanthus Plents of Mesic-Mesic
Washingtonia occidentelis Environment
Plents of Xeric-Mesic Stipa Lettermanii
Environment Stipa robusta

Festuca Thurberi
Eriogonum subalpinum Bromus anomalus

Eriogonum umbellatum var. tectum Agropyron trachyceulon



Plents of Mesic-liesic
Environment ‘oont.

Calochortus Gunnisonii
Carduus Nelsonii
Taraxacum officinale
Delphinium barbeyi
Lepidium virginiana
Draba spectabilis
Descurainia californica
Arabis glabra

Arabis Drummondii
Erysmium capitatum
Vicia emericena
wathyrus leucanthus
Potentilla gracilis
Linum Lewisii

lupinus Bakeri

Lupinus humicola
Pseudocymopterus montanus
Ligusticum Porteri

Plants of Moist-Meaic
Environment

Agropyron subsecundum
Phleum alpinum
Deschempsia ceespitosa
Melica spectabilis
Poa Fendlerians
Gentiens heterosepela
Gentiana elegans*
Veratrum speciosum®
Delphinium Nelsonii
Aconitum columbianum
Thelictrum Fendleri
liertensia ciliata
Pediculeris Grayi
Frasera speciosa
Valeriana certophylla
Valeriena acutilobe
Erigeron elatior
Senecio crassulus
Bromus ciliatus
Bromus polyanthus
Phleum pratense

Table 3 (cont.)

Station 1B (cont.)

Station 1C

Plants of Mesic-Mesic
Environment Ioont.i

Lomatium dissectum var. multifidum

Androsace septentrionalis var.
diffusa
Collomie linearis
Agastache urticifolia
Dracocephalun parviflorum
Pentsatemon procerus
Castille ja sulphuree
Galium boreale
Machaeranthera aspera
Erigeron Coulteri
Erigeron macranthus
Helianthella quinquenervis
Achillea millefolium
Artemisie ercmatica
Senecio serra
Senecio sphaerocephalis
Agroseris glaucum

Plants of Xeric-liesic

Environment

Eriogonum subalpinum
Polygonum Douglasii
Gilia aggregata
Lappula floribunda
Pentstemon strictus
Cempenula Pearryi
Campenula rotundifolia
Viguiera multiflora
Chrysopsis villosa
Chrysothemnus lanceolatus
Chrysothamnus nauseosus
Antennarie aprica
Antennarie parvifolia
Antennsria rosea
Artemisie gnaphaloides

Plants of Mesic-iesic
bnvironmsent

Stipa columbiana
Helianthella quinquenervis

* Plants preferring a very wet environment where Festuca does not grow,
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Table 3 (cant-)

Station 1C (cont.)

Plants 2&&8104&310
Environment (cont.)

Stipa columbiana

var. Nelsonii
Stipa Lettermanii
Trisetum spicatum
Koeleria cristata
Poa interior
Poa pratensis
Festuca Thurberi
Bromus snomalus
Agropyron trachycaulon
Sitanion hystrix
Carex Eggelstonii
Calochortus Gunnisonii
Delphinium barbeyi
Thlaspi arvense
Draba stenoloba
Draba spectabalis
Descurainia californica
Arabis Drummondil
Arabis glabra
Erysmium capitatum
Heuchera parvifolia
Desiophora fruticosa
Potentilla gracilis
Sieversia ciliata
Lupinus Bakeri
Lupinus humicola
Astragalus alpinum

Plents of Mesioc-Mesic
Environment (cont. )

Vicia smericana
Lathyrus leucanthus
Linum Lewisii
Pseudocymopterus monianus
Ligusticum Porteri
Androsace septentrionalis
var. diffusa
Gentiana Parryi
Collamia linearis
Agastache urticifolia
Dracocephalum parviflorum
Castilleja sulphurea
Galium ‘boreale
Solidago corymbosa
Solidago decumbens
Machaeranthera aspera
Macheeranthera rubricaulis
Erigeron Coulteri
Erigeron macranthus
Dugeldie Hoopesii
Achillea millefolium
Artemisia aromatica
Senecio crocatus
Senecio integerrimus
Senecio sphaerocephalus
Carduas Nelsonii
Agroseris glaucum
Taraxecum officinalis

Station 1A end 1B which are also west exposures had a lower percentage

of grass species in relation to the total plant population than eny of the

other stations.

These stations do not seem to have reached the stage of & climex iFestuca

meadow due partly to the following facts:

(1) the knoils are not leveled down

by geological erosion, (2) cattle eat down the grass, weakening it so that

other plants may come in, and (3) seepage areas and streambeds are favorable

for the plants which prefer & moist-mesic environment.



The species of plants, collected from three Festuca meadows with west
exposures classified according to soil moisture relationships, are given in
teble 3. At station li eleven species were found in a moist-mesic environment,
fifty-nine species in a mesic-mesic enviromnment, and twenty species in a xeric-
mesic environment. Fifteen additional species were collected which were not
found at other stations.

At station 1B ten species were found in the moist-mesic environment, fifty-
8ix species in the mesic-mesic environment, and fifteen speclies in a xeric-mesic
environment. Seven species were collected here which were not observed at any

other station.

Variations in Meadows with East Exposures

The contrast in plant succession from the top to the bottom of the slopes
in meadows with an east exposure was not so great as in mesdows with a west
exposure, This wes due to & smoother topography then tunst of the meadows with
a west exposure. The average moisture content of the soil in these measdows was
higher than in meadows with a west exposure. There were no seepage areas;
consequently & smeller number of plents which preferred & moist-mesic environment
were present. The percentage of plants collected which preferred a moist
environment was about the seme as the percentage which can exist in a xeric
environment. Few pioneers were found except at the top of the slopes.

The species of plants collected from the three meadows with en east
exposure classified according to soil moisture reletionships are given in table
4. Eight species were found at station 24 in a moist-mesic environment, thirty-
six species in a mesic-mesic environment, and seven in a xeric-mesic environ~
ment. Two specles were collectsd which were not observed at any other station.

Fourteen species were found at station 2B in the moist-mesic environment,

forty species in a mesic-mesic environment, and eleven in a xeric-mesic
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enviromment. Two species not collected at other stations were collected here.

Five species were found at station 2C in e moist-mesic environment, thirty

species in a mesic-mesic environment, and seven in a xeric-mesic environment.

The fact that there were no plents observed here that were not observed at

other stations, and the fect that the Festuca waes thicker and more continuous

that at most of the stations, seems to indicete that this meadow was the most

highly developed of any of the mesadows studied.

More shrubby species were observed at stations 2A and 2B then &t eny of

the other stations., About half of them were chaparral genera. Shrubby species

collected at station 24 were as follows:

Rosa Fendleri, Symphoriocarpus

rotundifolius, Sembucus microbotrys, and hibes leptenthum. At station 2B there

were Ribes leptenthum, nosa Fendleri, Sembucus microbotrys, Artemisia tridentata,

and Dasiophore fruticosa.

Table 4. Plant Species Collected on East Exposures of Festuca Meadows
Under vifferent Moisture Environments

Plents of Moi st-Mesic
Environment

Thalictrum Fendleri
Hydrophyllum Feadleri
Mertensia ciliata

Sambucus microbotrys
Symphoriocarpus rotundifolius
Valeriane acutiloba
Agropyron subsecundumn

Bromus polyanthus

glanu 2{ Xeric-kMesic
Environment

Lappula floribunda
Eriogonum subalpinum
Lriogonum umbellatum
var. tectum
Gilia aggregata
Campanula rotundifoiia
Polygonum Douglasii
Viguiera multiflora

Station 24

Plants of Mesic-Mesic
Environmsn

Gentisns Parryi

Collomia linearis
Castille ja sulphurea
Macheeranthera aspera
Helianthella quinguenervis
Achillea millefolium
Agroserls glaucum

Stipa columbiena var. Nelsonii
Stipe Lettermanii

Koeleria cristata

Poa pratensis

Festuca Thurberi

Bromus anomalus

Agropyron trachycaulion
Calochortus Gunnisonii
Delphinium barbeyi

Arabis vrummondii
Erysmium capitatun
Heuchera parvifolie

Ribes leptanthum
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Table 4 (cont.)

Station 2A (cont.)

Plants of Mesic-lssic
Environment (cont.)

Potentilla grecilis
Potentilla hippiana
Rosa Fendleri
supinus humicola
Vicia emericana
Lathyrus leucanthus

FPlants of Mesdc-Mesic
Eavironment lcon ]

Ligusticum Porteri
Lomatium dissectum var. multifidum
Androsace septentrionalis
var. diffusa
Agastache urticifolia
Galium boreale

Linum Lewisii Erigeron macranthus
Pseudocymopterus montanus Achillea millefolium
Washingtonia occidentalis Artemisia arcmatica

Station 2B

Plants of Moi st-lesic
Environment

Fregarie americana
Mertensia ciliata
Pedicularis Grayi
Sambucus microbotrys
Valerianas certophylla
Erigeron elatior
Phlesum pratense

Poa Fendleriana
Valeriena acutiloba
Agropyron subsecundum
Thalictrum Fendleri
Gentiana heterosepalea
Bromus polyanthus
Aquilegia caerulea

Plants of Xeric-Mesic
BEnvironment

Eriogonum subalpinum
Polygonum Douglasii
Arenarias congesta
Gilia aggregata
Lappula floribunda
Pentstemon striectus
Campanule rotundifolia
Chrysothamnus nauseosus
Antennarie parvifolie
Antennaria rosea
Artemisia tridentata

Plants of Mesi c-Mesic
Environment

Stipa Lettermanii
Trisetum spicatum

Poa interior

Festuca Thurberi

Bromus anomalus
Agropyron trachyeaulon
Calochortus Gunnisonii
Delphinium barbeyi
Thlaspi arvense
Castilleja sulphurea
Solidago corymbosa

Aster Canybi

Erigeron macranthus
Dugaldia Hoopesii
Artemisia aromatica
Agroseris glaucum
Erysmium cepitatum
Heuchera parvifolia
Ribes leptanthum ver. brachyanthum
Dasiophora fruticosa
Potentilla gracilis
Sieversia ciliata

Hosa Fendleri

Lupinus humicola

Vicia americana

Lathyrus leucanthus
Linum Lewisii
Chamaenerion angustifoiium
Pseudocymopterus montanus
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Table 4 (cont.)

Stetion 2B (cont.)

Plants of Mesic-lesic
Enviromment (cont.)

Ligusticum Porteri

Androsace septentrionalis var. diffusa
Gentiana Parryi

Collomie lineeris

Galium boreale

Station 2C

Plants _g.g_léoist«ﬁe ()
Environment

Freasera speciosa
Valeriana certophylle
Phleum pratense
Thalictrum Fendleri
Bromus polyanthuas

Plants of Xeric-Mesic
Environment

Polygonum Douglasii
Chenopodium atrovirons
Gilia aggregata
Campanula rotundifolia
Campenula Perryi

Viguiera multiflora Blake
Eriogonum subal pinum

Plants of Mesic=Mesic
Enviromment

Stipa columbiane

Stipe columbiane var. Nelsonii
Stipa Lettermanii

Koeleria cristata

Poa pratensis

Plents of Mesic-Mesic
Environment (cont.)

Solidego decumbens
Machseranthera aspera
Helianthelle quinquenervis
Achillea millefolium
Senecio serra

Plants of Mesic-lMesic

Lovir onment (cont.)

Festuca Thurberi

Bromus enomelus
Agropyron trachycaulon
Cerex Eggelstonii
Delphinium barbeyi
Erysmium capitatum
Dasiophora f ruticosa
Potentilla gracilis
Sieversia ciliata

Vicia americana

Lathyrus leucanthus
Lipum Lewisii
Pseudocymopterus montanus
Ligusticum Forteri
Androsace septentrionalis var. diffusa
Gentiana Parryi

Collomia linearis
Castille ja sulphurea
Galium boreale

Solidego corymbosa
Erigeron macranthus
Helianthella quinquenervis
Achillsa millefolium
Artemisia aromatice
Agroseris glaucum

Variations in Meadows with a South Exposure

The soil on the upper part of the slope at station 34 which had a south

exposure was very thin and dry. Some of the plants which will grow on a dry,

rocky soil and were found in this meadow were Berberis aquifolium, Arenaria

congesta, Gayophytum remosissimum, and Viola bellidifolia. A roadside ditch
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neer the base of this slope prevented the formetion of an extensive moist-mesic
environment,

The percentoge of grass species wes higher at station 3B then at 34. The
surface soll was deeper with fewer rocks. The slope was not as steep, and less
runeff occurred; consequently some of the species which preferred a moist-mesic
environment such as Vaccinium caespitosum, Fregeria americens, Valeriana certo-
phylle, Gentiana plebeja, and Phleum alpinum were more asbundent at this station.

Although burning wes not evident, the presemnce of Veccinium caespitosum
indicates, according to Clements,* thet these stations mey have been burned
during previous yeears, but no evidence of fire wes observed in this study.

ctation 34 had & large number of plants which did not occur &t any other
station. Apparently the meeadow et station SA is an earlier stage of succession
then 3B. The number of plents collected and classified eccording to their most
favorable moisture enviromment are given in table 5. Seven species were found
in a moist-mesic environment, twenty-tiree species in a mesic-mesic environment,
end nine species in a xeric-mesic environment et station 3A. Five speciecs were
observed hers which were not found elsewhere.

Eleven species were found at sietion 3B in a moist-mesic enviromment,
twenty=-four species in & mesic-mesic environment, and nine species in a xeric-
mesic envircmment. Three specles were present here which were not observed at
other stations.

Table 5. Plants Collected on South Exposures of Festuce lleadows
Under Different Moisture Environments

Station 3A

Plants of Moist-besic Plants of koist-iesic
Environment Lonvironment (cont.)
Blepharineuron tricholepis fragaeris asmericana
Vaccinium caespitosum Viola bellidifolia

* (lements-Plent Indicetors. Carnegie Institution wasnington Publication 290,
1920.




Plants of Moist-Mesic
Environment (cont.)

Viola erectifolia
Senecio crassulus
Bromus polyenthus

Plants _r.a_( Xeric-Mesic
Environment

Arenaria congesta
Berberis aquifolium
Gayophytum ramosissimum
Gilia aggregate
Campanula Parryl
Campenule rotundifolia
Chrysopsis villose

Table 5 (eont.)

Stetion 3A (cont.)

Eriogomum umbellatum ver. tectum

Polygomum Douglesii

Plants g£lhg__1_g-ueaio
Environment

Stipe Lettermanii
Trisetum spicatum

Plants of Moist-Mesic
Environment

Blepharineuron tricholepis
Vaccinium caespitosum

Poa macroclada

Frageria americana
Valeriana certophylla
Senecio Bigelovii

Senecio crassulus
Gentiane plebeja

Phleum elpinum

lielicea spectabilis

Plants of Xeric-Mesic
invironment

Gilia sggregate
Campanule Parryi
Campanula rotundifolia
Chrysopsis villosa
Antennaris parvifolia

Station 3B

Plants of Mesic-Mesic
Environment Ieont.j

i

Poa interior
Festuca Thurberi
Bromus anomalus
igropyron trachyceulon
Arebis Drummondii
Dasiophora fruticosa
Potentilla arguta
Potentilla gracilis
Vicia americena
Lathyrus leucenthus
binum Lewisii
Pseudoceymopterus montanus
Ligusticum Porteri
Androsace septentrionalis
var. diffusa
Collomia linearis Nutt.
Castilleje sulphurea
Gelium boreale
Erigeron macranthus
Achillea millefolium
Airtemisia aromatica
Agroseris glaucum

Plants 2_1: Zsric=ilesic
Environment [cont.i

Eriogunum umbellatum var. tectum

Arenaria congesta

rolygonun wouglasii
Lychnis Drusmondi S. wats.

Plants of Mesl c=liesic
Environment

Stipa columbiana
Festuca Thurberi
Bromus anomalus
Agropyron trachycaulon
Carex hggelstonii
Potentille gracilis
Potentilla hippiana
Vicie smericanae
Lathyrus ieucanthus
Linum Lewisii
Pseudocymopterus montenus
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Table 5 (cont.)

Station 3B (cont.)

Plants of Mesic-Mesic Plants of Mesic-Mesic
Environment (cont.) Environment (cont.)
Androsace septenirionalis var, diffusa Erigeron macranthus
Gentiana Parryi Dugaldia Hoopesii
Collomia linearis Achillea millefolium
Castilleja sulphurea Artemisia aromatica
Galium borseale Agroseris glsucum
Solidego decumbens Thlaspi glaucum

Varietions in the High Altitude lieadoms

Some succession of plants from the more nearly xeric to the moist-mesic
enviromment appeared in the high altitude meadows, but it was not so obvious as
on the drier slopes at lower elevations, Above an elevation of 10,000 feet
many species, occurring at lower elevations sre dwarfed or die out, and alpine
speciea which invade from higher elevations become & pert of the mesdow. These
species increase gredually, and at 11,800 feet make up more than one-fourth of
the total plant composition,

At some locations plants such as Poa stenantha, Lonicera involucrata, and
Geranium Richerdsonii, which customarily grow in wet places at a lower elevation,
invade these meadows at hi'ahar elevations due to the increased soil moisture
arising from the cumbined effect of higher humidity, lower temperatures, end
more reinfall.

Such plents as Agropyron Scribnar:i, Carex chalicilepis, Luzula spicata,
Sieversia turbinata, Anemone globosa, Pentstemon glaucum Grahem var. steno-
sepalus Gray, Phaceliea sericea, and Festuca brachyphylla did not ocour at
lower elevations,

Station 4B was about 800 feet higher than 44A; consequently more alpine
species were present. The porc?ntage of grasses in relation to other species

was between that of the meadows with a west exposure and those with a south
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or east exposure., Very few shrubby species were present in the high altitude

meadows. Plants collected from these meadows are given in table 6. Fifteen

species were found at station 44 in a moist-mesic environment, thirty-one

species in a mesio-mesic environment, and seven species in a xeric-mesic en-

vironment. There were five species present here which were not present elsewhsre.

Nine species were found at station 4B in the mol st-mesic enviromment,

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

mesic environment. Fourteen species occurred here which did not eppear at

other stations.

Table 6. Flants Collected from High Subalpine Festuca Meadows
Classified According to Moisture Environments

FPlants of Moist-Mesic
Environment

Erigeron elatior

Poa Fendleriana
Geranium Richardsonii
Poa stenanthe
Thalictrum Fendleri
Anemone globosa
Fragaria americana
Pentstemon glaucus ver. stenanths
Lonicera involucrata
Senecioc crassulus
Senecio Bigelovii
Agropyron subsecundum
Smilicina stellata
Bromus polyanthus

Plants of Xeric-Mesic
Environment

Arenaria congesta
Polygonum Douglasii
Campenula Parryi
Campanule rotundifolia
Oreochrysum Parryi
Antennarie parvifolia
Chrysopsis villosa

Station 4A

Plants of Mesic-Mesic
Environment

Trisetum spicatum

Festuca Thurberi

Bromus anomelus

Agropyron trachycaulon

Carex Eggelstonii

Delphinium barbeyi

Descurainia californica

Dasiophora fruticosa

Potentilla gracilis

Potentilla hippiana

Vicia americana

Lathyrus leuceanthus

Linum Lewisii

Chemaenerion angustifolium

Pseudocymopterus montanus

Ligusticum Porteri

Androsace septentrionalis var.
diffusa

Gentiena Parryi

Collomia linearis

Castilleja sulphurea

Galium boreale

Solidago decumbens

Erigeron macranthus

Helienthella quinguenervis



Table 6 (cont.)

Station 44 (cont.)

Plents of Me sl c=-hMasic
Enviromment (cont.)

Dugaldia Hoopesii
Achillea millefolium

Artemisia aromatica
Cerduus Nelsonii

Station 4B

Plants of Moist-Mesic
Environment

Poa Fendleriana

Fragaria americana

Sieversia ciliata

Sieversia turbinata

Gentisna plebeja var, Holmii

Pentstemon glaucus Graham var.
stenosepalus Gray

Erigeron eletior

Phacelia serices

Anemone globesa

Plents of Xerie-Mesic
Environment

Lychnis Drummeondii S. Wats.
Sedum debile

Chrysopsis villosa
Campanmula rotundifolie
Antennaria pulcherrima
Chaenactis Douglasii

Plants of Mesic-Mesic
Environment

Trisetum spicatum

Plents of Mesic-Mesic

Environment (cont.)

Agroseris glaucum

Ribes leptanthum var.
brachyanthum

Senecio glaucescens

Plents of Mesic-Mesic

Eavironment (cont.)

Bromus anomalus

Agropyron Seribneri

Carex chalcilepis

Luzula spiceta

Carex Lggelstonii

Arabis glabra

Thlaspl alpestre

Ribes leptantum ver.
brachyanthum

Potentilla grecilis

Pseudocymopterus multifidus
Rydb.

Polemonium sp.?

Mertensia Bakeri var. laterifolia
(&‘.ﬂne) A. Nels.

Castille ja sulphurea

EBrigeron mecranthus?

Achillea millefolium

Terexacum officinale

Adndrosace septentrionalis L.
var. diffusa

Agropyron trachycaulon

Poa interior

Festuca ovine var.
brechyphylla



RELATIVE ABUNDANCE OF FAMILIES IN THE FESTUCA MEADOWS

All plants collected were classified and the data tabulated according
to families by stations. This information is given in table 7. Thirty-
three femilies were represented. The highest average percentage of species
oceurring in the different femilies at all stations were the Compositae
with 22.06%, Craminese with 18.23%, and Rosaceae with 6.57%. Seventeen
families veried from 1 to 5%, and thirteen femilies were less then 13 of
the total species collected. The more moist e station seemed to be up to
a certain point, the higher the percentege of the grass species present.
This may be due to several factors such as depth end fertility of the soil
and the cherecter of the slope as it affected moisture accumulation.
Grasses and composites made up approximately 30 to 50% of the total number

of plent species collected.



Table 7.

Percentage of Species Grouped According to Families

Collected at Various Stations in Festuca Meadows

Family 1A 1B iC 24 2B 2¢ 34 3B 4A 4B Total
Gremineae 12% | 13.6% | 20.7% | 17.6% | 16.9% | 23.8% | 20.5% aa.vﬁl 15.1% | 19.4% | 18.23%
Cyperaceae 1% 0 0 1.96%] 0 2.4% | © 2.3% 1.9% | 8.33%| 1.79%
Liliaceae B3.3% | 1.7% | 1% 1.96%] 1.54%] 0 0 0 1.9 { 0 | 1.14%
Polygonaceee 3.3% | B.1% | 2.2% 5.9% | 3.08%| 2.4% Sel% | 4.5%] 1.9% 0 3.35%
Chenopodiaceae 0 1.7% 0 0 0 2.4% 0 0 0 0 45
cuyophyliacoao 2,8%1 0 0 0 1.54%| o0 2.56%| 4.5%| 1.9% 2.8% 1.55%
Ranunculaceee 3.5% | 6.78% | 4.35% | 3.9% | 3.08%]| 4.76%| o 0 5.66%| 2.8% | 3.46%
Berberidaceae 0 0 0 0 0 0 2.56%| o 0 0 «26%
Fumariaceae 1% 0 0 0. 0 0 0 0 0 0 1%
Cruciferae 104 110,174 | 7.61% | 3.9% | 3.08%| 2.4% | 2.56%| 2.3%| 1.94 5.56% | 4.95%
Crassulaceae 0 0 0 0 0 0 0 0 0 2.8% «28%
Sexifragaceae 1% 0 1% 1.96%| 1.54%] o 0 0 0 0 +555%
Grossulariaceae | O 0 0 1.96% ] 1.54%| © o 0 1.9% | 2.8% .82%
Rosaceae 5.5 | 1.746 | 4.35% | 3.9% 7.69% | 7.14% | 10.3% 8.8%| 7.55% | 11.1% | 6.57%
Leguminosae S.5% | 6.8% | B.4p | 5.88%| 4.62%| 4.76%| 5.13%| 4.5%| 3.77%| o 4.74%
Geraniaceae 0 1.7% 0 0 0 0 0 1] 1.9% 0 +36%
Linaceae 1% 1.7% 1% 1.96% ] 1.54% | 2.4% 2.56% | 2.3%| 1.9% 0 1.63%

g2



Table 7 (econt.)

Femily 1A 1B Y 24 2B 20 34 3B 44 48 Total
Violaceae o 0 0 0 0 0 5.13%] O 0 0 «51%
Onagraceee 0 0 0 0 1.54%] O 2.56%| © 1.9% 0 «6%
Umbelliferae 2.2%| 6.8% | 2.3% | 3.9% Bs15%| 4.76%| OS5 13%| 2.3% | S.77%| 2.8% | 4
Ericaceae 0 0 0 0 0 0 2.56k] R.3% 0 0 v49%
Primulaceae 1% 1.7% 1% 1,966 | l.54%| =2.4% B.568] 2.3% 1.9% 2.8% 1.92%
Gentisnaceae 2.2%| 0 3.26% | 1.96%| 3,08%] 4.76%] o 4.5% | 1.9% | 2.8% | 2.45%
Polemoniaceae 2.86] 1.7% 2.2% 3.9% .."o.(llﬁiT 4e76%| 5.,13%] 4.5% 1.9% 2.8% 3.23%
Hydrophyllaceae 1% 1.7% 0 1.96%| O 0 (¢ 0 0 2.8% «75%
Boraginaceae 3.3%6| 1l.7% 2.2% 3.9% 3.08%| 0 0 0 0 2.8% 1.7%
Labiatee 1% 4% | 2.2% | 1.96%| 0 0 0 0 0 0 .86%
Seaxophularieceas| 5.54| 5.09%| 3.26% | 1.96%| 4.68%| 2.4% 2.56%| 2.3% B3.77% | 5.56% | 3.7%
Ruhiscese 1% 1.7% | 1% 1.96% | 1.54%| 2.4% | 2.56%| 2.3% | 1.94 | 0 1.63%
Caprifoliacese 0 1.7% | © 3.9% | 1.54%| O 0 0 1.9% | O «9%
Campanulaceae 1% 1.7% 2.2% 1.96% | 1.54%] 4.76%] 5.13%] 4.5% 3.77% | 2.8% 2.94%
Valerianaceae 1% 0 .20 1.96% | 3.08%| 2.4% 0 2.3% 0 0 1.29%
Compositae 26.75% | 22.03% | 28.5% | 13.7% | 24.6% | 16,74 | 15.385%| 22.73% | 28.3% | 22.2% [ 22.06%
Combined % of 38.7%| 35.65% | 49% 31% 435 415 365% 45.4% | 43.5%5 | 48% 40.29%
Gremineae and
Composites

92
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SUMMARY

A study of the plant population in .the Festuca meadows of the Gunnison
National Forest was mede in the summer of 1946. Ten stations were selected;
three with an east exposure, three with a west exposure, two with a south
exposure, and two high sltitude stations. The altitude of these meadows varied
from 9,400 to 11,800 feet.

Three seasonal aspects were observed from June 23 to August 21. The vernal
aspect was dominated by iupinus or Ligusticum. The Aestivel aspect was dominated
by Cempamula, Calochortus, end composites such as Erigeron, Solidago, and Agro-
seris. The serotinal aspect was a combination of Gentianz Parryi and Machaer-
anthera aspera. The subdominants oceurring at each station were Bromus anomalus
Rupr., Agropyron trachycsulon (Link.) Malte, Polygonum Douglasii Greene, Vicia
emericana, Lathyrus emericana, Artemisia eromatica, Castillejes sulphurea, Linum
Lewisii, Potentilla grecilis, Ligusticum Porteri, Androsece septentrionalis var.
diffusa (Smell) Kunth, Pseudocymopterus montamus (Gray) 0. & R., Collomia
linearis Nutt., Achillea millefolium L., Galium boreale L., Agroseris glaucum
(Nutt.) Greense, and Erigeron macranthus Nutt. The common pioneers were
Chrysopsis, Eriogonum, Antennaria, Pentstemon, Erysmium, Gilia, end Chrysothammus.

Plant variation within each station was greater from the top to the bottom
of the knolls, than variation between the different exposures. South exposures,
east exposures, and high altitude exposures seemed to be generelly more moist
than west exposures; however the topograsphy of these exposures was less rolling
then the west exposures., This condition may account for a greater variation in
plant oampositioﬂwgn the west exposures, where mmy pioneers still persisted
on the dry, rocky slopes,

The high altitude stations contained meny alpine species whick had invaded

from higher elevations. Some plants growing in wet places at lower elevations



Summary (cont.)

were found in the high eltitude meadows due to increased soil moisture.

A quadret and line transect analysis aho!’ed that there was & definite
succession of plants from the dry, rocky top of each knoll, which was covered
with pionsers, to the bottom where a Festuca meadow climex had developed.

The surface in these Festuca meadows, to a depth of twelve to fifteen
inches, was dark brown in color, which is a characteristic of a well-drained
grasslend s0il in a temperate climate.

festuca coverage varied from seventy-five to ninety percent in the
different meadows. Grasses and composites mede up approximately thirty to
fifty percent of the total number of plant species collected. Five hundred
and sixty-six plants, representing 162 species and thirty-three femilies,

were collected from the different stations.
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Annotaeted iList of Plents Collected from Festuca Meadows in the Gunnison Netional
Forest and Arranged rhylogenetically According to the Classificetion of Coulter
end ielson in Their New kanual of Hocky Mountein Boteny.

Femily, Tribe, and ocientific Name

I. GRAMINEAE

Ae Agrostidese

1.
2,
Sa
4.
O
6.

7.

Stipa ecolumbians liacoun,
Stipa columbiane hMecoun, var.

Nelsonii (Scribn.) Hitche.
Stipa wettermsnil Vasey

Stipe robusta Seribn.
Phleum alpinum i,
FPhleum pratense L.

Blepharineuron tricholepis
(Torr.) Nash

B. Avenease

1.
Se

Deschempsia ceespitose (u..) Beauv.

Trisetum spicatum (L.) kicht

C. Festuceae

1.
2
Oe

4.

.
6.

7e
8.

9.

Koeleria cristata (L.) Pers.
Melica spectabilis cteribn.

Foa Fendlerian: (Steud.) Vasey
Poe interior Rydb.

Poa macroclada Hydb.
Poa pratensis i.

Poa stenanthe Trin.

I'estuce ovine «. var.
brachyphylla (cchultes)

Festuca Thurberi Vasey

Date Collected and Station KNumber

Aug. 15, 3B; Aug. 17, 1C; Aug. 20,
2C.

July 23, 1C; Aug. 19, 1la; Aug. 20,
2A; Aug. 20, 2C.

Auge 15, 34; mug. 17, 1C; Aug. 19,
1A; Aug. 19, 1B; Aug. 20, ZA; Aug.
20, 2B; Aug. 20, 2C.

FATREN 19, 13,

July 15, 1C; Aug. 15, 3B; Aug. 19,
14; Aug. 19, 1B.

July 21, 2B; Aug. 17, 1C; Aug. 20,
2C,

Aus- 15, s.ﬁ.; AUZ e 15, 9B.

isug. 17, 1C.

July 21, 2B; iug. 14, 44; Aug. 15,
34y Auge 17, LC; Auge 19, 1A; Aug.
23, 4B.

July 28, 1C; July 30, 24; Aug. 19,
14; Aug. 20, 2C.

July 25, 1B; July 28, 1C; Aug. 195,
SB.

July 21, 2B; Aug. 14, 44; Aug. 17,
lG; ftugo aa, 4B. -

Juiy 16, 1lA; July 21, 2B; July 28,
1C; Auge. 15' Sh; Aug. 25, 4DB.

duge 15, 3B.

July 6, la; July 21, 2B; Aug. 19,

10; Aug. 20, 24; Aug. 20, 2C.

luge 14, 4A.

AUg. 23, 4B,

July 16, la; July 17, 24; July 21,
2B; July 28, 1C; sug. 14, 4i; Aug.
15, 34; Auge 15, 3B; aug. 19, 1B;

Aug. 20, 2C; Aug. 23, 4B.



II.

III.

IvV.

V.

10.

1l.
i2.
13,

Bromus anomslus Rupr.

Bromus ciliatus L.
Bromus merginstus Nees
Bromus polyanthus Seribn.

D. Hordeae

1.
2.

Se

4.

Agropyron Scribneri Vasey

Agropyron subsecundun (Link.)
Hitche,

Agropyron trachycaulon (iink,)
Malte.

Sitanion hystrix (Nutt.) J. G.
Smith

CYPERACEAE

1.
2.

Carex chalicilepis Holm
Carex Lggeltonii Mackenzie

JUNCACEAE

1.

Luzula spicats (L.) DC.

LILIACEAE

1.
2.
3.
4.

Allium reticulatum Fraser
Calochortus Gunnisonii Wats.

Veratrum speciosum Rydb.
Smilicine stelleta (L.) vesf.

POLYGONACEAE

1.
2e

Se

Epriogonum subelpinum Greene

Eriogonum umbelletum Small ver.
tectum Avon Nelson
Polygonum Douglasii Greene

July 21, 2B;
24; Aug. 14,
15, 3B; Aug.
Aug. 20, 2C;
Aug. 19. 1c.
Auge 15, 3B.
July 17, 24;
4A; Aug. 15,
lg, lﬂ.; Aug .
hug. 20, 2C.

Aug. 23,
July 21,
24; Auge.
July 16, 14;
24; Aug. 14,
15, 3B; Aug.
Aug. 20, 2C;
Aug. 17, 1C.

4B.
2B;
14,

Aug. 23, 4B.
July 16, 1lai;
44; Auge 15,
23, 4B.

bfug. 23,

June 28,
July 16,
2B; July 23,
June 28, 1li.
AUg « 14, 44,

July 28, 1C;
44A; Aug. 15,
19, 1A; Aug.
Auge 23 s 4B.

July 21, 2B;
343 Aug. 15,
19' lB; Auge

July 28, 1C;
4A.

July 21, 2B;
4A; Aug. 15,
l?, lC; AUg e
Auge <3, 4B.

July 28, 1¢;
3B; Aug. 20,

; July 17, 24;

1B; July 23,

30

July 30,

SA; Aug.
19, 1B;

Aug. 14,

33; Auge.
19, 1c;

July 30,

July 30,
BA; Aug.
19, 1B;

mg. 14,

July 21,
1C.

July 9, 24; July 16, 1la; July 21,
2B; July 23, 1B; July 25, 1C.
July 6, 1l4; July 9, 24; July 23,
1B; Aug. 15, 3A; Aug. 15, 3B.
July 16, 1li; July 21, 2B; July 28,
1C; Juliy 30, 2A; Aug. 14, 4A; Aug.
15, 34; Auge. 15, 3B; Aug. 19, 1B;

Aug. 20, 2C.



HI.

VIIiI.

p &

CHENOPODIACEAL

1.

Chenopodium atrovirens Rydb.

CARYOPHYLLACEAR

1.

2e

Lychnis Drummondi S. Wats.

Arenaria congesta Nutt.

RANUNCULACEAE

1.

2.

Se

4.

S.

Delphinium Nelsonii Greene

Delphinium Barbeyi (Huth.) Huth.

Aconitum columbianum Nutt.

Thalictrum Fendleri kngelm.

Anemone globosa Nutt.

BERBERIDACEAE

1.

Berberis aquifolium Pursh

FUMARIACEAE

1.

Corydalis aurea willd.

CHRUCIFERAL

1.
2
3.
4.
S.
6.
7.
8,
9.
10,
1l.

12,

Lepidium virginicum

Lepidium remosissimum A, Nels.?
Thlaspi alpestre L.

Thlaspi arvense L.

Thlaspi gleucum A. Nels
Berbarea orthoceras Ledeb.
Draba stenoloba iedeb., var.
nena (Schulz) iitche
Draba spectabilis Gresene

Descurainia californica (Gray)
Schulz

Arabls Drummondii Gray

Arabis glabra (L.) Beranh.

Erysmium emoenum Greene

Aug. 19, 1B;

July 29, 1a;
*Bl

June 28, 3
44; Aug. 15,

June 28,
1C.
July 15, 1¢;
2B; July 23,
14, 44A; Aug.
July 23, 1B;
la.

1a;

31

Aug. 20, 2C,

Aug. 15, 3B; Aug. 23,

July 21, 2B;
34; Aug. 15,

Aug. 14,
3B.

July 3, 1B; July 23,

July 17, 24;
1B; July 29,
20, 2C.

July 28, 1C;

July 21,
lﬂ; Auge

July 29,

July 9, 24; July 15, 1C; July 21,

2B; July 23,
20, 2C,

Aug. 14, 44;

15, 3A.
July 16,

July 23,
June 28, 1A.
AUge 23, 4B.
July 28, 1C;
2B.

Aug. 14, 9B.
June 28, lA.
June 28, 1l4;

1B.

lB; Aug. 14, 4&; AUg .

Aug. 23, 4B.

Aug. 19, 1la; Aug. 20,

July 2-3, 1cC.

July 3, 1B; July 28, 1C; July 29,

1A.

July 3, 1B; July 23, 1C;

4A; Aug. 19,
June 28, 1l4;
24; July 23,
July 15, 1¢;
4B.

June 28, lA.

Aug. 14,
1A,

July 3, 1B; July 9,
lG; Aug. 15, She
July 25, 1B; Aug. <3,



13.

LII.
1.
XIII.

1.

LIV,

1.
2.

1.

2.

D.
6.
7.
8.
iVI.
1.
2,
3.

4.
5.

6.

32

Erysmium cepitatum (Dougl.) Greene July 3, 1B; July 9, 24; July 15,
1C; July 16, 14; July 21, 2B; Aug.

CRASSULACEAE

Sedum debile S. wats.

SAXIFRAGACEAE

Heuchera parvifolia hutt,.

GROSSULARIACEAE

Ribes leptanthum Gray
Hibes leptanthum Gray var.
brachyanthum Gray

ROSACEAL

Dasiophora fruticosa (i.) Rydb.
(syn. Potentilla fruticosa L.)

Fregaris emericana (Porter) Brit.
Potentilla arguta Pursh (syn.

Drymocellis argute (Pursh) Rydb.)
Potentilla gracilis Dougl.

Potentilla hippiens Lehm.
Sieversia cilieste G. Don.

Sieversia turbinata (Rydb.) Grecne
Rosa Fendleri Crepin

LEGUMINOSAL

Lupinus Bakeri Greene
Lupinus humicola 4. Nels.
Astragaeius alpinum L.

Astragalus flexuosus Dougl.
Vicia americana kuhl.

Lathyrus leucanthus Rydb.

20, 2C.

mgl 23' 4B-I

July 21, 2B;
1C; July 29,

July 9, 24.
July 21, 2B;
48.

June 28, H
1C; Aug. 14,
20, zC.
July 21,
3A; Auge.
Aug. 15,

2B;
15,
3A.

June 28, 1lA;
24; July 15,
14, 44; Aug.
Aug. 20, 2C;
July 28, 1la;
4A; Aug. 15,
July 21, 2B;
1A; Aug. 20,
Aug. 23, 4B.
July 6, 14,
2he

July 22,
1i.

24;

mg. l&,

July 21,
4A; Auge.

2B;
15,

44;
23,

Aug. 14,
3B; Aug.

July 3, 1B; July

1¢; July 21,
15, 34; Aug.
mlg. 23’ w.
July 30, 1G,
3B.

July 23, 1C;
2C; Auge. 2'\5,

July 28,

hug. 23,

July 28,
3A; Aug.

Aug. 15,
4B.

9,
Aug.
3B;

2B;
15,

Aug. 14,

July 29,
4B.

July 21, 2B; July 29,

June 28, li; July 3, 1B; July 15,

1C.

July 3, 1B; July 9, 24; July 16,

14; Iuly
July 23,

June 28, 14.
June 28, l4;
2A; July 15,
14, 44; Aug.
Aug. 20, 2C.
June 28, 1l4;
24; July 21,
14, 4A; Aug.
AUge 20, 2C.

l,
1C.

2B; Aug. 17,

1C.

July 3, 1B; July 9,

1C; July 21,
15, 34; Aug.

2B; Aug.
15, 3B;

July 3, 1B; July 9,

2B; July 23,

15’ SA; Aug.

1C; Aug.
15, 3B;



XVII. GERANIACEAE
l. Geranium Richardsonii F., & M.

AVIII. LINACEAL

l. Linum Lewisii Pursh

VIOLACEAR

1., Viols bellidifolia Greene
2« Viole erectifolia A. lels

ONAGRACEAE

l. Chemsenerion angustifolium (.)
Scop. (syn.) Epilobium angusti-
folium L.

2. Gayophytum ramosissimum T. & G.

UMBELLIFERAE

1. Pseudocymopterus montanus (Gray)
Ce & Re

2. Pseudocymopterus multifidus Rydb¥
3. Washingtonia occidentalis (Nutt.)
Ce & R. (syn. Osuworphize

occidentalis (Nutt.) Torr.)
4., Ligusticum Porteri C. & H.

5. Lomatium dissectum (Nutt.) bath.
& Const. var. multifidum (Nutt.)
Math. & Conste.

AXXII. ERICACEARE
1. Veceinium caespitosum iiichx.
XXIII. PRIMULACEAE

l. Androsace septentrionalis L. var.
diffuse (Small) Kunth

33

July 3, 1B; Aug. 14, 4A.

June 28, lA; July 3, 1B; July 9,
24i; July 15, 1C; July 21, 2B; Aug.
14, 44; Aug. 15, 34; Aug. 15, 3B;
Aug. 30, 2C.

15, BA.
15, 34.

July 21, 2B; Aug. 14, 44.

hug. 15, 3A.

June 28, 1l4;
2A; July 15,
14, 44; hug.
Avg. 20, 2C.
Aug. 25, 4B,
July 3, 1B; July 9, 2B.

July 3, 1B; July 9
1C; July 21, 2B; Aug.
15, 34A; Aug. 15, 3B;

June 28, 1lA; July 3, 1B; July 9,
2A; July 15, 1C; July 21, 2B; Aug.
14’ 4L; Aug. 15, SA; Auge. 20, 2Ce
July 3, 1B; July 9, 2B.

Aug. 15' 5&; Aug. 15, 3B.

June 28, lai; July 15, 1C;
2B; July 30, 24; Aug. 14,
15, 34; Aug. 15, 3B; Aug.

Aug. 20, 2C; Aug. 23, 4B.

July 21,
44h; fug.
19, 1B;

* Might be alpine veriety of Pseudocymopterus montenus



XXIV,

XXV,

XXVI.

XXVII.

XXVIII.

GENTI ANACEAL

1.

2.
3.

4.
5.

Gentiana Perryi Lngelm,

Gentiana plebeja Cham.

Gentians plebeja Chem, ver. Holmii
wettst.

Gentiana heterosepala Lngelum,

Frasera speciosa Griesb.

POLEMONIACEAL

1.

2.

3.

Collomia linearis Nutt.

Gilia eggregata (Pursh) Spreng.

Polemonium 8p.7?

HYDROPHY LL& CRAR

; P

2.
Se

Phacelia heterophylla rursh
Phacelie sericea (Grahem) Gray
Hydroplyilum Fendleri (Gray) Heller

BORAGINACEAR

1.

Se
Se

4.

S.
LABIATE

1.

2.

Lanpula floribunda (Lehm.) Greene

Mertensia alpina (Torr.) G. Don.

Mertensia Bakeri war. laterifolias
(Greone] Ae Nels.

liertensia ciliata (Torr.) G. Don.

Mertensie fusiformis Greene

Agastache urticifolie (Benth.)

Rydb.
Dracocephalum parviflorum Nutt.

SCROPHULARIACEAR

1.
2a

Se

Pentstemon strictus Benth.

Pentstemon procerus Dougl. (syn.
Pe: tatemon micranthum Nutt. )

Pentstemon glaucus Graham var.,
stenosepalus Gray

Aug. 14, 44;
14A; Aug. lg,
20, 2B; Aug.
Aug. 15, 3B.
Aug. 23, 4B.

July 21, 2B;
July 28, 1C;
2C,

June 28, 1li;
2A3; July 15,
14' 4.5.; Auge.
Aug. 20, 2C.
June 28, 14i;
2A; July 21,
15, 3B; Aug.
Aug. 23, 4B.

June 28, 1l4.
Aug. 23’ 4]30

Aug, 15,
1C; Aug.

3B;
20,

Aug. 19,
2A; Aug.

July 28,
July 29,

ic.
1i; Aug. 20,

July 3, 1B; July 9,
1C; July 21, 2B; Aug.
15, 34; aug. 15, 3B;

July 15, 1C;
2B; Aug. 15,
20, 2C.

July 17,

July 3, 1B; July 30, 2.

June 28, 1l4;
24; July 23,
June 28, li.
Aug. 25, 4B.

July
2B
June

15, 1C;

2‘8’ lA.

July
1C; July 30,
July 23, 1B;

June 28, 3
2B; July
July 25, 1B.

A\l{;. 14, 4}1;

July 21, 2B;
1B; July 23,

July 22,
1C.

July 17, 2A; July 21,

3, 1li; July 25, 1B; July 28,

2L
July 28, 1C.

July 15, 1C;
1B.

July 21,

Aug. 23, 4B.



AXXITI.

AXXIII.

XTIV,

4. Pedicularis Grayi A. Nels.

S.
6.

Castille ja linearifolia Benth.
Castilleja sulphurea Rydb.

7. Orthocarpus luteus Nutt.

RUBIACEAR

l. Galium boresale L.

CAPRIFOLIACEAR
l, Sambucus microbotrys Hydb.

2. Symphoriocarpus rotundifolius Gray
3« Lonicera involucrate Banks

CAMPANULACEAL

1. Campenula Parryi Gray

2. Cempanula rotundifolia i.,

VALERIANACEAL
l. Valeriene acutiloba Rydb.

2. Veleriens certopayila (Hook.)

Piper
COMPOSITAE

l. Chrysopsis villosa Nutt.

2.
R

Chrysothamnus lanceclatus Nutt.

Chrysothemnus nauseosus (Pall.)
Brit.

Oreochrysum Parryi (Gray) Rydb.
(syn. Haplopappue Parryi Gray)

0lidago corymbose Nutt.

4.
S.
6. Solidago decumbens Greene

7
8.

Aster adscendens Greene
Aster Cenybi Vasey
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July 21, 2B; July 29, 1A; Aug.

19, 1C.
June 28, 1lA.

July 6, 14; July 9, 2a; July 15,

1C; July 21,
14. 44; Aug.

2B; July 23,
15, 3A; Aug.

Aug . 20' 2C; Aug. 23, 4B.

Aug. 19, 1lA.

1B; Aug.
15, 3B;

July 6, 1lA; July 9, 24; July 21,

2B; July 23,
14' i&; Aug.
Aug. 20, 2C.

July 17, 24;
1B.

July 9, 2A.
Auge 14'. 4h.

July 16, 14;
.'LG; Auge 14'
15, 3B; Aug.
July 17, 24;
44; Aug. 195,
17, 1C; Aug.

June 28, 1ai;
1C; July 21,
July 17, 1¢;
3B; Aug. 20,

July 23, 1B;
1i; Aug. 14,
15, 3B; Aug.
Ang. 1?'
July 21,
14,

Aug. 14,

2B;
4A.

July 21,
2Cae

July 21,
1li; Aug.
A.l.l.g. 19.
July 21,

2B;

2B;
14,
Ma
2Ba

1C;

1B; July 23,
15, 34; Aug.

July 21, 2B;

July 23, 1B;
44; Aug. 15,
20, 2C.

July 21, 2B;
34; Aug. 15,
20, 20; Aug.

lC; Auge
15, 3B;

July 23,

July 23,
3A; Aug.

Aug. 14,
3B; Auge.
23, 4B.

July 9, 24; July 15,

2B.
July 21, 2B;
2C.

July 28,
44; Aug.
23'. ‘Bo

Aug. 19,
Alge 17,

1C;
15,

lh.
1C;

July 25,

July 23,
4A; Aug.

Aug. 15,

July 29,

Aug 19,

; Aug. 20,

July 29,
SB.



9.
10.
11,
12.

13.

14.
15.

16,
1i7.
18.
19.
20.
21,
22.

23.

24.

25.
26.
27,
28.
29.

30,
3l.
33.
33,
“.
55.

36.
37.

38,

Machaeranthera aspera Greene

Machaeranthera rubricaulis Rydb.
Erigeron Coulteri Porter
Erigeron elatior (Gray) Greene

Krigeron macrenthus Nutt.

intennaria aprice Greene
Antennaria parvifolia Nuts.

intenneria pulcherrime (Hook.)
Greene
Antennaria rosea (kat.) Greene

Antennarie speciosa 4. Nels.

Viguiera multiflora Blake (syn.
Gymnolomia multiflora (Nutt.)
B. & H.)

Heliaenthells quinguenervis
(Hook.) Gray

Chaensctis Douglasii H, & A,

Dugaldie Hoopesii {Gray) Rydb.
(syn. Helenium Hoopesii Gray)

Achillea millefolium L.

Artemisia sromatica A. Nels.

Artemisis frigida Willd.
Artemisia gnaphaloides Nutt.
Artemisles tridentata Nutt.
Senecio Bigelovii Gray
Senecio erassulus Gray

Seneclio crocatus Rydb.
Senecio eremophilus Rich,
Senecio Fendleri Gray
sSenecio glaucescens Rydb.
Senecio integerrimus Nutt.
benecio serra Hook.

Seneclio spheerocephalis Greene
Cerduus Nelsonii Pammel

Agroseris gleucum (Nutt.) Greene
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July 30, 2A; Aug. 17, 1C; Aug. 19,
14; Auge. 19, 1B; Aug. 20, 2B.

Auge. 17, 1C; Aug. 19, 1A,

July 15, 1C; July 23, 1B.

July 21, 2B; July 28, 1(¢; Aug. 14,
44; Aug. 23, 4B.

July 9, 24; July 16, 14; July 21,
2B; July 23, iB; July 28, 1C; Aug.
14, 44A; Aug. 15, 3A; Aug. 15, 3B;
Aug. 20, 20C; Aug. 23, 4B.

July 29, 1lai; July 28, 1lC.

July 21, 2B; July 28, 1C; Aug. 14,
44; Aug. 15, 3B.

Augs. 33, 4B,

July 6, li; July 21, 2B; July 23,
1C.

June 28, lA.

July 17, 24; July 29, lA; Aug. 17,
lC; Aug. 19, 1B; Aug. 20, 2Ce

July 9, 24; July 15, 1C; July 21,
2B; July 23, 1B; July 29, 1li; Aug.
14, 44A; Aug. 20, 2C.

Aug. 25. 4B. .

July 15, 1C; July 21, 2B; June 28,
1A; Auge. 14, “'. Auge. 15, 3B.
July 9, 24; July 15, 1C; July 21,
2B; July 23, 1B; June 24, lAj; Aug.
14, 44; Aug. 15, 3A; Aug. 15, 3B;
Aug. 20, 2C; Aug. 23, 4B.

July 16, 1la; July 21, 2B; July 22,
2A; July 23, oB; July 28, 1C; Aug.
14, 44; Aug. 15, 34; hsug. 15, 3B;
Aug. 20, 2C.

Allg. 19’ 1A.

fug. 17, 1C.

July 21, 2B.

Aug. 14, 4A; Aug. 15, 3B.

July 28. 1C; Aug. 14, 44; Aug. 15,
&; Auge. lj, 3B.

July 23, 1c.

July 6, lA.

July 6, lA.

Aug. 14, 4A.

Aug. 17, 1C.

Auge 19, 1A} Aug 19, 1B; Aug. 20,
EBI

June 28, 1li; July 3, 1B; July 23,
1c.

July 23, 1B; July 28, 1C; July 29,
1i; Aug. 14' 4ie

July 16, li; July 21, 2B; July 28,
1C; July 30, 24; Aug. 14, 44A; Aug.
15, 3A; Auge. 15, 3B; Aug. 19, 1B;
Aug. 20, 2C.
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39. Agroseris montana Osterh,. Aug. 25, 4B.
(Troximon montanum (Osterh. 4.
Nels.
40, Teraxacum officinale Weber June 28, 1lA; July 15, 1C; July 23,

1B; Aug. 23, 4B.
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