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ABSTRACT

ory expands the floristic coverage of the Medicine Bow Mountains (Medicine Bow National Forest proper) located in southeast
rering 2,150 sq km (830 sq mi) and ranging in elevation from 2,400-3,650 m (7,900-12,013 ft), was surveyed

tented by other workers): 88 families, 376 genera, 835 (201) species, 910 (212) unique
1 taxa. Alchemilla filicaulis ssp. filicaulis and Carex arcta are species new to Wyoming

te de Wyoming. El bosque, que

INTRODUCTION

The Medicine Bow Mountains (Medicine Bow Nati
have had a long history of botanical research. Mo;

1 Forest proper, herein referred to as the Medicine Bows)
levant is the floristic work beginning with Aven Nelson

and his students in the 1890s. Likewise there have been a long series of ecological studies by faculty and stu-
dents of the University of Wyoming (J F. Reed, W.K. Smith, D.H. Knight), the U.S. Forest Service (R. Mussel-
man),  and visiting scientists (W.D. Billings,  R.F.  Daubenmire,  L.C.  Bliss,  H.A.  Mooney).  For more than 50
years, the University of Wyoming’s S.H. Knight Science Camp hosted hundreds of students enrolled in summer
courses in biological and geological sciences. The camp was closed in the early 1980s. Most of the activities
mentioned above occurred along the “Wyoming Highway 130 corridor” from near Centennial to the area on
Libby Flats and the summit of Medicine Bow Peak (Fig. 1). B.E. Nelson did a Master’s degree on the Medicine
Bow Mountains and summarized collection data from throughout the range (Nelson 1974), later publishing
results in a book (Nelson 1978, 1984). The first book edition had intense use by students at the Science Camp.

This botanical inventory is part of the larger effort by the Rocky Mountain Herbarium (RM) to map in
relatively fine detail the geographic distributions of species based on vouchered specimens and to produce a



flora of the greater Rocky Mountain region (Hartman 1992; Hartman & Nelson 2011). To that end, 74 (52 by
MS students) major floristic inventories have been conducted during the past 33 years in Arizona, Colorado,
Idaho, Kansas, Montana, Nebraska, New Mexico, Oregon, South Dakota, Utah, Washington, and Wyoming.
Over 650,000 new collections have been obtained by the graduate students, staff, and research associates of the
RM. These specimens form the core of the RM Plant Specimen Database (730,000 specimen records, 35,000
specimen images, and 4,000 field images (Hartman et al. 2009)).

Study area . — The area encompasses 2,150 sq km (830 sq mi) mostly in the Medicine Bow National Forest
in southeastern Wyoming (Fig. 1). It represents the northern half of the mountain range that extends north
from Cameron Pass in Colorado. At its widest point, the range is 51 km (32 mi) across. The Colorado portion,
not included in the study, consists of Roosevelt and Routt National Forests and state lands.

The Medicine Bows cover 218,535 ha (540,000 acres), 210,036 ha (519,000 acres) of which are managed
by the Forest Service. It lies within the coordinates: N41.0OO 0 to N41.584 0 and W105.9763 0 to W106.6307 0 .
Protected areas are the Savage Run Wilderness in the west central part that covers 6,040 ha (14,927 acres), the
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Platte River Wilderness in the southwestern comer, 9,206 ha (22,749 acres), and the roadless area around Rock
Creek Trail in the northeastern portion, 7,098 ha (17,540 acres) (Marston & Clarendon 1988).

The range is divided between Albany and Carbon counties (Fig. 1). The eastern boundary of the Forest
lies about 30 miles west of Laramie whereas the western edge is about 10 miles east of Saratoga. Included in the
area are two districts (Brush Creek and Laramie) of the Forest and some small parcels of adjacent Bureau of
Land Management and state lands (Fig. 2, symbols beyond Forest boundary).

Wyoming Highway 130 runs east-west through the north central portion of the mountains while Wyo-
ming Highway 230 travels southeast of Sheep Mountain into Colorado, reentering Wyoming just west of the
range, and then northwest through Saratoga. Interstate 80 continues through Laramie and then northwest
through Rawlins. Thus, it adjoins the range along the northeastern flank.

Topography . — The Wyoming Medicine Bows are surrounded by the Laramie Plains to the east, the Hanna
Basin to the north, and the Saratoga Basin to the west. These peripheral areas range in elevation from 1,829-
2,438 m (6,000-8,000 ft); 2,400 to 3,650 m (7,900-12,013 ft) for Forest proper. The Snowy Range (“Snowies”)
runs northeast to southwest through the north central part of the Forest from 3,230-3,660 m (10,600-12,013
ft). They tower above the surrounding landscape, reaching 3,650 m (12,013 ft) on Medicine Bow Peak. Isolated
at the forest’s northwestern corner is Kennaday Peak (3,295 m; 10,810 ft). Much of rest of the Medicine Bows is a
plateau, at an elevation of about 2,743 m (9,000 ft), with river canyons and other drainages dissecting the range.
The primary rivers are the Laramie on the east, the Medicine Bow on the north, and the North Platte on the
west. Numerous glacial potholes dot the surface of the mountains’ northern half and glacial erratics lay strewn
on the periphery. Isolated Sheep Mountain protrudes from the southeastern flank of the Medicine Bows.

Climate . — Wyoming has a semiarid climate. Periods of drought (precipitation less than 75 percent of
normal for three months or longer) lasting ten years or more are common (Curtis & Grimes 2004). The basins
surrounding the Medicine Bows receive 25-36 cm (10-14 in) of precipitation annually (Wyoming State Cli-
mate Office 2010). Precipitation increases with elevation, so the foothills receive 53-78 cm (21-32 in) of pre-
cipitation annually, while the highest elevations, around 3,353 m (11,000 ft) and above, receive up to 1.27 m (50
in) (Marston & Clarendon 1988).

The timing of wet and dry seasons also shifts with elevation. In the basins, most precipitation falls from
late April to mid-July, while November to February is relatively dry (Wyoming State Climate Office 2010; Cur-
tis & Grimes 2004). The high mountains receive most of their precipitation between October and May in the
form of snow, with a peak from December to February, while the dry season is late summer to early fall (GLEES
2009).

Thunderstorms are common in the summer, particularly in July, and are most intense at lower elevations
(Marston & Clarendon 1988). Hail is frequent at their onset but lasts only a few minutes. Between 1970 and
2000, 50 to 60 percent of wildfires were sparked by lightning strikes and spread by the strong winds that ac-
company these storms (Curtis & Grimes 2004).

Wyoming is the ninth coldest of the 50 states with an annual average temperature of 8.1° C (45.6° F) (Cur-
tis & Grimes 2004). The highest mean temperatures in the basins surrounding the Medicine Bows are in early
July and range from 16.1 to 18.9° C (61 to 66° F), while the maximum temperature during the summer is 32.2°
C (90° F) and the minimum is 7.8° C (46° F). Growing seasons are short, averaging 90 frost free days from June
to September (Marston & Clarendon 1988). Temperatures also fluctuate rapidly during the growing season.
The coldest month in the lowlands is January with a mean temperature of -6.7 to -5.6° C (20 to 22° F), a maxi-
mum normal of -0.55 to 0.55° C (31 to 33° F), and a minimum normal of -10.6 to -13.3° C (8 to 13° F) (Wyoming
State Climate Office 2010).

The annual average temperature at montane elevations in the Medicine Bows ranges from -1.1 to 4.4° C
(30 to 40° F). The growing season is very short with an average of 61-80 frost free days in the foothills, 41-60
in the mountains, and just a few days in the alpine zone. At 11,000 ft (3,353 m), the temperature can be as low
as -45.6° C (-50° F) in winter, but the mean hovers around freezing (Marston & Clarendon 1988; Heidel &
Jones 2006).
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Wyoming is the windiest of the 50 states, and the Medicine Bows are in a particularly blustery spot. This
is because there are no land masses to stop the prevailing west winds from attaining great speeds by the time
they reach the area (Marston & Clarendon 1988). The wind tends to be strongest in the afternoons. In the
winter, winds range from 48-64 km per hour (30-40 mi per hour) with gusts of 80-97 km per hour (50-60
mi per hour) and even 161 km per hour (100 mi per hour) (Marston & Clarendon 1988).

Especially strong winds may accompany summer storms. Microbursts are powerful downward surges of
wind that can level areas of the forest. Tornadoes rarely occur in and around the Medicine Bows with only 37
reports from 1950 to 2003 (Curtis & Grimes 2004).

Geology and Geomorphology .— The Medicine Bow Mountains have a core consisting of Precambrian
rocks that were pushed up during the Laramide Orogeny, 80 to 50 million years ago. During this time, the
Earth’s crust was pushed from west to east, shifting Precambrian basement rocks against younger sedimentary
strata (Miller et al. 1992). These Cretaceous strata are now exposed on the eastern flank (Munn and Ameson
1998). The foothills and basins surrounding the range are remnants of Oligocene, Miocene, and Pliocene de-
posits from inland seas (Hausel 1993; Steam et al. 1979).
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A five mile wide shear zone, the Cheyenne belt, cuts from northeast to southwest through the center of the
range, crossing Wyoming 130 near the eastern border of the Medicine Bows (Knight 1990; Hausel 1993). This
shear zone was created 1.7 to 1.8 billion years ago when the Earth’s crust was displaced thousands of feet, ele-
vating the southern plate and lowering the northern plate (Knight 1990; Sims et al. 2001).

The rocks south of the Cheyenne Belt are younger schist and gneiss (1.8 to 1.7 billion years old),
Granite (1.4 billion years old), and mafic complexes (1.8 billion years old). Those north of this belt are Archean
granite and gneiss (older than 2.5 billion years) overlain by quartzite and schist (2.5 to 1.7 billion years old;
Hausel 1993; Marston & Clarendon 1988; Sims et al. 2001). The Snowy Range is a six-mile-long chunk of
Medicine Peak Quartzite (2.4 to 2 billion years old), an extremely durable metamorphosed sandstone depos-
ited by a Precambrian ocean or river (Hausel 1993; Houston 1968). This 6,000 foot thick formation rises over
the surrounding landscape as it is more resistant to weathering (Knight 1990; Houston 1968). The Nash Fork
formation, exposed across the central part of the range, is made of black slate, phyllites, stromatolites, metado-
lomite, and gabbro (Knight 1990; Hausel 1993; Houston et al. 1968).

During the Pleistocene, the northern half of the range was glaciated at least three times, during the Pre
Bull Lake, Bull Lake, and Pinedale episodes (Pierce et al. 1976; Stearn et al. 1979). These glaciers scoured the
range, carving out small valleys as well as Lake Marie, Lookout Lake, and leaving many ponds in the north-
western part of the range. The glaciers emptied into Centennial Valley depositing cobbles and boulders. Many
areas have a discontinuous mantle of glacial deposits (Houston 1968).

METHODS

The procedures largely follow practices employed by graduate students and staff at the Rocky Mountain Her-
barium for inventories in the region (Hartman 1992; Hartman & Nelson 2011). The primary objective was to
collect the diversity of vascular plants throughout the growing season. L.E. Lukas, B.E. Nelson, and R.L.
Hartman collected during the field seasons of 2007 (2 June to 15 September), 2008 (9 June to 6 September), and
2009 (7 June to 26 August).

Collection sites were selected for the most part using a stratified methodology. Furthermore the goal was
to achieve relative even distribution of sites across the landscape. We also focused on unusual habitats such as
carbonate soil, fens, and rocky outcrops. Sites where different community types intersected were frequented
thus leading to the sampling of a greater diversity in plant species. Although a site generally was not revisited,
adjacent ones were collected during different months to cover the range of phenology. Places where rare plants
had previously been documented were often visited. This led to the development of a search image for these
species and the associated habitat.

Plants were collected when in flower or fruit. In cases where they could be readily identified, vegetative
samples were taken (e.g., Salix and Populus). Relevant data on location (including GPS reading) and habitat
were recorded. At the end of the collecting route, the plastic bags of specimens were placed on ice in a cooler to
prevent wilting. The following day the specimens were pressed and dried for a minimum of 48 hours.

Subsequently, the specimens were bundled and transported to the RM where they were frozen for periods
of three days. This procedure killed any insects that may have survived the drying process. During the subse-
quent academic year, the specimens were identified using Dorn’s 2001 edition of Vascular Plants of Wyoming,
the Flora of North America (1993+), and other relevant literature. Regardless, the nomenclature in the checklist
follows that in the Rocky Mountain Herbarium Database (Hartman et al. 2009). All taxa were checked against
specimens verified by specialists. The species determination and other relevant data were entered into the RM
Want Specimen Database (Hartman et al. 2009). Labels were then generated. The original set of specimens is
deposited at RM. A representative set of specimens was presented to the Medicine Bow-Routt National Forest.
The remaining sets of duplicates have been distributed to other herbaria.
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RESULTS AND DISCUSSIONS

Vegetation Types
The vegetation of the Medicine Bow Mountains has been described by many researchers. Its zonation has been
defined based on plant communities at climax, that is, after succession has reached a stable state (Alexander et
al. 1986; Cook 1996; Daubenmire 1943; Jones & Ogle 2000), Other investigators describe vegetation zones
based on the current state (Peet 1981; Walford et al. 2001). This latter approach is followed in the subsequent
discussion. First the plant communities are divided into broad physiognomic and zonal categories. Within
each, the communities are discussed. As described below the discussions consist of a combination of literature

According to Dillon et al. (2005) forests cover 79 pert
prises 50 percent and subalpine fir/spruce 21 percen
conifer woodlands and end in alpine krummholz.

Subalpine fir/spruce forest.— These forests are the most frequent subalpine type throughout the Rocky
Mountains. In the Medicine Bows they occur from 2,740-3,350 m (9,000-11,000 ft) and are the highest forest
type, becoming ribbon communities or krummholz near and at timberline. Abies bifolia and Picea engelmannii
are codominant, but the latter species is generally larger and older. Also there are a higher percentage of young
individuals of A. bifolia in the understory, possibly due to vegetative reproduction and higher drought tolerance
in seedlings compared with P. engelmannii (Alexander et al. 1986; Knapp & Smith 1982).

Understory vegetation generally is sparse, except at the highest elevations where the forest becomes dis-
persed. In forests with a dense canopy the understory is dominated by Carex geyeri and Vaccinium scoparium.
Individuals of Pirns contorta are often present as are clones of Populus tremuloides. Other common associates in
more open areas are Arnica cordifolia, Erigeron glacialis, Erythronium grandiflorum, Fragaria vi rginiana, Hiera-
cium tristejuniperus communis, Ligusticum porteri, Noccaeafendleri, Orthilia secunda, Osmorhiza depauperala,
Pedicularis bracteosa , P. racemosa, Poa reflexa , P. wheeleri, Ribes lacustre, Rosa sayi, and Trisetum spicatum.

Disturbance is somewhat less common in these forests than in lodgepole communities that occur at lower
elevations. Stand-replacing fires may occur in the subalpine forest every 25 to 700 years. Blowdowns that can
level large swathes of forest occasionally occur and may lead to bark beetle infestations (Peet 1981).

Lodgepole pine forest.— These forests cover much of the montane throughout the Rocky Mountains, where
they are restricted to dry uplands (Jones & Ogle 2000). In the Medicine Bows, Pirns contorta is found at eleva-
tions from 2,440—3,050 m (8,000—10,000 ft). The canopy is usually closed and the understory sparse, domi-
nated by Carex geyeri, C. rossiijuniperus communis or Vaccinium scoparium. Arceuthobium americanum is a
common parasite on branches of P. contorta. Other associates in more open areas are Antennaria rosea, Arnica
cordifolia , Berberis repens. Campanula rotundifolia, Orthilia secunda, Poa wheeleri, Rosa sayi, Shepherdia ca-
nadensis, Solidago simplex, and Trisetum spicatum.

Lodgepole pine forests occur on many soil types, but especially ones that are acidic, well-drained, and
granitic. They are able to occupy more arid conditions than subalpine fir and Engelmann spruce because they
have a higher water-use efficiency (Knapp & Smith 1981).

Lodgepole pine trees often live less than 250 years (Dillon et al. 2005). Fire is more frequent in this com-
munity compared to the subalpine fir/spruce forest. Serotinous reproduction of P contorta is more common
below 2,773 m (9,100 ft). After fires, seed dispersal in proximity to one or more individuals may produce
“doghair” stands (Porter 1962).

Pinus contorta forests in the southern Rocky Mountains are currently experiencing a major bark beede
outbreak. In 2007, most of the trees were green, despite pitch tubes through their bark. By 2009, vast swathes
of the forest, especially on the western side of the range, were composed of only dead trees with orange needles.

Aspen forest— These woodlands represent the only forest type in the Medicine Bows that consists largely
;. Aspen can survive in part because of their photosynthetic bark which fixes carbon even at

Pearson & Lawrence 1958; Strain & Johnston 1963). Populus tremuloides forests

of deciduous ti
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grow at elevations From 1,980-2,890 m (6,500-9,500 ft). Small patches occur in the foothills along cold air
drainages, at the interface between Precambrian granite and sedimentary rocks, along margins of coniferous
forests, scattered throughout the mountains on north aspects, and lining stream margins.

The aspen understory is often diverse and lush. The composition remains similar regardless of elevation.
It includes Elymus glaucus, E. trachycaulus, Juniperus communis, and Rosa sayi. Other associates are Amelanchier
alnifolia, Arnica cordifolia, Berberis repens, Carexgeyeri, Galium boreale, Heradeum maximum, Ligusticum por-
teri, Lupinus argenteus varieties, Osmorhiza depauperata, Poa pmtensis, P. reflexa, Pninus virginiana, Symphori-
carpos species, Thalictrumfendleri, Vida americana var. americana, and Viola nuttallii.

Many aspen forests are fire dependent. Their clonal nature, due to extensive horizontal root systems, al-
lows the trees to regenerate following a fire. With time, these forests may be replaced by conifers or become
grassy areas (Alexander et al. 1986).

Douglas fir/limber pine woodland. — These woodlands occur on warm, dry sites with shallow, rocky soils
derived from sedimentary strata. Thus they may be found along the western, southeastern, and northeastern
margins of the range, generally below 2,590 m (8, 500 ft). At low elevations these woodlands are restricted to
north aspects.

Pseudotsuga menziesii/Pinus flexilis woodlands have a mostly closed canopy. This proved to be the most
difficult forest to walk through as the understory is very dense and dominated by Juniperus communis. Aspen

mon associates are Antennaria rosea. Arnica cordifolia, Artemisia tridentata var. vaseyana, Berberis repens, Carex
geyeri, Elymus spicatus, Eremogone congesta, Koeleria macrantha, Leucopoa kingii, Poa interior, Prunus virgin-
iana, Purshia tridentata, Ribes cereum, Sedum lanceolatum, and Symphoricarpos species.

Ponderosa pine woodland. — These woodlands are rare in the Medicine Bows. They exist primarily on the
southern and western slopes of Sheep Mountain and on the southwestern flank in the Bennet Creek area. They
occur at elevations from 2,480-2,590 m (8,150-8,500 ft) in deep, well-drained, gravelly, granite-derived soils
(Wirsing 1973). At their upper margins, these woodlands grade into Douglas fir/limber pine forests.

Pinus ponderosa woodlands have a grassy or shrubby understory and an open canopy. The shrubs Arte-
misia tridentata var. vaseyana, Juniperus communis, and Purshia tridentata are common, as are the subshrubs or
herbs Anemone patens, Antennaria microphila, A. rosea, Arctostaphylos uva-ursi, Berberis repens, Carexgeyeri, C.
rossii, Drymocallis fissa, Eremogone fendleri, Lupinus argenteus varieties, and Penstemon virens.

Shrublands
Shrublands cover 10 percent of the landscape (Dillon et al. 2005). They occur in basins and plains on the pe-
riphery of the range as well as throughout the mountains where edaphic factors are not favorable for the estab-
lishment of forests.

Sagebrush steppe— This community type is widespread in southeastern Wyoming. The shrubs may be
sparse to dense with a canopy to three feet in height. Herbaceous taxa are usually interspersed and ground
cover may include a crust of mosses, lichens, and algae. In the Medicine Bows, Artemisia nova and A. tridentata
subspecies vaseyana dominate, the latter being at higher, cooler, more mesic sites (Barker & McKell 1983).

The understory is dominated by grasses such as Achnatherum nelsonii, Elymus cinereus, E. spicatus, Festu-
ca idahoensis, Koeleria macrantha, and Hesperostipa comata. Common herbs include Balsamorhiza sagittata,
Lupinus species, Oxytropis lagopus, O. lambertii, and Poa wheeled. Common shrubs are Chrysothamnus viscidi-
florus, Ericameria nauseosa varieties, Purshia tridentata, Ribes cereum, Rosa sayi, and Symphoricarpos species.
Juniperus scopulorum may occur as scattered individuals, especially in rocky places.

Grasslands and Forblands
Dry alpine meadow. — -In the Medicine Bows, alpine vegetation starts around 3,350 m (11,000 ft) in elevation,
but this may vary with aspect. The alpine climate is harsh with cold temperatures, windy conditions, and a
short growing season. Although precipitation occurs almost daily, it is usually light and evaporation and also
evapotranspiration by plants is high (Billings 1988). In response to such harsh conditions, alpine vegetation
consists primarily of low perennial herbs and shrubs with proportionally high below ground biomass.
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Common plants in dry alpine meadows of the Snowy Range are Antennaria corymbosa, Aquilegia coerulea,
Artemisia scopulorum, Cerastium arvense, Draba aurea, D. crassifolia , Elymus scribneri, Erigeron pinnatisectus,
Eritrichum nanum, Festuca saximontana, Geum rossii, Hymenoxys grandiflora, Lewisia pygmaea, Luzula spicata,
Mertensia viridis, M inuartia obtusiloba, M. rubella, Oxyria digyna, Packera fendleri. Paronychia pulvinata, Penste-
mon whippleanus, Phlox pulvinata, Poa glauca, Polemonium viscosum, Ribes lacustre, Selaginella densa, Silene
acaulis, Solidago multiradiata, Tonestus pygmaeus. Trifolium dasyphyllum, T. parryi, and Trisetum spicatum. In-
cluded here are fell-fields and scree slopes with a similar representation of species.

Moist to wet alpine meadow . — Such meadows occur around glacial ponds, along snowmelt streams, down-
hill from persistent snow banks, and in depressions. These areas are often on leeward slopes. The soil is either
wet or moist throughout most of the growing season. Cryoturbation, which causes patterned ground, and
solufication in moist soils damage plant roots and expose bare ground for colonization (Knight 1994).

Moist to wet alpine meadows may be dominated by woody plants, graminoids, or forbs. Common associ-
ates are Agoseris glauca var. dasycephala, Arnica mollis, Bistorta vivipara, Carex macloviana, C. nova var. nova, C.
phaeocephala, C. scopulorum, Chamerion angustifolium, Erigeron glacialis, E. grandiflorus, E. melanocephalus ,
Gaultheria humifusajuncus drummondii, Kalmia microphylla, Packera dimorphophylla, Pedicularis groenlandica ,
Phleum alpinum, Saxifraga rhomboidea, Sedum rhodanthum, Stellaria longipes, Trifolium parryi, Trollius albijlo-
rus, and Veronica wormskjoldii. In the wettest areas, Deschampsia cespitosa is prominent. Shrubs include Salix
brachycarpa, S. glauca, and S. planifolia.

Wet montane meadow.— These meadows are found on margins of low-gradient streams and ponds. The
soil is wet to moist throughout the growing season and the organic horizon is well developed (Jones & Ogle
2000). In the subalpine zone, Bistorta bistortoides, Deschampsia cespitosa, Phleum alpinum, and Ranunculus alis-
mifolius are predominant. Other common wet meadow dwellers are Caltha leptosepala, Epilobium species,
Geum macrophyllumjuncus arcticus, Pedicularis groenlandica, Trollius albiflorus, and Zigadenus elegans.

Dry montane meadow . — There are many dry parks and smaller meadows on the margins of coniferous
forests. It is not always known how they are able to persist for long periods of time. Explanations for the exclu-
sion of trees include dry, fine-textured soils, high competition from the roots of herbs and graminoids, micro-
climates that are too cold, or soil that is too shallow such as along ridge tops blown free of snow (Jackson 1957;

Festuca idahoensis and Poa secunda varieties, and P. cusickii are often dominant at higher elevations. Other
common species are Carex foenea, Elymus smithii, E. trachycaulus, Eremogone fendleri, Erigeron compositus, Fra-
sera speciosa, Koeleria macrantha, Leucopoa kingii, Lewisia pygmaea, Oxytropis campestris, Packera cana, Phlox
pulvinata, and Potentilla diversifolia.

Northern mixedgrass prairie.— This is the common vegetation type in the Laramie Plains. In some places
it extends into the foothills where one would normally expect to find sagebrush steppe. This is usually due to
the presence of high winds or shallow soil. Here the soil may be fine and derived from sedimentary strata (Sims
et al. 2001). Dominants include grasses Bouteloua gracilis, Hesperostipa comata, Koeleria macrantha, Elymus ci-
nereus, E. smithii, Festuca idahoensis, Leucopoa kingii, Poafendlerianassp. longiligula, and P. secunda ssp. secun-
da. Cushion plants such as Eremogone congesta and Paronychia sessiliflora are dominant in the windiest spots.
Common forbs include: Allium textile, Antennaria microcephala, Artemisia frigida. Astragalus flexuosus, A. spat-
ulata, Castilleja angustifolia, Cryptantha virgata, Drymocallis fissa, Erigeron eatonii, Eriogonum flavum, Erysi-
mum capitatum var. purshii. Heterotheca villosa, Linum lewisii, Oxytropus lambertii, Packera cana, Penstemon vi-
rens. Phlox hoodii, Senecio integerrimus var. exaltatus, and Sphaeralcea coccinea.

Wetlands
Riparian conifer forest . — Numerous creeks and rivers flow through the various forest types providing habitat
for this distinct community. Regardless, Picea engelmannii is often the dominant overstory species. Patches of
Picea pungens, Populus angustifolia along creeks in the non-forested lowland and P. tremuloides may also be
found here. Riparian conifer forests cover the elevational range from 2,400 to over 3,050 m (7,900 to over
10,000 ft).
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Common species encountered along forested riparian areas are Abuts incana, Androsace species, Caltha

Glyceria species, Luzula parviflora, M ertensia ciliata, Mimulus guttatus, Mitella pentandra, Platanthera species.
Primula pauciflora, Saxifraga odontoloma, Senecio triangularis, and Streptopus amplexifolius.

Riparian shrubland. — This community occurs from the foothills to the alpine. The canopy ranges from
two to five feet in height. Herbaceous species grow interspersed with the shrubs. The soil is moist, acidic, and
generally mineral (Jones & Ogle 2000).

Most riparian shrublands are dominated by a variety of Salix species. Salix boothii is common in valley
bottoms and is bordered by either sagebrush steppe, aspen woodlands, or conifer forest. Salix geyeriana and S.
planifolia occurs in mid to high elevations along streams, seeps, and depressions. Other common species grow-
ing in riparian shrublands are Alnus incana, Betula glandulosa, Caltha leptosepala, Carex aquatilis, C. utriculata,
Deschampsia cespitosa, Geum macrophyllumjuncus arcticus, Mertensia ciliata, Pedicularis groenlandica , Swertia
perennis, and Symphyotrichum foliaceum varieties.

Fen, — Peatlands are wetlands with cool, anaerobic soils that allow the accumulation of a thick horizon of
partially decayed organic matter. This organic layer is called peat, which varies in depth (Heidel & Jones 2006).
Fens are minerotrophic peatlands, that is, ones fed by groundwater or surface water. Fens are important be-
cause they are home to restricted species that represented over 10 percent of the species of conservation con-
cern in Wyoming (Heidel & Laursen 2003). Ten such species occur in fens in the Medicine Bows, nine of which
are generally boreal in distribution (Heidel & Jones 2006). Of these ten species, Carex leptcdea, C. limosa, C.
paupercula, and Salix Candida are the most frequent and at times are dominant.

Fens are common in parts of the montane zone of the Medicine Bows. They are mostly associated with
low-gradient streams (Heidel & Jones 2006). Fens are dominated by graminoids, shrubs, and various moss
species (Heidel & Jones 2006). Common taxa are Betula glandulosa, Carex aquatilis, C. canescens, C. capillaris,
C.jonesii, C. paupercula, C. utriculata, Conioselinum scopulorum, Eleocharis quinqueflora, Epilobium species,
Gentianopsis detonsa, Oxypolis fendleri, Pedicularis groenlandica, Salix planifolia, Sedum rhodanthum, and Viola
macloskeyi.

Pond. — Most of the ponds and small lakes are located toward the northern end of the range in Carbon
County. These were formed by glaciers during the Pleistocene. Other ponds occur in moist to wet meadows
throughout the Medicine Bows.

The ponds are generally surrounded by an outer band of C. aquatilis and an inner band of Carex utriculata.
Other common aquatic and semi-aquatic taxa are Callitriche hermaphroditica, C. palustris, Carex limosa, C.
paupercula, Eleocharis palustris, E. quinqueflora, Glyceria species, Hippuris vulgaris , Lemna trisulca, Myriophyl-
lum verticillatum, Nuphar polysepala, Potamogeton epihydrus, P. pusillus, P. richardsonii, Ranunculus flammula,
and Sparganium angustifolium.

Disturbed
Clear-cut/burn. — Areas of lodgepole pine forests that have been clear-cut are common, as are various montane
habitats that are open due to wildfires. Either of these disturbance types are colonized by a similar assemblage
of plants. Especially common are Achillea millefolium and Antennaria rosea. Other components include Agrostis
scabra, Boechera stricta, Bromus inermis. Campanula rotundifolia, Carduus nutans, Ceanothus velutinus, Collomia
linearis, Dactylis glomerata, Elymus elymoides var. brevifolius, Festuca saximontana, Gayophytum diffusum, Lupi-
nus argenteus varieties, Matricaria discoidea, Pachera fendleri, Poa arida, P. interior, Potentilla gracilis var. pul
cherrima, Rosa sayi, Spergularia rubra, and Trisetum spicatum.

Roadside.— Margins of roads and similarly disturbed areas provide habitat for many weedy species. In-
cluded are exotics such as Agropyron cristatum var. desertorum, Bromus inermis, Capsella bursa-pastoris, Dacty-
lis glomerata, Melilotus officinalis, Phleum pratense, Spergularia rubra, Taraxacum erythrospermum, T. officinale,
Tragopogon dubius. Trifolium hybridum, T. repens, T. pratense and natives such as Achillea millefolium, Anaphalis
nargaritacea, Antennaria parvifolia, Boechera stricta. Campanula rotundifolia, Castilleja linariifolia, Chamerion
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angustifolium varieties, Elymus elymoides var. brevifolius, E. trachycaulus var. trachycaulus, Eremogone congesta,
Erigeron subtrinervis , Gayophytum diffusum, Matricaria discoidea, Oxytropis lambertii, and Solidago simplex.

Species Newly Documented In Wyoming

the northwestern portion of the Medicine Bows ( Hartman 70269, 70331, 70338). This area is dotted with glacial
pot-hole ponds and streams, the habitat in which all specimens were growing. The nearest populations occur
in Idaho and Montana. The identity of all specimens was verified by Andrew Hipp of the Morton Arboretum.

Alchemillafilicaulis ssp. filicaulis was documented for the first time in Wyoming. This species is native to
Europe and possibly Greenland and eastern Canada. It may have been introduced to North America by early
European colonizers who used it as an herbal remedy. It is likely that the Wyoming populations were origi-
nally planted, as they were found in the Keystone area, within half a mile of buildings. Forest Service ecologist
Kathy Roche first discovered the plants. Laura Lukas and Elena Kosovich ( Lukas 2671 \ Kosovich s.n.) subse-
quently collected specimens from separate populations, and the specimens’ identity was verified by John Mc-
Neill of the Royal Botanic Garden, Edinburgh.

Taxa of Conservation Concern
Twenty-two taxa of special concern were found at 51 sites during this survey. According to the Wyoming Natu-
ral Diversity Database (Heidel 2007), these are taxa with either an SI (critically imperiled) or an S2 (imperiled)
status in Wyoming. An update (Heidel 2012) subsequent to the completion of the project indicates that five
taxa have been removed from this list (indicated in this enumeration by an open diamond; 0). Many of these
taxa are globally secure but rare in portions of their range. Astragalus leptaleus, Carex nelsonii , Chionophila
jamesii, Cymopterus alpinus, Erigeron elatior, Packera pseudaurea var. Jlavula, Paronychia pulvinata, Penstemon
cyathophorus, and Tonestus pygmaeus appear restricted to the Rocky Mountain region. Comments on species
of special concern found in this study follow. Included are an additional 27 taxa documented by other workers.
All are indicated by a closed diamond (♦) in the annotated checklist. Distribution data were derived in part
from Kartesz, The Biota of North America Program (2011).

also known from eastern North America. It was growing in an alpine fellfield. Voucher: Lukas 8371.
Astragalus leptaleus A Gray is restricted to Colorado, Idaho, Montana, and Wyoming. It was found along

Laramie River near of Woods Landing. Voucher: Nelson 74948
Besseya alpina (A. Gray) Rydb. is restricted to Colorado, New Mexico, Utah, and Wyoming. This species was

growing in an alpine boulder field. Voucher: Hartman 86342.
0 Carex leptalea Wahlenb. is scattered throughout North America, Mexico, and the West Indies. It was col-

lected in a fen on Sheep Mountain. Voucher: Hartman 86120a.
0 Carex limosa L, occurs throughout northern North America and Eurasia. It was growing among ponds.

Voucher: Lukas 7560.

Carex nelsonii Mack, is restricted to the mountains of Colorado, Montana, Utah, and Wyoming. This plant
occurred near an alpine pond. Voucher: Lukas 7464b.

Carex occidentals L.H. Bailey occurs from the northern Great Plains to the Southwest and Texas. It was found
in sagebrush steppe and on the edge of an aspen forest and moist meadow. Vouchers: Lukas 3625, 4854.

Chionophila jamesii Benth. is endemic to the mountains of Colorado, New Mexico, and Wyoming. It oc-
curred occasionally in dry and moist alpine meadows. Vouchers: Hartman 86311, Lukas 1852, 1906,
6245, 7732, 10639.

Cymopterus alpinus A. Gray is confined to the southern Rocky Mountains. It was growing on rock outcrops
in openings in conifer forests. Vouchers: Hartman 85293, Lukas 5856.

Erigeron elatior ( A. Gray) Greene is restricted to Colorado, New Mexico, Utah, and Wyoming. It was growing
in moist montane meadows and shrublands near open conifer forests. Vouchers: Lukas 2217, 7243, 7274.
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Erigeron pinnatisectus (A. Gray) A. Nelson is restricted to Colorado, New Mexico, and Wyoming. It was com-
mon in dry alpine boulder slopes and meadows. Vouchers: Hartman 86330, Lukas 1896, 1940, 7718, 7805,
8327, 10626.

Ipomopsis tenuituba (Rydb.) V.E. Grant ssp. tenuituba occurs from Colorado and Wyoming west to Califor-
nia. It was growing in dry montane parks and foothill sagebrush steppe. Vouchers: Lukas 7135, 10306,
10725.

OJuncus filiformis L. is a circumboreal species restricted to Arizona, Colorado, Utah, and Wyoming. It was
growing on a sunny montane creek bank. Voucher: Lukas 3805.

Packera pseudaurea (Rydb.) W.A. Weber & A. Ldve var. flavula (Greene) D. K. Track & T. M. Barkley is re-
stricted to Colorado, Idaho, New Mexico, and Wyoming. It was found in a meadoow along the Laramie
River near of Woods Unding. Voucher: Nelson 74934

Paronychia pulvinata A. Gray is restricted to Colorado, New Mexico, Utah, and Wyoming at high elevations.
It was growing in rocky alpine areas. Vouchers: Hartman 86348, Lukas 1959.

brush steppe. Voucher: Lukas 5513.
Pyrrocoma crocea (A. Gray) Greene var. crocea is restricted to Colorado, New Mexico, Utah, and Wyoming.

It was growing in dry lodgepole pine forest edges and dry parks. Vouchers: Lufeas 6900, 7122, 7836.
Salix Candida Fluegge ex Willd. occurs throughout northern North America south through the Rockies to

Colorado. It is restricted to calcareous soils and was collected in a fen on Sheep Mountain. Voucher:
Hartman 86121.

Senecio bigelovii A. Gray var. hallii A. Gray is restricted to the mountains of Arizona, Colorado, New Mexico,
and southern Wyoming. It was found in a variety of moist, montane habitats such as aspen groves and
meadows. Vouchers: Lukas 1816, 2369, 2721, 2849, 3793, 4496.

OSparganium natans L. is a circumboreal species that dips south in the West. It was found in a montane
stream and pond. Vouchers: Hartman 86213, Lukas 7943.

Tonestus pygmaeus (Torr. & A. Gray) A. Nelson is restricted to the mountains of Colorado, Montana, New
Mexico, and Wyoming. It was growing in dry, rocky alpine situations. Vouchers: Hartman 86347, Lukas
8331, 10628.

OVibumum edule (Miehx.) Raf. ranges across northern North America and south to Colorado and California.
These plants were collected from a montane shady creek-side and a rocky slope in a lodgepole pine for-
est. Vouchers: Lukas 2346, 3942.

Exotic and Invasive Species
Exotic and often invasive species may dramatically impact species diversity and composition. Approximately
6.1 percent of the taxa found during this inventory were of exotic origin (Kartesz, The Biota of North America
Program 201 1) and 59 percent of these are classified as invasives. Seven of the 25 noxious weeds listed by the
Wyoming Weed and Pest Council (2011) were documented. They were Cardaria draba , Carduus nutans, Cirsi-
um fltvense, Cynoglossum officinale, Efymus repens, Leucanthemum vulgare, and Linaria vulgaris. In the annotat-
ed checklist they are indicated by a dot (•). Of the seven noxious weed species found, only Cardaria draba and
Cynoglossum officinale were growing exclusively in heavily disturbed sites. The other taxa, in addition to being
found along roadsides and in clear-cuts or bums, were found in meadows with little or no evidence of recent
human activity.

Summary of Taxa
A total of 910 unique or terminal taxa were collected, represented by 9,837 specimens taken from 168 sites
(Figure 2). Below is a summary of the plants encountered during the study. Values in parentheses are taxa col-
lected by others workers and housed at RM. These appear in the checklist with associated collector and collec-

is restricted to Colorado and Wyoming. It was found in rocky foothill sage-

hon number, county, elevation, and habitat if available.
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List by taxonomic category
Families  88

Species  835(201)
Hybrids  2(1)
Infraspecies  73(10)
Unique  taxa  910(212)
Unique  taxa  combined  1122

list by special category
Exotic  taxa  51(18)
Percent  exotic  taxa  6.1
WY  Noxious  weeds  7(3)
Species  of  conservation  concern  22(27)
State  records  2

Unique taxa recorded by Nelson 1974 781

List of unique taxa by major plant group
Fern  Allies  6(3)
Ferns  5(9)
Gymnosperms  10
Angiosperms  889(190)
During his 1974 study, B.E. Nelson recorded 781 unique taxa, 93 percent of which were also found during this
inventory.

CONCLUSIONS

This inventory expanded the floristic coverage of the Medicine Bow Mountains in Wyoming with 9,837 new
collections representing 910 unique taxa and two unnamed hybrids. In addition, 212 taxa were added from
other collections at RM. We found that the flora of the Medicine Bow Mountains has relatively few exotics and
invasive species. It also contained a respectable number of species of conservation concern. Two new species
for Wyoming were documented: Alchemillafilicaulis ssp. filicaulis and Carex arcta. The former is native to Eu-
rope and possibly parts of Greenland, and eastern Canada. Its occurrence in the Medicine Bows most likely is
due to deliberate plantings.These populations are currently small but should be monitored in case they become
invasive. Carex arcta is distributed across northern North America, and has been recorded as far south as Ida-
ho, Montana, and the mountains of California.

ANNOTATED CHECKLIST

The checklist is organized alphabetically by family and species. Nomenclature follows the RM Plant Specimen
Database (Hartman et al. 2009). Below is a key to the abbreviations for vegetation types and status of individu-
al taxa. The format of each listing is as follows: Taxon Authority (number of vouchers collected) county; eleva-
tion; vegetation type. Taxa collected by workers unrelated to this inventory are denoted by the collector’s name
and number, county, elevation, and vegetation type (initials omitted for R.L. Hartman and B.E. Nelson).

County abbreviations:

A  Albany Riparian conifer forest

Habitat type:
asf  Aspen  forest
ccb  Clear-cut/burn
dam  Dry  alpine  meadow
dlw  Douglas  fir/limber  pine  woodland
dmm  Dry  montane  meadow

Lodgepole pine forest
Moist to wet alpine meadow
Northern mixedgrass prairie
Pond/aquatic
Ponderosa pine woodland

Riparian shrubland
Sagebrush steppe
Subalpine fir/spruce forest

Symbols preceding t:

Noxious weed in Wyoming
Species of conservation cona
New record for Wyoming
Putative hybrid
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