
 
 
 
 
 
 
 
 
 
 
 
 

A FLORISTIC SURVEY OF THE BACA NATIONAL WILDLIFE REFUGE, 
SAN LUIS VALLEY, COLORADO. 

 
By 

Pamela Lynn Regensberg 
B.A. Colorado State University, 1992 

 
 

A thesis submitted to 
the Faculty of the Graduate School of the University of Colorado 

in partial fulfillment of the requirement for the degree of 
Master’s of Science 

Museum and Field Studies Program 
August 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



UMI Number: 1446100

1446100
2007

UMI Microform
Copyright

All rights reserved. This microform edition is protected against 
    unauthorized copying under Title 17, United States Code.

ProQuest Information and Learning Company 
300 North Zeeb Road

P.O. Box 1346
     Ann Arbor, MI 48106-1346 

 by ProQuest Information and Learning Company. 



This thesis entitled: 
A Floristic Survey of the Baca National Wildlife Refuge, 

San Luis Valley, Colorado 
written by Pamela Lynn Regensberg 

has been approved for the Museum and Field Studies Program 
 
 
 

 
 
 
 
 
 

Dr. Thomas A. Ranker, Chair 
 

 
 
 
 
 
 

Dr. Robert P. Guralnick 
 

 
 
 
 
 
 

Dr. Susan W. Beatty 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

         Date 
 
 

 
 

 



iii 
 

ABSTRACT 
 
Regensberg, Pamela Lynn (M.S., Museum and Field Studies) 
A Floristic Survey of the Baca National Wildlife Refuge, San Luis Valley, Colorado 
Thesis directed by Professor Thomas A. Ranker 
 

   The Baca National Wildlife Refuge (BNWR) is one of the country’s newest 

refuges, authorized in 2000. It is located in the northern end of the San Luis Valley, a high, 

mountains valley in Southern Colorado. The BNWR is a former cattle ranch, 92,500 acres 

(37,433 ha) in extent, characterized by a mosaic of shrublands, grasslands, wet meadow 

wetlands, playa wetlands, and riparian areas. Two hundred and fifty-two (252) species of 

vascular plants in 166 genera and 66 families were documented during 2006. Five species of 

special conservation concern were documented -- Astragalus bodinii, Cleome multicaulis, 

Nama dichotomum, Oreocarya pustulosa, and Sisyrinchium demissum. Sixty eight species 

(27% of the collection) were non-native. Thirteen (13) of the non-native species are listed on 

the Colorado Noxious Weed List. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



iv 
 

ACKNOWLEDGEMENTS 
 

    I am thankful for the many people who helped make this project possible.  

Thank you to Dr. Tom Ranker, my advisor and the curator of Botany at the University of 

Colorado Museum Herbarium (COLO), who provided me with generous support, invaluable 

experience and indispensable financial assistance. Tim Hogan and Nan Lederer, also at 

COLO, provided me with a tremendous amount of help, and countless hours, in verifying my 

collection. An additional thank you is necessary to Tim Hogan for helping me with many 

aspects of this study, including, but not limited to, field techniques and preparation of this 

thesis. I am also indebted to Nan Lederer for her patience in working with me on many 

difficult plant groups, for her help with synonymy, and for her direction on reading soil maps. 

Thanks, also, to Dr. William A. Weber for lending me his vast botanical knowledge when I 

was completely stuck. This project was generously funded by the Hazel Schmoll Research 

Fellowship in Colorado Botany and the U. S. Fish & Wildlife Service. For both, I am 

thankful. I also want to thank my friend and neighbor Juan Gabriel Luna for his patience and 

his talent in producing the fine maps found in this thesis. Finally, I wish to thank my partner 

Sarah Gilbert for her unwavering support, love, and commitment. Without her, this project 

never would have gotten off the ground.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



v 
 

TABLE OF CONTENTS 

 

INTRODUCTION ................................................................................................................... 1 

SITE DESCRIPTION ............................................................................................................. 2 
Locale .................................................................................................................................... 2 
Climate .................................................................................................................................. 4 
Geology ................................................................................................................................. 7 
Soils ....................................................................................................................................... 9 
Water resources .................................................................................................................. 11 
Vegetation ........................................................................................................................... 12 

Greasewood scrub ......................................................................................................................... 12 
Shrubland/grassland mix .............................................................................................................. 13 
Disturbed rangeland ...................................................................................................................... 13 
Wetlands Habitats ......................................................................................................................... 14 

Riparian areas .......................................................................................................................... 14 
Wet Meadows (Temporary and Seasonal Wetlands) ............................................................... 16 
Playa Wetlands (Intermittent Wetlands) .................................................................................. 16 

CULTURAL HISTORY ....................................................................................................... 18 
Luis Maria Baca No. 4 ........................................................................................................ 18 
Cattle Introduction .............................................................................................................. 19 
Water and Farming Practices ............................................................................................. 21 
Oil and Gas Drilling ........................................................................................................... 23 

FLORISTICS ......................................................................................................................... 24 
Methods ............................................................................................................................... 24 
Floristic Summary ............................................................................................................... 25 

IMPERILED SPECIES ........................................................................................................ 26 

NON-NATIVE SPECIES ...................................................................................................... 29 

CONCLUSION ...................................................................................................................... 32 

BACA NATIONAL WILDLIFE REFUGE SPECIES LIST ............................................ 33 

LITERATURE CITED ......................................................................................................... 50 
 

 

 



vi 
 

TABLES  

Table 1: CLIMATIC DATA FOR WEATHER STATIONS NEAR THE BNWR ................. 6 

Table 2: MOST SPECIES-RICH PLANT FAMILIES ON THE BNWR .............................. 26 

Table 3: NOXIOUS WEEDS DOCUMENTED ON THE BNWR ........................................ 31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

FIGURES 

Figure 1: LOCATION OF THE BNWR .................................................................................. 3 

Figure 2: LOCATION OF WEATHER STATIONS NEAR THE BNWR .............................. 5 

Figure 3: GRAPH DEPICTING 10-YEAR RAINFALL AVERAGE ..................................... 7 

Figure 4: GEOLOGIC CROSS SECTION OF SAN LUIS VALLEY ..................................... 9 

Figure 5: LOCATION OF DRAINAGES ON THE BNWR ................................................. 15 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



1 
 

INTRODUCTION 
 

   Floristic studies are essential in helping us understand the distribution, abundance 

and relationships of plants in a particular area or region. Collections made during the course 

of such research are crucial in the ongoing effort to study global biodiversity. Such 

collections form the foundation of floristic and plant taxonomic studies; they provide the 

basis of nomenclature, are a universal reference, aid in species identification, are vouchers for 

floras, and are vital in education (Prather et al. 2004). Moreover, floristic studies are essential 

for making informed management and conservation decisions (Ertter 2000a, 2000b; 

Heywood 2001). 

   There is a perception that the flora of North America has been well catalogued 

(Ertter 2000a), yet even in such a well studied area as the San Luis Valley and Saguache 

County, 99 vascular plant species were collected during this study that had not previously 

been documented for Saguache County in the collections at the University of Colorado 

Herbarium (COLO). Although many of these species were common, they had remained 

undocumented in the county until now. This is perhaps because previous work conducted on 

the San Luis Valley floor, by Francis Ramaley in the 1920s and 1930s (Ramaley 1929, 

Ramaley 1942) and others in later years, primarily focused on Alamosa County, directly 

south of Saguache County. In addition, research conducted in Saguache County largely 

focused on the flora at higher elevations in the Sangre de Cristo Mountains. 

   The BNWR is one of the nation’s newest refuges. Through a complex land deal 

involving the Bureau of Land Management, the National Park Service, the U. S. Fish & 

Wildlife Service, the U. S. Forest Service, and The Nature Conservancy, the U. S. Congress 

authorized the expansion of the Great Sand Dunes National Monument to national park and 

preserve status and in the process set aside the 92,500 acre (37,433 ha) BNWR in 2000. The 

land deal has been called “one of the most significant land conservation actions in the western 
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U. S. in recent years” (Schoenecker et al. 2005). The BNWR is located primarily in Saguache 

County (34,842 ha) and to a lesser degree in Alamosa County (2,591 ha) in the northern part 

of the San Luis Valley of south-central Colorado. It sits atop unique geologic and hydrologic 

features that have shaped the valley into one of the largest collections of wetland habitats in 

the state (BNWR 2005). Although there is very little relief on the BNWR, it consists of a 

mosaic of vegetation that includes wetlands, shrublands, and sand dunes. This qualitative 

study was designed to survey each of these habitats and to establish a floristic baseline for the 

U. S. Fish and Wildlife Service.  

 

SITE DESCRIPTION 
 

Locale 
   The Baca National Wildlife Refuge is located in an intermontane valley bounded 

by the Sangre de Cristo Mountains to the east and the San Juan Mountains to the west 

(Figure 1). The BNWR ranges in elevation from approximately 7,300 ft. (2,225m) on the 

southern end, to approximately 7,800 ft. (2,377m) above sea level on the northern end. 

   The San Luis Valley, including the BNWR, is part of the northern extension of the 

Rio Grande Rift. As a result of this unique geologic formation, the BNWR is located in a 

closed water basin; snowmelt from the flanking mountains seeps into the valley floor where it 

remains until it is lost through evapo-transpiration or returned to the surface as well water. 

This lack of drainage results in a high water table and an unusual distribution of plants and 

habitats on the BNWR. The refuge consists of riparian areas, shrublands, grasslands, sand 

dunes, and rangeland. 

   While the BNWR is accessible at two locations along Saguache County Road T 

near the Town of Crestone – the refuge’s northern perimeter – and at several sites along the 
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Colorado Highway 17 on the west, the refuge remains closed to the public until the U. S. Fish 

& Wildlife Service completes natural resources inventories and a management plan.  

Figure 1: Location of the Baca National Wildlife Refuge in the San Luis Valley. 
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   Plants are influenced by both a complex, interconnected relationship among biotic 

and abiotic factors. Terrestrial plants are anchored to some sort of underpinning, such as soil, 

rock, water or other plants. The media, in turn, are composed of the products of physical and 

biological processes and materials (Kruckeberg 2002). Thus, the following discussions on 

climate, geology, soils, water resources, and vegetation are relevant to the plant distribution 

seen on the BNWR. 

Climate 
   The climate of the Baca National Wildlife Refuge in the San Luis Valley can best 

be described as arid with cold, dry winters, cool, short summers, and a great deal of sunshine. 

Located in an intermontane valley, the BNWR is affected by the two flanking mountain 

ranges – the San Juan Mountains to the west and the Sangre de Cristo Mountains to the east.  

The San Juan Mountains create a rain shadow effect east of the Continental Divide, and 

because storms primarily track from the west, the valley floor and the BNWR are very dry 

(San Luis Valley Wetlands Focus Area Committee (SLVWFAC) 2000). The BNWR is a 

desert climatic zone, receiving an average of less than 10-inches (25.4 cm) of precipitation 

annually. If the region were less desert-like, a lake would form on the valley floor (Chronic & 

Williams 2002). In general, the lowest winter temperature is below 0°F (-17.77° C), while the 

high temperatures reach into the upper 80°F range (26.7°C), but rarely into the 90°F range 

(32.2°C). However, the average record extremes for the valley are -50°F (-46°C) and 90°F 

(32.2°C), with an average of 100 frost-free days annually (SLVWFAC 2000). 

No specific climate data were available for the BNWR, but there are nearby 

weather stations in the towns of Crestone 2,408m (7,900 ft.) and Saguache 2,347m (7,700 ft.) 

and the Great Sand Dunes National Park and Preserve 2,490m (8,170 ft.) (Figure 2). 
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Figure 2: Locations of weather stations relative to the BNWR, in black, based on information 
from the Western Regional Climate Center. 
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   Data compiled from the these three closest weather stations (Table 1) show that the 

region, based on a 10-year record, has an average air temperature ranging from 17.84° C 

(64.11° F) during the summer months of June, July, and August, to -3.34° C (25.98° F) 

during the winter months of December, January, and February. 

Table 1: Climatic data from 1996 – 2006 for weather stations in close proximity to the 
BNWR (Western Regional Climate Center). Summer temperatures are averaged over June, 
July, and August. Winter temperatures are averaged over December, January, and February. 

* Saguache weather station did not collect data from January to September 1996. 

Precipitation is lowest during the winter, particularly in December. Crestone and the 

Great Sand Dunes National Park & Preserve receive an average of 0.61cm (0.24 in.) of 

moisture during December, while Saguache receives an average of 0.33cm (0.13 in.). The 

wettest period in the region is during the North American Monsoon in July and August and 

receives an average rainfall of 4.9cm (1.94 in.) and 4.6cm (1.80 in.), respectively. However, 

Crestone has received an average of 2.67 inches of rain during July over a 10-year period, 

and 2006 was the wettest year on record – with 14.30 inches of precipitation – since 1998. 

Although the BNWR does not have a weather station located within its boundaries, it is 

thought that the northern San Luis Valley, in which the BNWR lies, receives between 7 and 

10-inches (17.8- 25 cm) of precipitation annually (Emery 1971). That stands in contrast to the 

surrounding mountain ranges which receive up to 30 and 48 in. of precipitation annually 

(McNoldy & Doesken 2007, Emery 1971). Figure 3 depicts the precipitation amounts 

received on the valley floor. 
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Figure 3: Precipitation records (in inches) from 1996-2006 for each of the three weather 
stations near the BNWR. 

 

   Winds are prevalent throughout the year in the region, and they can greatly 

affect the vegetation. During the summer months, winds blow from the southwest, while 

powerful, cold winds and gusts blow from the northeast during the winter (Johnson 1971). 

The region experiences the strongest winds in the spring and summer, and it is common for 

dust storms to occur here (Johnson 1971). At times, these winds can gust between 40 and 50 

mph for steady periods (Huber 1993). 

The cold winters and cool summers contribute to the short growing season on the 

BNWR. Crestone and the Great Sand Dunes National Park & Preserve have an average of 

118 and 117 growing days, respectively, each year, while Saguache has 107.  

 

Geology  
    The land on which the Baca National Wildlife Refuge lies is an area of deposition 

that includes alluvial fan gravel, volcanic debris, and interbedded basaltic flows dating to the 

Pliocene and Pleistocene (Johnson 1971). In some areas of the San Luis Valley, the alluvial 
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material reaches down 5.8km (Burroughs 1981), or as deep as 9.1km (Huber 1993, Topper et 

al. 2003).  

    To understand the geology of the San Luis Valley in general and the BNWR more 

specifically, one needs to understand the geology of the San Juan Mountains on the west and 

the Sangre de Cristo Mountains to the east.  As previously mentioned, the BNWR sits at the 

northern end of the San Luis Valley, which is part of the northern reaches of the Rio Grande 

Rift; the rift extends from central Colorado to Mexico.  During this stretching of the Earth’s 

crust, which began about 30 million years ago in the early Miocene and continues today, the 

crust broke along north and south faults, creating the Baca Graben on the east – on which the 

BNWR is located – and the Monte Vista Graben on the west; the Alamosa Horst separates 

these two half grabens. The land in between these mountain ranges – present-day San Luis 

Valley – dropped thousands of feet, creating the rift (Chronic & Williams 2002). As the 

Sangre de Cristo Mountains rose and the valley floor dropped, volcanic activity continued in 

the San Juan Mountains. Millions of years of erosion have resulted in a mix of valley floor 

sediments from both mountain ranges.  

    The Sangre de Cristo Mountains are composed of igneous and metamorphic 

Precambrian rocks, sedimentary rocks dating to the Paleozoic and Mesozoic age, and igneous 

intrusive and volcanic material from the Tertiary (Johnson 1971). The San Juan Mountains 

are composed of Middle Tertiary volcanic rocks, primarily flows, tuffs, and breccias ranging 

from quartz latite to rhyolite (ibid.). As a result, the eroded debris from the Sangre de Cristo 

Mountains consist of rocks of Precambrian origin, mainly gneiss, granite, and granodiorite, 

while the San Juan Mountains contribute debris of volcanic rocks from the mid-Tertiary. A 

mantle of Quaternary stream deposits, pediment gravel and alluvial fan material drapes most 

of the valley floor (Johnson 1971).  

    Geologists have named these zones of accumulation, from the surface down, the 

Alamosa Formation and the Santa Fe Group, which sit on top of Precambrian rocks. Figure 4 
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depicts a cross section of the San Luis Valley with emphasis on the two half grabens, 

separated by the Alamosa Horst, that overlay Precambrian rocks. Additionally, the Sangre de 

Cristo fault, bordered by the Baca Graben, is Colorado’s most active fault (Van Alstine & 

Simon 1982). However, the region has not experienced a serious earthquake, magnitude 7 or 

greater, in the last 10,000 years (McCalpin 1994).  

 
Figure 4: Geologic cross section of the San Luis Valley. Section borrowed from the  

    Colorado Geological Survey, Denver.  
  

Soils
    Soil formation involves a complex interaction of climate, soil organisms, 

topography, parent material and time (Jenny 1941). Although there is very little relief on the 

Baca National Wildlife Refuge, the varying water table depths and differing parent materials 

from the flanking mountain ranges create a diverse mix of soils on the valley floor. Soils, 

according to the Soil Taxonomy guide (1999) published by the United States Department of 

Agriculture, Natural Resources Conservation Service, are organized in a hierarchy: orders, 
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suborders, great groups, subgroup, etc. The following discussion was obtained from the Soil 

Survey of Saguache County Area, Colorado (1984). 

    Soils of the BNWR were largely formed in alluvium and volcanic ejecta – ash, 

lava, cinders, or pumice – with an abundance of Entisols and Andisols, and to a smaller 

degree, Mollisols, which tend to occur in riparian areas. Depending on one’s location on the 

refuge, the soils can be sandy and well-drained to clayey and poorly-drained. Alkalinity is 

another important factor, and is influenced by location and water table depth. 

    In the northeastern region of the BNWR, Typic Haploquolls (belonging to order 

Mollisol) soils occur along narrow riparian strips and flood plains. These soils are deep, 

poorly drained soil on alluvium. The high water table and wet environment results in the 

greater accumulation of organic matter. Cumulic Haplaquolls are found on low terraces and 

flood plains. These soils are formed in stratified alluvium and are poorly-drained and coarse-

loamy. 

    Much of the soil along the eastern boundary of the BNWR is Typic 

Torripsamments, an Entisol that is excessively drained. These soils, in a region that receives 

about 17.8cm of precipitation a year, are formed in Aeolian sand and are stabilized dunes that 

show very little horizon development and, as a result, very little plant life.  

    In the northwestern region of the BNWR, Typic Haplaquolls are found along 

Crestone Creek as it wends southwest. Adjacent to these wetter soils are Typic Torrifluvent 

and Typic Fluvaquent (both Entisols) soils. Both of these soil types are alkaline, formed in 

calcareous alluvium, and are located in flood plains. However, Torrifluvents are well-drained 

while Fluvaquents soils are deep and poorly drained in lower-lying areas. Just outside these 

alkaline regions are vast areas of sand – Typic Torripsamments soils – with little vegetation. 

In wet meadows the soil is deep, well-drained, and alkaline. These soils, Torrifluvents, occur 

along riparian areas and can develop along channels that are scoured by flood waters. Just 

south of Weisman Lake, Typic Natrargids (Andisols) soil is found. This soil, formed in 
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alluvium derived primarily from basalt, is characterized by its alkalinity and clayey 

properties. 

    Andisols dominate the southeastern region of the BNWR where signs of center 

pivot irrigation sprinklers can still be seen in vegetation patterns. The region is a 

checkerboard of Andisol soils – Aquic Natrargids and Typic Natrargids – and the alkalinity 

varies by location.  

Water resources 
 
    The geology of the San Luis Valley, and that of the Baca National Wildlife Refuge, 

partly dictates water resources in the region and influences species composition. The BNWR 

sits atop a closed basin; water entering the region via snowmelt from the flanking mountain 

ranges and from summer precipitation cannot exit other than through evapo-transpiration or 

man-made systems. The valley floor is a zone of deposition that contains unconsolidated clay, 

silt, sand, gravel, and interbedded lava flows (Emery et al., 1973). As water enters this 

alluvial bed, extending as far as 30,000 feet below the surface (Emery 1971, Huber 1993, 

Topper et al. 2003), it first percolates through the porous soil at the valley edges (Chronic & 

Williams 2002) and ends up in two divided groundwater systems – an upper unconfined 

aquifer system and a lower confined system. While leakage has been detected upward from 

the confined system into the unconfined aquifers, the two types of aquifers are separated by 

layers of clay and lava flows (Emery et al. 1973). The unconfined system is composed mainly 

of Quaternary alluvial material and the sandy layers of the uppermost Alamosa Formation 

while the confined system is composed of unconsolidated and semi-consolidated sand of the 

Santa Fe Group (Topper et al. 2003). The depth of the confined system varies, but in the 

northern region of the closed basin, where the BNWR is located – it is generally about 100 

feet below the surface. The unconfined system is above the confined aquifers (Topper et al. 

2003). Geologists estimate that these two aquifers systems hold at least 2 billion acre-feet of 
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water in the upper 1,829m, and they are recharged by snowmelt and precipitation at a rate of 

2.5 million acre-feet annually (Emery 1971). 

Vegetation  
 

A variety of plant communities exist on the refuge. The distribution of plants and 

various communities is related to available moisture, both ground and surface water, as well 

as the soil structure and its salinity.   

In North American areas influenced by a rain shadow, it is common to see semi-

desert shrublands and grasslands.  This type of vegetation is widespread on the San Luis 

Valley floor, and constitutes 77% or more than 71,700 acres (29,016 ha), of the BNWR 

(BNWR 2005). The varying depths of the water-table within the closed basin (see Water 

resources section above) coupled with the limited rainfall results in an interesting array of 

halophytic ecosystems, shrublands, grasslands, and wetlands. 

The classification of vegetation is essential for biodiversity studies, land and 

resource management, and scientific research. For the purposes of this study, the Colorado 

Vegetation Classification Project (2003) – a cooperative effort involving the Colorado 

Division of Wildlife, the Bureau of Land Management, and U. S.Forest Service – was 

employed as it is a scheme already being used by the Baca National Wildlife Refuge. This 

classification scheme was adapted from the Colorado Gap Analysis Project.  

Greasewood scrub 

 Sarcobatus vermiculatus (commonly known as greasewood, but it is known as 

“chico” in the San Luis Valley) is the dominant chenopodiaceous shrub in the central region 

of the BNWR where soils tend to be more poorly drained (Ramaley 1942). In this region, S. 

vermiculatus is associated with small, but dense populations of Cleome multicaulis, tracked 

by the Colorado Natural Heritage Program due to its rarity in its range.  
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    S. vermiculatus tends to be tolerant of moderate to high levels of salt, and it is able 

to extract water from as deep as 5 m below the soil surface (Rocchio 2005). Large, but 

scattered patches of Distichlis stricta (salt grass) also dominate in this area. Chrysothamnus 

nauseosus ssp. consimilis (rubber rabbitbrush) and Atriplex canescens (fourwing saltbush) are 

less abundant here, but they tend to thrive in the alkaline soil.  

   Shrubland/grassland mix 

   The shrubland and grassland mixed communities are dominated by Chyrsothamnus 

spp., commonly known as rabbitbrush, and a variety of native grasses. Dense stands of 

Chrysothamnus spp. occur in less saline, upland sandy soils of the BNWR, located primarily 

on the northeast and central regions of the refuge. In these areas the soils tend to be dry and 

sandy with a level aspect. Previous research by Toft (1995) and Naumburg et al. (2005) 

demonstrated that Chrysothamnus spp. are phreatophytic; once the tap roots of the mature 

shrubs reach the ground water, they do not appear to need summer precipitation for survival.  

Grasses commonly found in this rabbitbrush-dominated community are Aristida 

purpurea (purple threeawn), Chondrosum gracile( blue grama), and Hesperostipa comata 

(needle and thread grass). All three of these native grasses tend to be found in scattered 

locations; where they do not usually to form large populations.  

Disturbed rangeland 

 The BNWR, a former cattle ranch, shows many signs of disturbance and overgrazing. 

This is particularly evident in the north and northeast regions of the refuge where grasslands 

have given way to vast stands of Yucca glauca with Opuntia polyacantha var. polyacantha, 

and Salsola spp. To the west, near Colorado Highway 17, Acroptilon repens (Russian 

knapweed) forms acres of thick cover along Saguache County Road N. Within this 

monoculture, occasional patches of Cardaria ssp. (whitetop) occur. Sisymbrium altissimum 

(tall tumble mustard) can be found along roadways, with Bromopsis inermis (smooth brome). 
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   Wetlands Habitats 

   Approximately 14% (5,306 ha or 13,112 acres) of the BNWR are wetlands – 

playas, riparian areas, or wet meadows (BNWR 2005). Since statehood, Colorado has lost 

nearly 50% of its wetlands, but the highest remaining concentrations are within the San Luis 

Valley (ibid). The U. S. Fish & Wildlife Service noted that every remaining wetland in the 

valley, including those on the BNWR, is high priority meriting protection and preservation.  

Riparian areas 
 
    Riparian areas primarily occur in the extreme northeast region of the BNWR, 

where several creeks enter the refuge from the Sangre de Cristo Mountains. The creeks, from 

north to south, are North Crestone, South Crestone, Willow, Spanish, Cottonwood, Deadman, 

and Sand creeks. Sand Creek barely enters the refuge at the southeast corner. Figure 5 shows 

the location of the drainages on the BNWR.  

    At the extreme northeast corner of the BNWR, North Crestone and South Crestone 

creeks enter the refuge and immediately converge to form Crestone Creek and Crestone 

Ditch. In this region, the landscape is marked by large stands of Populus angustifolia 

(narrowleaf cottonwood) with an understory of Salix spp., (primarily Salix exigua –  

narrowleaf willow), and Ribes spp. (currant). This area constitutes a fraction of the BNWR, 

but it is one of the richest habitats in terms of species diversity. Species found in this habitat 

include: Clematis ligusticifolia (western white clematis), Thermopsis montana (mountain 

goldenbanner), Sabina scopulorum (Rocky Mountain juniper) Juncus spp.(sedge), Eleocharis 

spp. (spikerush), Stachys palustris L. ssp. pilosa (hairy hedgenettle), Oenothera villosa (hairy 

evening-primrose), and the noxious weed, Linaria vulgaris (butter and eggs).. 

   Farther south, along Willow, Spanish, Cottonwood, Deadman, and Sand creeks the 

woody component found along North Crestone and South Crestone creeks gives way to a 

herbaceous riparian habitat consisting primarily of Juncus spp. (rush) and Carex spp. (sedge).  
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Historically, these creeks were lined with willows and other woody species (BNWR 2005). 

However, erosion and other forces have cut deep creek channels – in some places 2 m high – 

resulting in very little vegetation along the banks. Instead, the primary vegetation along these 

creeks occurs in the stream beds themselves. Here, Hippochaete laevigata (smooth horsetail) 

and Equisetum arvense (field horsetail), Batrachium trichophyllum (threadleaf crowfoot)

Halerpestes cymbalaria (alkali buttercup) and Veronica spp. (speedwell), commonly occur. 

Figure 5: The location of creek drainages on the BNWR.  
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 Wet Meadows (Temporary and Seasonal Wetlands) 
 

   Seasonally wet meadows can be found mainly in the northeastern to the mid-

section of the BNWR, where North and South Crestone, Willow, Spanish, Cottonwood, 

Deadman, and Sand creeks drain from the Sangre de Cristo Mountains into the closed basin 

region. This type of habitat constitutes 11.1%, (4,321.64 ha or 10,679 acres) of the BNWR’s 

total wetland system (BNWR 2005).  These communities are characterized by a high water 

table; these communities are inundated for short periods of time. 

   In these meadows, Juncus arcticus ssp. ater (Baltic rush), Carex spp. (sedge) and 

Iris missouriensis (Rocky Mountain iris) provide the dominant cover. Other associated 

species in these areas include Argentina anserina (silverweed cinquefoil), Astragalus bodinii 

(Bodin’s milkvetch), Pascopyrum smithii (western wheatgrass), Triglochin concinna var. 

debilis (slender arrowgrass), and T. maritima (seaside arrowgrass). An occasional tussock of 

Sporobolus airoides (alkali sacaton) can also be found in these alkaline habitats. The rare 

plant Cleome multicaulis (slender spiderflower) tends to occur in the transition zones of wet 

meadows and greasewood scrubs. 

Playa Wetlands (Intermittent Wetlands) 
 

   Playa wetlands on the BNWR are generally located in the west to west-central 

region, and tend to be concentrated along the San Luis Creek drainage. In 2006, during the 

early part of the growing season, through mid-to-late June, the region was dry. Playa 

wetlands in the San Luis Valley rely upon a complex interaction of surface and groundwater 

that experience inter-annual fluctuations (SLVWFC 2000). Because of the intermittent or 

ephemeral nature of these wetlands, in years with below average precipitation, many of them 

remain dry (BNWR 2005). However, following the above average summer rainfalls – 2006 

was the wettest year on record since 1998 (Western Regional Climate Center) – these 

wetlands filled with water and remained so through the first frost in early September. As 
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defined in Haukos & Smith (2003), a playa is a “shallow depressional recharge wetland” that 

occurs in closed basins. “Recharge” implies that the playas only receive water from mountain 

runoff and precipitation. It is thought that these depressions were originally formed by 

Aeolian processes (Tiner 2003). Playas are not hydrologically connected to other wetlands.  

   As a result of water-level fluctuations, each change can significantly affect the 

dominant species that are present in these playas, especially from early to late season (Smith 

& Haukos 2002). These fluctuations are highly correlated with water and soil salinity, with 

species diversity declining as soil salinity increases (Rocchio 2005).  In addition, water level, 

length of inundation, as well as soil chemistry, result in different vegetational zones in playas, 

(Rocchio 2005). 

   The dominant plant species, in terms of cover, commonly associated with playas on 

the BNWR are Sarcobatus vermiculatus (greasewood) and Distichlis stricta (saltgrass). 

Atriplex ssp. and Chenopodium ssp. are also associated with playas, but tend to appear later in 

the season. Chrysothamnus ssp. (rabbitbrush) are also associated with playas. However, on 

the BNWR, rabbitbrush tended to occur in more northern areas and much less so in the south. 

   In some playas with longer inundation periods, Amphiscirpus nevadensis (Nevada 

bulrush) and Schoenoplectus pungens (common threesquare), as well as Puccinellia airoides 

(Nuttall's alkaligrass) were present. In drier situations, or shorter periods of inundation, large 

stands of Suaeda calceoliformis (pursh seepweed) occur, along with patches of Halogeton 

glomeratus (saltlover). Smaller populations of Heliotropium curassavicum (seaside 

heliotrope) also occurred in these salt-encrusted soils. Distichlis stricta, too, was found in 

small colonies in this dry region. Salicornia ssp. (pickleweed) is also said to occur in this 

region. However, it was not observed during the 2006 field season. In general, these drier 

playas, or salt flats, of the BNWR are marked by vast expanses of bare, sun-baked, alkaline 

soil that is dotted by sparse vegetation. 
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CULTURAL HISTORY 
    Human occupation of native ecosystems invariably alters the land, and in many 

cases causes irreparable harm. For this reason a discussion on human occupation and use of 

the land which would later become the Baca National Wildlife Refuge is relevant.  

   Humans have occupied the San Luis Valley on and off for 10,000 years; stone tools 

used by prehistoric hunters, Folsom Man, have been unearthed in the valley (McConnell 

Simmons 1999). Many Native American groups, such as early Utes and Pueblos and later 

Apaches, Comanches, Arapahos, Cheyennes, and Kiowas, also inhabited the region (ibid.). 

There is evidence that some of these groups diverted streams to irrigate crops (SLVCWS 

2000). While these groups affected native ecosystems of the San Luis Valley, the significant 

land alterations – cattle introduction and water diversion combined with environmentally 

unsound farming practices – began with European settlement and modern agriculture. The 

discussion in Luis Maria Baca No. 4 is taken primarily from Colorado State Archive records; 

other sources are cited when necessary. 

Luis Maria Baca No. 4 

   European settlement of the San Luis Valley is tied to Spain’s rule over the New 

Mexico Territory, which in the early 1800s included southern Colorado and the San Luis 

Valley. In order to foster development and settlement of the northern reaches of its territory, 

Spain granted officials large tracts of land. The BNWR is located on the eastern half of one of 

these tracts of land, the Luis Maria Baca No. 4, a parcel given to the Baca heirs after the  U. 

S. Congress gave their original Spanish land grant to the Town of Las Vegas, New Mexico. 

This original grant of 500,000 acres (202,343 ha) in New Mexico was given to Luis Maria 

Caveza de Baca in 1821. Even though the U. S., at the close of the Mexican-American War, 

agreed to honor these grants, it gave the large parcel to Las Vegas. As a consolation, the U. S. 
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government gave the Baca heirs five separate 100,000-acre parcels in New Mexico, Arizona, 

and the Luis Maria Baca No. 4 in the San Luis Valley. 

   The Baca heirs never lived on the San Luis Valley grant. Instead, as payment for 

legal fees, the family gave their attorney, John S. Watts, the land, which would by the late 

1870s be a thriving cattle ranch. The rancher, George H. Adams, fenced the property, dug 

150 miles of irrigation ditches, tapped dozens of artesian wells, constructed ranch buildings, 

and stocked the land with registered Herefords (McConnell Simmons 1999).  

Cattle Introduction 
 

   The BNWR has a long history of livestock grazing. The refuge has been grazed – 

sometimes heavily – on and off by cattle for more than 100 years (McConnell Simmons 

1999). In fact, the U. S. Fish and Wildlife Service, the management arm of the national refuge 

system, still employs the practice, and considers it to be a management tool that can help 

improve habitat (BNWR 2005).  

Yet many scientists say that the use of this “tool” causes more harm than good. The 

introduction of cattle to the arid and semi-arid Southwestern United States 100 to 200 years 

ago has caused a complex chain-reaction along streams and in riparian areas: cattle trample 

and overgraze the stream banks, leading to soil erosion, unstable stream banks, and a 

reduction in water quality, which in turn, leads to an even drier and hotter local climate 

(Belsky et al. 1999). While locally the ecosystems sustain serious damage, such as declines in 

native species or local extinction, the alterations caused by cattle can cause considerable 

downstream problems (Belsky et al. 1999 and Fleischner 1994). 

   Livestock grazing alters species composition and disrupts ecosystem structure and 

function. Such effects are magnified in riparian areas (Fleischner 1994). It is estimated that 

throughout the western United States, about 80% of the streams and riparian areas have been 

damaged by cattle grazing (Belsky et al. 1999). It is unclear how much and to what extent the 
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BNWR’s riparian areas (which constitute 14% of the total refuge) are damaged. In the 

northeastern region of the refuge, where four of the six streams enter the BNWR, several 

areas along the North Crestone and South Crestone Creeks show signs of erosion and 

instability  

   In playa wetlands, cattle often gather in and near these shallow depressions because 

of the early growth of plants and warmer microclimate during harsh weather. As a result, 

playa vegetation declines through grazing and/or trampling (Haukos & Smith 2003). More 

importantly, the damage or destruction of one playa in the region negatively affects the health 

and biodiversity of playas across a much larger area. Haukos and Smith (2003) reported that 

even though playas may be scattered, they collectively form a basis of biodiversity of the 

region.  

   The southwestern United States is home to the continent’s highest density of 

breeding birds (Fleischner 1994) and the San Luis Valley is an important migratory corridor. 

Given the importance of this habitat, conservation biologists have called on land managers to 

remove cattle from riparian areas, including those on national wildlife refuges. Arid and 

semi-arid lands, where the vegetation has had a short evolutionary exposure to European 

mammals, may not return to their original condition even if livestock are completely removed 

(Curtin 2002, Milton et al. 1994).  Fleischner (1994) noted that trying to restore dry lands is 

like trying to “grow a garden without water.”  Yet research has shown that riparian areas, 

after cattle are removed, can recover in a relatively short period of time – within five years in 

one study (Fleischner 1994). Although it is beyond the scope of this study, other bodies of 

research note that while vegetation may be able to recover, there is little indication that faunal 

communities can recover following the removal of cattle (Dobkin et al. 1998). Such loss of 

riparian habit is considered by some to be the most significant cause of population decline 

among land birds in western North America (Dobkin et al. 1998). 
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Water and Farming Practices 
 
    While the desert climate of the valley and the shallow water table of the unconfined 

aquifer system affect species composition, anthropogenic factors relating to the groundwater 

have altered soil chemistry, which, in turn, has altered plant life. Farmers built canals in the 

1880s to divert Rio Grande water into the closed basin region, raising the water table 

(McConnell Simmons 1999). The idea was to raise the water table enough that crops, through 

capillary attraction, could reach the water. The practice, instead, waterlogged the soils, drew 

salts to the surface and ruined the soil for agricultural purposes (McConnell Simmons 1999). 

Those one-time farm fields have been abandoned to salt-tolerant native shrubs, greasewood 

and rabbitbrush. 

   In the 1980s, the reverse action – taking water out of the closed basin and diverting 

it into the Rio Grande – got underway. The result was depletion of the unconfined aquifer 

system, which, in turn, has triggered a set of changes involving soil water dynamics, 

vegetational patterns and ultimately evapo-transpiration rates (Cooper et al. 2005). In 

response to pressures from downstream water users, the U. S. Bureau of Reclamation and the 

Rio Grande Water Conservation District, in 1986, began the Closed Basin Project. It was 

designed to salvage groundwater from the unconfined aquifers that would otherwise be lost to 

evapo-transpiration (U. S. Bureau of Reclamation 2003). Through a system of wells, some 

located on the southwest corner of the BNWR, water from the closed basin has been pumped 

into canals and transported 42 miles to the Rio Grande. The project is intended to help 

Colorado meet its obligations to down-stream users under the Rio Grande Compact of 1938 

(Stewart-Gabel 1994). However, since the project’s inception, the aquifers’ water levels have 

shown significant decreases in some areas (U. S. Bureau of Reclamation 2003). Additionally, 

many center pivot sprinklers have been installed, further depleting the upper aquifers. 
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    The San Luis Valley has an arid climate and a high water table; thus, evapo-

transpiration rates are high. With a relatively short growing season, less than 120 days, the 

area was never ideally suited for agriculture. To correct some past mistakes, farmers now dig 

trenches around their surface irrigated fields to help keep the water table below crop roots 

(Chronic & Williams 2002).  

   Nevertheless, this drawdown of the unconfined aquifer system has significantly 

altered species composition in playa wetland areas (Cooper et al. 2005). Prior to the inception 

of the Closed Basin Project, Cooper et al. (2005) noted a mosaic of shrubs and herbaceous 

plants occupying playas south of the BNWR. The higher water table allowed Distichlis 

stricta (saltgrass) and rushes – plants tolerant of periodic flooding – to occur with but prevent 

the colonization of Sarcobatus vermiculatus (greasewood) and Chrsyothamnsus spp., 

(rabbitbrush) (Cooper et al. 2005). After a decade of pumping, Cooper and his colleagues 

reported that greasewood and rabbitbrush, species intolerant of periodic inundation and 

sodden soils, had invaded the playas, nearly pushing out rushes and saltgrass. Smith and 

Haukos (2001) found that alterations in playa hydroperiods tend to increase the presence of 

exotic plants species, as well as annuals. Consequently, efforts to conserve playa habitats 

should focus on the available water (Smith & Haukos 2001). 

Farming practices have also altered the chemical quality of water in the unconfined 

aquifer. Tests show that water quality in the unconfined aquifer around the valley’s rim is 

excellent, but closer to the center of the valley, including an area just outside the BNWR, 

high levels of nitrogen have been detected (Stogner 2001). An effort in the mid-1990s to 

decrease the amount of fertilizer being applied to crops was successful – farmers decreased 

their nitrogen fertilizer usage by 20%, or 22 tons. However, Stogner (2001) noted that it will 

take some time for the nitrogen in the shallow groundwater to decrease because of the large 

concentration of nitrate currently in the aquifer and unsaturated zone. 
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   On the BNWR, where alkaline soil limits the availability or mobility of many 

nutrients, these higher levels of nitrogen may have significant implications for greasewood, 

Sarcobatus vermiculatus, communities. Drenovsky and Richards (2005) found that the 

addition of nitrogen to S. vermiculatus shrubs increased their overall fitness. However, it is 

unclear how these results, coupled with findings on the unconfined aquifer drawdown will 

play out.  

Oil and Gas Drilling 
 

   In May 2007, the San Luis Valley Ecosystem Council (SLVEC) filed a lawsuit 

against the U. S. Fish & Wildlife Service, trying to compel the federal agency to conduct an 

environmental review of plans to drill exploratory gas and oil wells on the BNWR. The 

SLVEC claimed that the public had not been fully informed nor was it allowed to participate 

in discussions regarding the planned drilling by Lexam Explorations Inc., of Toronto. 

Representatives of the USFWS said they could not stop Lexam from accessing its minerals 

(U. S. District Court filing 2007). Lexam owns the subsurface mineral rights on the BNWR. 

   While the case awaits a hearing in federal court, it remains unclear what the 

potential environmental effects of drilling would be. At 14,000 feet, the proposed well depths, 

the wells would penetrate both the unconfined and confined aquifers. The proposed drilling 

sites are in the northern region of the BNWR, near the Ranch Headquarters and near one of 

the more species-rich sites surveyed for this study. The Oil and Gas Conservation 

Commission has required Lexam to conduct before and after groundwater testing. In a letter 

from the commission to Saguache County, the commission stated that Lexam plans to use the 

“best available technology for protecting groundwater” on the BNWR (Macke 2007). While 

attention is given to the groundwater, surface damage to plants and soils will likely occur as 

drilling rigs and ancillary vehicles travel to and from the well sites. Damage may include the  
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trampling of plants, as well as the introduction of non-native plant species. Lexam, which is 

not a party to the lawsuit, plans to begin drilling later this year (Ball pers. comm. 2007).  

FLORISTICS 
 

Methods 
    The Baca National Wildlife Refuge is managed by the U. S. Fish and Wildlife 

Service, under the U. S. Department of Interior. Permission was obtained, in the form of a 

special use permit, to collect voucher specimens for vascular plant species on the refuge 

during the 2006 growing season. Efforts were made to qualitatively inventory the full range 

of habitats found on the BNWR by reviewing satellite images, aerial photographs, soil maps, 

and speaking with refuge staff. A geographic positioning system (GPS) based on a Universal 

Transverse Mercator  coordinate system (WGS84 datum), along with township, range, and 

section (when possible) were used to record the locations of collection sites on the BNWR. 

Quantitative data, such as species abundance, frequency, etc., were not collected during this 

study. 

    Based on nine collecting trips to the BNWR and 21 days in the field, a potential 

species list was compiled (see Baca National Wildlife Refuge Species List, below). Plant 

identifications were made by using a variety of floras, including Colorado Flora Eastern 

Slope and Western Slope editions, Intermountain Flora, Flora of North America, and Flora of 

the Great Plains, as well as University of Colorado Herbarium (COLO) specimens. 

Collections were confirmed by COLO staff in the spring of 2007. While efforts were made to 

collect specimens of all vascular plants observed, this list will undoubtedly be incomplete. 

    Voucher specimens of the approximately 350 plants collected in 2006 were 

deposited at COLO. A nearly complete duplicate set was provided to the BNWR for use as a 

working collection. Five sensitive vascular plant species documented on the BNWR were 
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reported as Element Occurrence Records to the Colorado Natural Heritage Program in Fort 

Collins, Colorado.  

Floristic Summary 
 
    Two-hundred and fifty-two (252) species of vascular plants representing 166 

genera and 66 plant families were documented on the BNWR. Asteraceae was the most 

species-rich family, with 47 species and 35 genera, followed by Poaceae with 30 species and 

25 genera. Chenopodiaceae was the third most species-rich family with 16 species in nine 

genera followed by Fabaceae and Cyperaceae, each with 13 species and nine and six genera, 

respectively. Combined, these five families make up nearly half of the vascular plant species 

found on the BNWR (Table 2). The largest genus was Juncus (Juncaceae) with six species, 

followed by Carex (Cyperaceae) with five species, and Atriplex (Chenopodiaceae) and 

Erigeron (Asteraceae) each with four species. 

    While the Chenopodiaceae is the third most species-rich family on the BNWR (16 

spp.), within Colorado it is the ninth most species-rich (45 spp.), well behind Asteraceae (378 

spp.), Poaceae (265 spp.), Cyperaceae (154 spp.), Fabaceae (143 spp.), and Brassicaceae 

(119 spp.) (Weber & Wittmann 2001).  Members of the Chenopodiaceae family have a 

remarkable ability to occupy dry and saline niches, which is the soil condition in many areas 

of the BNWR. The species Atriplex canescens (fourwing saltbush), which occurs on the 

BNWR, can grow in soils ranging from non-saline to seawater-saturated (Glenn et al. 1996). 

The presence of members of the Chenopodiaceae in a landscape is important for interpreting 

the condition of the soils (Weber & Wittmann 2001). However, Weber and Wittmann (2001) 

note that the Chenopodiaceae is among the most poorly collected plant families in the state. 

In fact, several collections made on the BNWR in 2006 could not be identified, and were 

subsequently discarded, because they lacked mature fruits, key diagnostic features in 
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verifying the species. If these collections had been identified, the overall percentage of 

Chenopodiaceae likely would have been higher.` 

Table 2: Most species-rich families documented on the BNWR 

Plant 
Family 

Number 
of Species 

Percentage of total 
documented on  the BNWR 

Asteraceae 47 18.7 % 

Poaceae 30 11.9 % 

Chenopodiaceae 16 6.3 % 

Cyperaceae 13 5.2 % 

Fabaceae 13 5.2 % 

 119 47.2 % 

 

IMPERILED SPECIES 
 
    Five plant species documented on the Baca National Wildlife Refuge in 2006 are 

recognized as species of conservation concern and tracked by the Colorado Natural Heritage 

Program (2007)1. Rarity (and commonness) results from processes that work at local, 

regional, and global scales (Gurevitch et al. 2006). Some species may be specialists and are 

restricted to particular habitats. Other plants were perhaps more common in the past but have 

become uncommon, or even rare, because of habitat loss. However, each taxon has a unique 

and complex evolutionary history. Thus, each species should be examined individually rather 

than casting generalizations about the causes and consequences of rarity (Fielder 1986). The 

following are brief accounts, along UTM coordinates (WGS84), of the five species of 

conservation concern documented on the BNWR.  

   Astragalus bodinii (Bodin’s milkveth) has a CNHP rank of G4/S2 and a UTM 

location of 13S 0430737 4201133. While its global status is apparently secure – it is 

uncommon in the state, and there is cause for long-term concern because of population 

declines and other factors – it is considered imperiled in Colorado. It has a disjunct range 
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from Alaska and northwestern Canada to Colorado, Wyoming, Utah, New Mexico and 

Nebraska. On the BNWR it was found occurring in small numbers in a dry-to-moist, open 

meadow with Chrysothamnus nauseosus ssp. consimilis. (rubber rabbitbrush) and Juncus spp. 

My collection of A. bodinii is the first record of the species occurring in Saguache County for 

the University of Colorado Herbarium, (COLO). 

   Cleome multicaulis (slender spiderflower) has a CNHP rank G2G3/S2S3 and UTM 

location of 13S 0430621 4197298. It is a globally imperiled species that has a range from 

southern Wyoming to central Mexico. Despite this sizeable range, plant populations have 

been in decline during the past 100 years; and it has not been documented in Arizona and 

New Mexico since the 1940s (Stevens & Bell 2000). The San Luis Valley supports the largest 

and healthiest populations of C. multicaulis in the world (ibid.). However, its range is 

restricted by its particular habitat requirements – alkaline soils marked by periodic 

disturbance, such as the burrowing of pocket gophers (Rocchio 2005). In general, C. 

multicaulis is found in playas and moist-to-wet alkaline meadows. One the BNWR hundreds 

of individuals were found in 2006 in wet, alkaline meadows, playas and in the transition zone 

between the playas and the wet meadows. C. multicaulis was often found in association with 

Sarcobatus vermiculatus (greaseswood).  

   During surveys conducted by the Colorado Natural Heritage Program, C. 

multicaulis has been documented numerous times over the years. However, its survival 

appears to be threatened, particularly by water projects in the San Luis Valley. In addition, 

because the plant is an annual with very specific requirements, anthropogenic, stochastic, or 

“a string of bad years” make it especially vulnerable to chance extinction (Rocchio 2005).  

   Nama dichotomum (wishbone fiddleleaf) has a CNHP rank of G4/S1 and a UTM 

location of 13S 0436180 4203671. It ranges from California to Texas and up to Colorado. 

This species is exceptional in Colorado in that it is rarely encountered and/or collected. In 

fact, (COLO), the largest repository for Colorado botanical specimens, has only two records 
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of the species in the state, one that was collected in 1982 in Mesa County, on the Western 

Slope of the state, and the other one collected near the BNWR in Saguache County in August 

1999 by Ronald L. Hartman. Hartman’s collection was the first record for Saguache County 

and the state’s Eastern Slope. Weber and Wittman’s most recent edition of Colorado Flora, 

Eastern Slope, does not list the genus Nama as occurring on the state’s eastern slope. 

   Oreocarya pustulosa (James' cryptantha) has a CNHP rank of G5TNR/S12 and a 

UTM location of 13S 0436444 4203206, 13S 0436633 4203281. While it is critically 

imperiled in the state, its global populations are secure. This species is known to occur in 

Colorado, New Mexico, Arizona, and Utah. In Colorado O. pustulosa has been documented 

in seven locations; four of these location are in the Great Sand Dunes National Park and 

Preserve (Spackman-Panjabi et al. 2004), which borders the BNWR on the east. On the 

BNWR it was documented in dry, sandy, and open areas in the northeastern region of the 

refuge. 

   Sisyrinchium demissum (stiff blue-eyed grass) has a CHNP rank of G5/S2 and a 

UTM location of 13S 0430742 4203399. Globally S. demissum is secure, but is considered 

imperiled in Colorado. On the BNWR it was found in one location – amongst grasses in 

moist soil along a south-facing creek bank. Only a few plants were observed. The last 

collection of this species for COLO was made in 1991. 

1 CNHP rarity ranks (2007) are based on several factors, including the number of occurrences, range of 
taxon, and scope, severity, and immediacy of threats. Ranks are assigned for Colorado (State Rank, or 
S-rank) and for the entire range (Global Rank, or G-rank) of the species where 1 = critically imperiled, 
2 = imperiled, 3 = vulnerable to extirpation or extinction, 4 = apparently secure, and 5 = demonstrably 
widespread, abundant, and secure. 
 
2 The T in GTNR refers to the status of an infraspecific taxa – a trinomial – while GNR indicates that it 
is globally unranked. 
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NON-NATIVE SPECIES  
 

The ability to track the spread of invasive plant species is essential to land 

management decisions. Worldwide, invasive species play a major role in global change by 

causing negative effects to the economy, ecology, and human health (Vitousek et al. 1997). 

Invasions of non-native species are ranked second, behind habitat loss, as the greatest threat 

to biodiversity in the United States (e.g. Wilcove et al. 1998, others). Invasions have also 

been blamed for increased losses – approximately 40% – among threatened and endangered 

native plant species (Sharma et al. 2005). Additionally, it is estimated that at least 20% of 

plant species are non-indigenous in many continental areas (ibid.).  Of the 252 vascular plants 

documented on the Baca National Wildlife Refuge in 2006, 27% (68 species) are considered 

non-natives by Weber & Wittman (2001). This higher percentage is perhaps because the 

study site contains two home sites in which early residents planted non-native shrubs 

(Lonicera sp.), trees (Malus sp.) and ornamental herbaceous plants (Parthenocissus 

quinquefolia). Long-term land use practices previously described are also a factor. 

Nevertheless, 13 of the non-native species documented on the BNWR, about 5% of the 

collection, are listed on the Colorado Noxious Weed List – 8 on List B and 5 on List C 

(Table 3). 

   The families Asteraceae and Poaceae each contained the nine exotic species. Seven 

were found in Chenopodiaceae; there were six each in Brassicaceae and Fabaceae, while 

Polygonaceae and Scrophulariaceae each contained four exotic plant species. Additionally, 

of the 99 new records added to the COLO list of Saguache County species, 45 of them are 

exotic.  

   While exotic species in general directly and indirectly affect ecosystems by 

degrading habitats, altering nutrient cycling, and increasing the incidence of disturbances, 

Tamarix ramosissima (salt cedar) can cause a cascade of problems by increasing the pH of 
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the already alkaline soils on the BNWR. Stohlgren et al. (2001) noted that the introduction of 

salt cedar has caused “slow and chronic” damage to habitats by altering soil chemistry, 

which, in turn, ruins the soil on which native plants rely.  

   Many of the non-native species found on the BNWR are plants that were either 

introduced intentionally or accidentally, but can nevertheless survive on human-created 

disturbances. Linaria vulgaris (butter and eggs) a native of Eurasia and was introduced to the 

United states about 300 years ago, but it has become a problem in the Rocky Mountains 

(Pauchard et al. 2003). L. vulgaris is primarily found in disturbed areas in wet and sandy 

sites, which includes several areas on the BNWR. During the early part of the growing 

season, in June, three plants in three separate and distant locations were observed. By August, 

that later blooming L. vulgaris could be seen forming dense patches along Crestone Creek. 

The species tends to create large distinct colonies because of its ability to reproduce clonally 

and its inability to disperse seeds long distances (ibid.). However, seeds of L. vulgaris can 

remain viable for up to 3½ days during transport in streams (Andersson et al. 2000). Possible 

seed sources for the new colonies on the BNWR were observed upstream from the refuge, in 

the Town of Crestone. Large colonies, perhaps as large as a quarter-acre each, were seen 

growing on several home sites adjacent to the creek, less than 3.2 km (2 mi) from the 

collection sites on the BNWR. 

In addition, many exotic species, such as Breea arvensis (Canada thistle) are prolific 

seed producers, an important factor in helping non-native plants to become established in new 

areas. One stem of B. arvensis can produce more than 1,000 seeds that can remain viable in 

the soil for up to 20 years (Laubhan & Shaffer 2006).  
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Table 3: Sixty-eight (27%) of the 252 vascular plants documented on the BNWR are exotic. 
The following 13 species are on the Colorado Noxious Weed List. Species marked with † are 
on List B, while those marked ∞ are on List C3. No List A species were documented. Names 
that appear in brackets follow nomenclature that differs from Weber & Wittmann (2001). 
        TAXON                      COMMON NAME                         HABITAT 
(Asteraceae) 
† Acroptilon repens 
∞ Arctium minus 
 
† Breea arvensis   
  [Cirsium arvense] 
 
(Brassicaceae) 
† Cardaria latifolia   
   [Lepidium latifolium]   
 
(Chenopodiaceae) 
∞ Halogeton glomeratus 
 
(Convolvulaceae) 
∞ Convolvulus arvensis 
 
(Elaeagnaceae) 
† Elaeagnus angustifolia   
 
(Geraniaceae) 
† Erodium cicutarium   
 
(Poaceae) 
† Elytrigia repens 
 
(Scrophulariaceae) 
† Linaria vulgaris 
 
∞ Verbascum Thapsus 
 
(Tamaricaceae) 
† Tamarix ramosissima   
 
(Zygophyllaceae) 
∞ Tribulus terrestris 

 
Russian knapweed  
Lesser burdock  
   [Common burdock] 
Canada thistle 
 
 
 
Broadleaved pepperweed 
   [Perennial pepperweed] 
 
 
Saltlover [Halogeton] 
 
 
Field bindweed 
 
 
Russian olive 
 
 
Redstem stork's bill  
   [Red filaree]  
    
Quackgrass 
 
 
Butter and eggs  
   [Yellow toadflax] 
Common mullein 
 
 
Salt cedar 
 
 
Puncturevine 
 

 
Abundant in clayey soils. 
Common in shaded, riparian areas. 
 
Uncommon near creek. 
 
 
 
Abundant in fallow fields. 
 
 
 
Abundant in playas. 
 
 
Abundant in fallow fields, disturbed    

areas. 
 
Planted. Does not appear to be 

spreading. 
 
Uncommon in wet areas along ditch. 
 
 
Uncommon in moist, sandy soils. 
 
 
Becoming abundant along northern 

creeks and ditches. 
Few plants found along creek. 
 
 
Uncommon. Spreading in seasonally 

wet roadside depressions. 
 
Uncommon on dry, disturbed sites. 
 
 

3List A – These species are generally new introductions or are considered highly destructive to 
ecosystems. The state requires landowners to eradicate these species prior to seed development. 
List B – The state requires landowners to stop the continued spread of these species. 
List C – These species are generally considered to be widespread and/or naturalized across the region. 
The state does not require plans to eradicate or stop the spread of these species, rather they ask local 
governmental agencies to provide resources for those who wish to control or eliminate the species. 
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CONCLUSION 
 

   Any study in which we gain insight about a region’s natural resources is valuable to 

future biodiversity research. These 350 specimens (252 species) collected in 2006 add to our 

botanical knowledge of the Baca National Wildlife Refuge, Saguache County, and to the San 

Luis Valley. For decades to come, these specimens will serve as a valuable source of 

morphological and genetic information. And while many of these plant specimens are 

“common” in a colloquial sense, they nonetheless serve the greater mission of the University 

of Colorado Museum of Natural History, and museums in general, whose mission is the 

science of biodiversity (Krishtalka & Humphrey 2000). This mission is even more urgent as 

natural landscapes are increasingly altered by human activity.  

   With the establishment of the BNWR, many land-damaging activities, such as 

cattle grazing, have slowed and, perhaps, will cease. However, the proposed exploratory oil 

and gas drilling may bring a new or different set of threats to the biological diversity on the 

BNWR. Whatever the outcome, in 2006 I documented the occurrence of five vascular plant 

species of special concern, including one, Astragalus bodinii, that was a new record for 

Saguache County at Herbarium (COLO). In total, 99 species have been added to the 

Saguache County records, and one new record, Halogeton glomeratus, will be added to the 

Alamosa County species lists at COLO.  

   I made a considerable effort to be thorough in my collecting on the BNWR, but I 

undoubtedly missed or overlooked species that are likely to occur in this region recognized 

for its unique geology and hydrology. Nevertheless, this project with the accompanying 

species list can provide a sound foundation for future studies in the area.  
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BACA NATIONAL WILDLIFE REFUGE SPECIES LIST 
 

   Nomenclature for the Baca National Wildlife Refuge vascular plant species list 

follows Weber and Wittman (2001). If other names are considered more familiar, these are 

also provided. The list is organized alphabetically by family, then by genera within the 

families. Accepted names are followed the authority, synonymous names (when applicable), 

common names, habitat descriptions, if it is non-native, and finally my collection number(s). 

Common names were obtained from The PLANTS Database (2007). If a different common 

name is more familiar, it is provided. Five species are recognized as Species of Special 

Concern by the Colorado Natural Heritage Program. A rank is listed for each of these species 

following CNHP (2007). Voucher specimens for the corresponding names below were 

deposited in the University of Colorado at Boulder Herbarium (COLO).  

 

FERNS AND FERN ALLIES 

EQUISETACEAE – HORSETAIL FAMILY  
 
Equisetum arvense L. Field horsetail. In water-logged soil along creeks and ditches. [51, 91].  
 
Hippochaete laevigata (A. Braun) Farwell. [Equisetum laevigatum A. Braun]. Smooth 
horsetail. In wet-to-drier soils. [93].  

 

GYMNOSPERMS 

CUPRESSACEAE – CYPRESS FAMILY 
 
Sabina scopulorum (Sargent) Rydberg. [Juniperus scopulorum Sarg.]. Rocky Mountain 
juniper. Along creeks. [42, 196].  
 
Sabina virginiana (L. ) Antoine. [Juniperus virginiana L.]. Eastern redcedar. Along creek 
banks. [194, 197].  

 

PINACEAE – PINE FAMILY 

Picea engelmannii Parry ex Engelmann. Engelmann spruce. Planted. In irrigated lawn. [253].  
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Picea pungens Engelmann. Blue spruce. Planted in irrigated lawn. [252].  
 

ANGIOSPERMS 
 

AGAVACEAE – AGAVE FAMILY 
 
Yucca glauca Nuttall in Fraser. Soapweed yucca. Abundant in open areas in sandy, dry soils. 
[116].  
 

AIZOACEAE – FIG-MARIGOLD FAMILY 
 
Sesuvium verrucosum Rafinesque. Verrucose seapurslane. Uncommon in playa wetlands. 
Non-native. [143].  
 

ALISMATACEAE – WATER-PLANTAIN FAMILY 
 

Alisma cf. triviale Pursh. Northern water plantain. Uncommon – one plant found – in gently 
flowing ditch. [279] 
 
Sagittaria cuneata Sheldon. Arumleaf arrowhead. Uncommon in gently flowing creeks. 
[286].  
 

ALLIACEAE – ONION FAMILY 
 

Allium cernuum Roth. Nodding onion. Uncommon in intermittently wet meadow, with 
sandy soil. [319].  
 
Allium geyeri S. Watson. Geyer's onion. Uncommon in intermittently wet meadow, with 
sandy soil. [113, 315].  
 

ALSINACEAE – CHICKWEED FAMILY 
(CARYOPHYLLACEAE) 

 
Stellaria longifolia Mühlenberg ex Willdenow. Longleaf starwort. Uncommon on bank of 
flowing ditch. [184].  
 

AMARANTHACEAE – AMARANTH FAMILY 
 
Amaranthus blitoides S. Watson. Mat amaranth. Common in dry, sandy, and disturbed areas. 
[337].  
 
Amaranthus retroflexus L. Redroot amaranth. Abundant in disturbed, dry-to-moist  meadow. 
Non-native. [298].  

 
ANACARDIACEAE – SUMAC FAMILY 

 
Rhus aromatica Aiton ssp. trilobata (Nuttall ex Torrey & Gray) W. A. Weber. [Rhus 
trilobata var. trilobata Nutt.]. Skunkbush sumac. Sandy, dry sites. [167].  
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APIACEAE – PARSLEY FAMILY 
(UMBELLIFERAE) 

 
Heracleum sphondylium L. ssp. montanum (Schleicher ex Gaudin) Briquet in Schinz & 
Thellung. [Heracleum maximum Bartr.]. Common cowparsnip. Infrequent in riparian areas, 
and wet meadows. [189].  
 
Sium suave Walter. Hemlock waterparsnip. Infequent in riparian areas, and wet meadows. 
[250].  
 

ASCLEPIADACEAE – MILKWEED FAMILY 
 
Asclepias speciosa Torrey. Showy milkweed. Common in disturbed areas and along 
roadways. [69].  
 

ASPARAGACEAE – ASPARAGUS FAMILY 
 

Asparagus officinalis L. Garden asparagus. Uncommon in moist sites. Non-native. [222].  
 

ASTERACEAE – SUNFLOWER FAMILY 
(COMPOSITAE) 

 
Achillea lanulosa Nuttall. [Achillea millefolium var. occidentalis DC.]. Common yarrow. 
Common in dry-to-moist areas. [161].  
 
Acroptilon repens (L. ) De Candolle. [Centaurea repens L.]. Russian knapweed. Abundant, 
and spreading on northwest side of refuge. Dry, somewhat clayey soil. Non-native. [205].  
 
Agoseris glauca (Pursh) Rafinesque. Pale agoseris. Uncommon in intermittently wet 
meadow. [186].  
 
Almutaster pauciflorus (Nuttall) Löve & Löve. Alkali marsh aster. Common on sandy 
roadsides.   [368].  
 
Ambrosia acanthicarpa Hooker. Flatspine bur ragweed. Common in dry, disturbed sites. 
[264, 343].  
 
Antennaria microphylla Rydberg. Littleleaf pussytoes. Uncommon along moist creek banks. 
[162, 199].  
 
Arctium minus (J. Hill) Bernhardi. Lesser burdock. Common in shaded, riparian areas. Non-
native. [357].  
 
Artemisia biennis Willdenow. Biennial wormwood. Uncommon along dry, sandy roadways. 
[317].  
 
Artemisia frigida Willdenow. Prairie sagewort. Common in dry, sandy areas. [300, 366].  
 
Artemisia ludoviciana Nuttall ssp. ludoviciana. White sagebrush. Common in dry, sandy 
areas. [258, 330].  
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Aster lanceolatus Willdenow ssp. hesperius (A. Gray) Semple & Chmielewski. White 
panicle aster. Common in most sites, and along creeks and ditchs. [255, 341, 360].  
 
Bidens cernua L. Nodding beggartick. Uncommon in gently flowing creek, and in sodden 
soil on creek bank. Non-native. [284].  
 
Breea arvensis (L.) Lessing. [Cirsium arvense (L.) Scop.]. Canada thistle. Uncommon in wet 
areas near creek. Non-native. [224].  
 
Chrysothamnus nauseosus (Pallas ex Pursh) Britton ssp. consimilis (Greene) Hall & 
Clements. [Ericameria nauseosa ssp. consimilis (Greene) Nesom & Baird]. Rubber 
rabbitbrush. Abundant in sandy, dry areas. [263, 356].  
 
Cirsium canescens Nuttall. Prairie thistle. Uncommon. Scattered in dry, sandy areas. [120].  
 
Cirsium parryi (A. Gray) Petrak. Parry's thistle. Uncommon – one plant found. In moist areas 
along creek. [223].  
 
Conyza canadensis (L.) Cronquist. Canadian horseweed. Uncommon in dry, sandy-rocky 
soil. Non-native. [217].  
 
Erigeron divergens Torrey & Gray. Running fleabane. Common in sandy sites. [303, 313].  
 
Erigeron flagellaris A. Gray. Trailing fleabane. Uncommon in intermittently wet meadow. 
[33, 215].  
 
Erigeron formosissimus Greene. Beautiful fleabane. Uncommon in sandy soils along creeks 
or ditches. [221].  
 
Erigeron glabellus Nuttall. Streamside fleabane. Uncommon in wet meadows and near 
creeks. [111, 178].  
 
Gnaphalium palustre Nuttall. Western marsh cudweed. Uncommon on creek banks. [380].  
 
Gnaphalium uliginosum L. Marsh cudweed. Uncommon on creek banks. [306].  
 
Helianthus nuttallii Torrey & Gray. Nuttall's sunflower. Common in riparian areas. [244].  
 
Helianthus petiolaris Nuttall. Prairie sunflower. Abundant in sandy, dry areas. [231].  
 
Heterotheca villosa (Pursh) Shinners. Hairy false goldenaster. Uncommon in dry, sandy 
areas. [325].  
 
Hymenopappus filifolius Hooker var. cinereus (Rydberg) I. M. Johnston. Fineleaf 
hymenopappus. Uncommon in dry, sandy areas. [171].  
 
Iva axillaris Pursh. Povertyweed. Common in alkaline, dry areas. [138].  
 
Lactuca tatarica (L.) C.A. Meyer ssp. pulchella (Pursh) Stebbins. Blue lettuce. Uncommon 
on sandy-rocky roadside depressions. [206].  
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Ligularia bigelovii (A. Gray) W.A. Weber var. hallii (A. Gray) W.A. Weber. [Ligularia 
bigelovii var. hallii (Gray) W.A. Weber]. Hall's ragwort. Common in riparian areas. [297].  
 
Lygodesmia juncea (Pursh) D. Don. Rush skeletonplant. Abundant in dry, sandy areas. [212, 
323].  
 
Machaeranthera canescens (Pursh) A. Gray. Fall tansyaster. Common in disturbed, alkaline 
areas. [353].  
 
Machaeranthera parviflora A. Gray. Smallflower tansyaster. Abundant late season in 
disturbed, alkaline roadsides. [345].  
 
Machaeranthera tanacetifolia (Humboldt, Bonpland, & Kunth) Nees.  Tanseyleaf tansyaster. 
Common in dry meadow with sandy soils. [213].  
 
Packera pseudaurea (Rydberg) Weber & Löve. Falsegold. Abundant in waterlogged soils 
along ditch. [97, 364].  
 
Packera tridenticulata (Rydberg) Weber & Löve. Threetooth ragwort. Abundant but 
scattered in dry, sandy meadow. [43].  
 
Psilochenia runcinata (James ex Torrey) Löve & Löve. [Crepis runcinata ssp. runcinata 
(James) Torr. & Gray]. Fiddleleaf hawksbeard. Uncommon in wet meadow used as pasture. 
[125].  
 
Pyrrocoma lanceolata (Hooker) Greene. Lanceleaf goldenweed. Uncommon on rocky, 
disturbed roadside. [291, 336].  
 
Rudbeckia hirta L. Blackeyed Susan. Common near streambanks. [175].  
 
Senecio multicapitatus Greenman in Rydberg. Broomlike ragwort. Abundant in sandy, dry 
areas. [262].  
 
Solidago canadensis L. Canada goldenrod. Uncommon along moist creek banks. [242].  
 
Sonchus asper (L.) J. Hill. Spiny sowthistle. Common in wet meadows. Non-native. [289].  
 
Sonchus uliginosus Bieberstein. Moist sowthistle. Common in wet meadows. Non-native. 
[326, 328].  
 
Taraxacum officinale G.H. Weber ex Wiggers. Common dandelion. Uncommon in wet 
meadow used as pasture. Non-native. [100].  
 
Tragopogon dubius Scopoli ssp. major (Jacquin) Vollmann. Yellow salsify. Uncommon in 
wet meadow adjacent to riparian areas. Non-native. [210].  
 
Symphyotrichum ascendens (Lindl.) Nesom. [Virgulaster ascendens (Lindley ex Hooker) 
Semple]. Western aster. Uncommon in dry, sandy meadow. [322, 381].  
 
Symphyotrichum falcatum (Lindley) Nesom. [Aster falcatus Lindl.]. White prairie aster. 
Common in dry meadow. [321].  
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BORAGINACEAE – BORAGE FAMILY 

 
Hackelia floribunda (Lehmann) I. M. Johnston.  Manyflower stickseed. Uncommon in moist 
areas, riparian. [190].  
 
Heliotropium curassavicum L. ssp. oculatum (Heller) Thorne.  Seaside heliotrope. Common 
in playas. Non-native. [139].  
 
Lappula redowskii (Hornemann) Greene. [Lappula occidentalis (S. Wats. ) Greene]. 
Flatspine stickseed. Uncommon in disturbed sites, near roads. [72, 163].  

Oreocarya pustulosa Rydberg. [Cryptantha cinerea var. pustulosa (Rydb. ) Higgins]. 
James' cryptantha. Uncommon in dry, sandy areas. CNHP Rank G5TNR/S1. [45, 166].  

Plagiobothrys scouleri (Hooker & Arnott) I.M. Johnston ssp. penicillata (Greene) Löve. 
Meadow popcornflower. Uncommon in wet areas near creek. [155].  
 
Symphytum officinale L. Common comfrey. Common in disturbed riparian areas. Non-
native. [173].  
 

BRASSICACEAE – MUSTARD FAMILY 
(CRUCIFERAE) 

 
Brassica napus L. Rape, turnip. Uncommon along moist creek banks. Non-native. [304].  
 
Capsella bursa-pastoris (L.) Medicus. Shepherd's purse. Uncommon in riparian areas. Non-
native. [228].  
 
Cardaria chalepensis (L.) Handel-Mazzetti.  Lenspod whitetop. Abundant in fallow fields, 
disturbed areas. Non-native. [70, 89].  
 
Cardaria latifolia (L.) Spach. [Lepidium latifolium L.]. Broadleaved pepperweed. Abundant 
in fallow fields, disturbed areas. Non-native. [204].  
 
Descurainia ramosissima Rollins. Villa Grove tansymustard. Common in dry, sandy areas. 
[132].  
 
Descurainia sophia (L.) Webb ex Prantl. Herb sophia. Common in most sites, and along 
creeks and ditches. Non-native. [135].  
 
Erysimum asperum (Nuttall) De Candolle. Western wallflower. Uncommon in open, sandy 
areas. [47].  
 
Lepidium alyssoides A. Gray. Mesa pepperwort. Uncommon in sandy soils. [134, 267].  
 
Lepidium ramosissimum A. Nelson. Manybranched pepperweed. Uncommon in moist, 
roadside depression. [208].  
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Rorippa sinuata (Nuttall in Torrey & Gray) A.S. Hitchcock. Spreading yellowcress. 
Common in meadows used as pasture. [106, 145].  
 
Rorippa teres (Michaux) Stuckey. Southern marsh yellowcress. Uncommon in dry, sandy 
creek bed. [78, 127].  
 
Sisymbrium altissimum L. Tall tumblemustard. Common in disturbed areas, roadsides. Non-
native. [74].  
 

CACTACEAE – CACTUS FAMILY 
 
Opuntia polyacantha Haworth var. polyacantha. Plains pricklypear. Abundant in dry, sandy 
areas. [13S0].  
 

CAMPANULACEAE – BELLFLOWER FAMILY 
 
Campanula parryi A. Gray. Parry's bellflower. In shaded riparian areas. [183].  

 
CANNABACEAE – HOPS FAMILY 

 
Humulus lupulus L. ssp. americanus (Nuttall) Löve & Löve. Common hop. Uncommon in 
dry meadow. [193].  
 

CAPPARACEAE – CAPER FAMILY 

Cleome multicaulis Sessé & Moçiño ex De Candolle. Slender spiderflower. Common in 
alkaline soils. CNHP Rank G2G3/S2S3. [207].  

Cleome serrulata Pursh. Rocky Mountain beeplant. Common in disturbed areas, roadsides. 
[123].  
 

CAPRIFOLIACEAE – HONEYSUCKLE FAMILY 
 
Lonicera sp. L. Honeysuckle. In cultivated, irrigated area. Non-native. [40].  
 
Lonicera tatarica L. Tatarian honeysuckle. In cultivated, irrigated area. Non-native. [95].  
 

CHENOPODIACEAE – GOOSEFOOT FAMILY 
 
Atriplex argentea Nuttall. Silverscale saltbush. On wet creek bank. [355].  
 
Atriplex canescens (Pursh) Nuttall. Fourwing saltbush. Common in alkaline, dry areas; 
playas. [140, 235].  
 
Atriplex heterosperma Bunge. Twoscale saltbush. Common on creek/ditch banks. Non-
native. [238].  
 
Atriplex wolfii S. Watson. Wolf's saltweed. Uncommon in sandy-rocky roadside. [234].  
 
Bassia sieversiana (Pallas) W.A. Weber. [Kochia scoparia (L.) Schrad.]. Kochia. Common 
in dry-to-wet, disturbed areas. Non-native. [151, 329, 331].  
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Chenopodium album L. Lambsquarters. Uncommon in dry meadow. Non-native. [218].  
 
Chenopodium atrovirens Rydberg. Pinyon goosefoot. Common in intermittently wet 
meadow. [335].  
 
Chenopodium leptophyllum (Nuttall ex Moquin) S. Watson. Narrowleaf goosefoot. Common 
in sandy, dry meadow. [281].  
 
Halogeton glomeratus (Bieberstein) C.A. Meyer. Saltlover. Abundant in playas. Non-native. 
[347].  
 
Krascheninnikovia lanata (Pursh) Meeuse & Smit. [Ceratoides lanata (Pursh) J. T. Howell,  
Eurotia lanata (Pursh) Moq.]. Winterfat. Uncommon in dry, sandy areas. [165, 230].  
 
Salsola australis R. Brown. [Salsola tragus L.]. Prickly Russian thistle. Common in dry, 
sandy, and disturbed areas. Non-native. [195].  
 
Salsola collina Pallas. Slender Russian thistle. Common in dry, sandy, and disturbed areas. 
Non-native. [314].  
 
Sarcobatus vermiculatus (Hooker) Torrey. Greasewood. Abundant in playas, and playa 
edges. [105].  
 
Suaeda calceoliformis (Hooker) Moquin. Pursh seepweed. Abundant in playas, and playa 
edges. [346].  
 
Teloxys graveolens (Willdenow) W.A. Weber. [Chenopodium graveolens Willd.]. Fetid 
goosefoot. Uncommon in dry areas. Non-native. [318].  
 

CONVALLARIACEAE – MAYFLOWER FAMILY 
 
Maianthemum stellatum (L.) Link. [Smilacina stellata (L.) Desf.]. Starry false lily of the 
valley. In wet areas, along creeks and ditches. [92].  

 
CONVOLVULACEAE – MORNINGGLORY FAMILY 

 
Convolvulus arvensis L. Field bindweed. Abundant in fallow fields, disturbed areas. Non-
native. [124].  
 

CYPERACEAE – SEDGE FAMILY 
 
Amphiscirpus nevadensis (S. Watson) Oteng-Yeboah. [Scirpus nevadensis S. Wats. ]. 
Nevada bulrush. Common in wet meadows. [265].  
 
Bolboschoenus maritimus (L.) Palla. [Schoenoplectus maritimus (L.) Lye]. Cosmopolitan 
bulrush. Abundant in riparian areas; wetland edges. [348].  
 
Carex aquatilis Wahlenberg. Water sedge. Uncommon on creek banks. [257].  
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Carex douglasii F. Boott in Hooker. Douglas' sedge. Uncommon in dry-to-wet meadows and 
along creeks. [34, 52, 316].  
 
Carex lanuginosa Michaux. [Carex pellita Muhl ex Willd.]. Wooly sedge. Common in 
riparian areas, and along creeks. [182].  
 
Carex praegracilis F. Boott. Clustered field sedge. Common in wet meadows, and along 
creeks. [254, 332].  
 
Carex utriculata F. Boott. Northwest Territory sedge. Common in riparian areas, and along 
creeks. [137].  
 
Eleocharis acicularis (L.) Roemer & Schultes. Needle spikerush. Common in riparian areas; 
wetland edges. [256].  
 
Eleocharis macrostachya Britton. [Eleocharis palustris (L. ) Roemer & J. A. Schultes]. Pale 
spikerush. Abundant in riparian areas; wetland edges. [275, 287].  
 
Eleocharis parvula (Roemer & Schultes) Link var. anachaeta (Torrey) Svenson. Dwarf 
spikerush. Abundant around wetland edges; riparian areas. [350].  
 
Schoenoplectus acutus (Mühlenberg) Löve & Löve. Hardstem bulrush. Common in riparian 
areas. [249, 308, 349].  
 
Schoenoplectus pungens (M. Vahl) Palla. Common threesquare. In wet areas. [351].  
 
Scirpus microcarpus J. & K. Presl. Panicled bulrush. In wet areas. [83, 158].  
 

ELAEAGNACEAE – OLEASTER FAMILY 
 

Elaeagnus angustifolia L. Russian olive. Planted. Does not appear to be spreading. Non-
native. [102].  
 

EUPHORBIACEAE – SPURGE FAMILY 
 
Chamaesyce serpyllifolia (Persoon) Small. Thymeleaf sandmat. In dry, sandy soil. Non-
native. [128, 129].  
 
Tithymalus brachyceras (Engelmann) Small. [Euphorbia brachycera Engelm.]. Rocky 
Mountain Spurge. In dry, sandy soil. [164].  
 

FABACEAE – PEA FAMILY 
(LEGUMINOSAE) 

 
Astragalus agrestis Douglas ex G. Don. Purple milkvetch. Uncommon on creek bank. [88, 
340].  
 
Astragalus bodinii Sheldon. Bodin's milkvetch. Several plants in open, dry-moist meadow. 
CNHP Rank G4/S2. [271].  
 
Astragalus hallii A. Gray. Hall's milkvetch. Along creek banks. [198].  
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Caragana arborescens Lamarck. Siberian peashrub. In cultivated, irrigated area. Non-native. 
[246].  
 
Glycyrrhiza lepidota Pursh. American licorice. Common in disturbed meadow used as 
pasture. [147].  
 
Lupinus kingii S. Watson. King's lupine. Rare. In seasonally wet creek floodplain. [295].  
 
Medicago lupulina L. Black medick. Uncommon on creek bank. Non-native. [53].  
 
Medicago sativa L. Alfalfa. Common in cultivated field. Non-native. [237].  
 
Oxytropis deflexa (Pallas) De Candolle var. sericea Torrey & Gray. Blue nodding locoweed. 
Uncommon on wet moist bank. [219].  
 
Oxytropis sericea Nuttall. White locoweed. Common on wet-to-drier areas with sandy soil. 
[59, 170].  
 
Psoralidium lanceolatum (Pursh) Rydberg. Lemon scurfpea. Common in disturbed sites; 
along roadways. [133].  
 
Sphaerophysa salsula (Pallas) De Candolle. Alkali swainsonpea. Abundant in wet meadows. 
Non-native. [110].  
 
Thermopsis montana Nuttall ex Torrey & Gray. Mountain goldenbanner. Abundant in wet 
meadows. [32].  
 
Trifolium hybridum L. Alsike clover. Uncommon on creek bank. Non-native. [122].  
 
Vicia angustifolia L. [Vicia sativa ssp. nigra (L. ) Ehrh.]. Garden vetch. Rare on pond edge. 
Non-native. [156].  
 

FUMARIACEAE – FUMATORY FAMILY 
 
Corydalis aurea Willdenow. Scrambled eggs. Uncommon – one plant found – in wet 
meadow. [46].  
 

GENTIANACEAE – GENTIAN FAMILY 
 
Gentianella strictiflora (Rydberg) W.A. Weber. [Gentianella amarella ssp. acuta (Michx.) J. 
Gillett]. Autumn dwarf gentian. Common along creek banks. [302].  
 
Gentianopsis thermalis (Kuntze) Iltis. Rocky Mountain fringed gentian. Rare. Along creeks 
and in wet meadows late season. [374].  
 

GERANIACEAE – GERANIUM FAMILY 
 
Erodium cicutarium (L.) L'Heritier. Redstem stork's bill. Uncommon. In wet areas along 
ditch. Non-native. [50].  
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Geranium caespitosum James ex Torrey. Pineywoods geranium. Rare. Along seasonally wet 
meadow near creek. [225].  
 

GROSSULARIACEAE – CURRANT/GOOSEBERRY FAMILY 
 
Ribes aureum Pursh. Golden currant. Common along creeks.  [76].  
 
Ribes inerme Rydberg. Whitestem gooseberry. Common along creeks. [31, 179].  
 
Ribes leptanthum A. Gray. Trumpet gooseberry. Common along creeks. [36].  
 

HYDROPHYLLACAEAE – WATERLEAF FAMILY 
 
Nama dichotomum (Ruiz & Pavon) Choisy. Wishbone fiddleleaf. Uncommon on sandy 
creek bank. CNHP Rank G4/S1. [305].  
 

IRIDACEAE – IRIS FAMILY 
 

Iris missouriensis Nuttall. Rocky Mountain iris. Abundant in wet meadows. [30].  
 
Sisyrinchium demissum Greene. Stiff blue-eyed grass. Rare along south-facing creek bank. 
CNHP Rank G5/S2. [153].  
 

JUNCACEAE – RUSH FAMILY 
 
Juncus arcticus Willdenow ssp. ater (Rydberg) Hultén. [Juncus balticus var. montanus 
Engelm.]. Baltic rush. Abundant in wet meadows. [44, 268].  
 
Juncus bufonius L. Toad rush. Uncommon along creeks. [278].  
 
Juncus interior Wiegand. Inland rush. In wet meadows and along creeks. [177].  
 
Juncus longistylis Torrey. Longstyle rush. Along creeks and in wet meadows. [176, 276].  
 
Juncus saximontanus A. Nelson. Rocky Mountain rush. Along creeks and in wet meadows. 
[220].  
 
Juncus torreyi Coville. Torrey's rush. Common along creeks. [273, 274].  
 

JUNCAGINACEAE- ARROWGRASS FAMILY 
 
Triglochin concinna Davy var. debilis (Jones) J. T. Howell. [Triglochin maritimum L.]. 
Slender arrowgrass. Rare in wet areas. [272].  
 
Triglochin maritima L. Seaside arrowgrass. Rare in wet areas. [84].  
 

LAMIACEAE – MINT FAMILY 
(LABIATAE) 

 
Mentha arvensis L. Wild mint. Common in wet areas. [192].  
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Stachys palustris L. ssp. pilosa (Nuttall) Epling. Hairy hedgenettle. Understory along creeks. 
[157].  
 

LEMNACEAE – DUCKWEED FAMILY 
 
Lemna minor L. Common duckweed. In gently flowing creeks. ]283].  
 

LOASACEAE – LOASA FAMILY 
 

Nuttallia multiflora (Nuttall) Greene. [Mentzelia multiflora var. multiflora (Nutt.) Gray]. 
Adonis blazingstar. Common in dry, sandy areas. [73].  
 

MALVACEAE – MALLOW FAMILY 
 

Sidalcea neomexicana A. Gray. Salt spring checkerbloom. Rare in disturbed, wet sites. 
[203].  
 
Sphaeralcea coccinea (Pursh) Rydberg. Scarlet globemallow. Along roads in dry, sandy soil. 
[333].  
 

NYCTAGINACEAE – FOUR-O’CLOCK FAMILY 
 
Oxybaphus hirsutus (Pursh) Sweet in De Candolle. [Mirabilis hirsuta (Pursh) MacM.]. Hairy 
four o'clock. Uncommon in seasonally wet ditch. [320].  
 
Oxybaphus linearis (Pursh) B.L. Robinson. [Mirabilis linearis (Pursh) Heimerl]. Narrowleaf 
four o'clock. Uncommon in seasonally wet ditch. [301, 342].  
 
Oxybaphus nyctagineus (Michaux) T.C. Porter in Porter & Coulter. [Mirabilis nyctaginea 
(Michx.) MacM.]. Heartleaf four o'clock. Uncommon in seasonally wet ditch. [324].  
 
Tripterocalyx micranthus (Torrey) Hooker. Smallflower sandverbena. Uncommon in sandy, 
dry soil. [131].  
 

OLEACEAE – OLIVE FAMILY 
 

Syringa vulgaris L. Common lilac. Planted in irrigated lawn. Non-native. [251].  
 

ONAGRACEAE – EVENING PRIMROSE FAMILY 
 

Epilobium ciliatum Rafinesque. Fringed willowherb. Common on creek sandbars. [185].  
 
Oenothera pallida Lindley ssp. runcinata (Engelmann) Munz & Klein. Pale evening-
primrose. Rare. In disturbed soil along road. [118, 172].  
 
Oenothera villosa Thunberg. Hairy evening-primrose. Common along creeks. [188].  
 

ORCHIDACEAE – ORCHID FAMILY 
 
Platanthera aquilonis Sheviak. Northern green orchid. Rare. In seasonally wet creek 
floodplain. [181].  
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OROBANCHACEAE – BROOM-RAPE FAMILY 

 
Orobanche ludoviciana Nuttall. Louisiana broomrape. Rare. In sandy areas in association 
with Chrysothamnus sp. [269].  
 

PLANTAGINACEAE – PLANTAIN FAMILY 
 

Plantago eriopoda Torrey. Redwool plantain. Uncommon in wet meadow. [108].  
 
Plantago major L. Common plantain. Uncommon in wet, shaded areas. Non-native. [86].  
 

POACEAE – GRASS FAMILY 
(GRAMINEAE) 

 
Achnatherum hymenoides (Roemer & Schultes) Barkworth. [Oryzopsis hymenoides 
(Roemer & J.A. Schultes) Ricker ex Piper]. Indian rice grass. Scattered in dry, sandy areas. 
[49].  
 
Achnatherum robustum (Vasey) Barkworth. [Stipa robusta (Vasey) Scribn.]. Sleepygrass. In 
open areas with sandy soils. [214, 311].  
 
Alopecurus aequalis Sobolewski. Shortawn foxtail. Few plants in gently flowing creek. [61].  
 
Alopecurus arundinaceus Poir. Creeping meadow foxtail. Small population on wetland edge. 
Non-native. [148].  
 
Aristida purpurea Nuttall. Purple threeawn. Scattered in dry, sandy areas. [232].  
 
Beckmannia syzigachne (Steudel) Fernald ssp. baicalensis (Kuznetzow) Koyama & 
Kuwano.  American sloughgrass. In wet meadow. [160].  
 
Bromopsis inermis (Leysser) Holub. [Bromus inermis Leyss.]. Smooth brome. Uncommon in 
disturbed, moist sites. Non-native. [71, 168, 310].  
 
Calamagrostis stricta (Timm) Koeler. Slimstem reedgrass. Few plants along creek. [377].  
 
Chondrosum gracile Humboldt, Bonpland, & Kunth. [Bouteloua gracilis (Willd. ex Kunth) 
Lag. ex Griffiths]. Blue grama. Scattered in dry areas and along dry creek beds. [229].  
 
Critesion jubatum (L.) Nevski. [Hordeum jubatum L.]. Foxtail barley. Common in roadside 
depressions, disturbed areas. [115].  
 
Disichlis stricta (Torrey) Rydberg. [Distichlis spicata (L.) Greene]. Saltgrass. Abundant in 
playas, and other alkaline places. [136,144, 149, 152, 201, 209].  
 
Echinochloa crus-galli (L.) P. Beauvois. Barnyardgrass. Uncommon in creek and along 
muddy banks. Non-native. [285].  
 
Eragrostis cilianensis (Allioni) F.T. Hubbard. Stinkgrass. Few plants on roadway shoulders. 
Non-native. [369].  
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Elytrigia repens (L.) Nevski. Quackgrass. Uncommon in moist, sandy soil. Non-native. [174, 
280.]  
 
Glyceria grandis S. Watson in A. Gray. American mannagrass. Uncommon along creeks. 
[85, 159, 227].  
 
Hesperostipa comata (Trinius & Ruprecht) Barkworth. [Stipa comata Trin. & Rupr.]. Needle 
and thread. Scattered  in sandy, open areas. [68].  
 
Leymus triticoides (Buckley) Pilger. [Elymus triticoides Buckl.]. Beardless wildrye. Common 
in dry-to-wet soils. [75, 146, 202.  
 
Monroa squarrosa (Nuttall) Torrey. False buffalograss. Uncommon in disturbed sites, near 
roads. [367].  
 
Muhlenbergia asperifolia (Nees & Meyen ex Trinius) Parodi. Scratchgrass. Common in 
moist, sandy soils. [216, 243].  
 
Muhlenbergia minutissima (Steudel) Swallen. Annual muhly. In moist, sandy soil. [180].  
 
Muhlenbergia richardsonis (Trinius) Rydberg. Mat muhly. On creeks banks and wet 
meadows. [119, 270, 299, 371].  
 
Panicum capillare L. Witchgrass. Rare – one plant observed. In seasonally wet creek 
floodplain. Non-native. [236].  
 
Pascopyrum smithii (Rydberg) Löve. Western wheatgrass. Common in wet meadows.  [81].  
 
Phleum pratense L. Timothy. Uncommon in riparian areas. Non-native. [277].  
 
Poa pratensis L. Kentucky bluegrass. Common in wet, disturbed areas. Non-native. [55, 
103].  
 
Puccinellia airoides Watson & Coulter. [Puccinellia nuttalliana (J.A. Schultes) A.S. 
Hitchc.]. Nuttall's alkaligrass. Uncommon in wet, alkaline areas. [150].  
 
Spartina gracilis Trinius. Alkali cordgrass. In disturbed, wet meadow. Non-native. [109, 
259].  
 
Sporobolus airoides (Torrey) Torrey. Alkali sacaton. Abundant in dry, sandy meadows. [80].  
 
Sporobolus contractus A.S. Hitchcock. Spike dropseed. In disturbed sites with sandy soils. 
[344, 376].  
 
Sporobolus cryptandrus (Torrey) A. Gray. Sand dropseed. In sandy, open areas. [233].  
 

POLEMONIACEAE – PHLOX FAMILY 
 
Ipomopsis longiflora (Torrey) V. Grant. Flaxflowered ipomopsis. Uncommon in sandy, open 
areas. [112].  
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Ipomopsis aggregata (Pursh) V. Grant. Scarlet gilia. Common in sandy, dry soils. [211].  
 

POLYGONACEAE – KNOTWEED FAMILY 
 
Eriogonum cernuum Nuttall. Nodding buckwheat. Scattered  in sandy, open areas. [261, 
365].  
 
Persicaria amphibia (L.) S. Gray. [Polygonum amphibium var. emersum Michx.]. Longroot 
smartweed. Few plants in disturbed, wet sites. [354].  
 
Persicaria lapathifolia (L. ) S. Gray. [Polygonum lapathifolium L. ]. Curlytop knotweed. 
Uncommon along creek banks. Non-native. [379].  
 
Polygonum arenastrum Boreau. Oval-leaf knotweed. Uncommon in disturbed sites. Non-
native. [373].  
 
Polygonum argyrocoleon Steudel ex Kuntze. Silversheath knotweed. On disturbed sites. 
Non-native. [154].  
 
Rumex crispus L. Curly dock. Few plants in wet areas. Non-native. [383].  
 
Rumex triangulivalvis (Danser) Rechinger f. [Rumex salicifolius var. mexicanus (Meisn.) 
C.L. Hitchc. ]. Mexican dock. Along creeks. [87, 226].  
 

PORTULACACEAE – PURSLANE FAMILY 
 
Portulaca oleracea L. Little hogweed. Uncommon in disturbed sites, near roads. Non-native. 
[294].  
 

PRIMULACEAE – PRIMROSE FAMILY 
 

Glaux maritima L. Sea milkwort. Rare – less than 10 plants observed. In wet meadow. [104].  
 

RANUNCULACEAE – BUTTERCUP FAMILY 
 

Batrachium trichophyllum (Chaix) van den Bosch. Threadleaf crowfoot. Common in gently 
flowing creek. [60].  
 
Clematis ligusticifolia Nuttall ex Torrey & Gray. Western white clematis. Common along 
creeks. [200]. 
 
Halerpestes cymbalaria (Pursh) Greene ssp. saximontana (Fernald) Moldenke. [Ranunculus 
cymbalaria Pursh]. Alkali buttercup. Common in creeks and along muddy banks. [56].  
 
Ranunculus macounii Britton. Macoun's buttercup. Uncommon on creek banks. [77].  
 

RHAMNACEAE – BUCKTHORN FAMILY 
 
Rhamnus cathartica L. Common buckthorn. Planted in irrigated lawn. Non-native. [39].  
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ROSACEAE – ROSE FAMILY 
 
Argentina anserina (L.) Rydberg. [Potentilla anserina L.]. Silverweed cinquefoil. Forming 
large mats in wet depressions; wet meadows. [67, 99].  
 
Malus P. Miller. Apple. Planted in irrigated lawn. Non-native. [41, 248].  
 
Potentilla plattensis Nuttall ex Torrey & Gray. Platte River cinquefoil. Uncommon in wet 
meadow. [57, 107].  
 
Rosa woodsii Lindley. Woods' rose. Uncommon along woody riparian area. [90, 117].  
 

SALICACEAE – WILLOW FAMILY 
 

Populus angustifolia James. Narrowleaf cottonwood. Common along creeks in northern 
areas of the refuge. [35].  
 
Populus deltoides H. Marshall ssp. monilifera (Aiton) Eckenwalder. Plains cottonwood. 
Planted in irrigated lawn. [37].  
 
Populus nigra L. var. italica Du Roi. Lombardy poplar. Planted in irrigated lawn. Non-
native. [96].  
 
Populus tremuloides Michaux. Quaking aspen. Planted in irrigated lawn. [247].  
 
Salix amygdaloides Andersson. Peachleaf willow. Along creeks. [64].  
 
Salix exigua Nuttall. Narrowleaf willow. Abundant along northern creeks. [94, 240, 358, 
372].  
 
Salix ligulifolia (Ball ex C.K. Schneider) Ball ex E.C. Smith. [Salix eriocephala var. 
ligulifolia (Ball) Dorn]. Strapleaf willow. Along creeks. [79, 375].  
 
Salix lucida Mühlenberg ssp. caudata (Nuttall) E. Murray. Greenleaf willow. Along creeks. 
[378].  
 

SANTALACEAE – SANDALWOOD FAMILY 
 

Comandra umbellata (L.) Nuttall ssp. pallida (A. De Candolle) Piehl. Pale bastard toadflax. 
Three plants observed in dry, sandy areas. [48].  
 

SCROPHULARIACEAE – FIGWORT FAMILY 
 
Linaria vulgaris P. Miller. Butter and eggs. Becoming abundant along northern refuge creeks 
in late season. Non-native. [191].  
 
Orthocarpus luteus Nuttall. Yellow owl's-clover. Common in roadside depressions, near wet 
meadows. [292].  
 
Penstemon virgatus A. Gray ssp. asa-grayi Crosswhite. [Penstemon unilateralis Rydb.]. 
Oneside penstemon. Rare. In sandy, dry soil. [266].  
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Verbascum thapsus L. Common mullein. Growing in wet meadow. Few plants found. Non-
native. [309].  
 
Veronica anagallis-aquatica L. Water speedwell. In gently flowing creeks. Non-native. [63].  
 
Veronica peregrina L. Purslane speedwell. In gently flowing creeks. Non-native. [62, 121].  
 

SOLANACEAE – NIGHTSHADE FAMILY 
 

Lycium barbarum L. Matrimony vine. Planted. Does not appear to be spreading. Non-native. 
[101].  
 
Solanum triflorum Nuttall. Cutleaf nightshade. Uncommon in dry, open areas. [338].  
 

TAMARICACEAE – TAMARISK FAMILY 
 

Tamarix ramosissima Ledebour. Saltcedar. Uncommon, but spreading, in seasonally wet 
roadside depressions. Non-native. [141].  
 

TYPHACEAE – CATTAIL FAMILY 
 

Typha latifolia L. Broadleaf cattail. Common in wetlands. [245].  
 

ULMACEAE – ELM FAMILY 
 

Ulmus pumila L. Siberian elm. Planted in irrigated lawn. Non-native. [38].  
 

URTICACEAE – NETTLE FAMILY 
 
Urtica gracilis Aiton. [Urtica dioica ssp. gracilis (Ait.) Seland.]. Stinging nettle. Common 
along creeks. [293].  
 

VALERIANACEAE – VALERIAN FAMILY 
 
Valeriana edulis Nuttall. Tobacco root. Rare in sandy, open areas. [114].  
 

VERBENACEAE – VERVAIN FAMILY 
 

Verbena bracteata Lagasca & Rodriguez. Bigbract verbena. Scattered in disturbed, wet areas. 
Non-native. [58, 142].  
 

VITACEAE – GRAPE FAMILY 
 
Parthenocissus quinquefolia (L.) Planchon. Virginia creeper. Planted. Growing on trellis. 
Non-native. [312].  
 

ZYGOPHYLLACEAE – CALTROP FAMILY 
 
Tribulus terrestris L. Puncturevine. Observed late season on disturbed sites near roads. Non-
native. [359].  
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