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  PREFACE




  [image: image]It was another Friday night in Moab, Utah. Downtown was active as the restaurants, shops, motels, and bars filled with patrons. But instead of heading for the neon glow and bustle of the eateries, five of us, plus our dogs, drove up to the Sand Flats area near “the world’s most scenic dump.” We were on a pilgrimage of sorts; we searched for Oenothera pallida, the pale evening primrose. When we found one ripe with floral buds, we sat down around the plant like expectant parents and waited—and watched. Slowly, oh so slowly, a flower bud unraveled, the tight sepals giving way as the petals burst forth for the grand finale. The whole process took about twenty minutes, fast enough to see and slow enough to absorb the unfolding drama. We joked about Friday nights in Moab and what the locals do for fun.




  This night gave me a greater appreciation for flowers. Having considered the amount of energy expended to produce one flower, I rarely pick flowers anymore. The event also encouraged me to “experience” these plants to a greater depth, to go beyond the nomenclature and really look at the plant in all its complexity. To get down on my knees in the soft dirt or the rough gravel and inhale the flower’s fragrance. To invert binoculars for a makeshift hand lens and search the flower for pollinators and even predators such as crab spiders that lurk among the blossoms. To remember that we are nature and nature does matter. To put aside science and facts and a system of Latin names and just sit and watch and wait for nature to unravel itself in the simple yet elegant form of a desert wildflower.
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  INTRODUCTION




  The Colorado Plateau and Canyonlands Region




  The Colorado Plateau is a unique geographical area that encompasses approximately 133,000 square miles and stretches over portions of Utah, Colorado, New Mexico, and Arizona. Defined by thick accumulations of sedimentary deposits, a semiarid climate, relatively high elevation, sparse vegetation, isolated mountain ranges, and vast expanses of sandstone, this landscape is world renowned for its angular topography of deep canyons, massive cliffs, and steplike escarpments.




  The Canyonlands region is in the center of the Colorado Plateau; it stretches across the Four Corners area of southeastern Utah, southwestern Colorado, northeastern Arizona, and northwestern New Mexico. In this region of unparalleled geologic scenery, there are a multitude of national parks, monuments, recreation areas, state parks, wilderness study areas, and primitive areas, which showcase the colorful canyons and weird erosional features.




  A continuity of sedimentary formations underlies the Canyonlands region. Comprising mudstones, siltstones, sandstones, and conglomerates, these formations greatly influence the type and composition of plants that grow in the region. Often the soil type is an erosional residue of the parent formation, which may be just a few inches below the surface. The soils, climate, elevation, and rates of evaporation together create the rigorous growing conditions that limit plant growth and species composition in the region. However, there are a large number of common plants found throughout the Canyonlands region, and these plants are the focus of this book.




  Not every plant in this book is found throughout the entire region; some species have a very narrow distribution, while others grow across the Southwest. However, the plants of this field guide do represent a core of vegetation that one might see across the Canyonlands region. These plants are not restricted by political or park boundaries; they show an allegiance only to the colors of sandstone and shale.




  Life Zones and Plant Communities




  In the 1890s biologist C. Hart Merriam studied the vegetation and wildlife around the San Francisco Peaks near Flagstaff, Arizona, noting that there, as elsewhere in the West, were fairly distinct belts of vegetation across an elevational scale from the lowlands to the high alpine peaks. He distinguished and named these belts based on their dominant vegetation. Merriam also found relationships between certain plants and animals in these belts, or “life zones,” as he called them. From lowest to highest elevation, his six life zones are Lower Sonoran, Upper Sonoran, Transition, Canadian, Hudsonian, and Arctic-Alpine. Although his life zones showed variation and tended to blend into one another, they have been a good way to broadly define the major ecological zones of the West.
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  Since Merriam’s time, ecologists have proposed different schemes to better define the plant communities on the Colorado Plateau. Each scheme offers a varying degree of precision; however, for its general purposes, this guidebook identifies the wildflowers, shrubs, and a few trees between the lower elevational grassland/shrubland (3,800–5,000') up through the pinyon-juniper woodland (4,500–7,000'). This constitutes the upper portions of what Merriam would classify as the Lower Sonoran Zone and the Upper Sonoran Zone, and also the lower limits of the Transition Zone.




  Within this elevational span one can distinguish separate smaller divisions, or microhabitats, of plant communities and thus better illustrate some of the distributional ranges or habitat relationships of the plants. Characterized by the dominant woody and herbaceous plants, but also by alkalinity, moisture, and growing substrate, these simplified communities within the 3,800–7,000' elevational range are:




  1. Salt Desert Shrub. Characterized by shadscale, greasewood, and Mormon tea. Only plant species that can tolerate highly alkaline and saline soils occupy this habitat type.




  2. Lowland Riparian. Characterized by Fremont’s cottonwood, water birch, boxelder, willow, tamarisk, coyote bush, rabbitbrush, and greasewood. The riparian zones are the verdant belts of vegetation along the canyon bottoms, riverbanks, and streambeds. Like an oasis in the desert, this ecological community attracts many species of birds and animals.




  3. Hanging Garden. Characterized by maidenhair fern, scarlet monkeyflower, helleborine, and alcove columbine. As water moves downward through the porous sandstone, it may encounter an impervious rock layer. At this point water flows horizontally until it reaches an exposed edge of the sandstone or drips from an alcove wall. Hanging gardens are the lush plant communities in these alcoves; the highest number of endemic plants occurs within hanging gardens. These communities may also be present beneath the large pour-offs in the canyon drainages, regardless of rock type.




  4. Blackbrush. Communities dominated by extensive stands of blackbrush across uniformly thin soils.




  5. Sand Desert Shrub. Characterized by old man sage, yucca, Indian ricegrass, and shinnery oak. Many of the plants in this community have extensive root systems that stabilize the sand dunes; others can “readjust” to shifting sands.




  6. Mixed Desert Shrub. May include a mixture of rabbitbrush, fourwing saltbush, blackbrush, narrowleaf mahogany, and other species. Often different soil types overlap and intergrade in this community.




  7. Cool Desert Shrub. Characterized by big sagebrush, winterfat, and rabbitbrush. This community is based on loamy or sandy soils.




  8. Pinyon-Juniper Woodland. Characterized by pinyon pine, Utah juniper, singleleaf ash, and Utah serviceberry. This community covers a vast portion of Utah and the Canyonlands region. Plants occur on rocky soils or jointed bedrock.




  9. Warm Desert Shrub. Characterized by blackbrush and old man sage. This community is based on hot, dry slopes and rocky outcrops.




  10. Mountain Brush. Characterized by Gambel’s oak, serviceberry, big sagebrush, and mountain mahogany. This community covers large portions of the mountain foothills and shaded canyons.




  11. Ponderosa Pine. Characterized by ponderosa pine, manzanita, and aspen. This community is found in areas with drier soil types at higher elevations or in the upper reaches of shaded canyons.




  Another term used in this guide is weedy, which describes plants that occur in disturbed or damaged sites nearly everywhere throughout the region. Many of these plants are not native to the Canyonlands region.




  Soils and Other Environmental Conditions




  Two main aspects of soils—texture and chemical composition—have direct effects on plant growth and species composition. Unless sediments are carried by wind and watera long distance, the weathering and erosion of local sedimentary rock generally createthe various soil types found in an area. Erosion of the coarse-textured Navajo and Wingate sandstones results in sandy soils, while erosion of the shales and mudstones of the Mancos Shale and Morrison Formations results in fine-textured soils. Each soil’s moistureholding capacity, which is important for plant survival, decreases from deep sandy soils, through rocky loams, to shallow fine-textured clays and silts. Since plants vary in their ability to survive in dry soils, some plants are present only in particular soil types.




  Generally, coarse-textured soils are dominated by woody shrubs or trees with long taproots that can penetrate deep into the soil to reach water during periods of drought. Finetextured soils, high in clays and silts, support grasses, low-growing perennials, and annual plants whose shallow-growing root systems can absorb available moisture in the surface and near-surface soil layers, especially right after a rain. Soils of intermediate texture support a mix of these two contrasting forms.




  The soil’s chemical composition, which is related to its texture, also influences the species of plants that grow in a location. For instance, soils high in sodium and alkalinity, such as those derived from the Mancos Shale Formation, inhibit plant growth and thus affect species composition. In this way some species of plants are narrowly restricted to certain geologic strata and the soil conditions created by the erosion of the strata. One example is the Canyonlands biscuitroot, Lomatium latilobum, which occurs along rock fins of the Entrada and Navajo sandstones in a few locations within the region.




  Other environmental factors that affect plant distribution and species composition are elevation and aspect. With increases in elevation, temperature decreases and precipitation increases. Along this temperature/moisture gradient, the lowland plant communities, including semidesert grasslands and shrublands, give way to the pinyon-juniper woodlands and then to other forests at higher elevations. But elevation may be compensated for by aspect: North-facing slopes are generally cooler than south-facing slopes. Cool, moist alcove sites may contain plants usually found in the higher elevations, such as Douglas-fir trees (Pseudotsuga menziesii).




  Annual precipitation, rates of evaporation, maximum summer temperatures, and the vegetation present are some other factors that define landscapes. Due to these characteristics, the Canyonlands region is a “cold desert”—a semiarid region, with a tendency toward cold winters and hot, dry summers. The average high and low temperatures are 41˚/21˚F for the winter and 90˚/60˚F for the summer.




  This elevational range receives an average of 9 inches of precipitation annually. Seasonal precipitation typically includes gentle, steady rains in winter and spring and brief but deluging cloudbursts in late summer. Snowfall varies considerably from year to year, with the greatest average amounts falling in January, April, and November. It is not uncommon in April to have snow one week and 60˚F temperatures the next.
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  Environmental Considerations




  Endemic Plants




  Primarily due to the unique geologic history and climate of the Colorado Plateau, there is a high level of plant endemism—plants restricted to a geographic region, topographical unit, or soil condition—in the Canyonlands region. Roughly 55 percent of the endemic plants on the Colorado Plateau occur on sand and gravel soils, and about 25 percent occur on clays, shales, or muds. Because of their limited distribution, a few are federally listed as endangered or threatened species protected under the Endangered Species Act.
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  Cryptobiotic Crust




  Cryptobiotic crusts are found throughout the world, but they are especially important on the Colorado Plateau. These crusts are dark brown to black in color, lumpy, and highly contoured, looking much like a miniature cityscape. When young or poorly developed, they may be nearly invisible to the naked eye. Cryptobiotic crusts are important soil stabilizers in this sandy environment and aid plants in obtaining moisture and nutrients, especially nitrogen, from the soil.




  Mosses, soil fungi, lichens, and green algae occur in these soils, but cyanobacteria make up the bulk of the crust and can make up 95 percent of the crust’s biomass. The microscopic cyanobacteria secrete a thick, extracellular, gelatinous sheath that surrounds and coats their cells and the filaments they form. Soil particles adhere to this sticky sheath, making larger, more complex clumps that provide cohesion and strength to the soil. When moistened, filaments of the cyanobacteria partially extrude from the main sheath. These filaments produce new sheaths around themselves and leave the abandoned sheath material behind; there is more abandoned than inhabited sheath material in a well-developed crust.




  Cryptobiotic crusts are very fragile and often protect the entire thin topsoil layer. Crushing the crusts severely inhibits their normal functions and may result in removal of the material and the topsoil via erosion. Rates of recovery vary depending on the severity of the impact, precipitation, source material, and other factors, but some disturbed crusts may take more than fifty years to recover.




  When hiking in the desert, avoid these soil crusts by staying on established trails or walking in sandy washes or on slickrock areas. Backtrack if necessary or look for game trails to follow to keep from crushing the soil crusts.




  Plant Adaptations and Characteristics




  Plants in the Canyonlands




  There are many environmental conditions that plants must contend with in this desert environment: hot, dry summers; cold winters; strong, drying winds; long periods between rainfall; herbivory; intense solar radiation; and other rigorous growing conditions. Plants, unlike wildlife, are literally rooted in place and cannot relocate when drought or herbivores threaten. Plants have nevertheless adapted various physical or metabolic characteristics that enable them to live and thrive here.




  In the Canyonlands region total plant cover is not 100 percent, so plants rarely compete with each other for available light the way plants might in other environments. Instead a plant’s success depends more on temperature, water, and available nutrients. During winter most plants are dormant or have greatly reduced growth rates; precipitation in winter and early spring recharges the soil moisture content. Springtime, before temperatures become too high or soil moisture too low, presents the optimal window for maximum photosynthetic rates for many plants.




  The leaf is the main site where photosynthesis takes place. Water vapor, oxygen, and carbon dioxide move from within the leaf into the air, and vice versa, through lensshaped openings called stomata. Located mainly on the underside of the leaf, away from direct sunlight, the stomata open and close with the demands of photosynthesis, while minimizing water loss to the desert air. Available sunlight for photosynthesis is not a problem for desert plants; losing excessive amounts of water during photosynthesis can be a problem.




  To reduce this potential problem, desert plants share many physical and metabolic traits that help to conserve moisture. Small leaf size; various hairs or projections on the surface to reduce the drying effect of the wind; thick, waxy leaf surfaces; deep taproots or barely subsurface extensive lateral root systems; succulent stems (cacti); and evergreen or deciduous leaves are just a few ways plants have adapted to the desert environment.




  Both leaf strategies—evergreen and deciduous—benefit desert plants. Evergreen leaves remain on the plant throughout the year and are shed gradually so that the plant is never barren. This low energy expenditure for leaf production allows the plant to use that energy elsewhere. Deciduous plants lose their leaves at the end of the growing season as the plant enters a dormant period over the winter. By dropping the leaves, the plant does not need to expend energy on leaf maintenance during the nongrowing months.




  Not all plants put on their maximum growth in the spring, however. Certain species, like rabbitbrush (Chrysothamnus sp.), have deep taproots and can continue photosynthetic activity throughout the summer drought period. Other species, like cliffrose (Purshia mexicana), correlate plant growth and flowering with the onset of summer rains and can enter a second growth and flower phase in years with heavy August and September rainfall.




  A combination of physical and metabolic characteristics help plants grow in saltyor saline soils. The weathering of certain formations, particularly the Mancos Shale and Chinle Formations, results in high concentrations of salts in the upper levels of the soils, often in the root zone. Only certain plants can tolerate these highly alkaline soils that ordinarily would inhibit the growth of most plants. Salt-tolerant plants have evolved different ways of surviving in a saline environment. Winterfat (Krascheninnikovia lanata) blocks the uptake of excessive salts at the roots. Saltbush (Atriplex canescens) has specialized structures on the leaf surface into which excessive salts are placed; these structures eventually rupture, excreting the salts to the outside. Other plants may deposit salts back to the soil via an internal return system. Adaptations to the desert environment have resulted in a variety of fascinating forms and interesting lifestyles, enabling plants to exist in this seemingly harsh landscape.




  Energy from the Sun




  Photosynthesis is the metabolic process by which plants use carbon dioxide from the atmosphere, solar energy, and chlorophyll to produce organic molecules—carbohydrates—necessary for plant growth. Another way of describing photosynthesis is that it is the conversion of light energy to chemical energy. Carbohydrates and simple sugars then are turned into more complex substances by enzyme activity. There are three pathways of photosynthesis, each distinguished by the first chemical reaction that happens upon the capture of carbon dioxide. All plants use one of these methods, and the efficiency of each varies with different temperatures and the amount of water available. Cacti use the CAM (Crassulacean Acid Metabolism) pathway, which allows the plant to open its stomata (porthole-like openings) at night to capture carbon dioxide and store it in a cell chamber for use in the daylight. The plant completes the process of photosynthesis in the daylight. By opening the stomata at night, when temperatures are cooler, the plant reduces the amount of water it loses to the atmosphere.
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