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For the past few years, the interior western states have been experiencing a severe drought.  This year the climate did not relent and the natural resources of these areas have been heavily impacted.   The desert areas in particular, have been tremendously affected by this drought.  It is important to realize that the biotic and abiotic attributes of these desert areas are valuable assets, and episodic drought conditions often have detrimental affects on these systems.
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The area of land that lies between western Colorado and eastern Utah, due south of the Bookcliffs, boarding I-70 is referred to as the Cisco Desert.  This open desert landscape often appears dull and lifeless to the naked eye.  There are, however, multiple dynamic processes that are shaping this desert and consequently the vegetation and wildlife populations that inhabit it.  The primary morphological process that is ongoing in this desert is the formation of soil and soil movement, either by erosion or deposition.  Knowledge of the ecosystem structure and the soils of the Cisco Desert provides insight into landscape genesis.  To understand this landscape, one must comprehend the connection between the non-living, living, microscopic and macroscopic traits and what effects they have on the occurrence of vegetative communities.  The use of microscopes, both light and electron offers insight into the supposed barren landscape of this desert. 
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 Soil is comprised of biotic elements like mosses, algae and lichens, and abiotic elements such as minerals.  Mineral lenses are a common aspect of the soils of the Cisco Desert one common mineral found in deposition lenses within soil profiles is Hydrous Sulfate (Gypsum, CaSO4 2H2O
).
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 Gypsum crystals are monoclinic diamond shaped with bevelled edges. 

The Cisco Desert is a harsh environment for vegetation, which poses a challenge to land managers.  The chemical and physical properties of soil are reflected in the vegetative communities that exist upon those soils. How this desert will react to disturbance from fire, recreation, livestock or wildlife use depends on the knowledge of both soil and vegetation. Rehabilitating this desert is difficult because little information is available on the specific soils that exist in the area.  The soils of the Cisco Desert and the processes that form these soils must be analyzed, so that a better overall understanding of this area can be attained.  
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The soil vegetative communities of bryophytes, algae and lichens all play an important role in above ground and below ground food webs.  One of the most common bryophytes that colonizes desert soils is the spike moss of the genus Selaginella.  This moss may be seen on bare rock or on biological soil crusts as an element of the understory of a shrub community or within the duff of a pinyon-juniper community.   Spike moss is commonly seen in the desert during wet to normal precipitation years, but can survive in isolated niches during severe droughts. Bryophytes use rhizoids to anchor themselves to substrates.  Rhizoids decompose within these substrates and if present on topsoil or biologic soil crusts release nutrients through decomposition back into the soil food web.  
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Another important component to the biological soil systems is blue-green algae or cyanobacteria.  A common cyanobacterium in desert soils is the filamentous Microcolues vaginatus. This alga fixes atmospheric nitrogen into a form useable by plants and it also helps bind individual sand grains into aggregates that are less likely to be moved by the erosion processes of wind and water.  Microcolues vaginatus is the main component of biological soil crusts in desert areas.  The alga secretes a sheath made of polysaccharides.  This sticky sheath helps create aggregates or clumps of sand particles.  
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Lichens are commonly found colonizing desert substrates like bare rock and soil crusts.  Lichens are not individual organisms; they are however made of both algae and fungus.  The algae and fungus create the actual lichen by living together in a symbiotic (dependent on one another) environment.  Lichens are most recognized for their beautiful colors and there remarkable morphology (designs). Many desert lichens create circular patterns like rings or disks on rocks and soil. Two common lichens of the Cisco Desert region are in the genuses, Lecanora and Caloplaca.  Rim lichens, also known as Sagebrush lichens are found in the genus Lecanora and are often bluish gray to blue green in color.  Firedot lichens are in the genus Caloplaca, and are the most prevalent desert lichen.  These lichens are often yellow, but are occasionally reddish orange and are a very noticeable part of the desert landscape.  There are 133 species in North America of Firedot lichens.  They are commonly found throughout the semi-arid western United States.  


Lichens have very specific biochemical properties. These properties are often used to differentiate species from one another within the same genus. Lichens secrete chemicals to dissolve their substrates and metabolize the available minerals. Scientists often use lichens for indicators of air pollutants because they are stationary and therefore are a reflection of their local environmental conditions.


Although mosses, algae and lichens are small, they incorporate important nutrients into their tissues.  Those nutrients are returned to the nutrient cycle when the organism dies, either from consumption by heterotrophs or through decomposition on the surface of the ground.   If humans increase their awareness towards these small organisms, the integral role they play in desert environments will be further appreciated.

Both wind (eolian) and water (alluvial) deposit the material that forms the soils of the Cisco Desert upon which the vegetation grows. The shrubs of this desert are found on both older stable soils and young dynamic soils.  Big Sagebrush (Artemesia tridentata) is found in relic communities within the Cisco Desert.  Many wildlife species rely directly or indirectly on this shrub for habitat and/or forage. The most predominant sagebrush obligate animal in the Cisco Desert is the American pronghorn (antelope). 


 The sagebrush of the Cisco Desert thrives in soils with little or no organic matter and relatively low amounts of available macronutrients required to sustain plant 

life.  Sagebrush utilizes root hairs to increase the surface area of feeder roots for water absorption and for nutrient uptake.  These root hairs cannot be seen with the naked eye and must be viewed with high-powered microscopes, such as the scanning electron or transmission electron microscopes.   Many individuals are not aware of the root morphology employed by this species for survival.  


The sagebrush of the Cisco Desert is considered by some land managers to be a relic community, which means, it may have originated in a different climatic period and happened to fill an available niche.  Present climatic conditions, however, may not lend themselves to the reestablishment of this community.  This statement is only an assumption, and land managers are currently investigating methods to efficiently restore these valuable shrublands after disturbances like fire.  


Located in small pockets throughout the expanse of desert south of the Bookcliffs and north of Westwater Canyon are communities of pinyon –juniper trees.  Pinyon pine (Pinus edulis) and Utah juniper trees (Juniperus osteosperma) are often found inhabiting the same regions and therefore are referred to as a pinyon-juniper community.  Both trees employ different techniques for surviving prolonged periods of drought.  One of which is being drought deciduous; conserving water by restricting flow to specific regions of the tree, therefore sacrificing those limbs.  Being drought deciduous helps to save a tree’s life in times of severe drought conditions.  Other methods include, rough thick bark to hold moisture into the core of the tree, root hairs or mycorrhizae (fungus-root relationships) for enhanced water and nutrient uptake and thick waxy cuticles to conserve water within the needles (modified leaves) and protect them from heat stress.  Pinyon pine trees are the least common of the two trees in this region.


Juniper trees are the most common tree of the Cisco desert south of the Bookcliffs and north of Westwater Canyon.  Juniper trees employ the use of alleopathic compounds to maximize the availability of precipitation.  The dropped juniper needles directly under the canopy of the tree achieve this; these needles contain compounds like turpenes that create unfavorable environments for competing vegetation.  Juniper needles have a waxy coating that is good for increased water retention and protection from extreme temperatures.


The deserts of Utah like the Cisco Desert in the Moab Field Office are unique landscape, which endure multiple challenges like severe temperatures and unreliable precipitation events.  These areas are dynamic and the plants and animals within them must continue to adapt to these changes.  The extreme drought that is being experienced here in Utah and elsewhere within the western United States, creates a heightened appreciation for the desert and those organisms which call it home.

This specimen was collected from a shadscale community in the Cisco Desert between San Arroyo Wash and Winter Camp Draw.





Image created with a SEM, at 20.0kV 580X  by BLM employee Dusty Carpenter














This image is a field example of crystal gypsum and iron minerals found in soil profiles within the Cisco Desert 





This micrograph illustrates the feeder root structure of Artemisia tridentata. 


The arrow points to epidermal cell structure and an intact root hair. This specimen was collected from a sage community in eastern Utah near San Arroyo Wash.








Image created with an SEM at 20.0kV 450X by BLM employee Dusty Carpenter.

















Photo of Big Sagebrush near Bitter Creek drainage





This micrograph illustrates the microphylls of a spike moss of the genus Selaginella. Spike moss is a perennial non-vascular plant that is green to silvery-gray in color


.





Image created with a SEM, at 20.0kV 60X  by BLM employee Dusty Carpenter.











This specimen was collected near Little Hole Canyon in eastern Utah within a sage community.














These micrographs illustrate the microphylls and rhizoids of a spike moss from the genus Selaginella. 


Spike moss is a perennial non-vascular plant that is green to silvery-gray in color


.





The micrograph on the right has been color enhanced in adobe photo shop.  The arrow points to the rhizoids used for anchoring and absorbing nutrients.








Images created with a SEM, at 20.0kV 40X by BLM employee Dusty Carpenter





This micrograph illustrates the cyanobacteria Microcolues vaginatus


The arrow points to the polysaccharide sheath of the filamentous blue-green alga.





This specimen collected in the Cisco Desert near Bitter Creek in eastern Utah during the spring of 2002.





Images created with a SEM, at 20.0kV 140 X by BLM employee Dusty Carpenter











The above image depicts what soil crusts look like in the field.





They are often dark and appear uplifted by frost heaving.  These crust are desert sponges and provide microsites for some plants to germinate in.








This micrograph illustrates the thallus of a lichen of the genus, Lecanora. The lichens of this genus are known as “rim-lichens” or “sagebrush lichens”.


This image has been color enhanced with Adobe Photoshop 6.0





Images created with a SEM, at 20.0kV 150 X by BLM employee Dusty Carpenter 

















This image is an example of a typical sagebrush or rim lichen found in within the Moab field office boundary.





This micrograph depicts the thallus of Caloplaca (133 N.Am Species). This lichen was collected along the toe slope of the Bookcliffs in eastern Utah near San Arroyo Wash during the early spring of 2002.





Images created with a SEM, at 20.0kV 120 X by BLM employee Dusty Carpenter











This image is an example of an orange firedot lichen, however, yellow is the most common color seen in the Moab field office area.





This micrograph illustrates the feeder root structure of a juvenile Artemisia tridentata. 


The arrow points to a root hair emerging from an epidermal cell





Image created with an SEM at 20.0 kV 900 X by BLM employee Dusty Carpenter











Photo of the needles (modified leaf structures) and  cones of a pinyon pine.





This micrograph illustrates the feeder root structure of Pinus edulis. 


The arrow points to intact root hairs emerging from epidermal cells.





Image created with an SEM at 20.0 kV 190 X by BLM employee Dusty Carpenter.








Photo of a juniper tree directly in front of a pinyon tree, depicting the pinyon-juniper association common in the semi-arid desert within the Moab field office boundary.





This micrograph illustrates the morphology of the microphylls (small leaves) of Juniperus osteosperma.


Specimen collected on top of an old alluvial fan near the Winter Camp Draw and San Arroyo area of the Cisco Desert.





Image created with an SEM at 20.0 kV  40 X by BLM employee Dusty Carpenter.




















