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Slide 1: Introduction
My focus in this presentation is off-highway vehicle (or “OHV”) recreation on BLM lands in the Mojave and Sonoran Deserts. I will be discussing soil survey needs for OHV recreation in several contexts. First, the origin of the need for soil surveys in OHV recreation areas. Second, geographically – where soil surveys are needed. But, more importantly, the information needs to extract from soil surveys, and finally, some decision support tools that might assist BLM staff in implementing science-based management decisions more efficiently. 
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Slides 2 - 3: International Scale of OHV Recreation and Impacts
Another context to keep in mind is the global scope of off-high vehicle recreation and its impacts. Here is a selection of images of people recreating with their SUVs in diverse desert settings on five continents. People are drawn to drive in deserts, and their vehicles are contributing to soil deformation in desert ecosystems worldwide. 
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Slide 4: Impacts on desert landscapes and their soils in California
A broad range of impacts to soils occur in California deserts. The Dove Springs OHV Open Riding Area in eastern Kern County is an oft-cited example of environmental alteration of desert landscapes managed by the BLM. This is Dove Springs OHV Open Area in eastern Kern viewed from 2 000 m elevation. The canyon floor is a wash devoid of vegetation in many places, and on the south side of the canyon, you can see “hill climbs” where motorcyclists and quad riders drive up and down the earthen canyon walls. The mesa south of Dove Springs Riding Area is dissected with clearly marked vehicle trails. The question remains: where do we restore the soil? On the mesa, blocking vehicle traffic to restore soils and vegetation cover can improve wildlife habitat. On the canyon walls, restoration of the soil by the same methods will stanch the flow of sediment downslope and downstream – and make the Regional Water Quality Control Board happier.    
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Slide 5: 
The natural recovery of some desert soils and their vegetation is possible even on steep canyon walls. Robert Webb of the USGS paired photographs ninety years apart. After sheep grazing at Dove Springs stopped, vegetation cover expanded once again. The more modern disturbance of vehicle riding has left patches of dense intact vegetation along bare linear corridor – a distinctly different pattern of disturbance from sheep grazing.
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Slides 6 – 8: WHY THE NEED: Fragmentation and Loss of OHV Recreation Habitat
Off-highway recreational vehicle use began in the early 1950s in southern California.  Recreational riding in surplus military jeeps, motorcycles , and other  vehicles became a fast growing hobby  in automobile-rich southern California. The Mojave and Sonoran Desert quickly became popular riding areas.  
In 1980, the BLM completed its California Desert Plan, covering some 17 million acres. The Plan established a set of off-highway motor vehicle open riding areas mostly in San Bernardino and Imperial counties. Today, the Johnson Valley OHV Riding Area remains the largest landscape tract in the United States dedicated to OHV open (“cross-country”) riding; and the Imperial Sand Dunes OHV Riding Area hosts the largest number of OHV riders of any site in the US, approximately 1.4 million visitors annually. An official designated route network was envisaged outside of the open-riding areas, but after 1980, recreational riding continued mostly as it had in the1950s, 1960s, and 1970s.
1994: The California Desert Protection Act of 1994 formalized the process of protecting significant portions of the desert landscape as roadless wilderness where OHV riding prohibited. Transfers of BLM land to the National Park Service further limited riding opportunities. In following decade, as well, the BLM designated certain existing OHV routes for recreational riding and closed unauthorized routes on public lands that the BLM had not previously set aside as OHV Open Riding Areas.
2012: Most recently, “fragmentation” of the OHV riding landscape is continuing as renewable energy projects are planned and implemented on BLM desert lands. The recreation opportunity of OHV riders is shrinking. Portions of the Stoddard Valley OHV Open Area are sought as future solar energy sites; and the Marines would like to annex parts of the Johnson Valley OHV Open Area.
The BLM has a major management issue: Increasing numbers of people and fewer lands available for recreational riding translates to intensified impacts on soils where motorized recreation remains.
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Slides 9 – 12: Where is the need for soil surveys?  Status of Soil Surveys in OHV recreation sites on BLM lands in the California Desert District.
Completed Surveys:  Four NRCS soil surveys covering important OHV riding areas in the BLM California Desert District are complete to date: Johnson Valley and Stoddard Valley OHV Open Riding Areas, the Jawbone-Butterbredt region in east Kern County, and the Chemehuevi Management Area in east San Bernardino County.  The Off-Highway Motor Vehicle Recreation Division of the California Department has funded three of the soil surveys.
Partially Completed Surveys: The BLM can benefit from further soil survey work in popular motorized recreation areas, especially in Imperial County.  Three OHV Open Riding Areas (Imperial Sand Dunes, Superstition Mountains, and Plaster City) are partially covered by the Imperial Valley Soil Survey. Imperial County is key to OHV riding in California, and surveys in these areas are the highest priority for soil conservation and recreation management.
Priority 1: Three major OHV motorized areas in San Bernardino County (Dumont Dunes, Rasor, and Spangler Hills) remain wholly unsurveyed. Recognizing that recreation demand is increasing in southern California, the BLM is also focusing on developing Special Recreation Management Areas, where a mix of recreation activities including OHV riding on designated routes will be managed more intensively to accommodate increasing numbers of visitors. The Meccacopia SRMA to the north of the Salton Sea and east of Indio is the first of these Special Recreation Management Areas.
Strategic: Lastly, popular riding areas near southern California cities need careful management of soils and motorized recreation: the Yuha Desert (one hour east of San Diego); Vinagre Wash just west of Yuma, AZ; and BLM lands surrounding Blythe, CA, are increasingly popular. The BLM Needles Field Office has proposed marketing of the designated trail route network in the “Remote Mountains” northwest of Needles which furnish vehicle access to the perimeters of rugged wildernesses. 
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Slide 13: Realization of the importance of soils in relation to other science disciplines is helping the BLM think of soil management to improve diverse aspects of land management, including: human health and safety, water quality, travel management, wildlife habitat, and carbon sequestration.
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Slide 13: Ideas for New Soil Survey Interpretations 
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Slide 14: Human Health
Medical geology is an emerging speciality of land management in California. In the Central California Coast Range, NRCS soil scientist Kerry Arroues and his Tyvek-suited team completed an update of the soil survey for Clear Creek Management Area, known for its high concentrations of naturally occurring asbestos and for its motorcycle recreation on serpentine barrens. Careful examination of soil properties led to descriptions of five new, high-asbestos soil series. As a result, the BLM has a much more detailed understanding of the spatial arrangement of health risks to riders. 
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 ELEMENT    MG / KG SOIL 
 Antimony      750 
 Arsenic       300 
 Cadmium      950 
 Lead       1000 
 Mercury       550 
  
 SOURCE: Ford, KL. 2004, rev. Risk Management Criteria for Metals  
 at BLM Mining Sites 
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Slide 15: Human Health Risk
Medical geology has special concerns for the California deserts as well. The BLM has established, for example, health risk criteria for all-terrain vehicle (OHV) riders from soils naturally high in toxic elements or contaminated by mine waste. Arsenic is particularly a concern in the eastern Sierra Nevada foothills, the Owens Valley, and the vicinity of Ridgecrest, CA.
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Slide 16: Toxic Soils
At the Yellow Aster Mine shown here, a motorcycle rider is barely visible in the cloud of dust. Significant potential human health risks to riders may have resulted from release of arsenic-bearing tailings and their mixture with soil. Downwind, dune fields of tailings reach up to six-feet and have an arsenic concentration of 4,000 ppm. 
Many OHV designated routes pass near abandoned mine sites. In some cases, he abundance of abandoned mines nearby may be an indicator of soils with abnormally high natural concentrations of toxic elements.  An interpretation of soils for the unsuitability as sites for OHV routes on account of potential exposure to hazardous elements would help the BLM address health concerns. 
Citation: 
Rytuba, JJ, et al. 2007. Arsenic contamination from the Kelly Silver and Yellow Aster gold mine tailings, California: a potential health concern in the north-central Mojave Desert. Abstract of Paper no. 8-4 presented at the Geological society of America Annual Meeting, October 28 – 31, 2007. Available online at: https://gsa.confex.com/gsa/2007AM/finalprogram/abstract_132396.htm
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Slide 17: Medical Mycology
Another perhaps unexpected link of soil to human health is medical mycology. Soils in the San Joaquin, Mojave, and Sonoran deserts are home to high concentrations of Coccidioides fungi, the cause of valley fever. As early as World War II, army doctors realized the link between soil disturbance during desert military maneuvers and illness among soldiers. A recent study in the Tucson area found that eight percent of soils samples contained Coccidioides spores. If we could identify soils that provide suitable habitat for sporulation, we would know where to avoid placing vehicle trails and reduce exposure to the public.
Cryptococcus fungi are also a health concern, and at least two different endemic species have been found in Joshua tree woodlands. 
Citations: 
Barker, BM, et al. 2012. Detection and phylogenetic analysis of Coccidioides posadasii in Arizona soil samples. Fungal Ecology 5(2): 163-176.
Smith, CE, et al. 1946. Effects of season and dust control on coccidiomycosis. Journal of the American Medical Association 132: 833-838.
Sneller, MR; Swatek, FW. 1974. Distribution of the genus Cryptoccocus in Southern California soils. Medical Mycology 12(1): 46-53. 
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Slide 18: Hydric Soils
OHV riders enjoy driving down desert streams. The damage to streams and adjacent riparian vegetation can be significant. This photo is from San Felipe Creek in Imperial County – an area not open to legal recreation riding. Desert stream courses are particularly sensitive to channelizing from tire tracks, and these sites are the most biologically diverse in the California deserts. 
The BLM has designated all desert wetlands as “Unusual Plant Assemblages” in need of special protective management. We have very little information about desert hydric soils on BLM public lands at present. One problem with desert hydric soils is that they may be too small to be characterized and mapped as part of a soil survey. 
An intensified effort to identify and delineate these soils is an important step for the BLM to undertake restoration of desert streams and riparian zones damaged by OHV traffic.
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Slide 19: Soils for Wildlife
Soils are the major habitat component for desert mammals and reptiles and even some amphibians. OHV impacts to soil habitat of desert wildlife species are well-documented in wildlife literature. 
The NRCS worked with the Fort Irwin National Training Center staff and desert tortoise biologists to develop a soil interpretation for desert tortoise habitat suitability. For other desert species, wildlife biologists have attempted to describe habitat preferences, usually without the aid of a soil scientist. 
Dunes are popular habitats for OHV riders and for desert lizards, for example, and we need to have more insight into protecting soil habitats. Knowing preferred soil conditions for different ground-dwelling species would help our wildlife biologist identify key habitats for protection and avoidance areas for trail reroutes.  Collaboration between BLM biologists and NRCS desert soil scientists to define soil habitats would be very helpful. 
Citation:
García de la Peña, C, et al. 2007. Niche segregation within a dune lizard community in Coahuila, Mexico. The Southwestern Naturalist 52(2): 251-257.
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Slide 20: Potential for Carbon Offsets to OHV Recreation
The State of California is a leader in reducing carbon emissions internationally. As a partner with the State, the BLM needs to consider its role in offsetting carbon emissions from OHV recreation by remedial actions on public lands through restoration for carbon sequestration. At present, we do not know whether we can increase carbon sequestration in desert ecosystems as a strategy to reduce emissions. However, information about soil carbon quantities by soil series and its accompanying vegetation is critical to developing a pragmatic response for climate change adaptation. A soil survey interpretation for the potential for carbon storage in soils would be helpful for the BLM to focus restoration projects for carbon offsets.  
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Slide 21: Ecological Site Descriptions
Restoration accelerates recovery. Ecological site descriptions help in our understanding restoration of both soils and their vegetation. The BLM has been restoring desert vegetation using low-tech, low-cost means for 20 years, usually relying on natural recovery rates in the absence of continuing human disturbances. We have focused on restoring “vegetation” generally without an eye to plant species composition and to restoration of the biological components of soils. However, the need to quicken the pace of desert revegetation and recuperation of soil function may help to mitigate impacts of climate change.
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Slide 22: Restoration Accomplishments
This pair of photographs, six years apart, from Hungry Valley State Vehicular Recreation Area in Los Angeles County shows that even damage to soils and vegetation at hill climb sites can be repaired with skilled application of restoration practices - with considerable investment.
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Slide 23: Soil Crusts in the Mojave and Sonoran Deserts
Greater attention to the biotic components of soils is due. Incorporating the biotic components of soils into Ecological Site Descriptions would be greatly helpful for informing restoration. Michael Allen and Edith Allen at UC-Riverside have commented that we need for example to understand how microbes are impacting soil fertility and how “state-and-transition” changes in the composition of microbes as soil and soil surface characteristics change.
Right now we know comparatively little about soil crusts and their effect on soils in the Mojave and Sonoran Deserts. However, Nicole Pietrasiak and colleagues at UC-Riverside are clarifying the spatial distribution of biological soil crusts and how they recuperate after soil disturbances. Geologic origins of soils appear to be important to the crust species composition and prevalence. This information could be incorporated into ecological soil descriptions.
Pietrasiak, N, et al. 2011. Comparison of Disturbance Impacts to and Spatial Distribution of Biological Soil Crusts in the Little San Bernardino Mountains of Joshua Tree National Park, California. Western North American Naturalist 71(4): 539-552.
Pietrasiak, N, et al. 2011. Geologic composition influences distribution of microbiotic crusts in the Mojave and Colorado Deserts at the regional scale. Soil Biology and Chemistry 43(5): 967-974.
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Slide 24: Soil-Root Microbial Matrix 
Finally: attention to the root microbial communities of soils may accelerate restoration of difficult sites damaged by OHV restoration. Yoav Bashan and colleagues at the Universidad Autonoma de Baja California Sur have been using the nitrogen-fixing bacterium  Azospirillum brasiliense and arbuscular fungi in the genus Glomus to increase the productivity of blue paloverde (Parkinsonia florida) and diverse cacti that to develop high aboveground biomass. 
Native species of growth-accelerating bacteria and arbuscular fungi associated with targeted revegetation species and their soil series may increase restoration success. Including a microbial component into ecological site descriptions would help restoration ecologists think about restoration of the whole plant-soil ecosystem.

http://www.pregonagropecuario.com.ar/assets/images/upload/nodulos_soja.jpg
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