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Guano & Thousand-Virgin Sub-basins Watershed Assessment 



Land and Resources

Historical Land Use
Archaeological excavations document intermittent human occupation in short-term camps for the 
exploitation of local grassland, lake and marsh shores, throughout the warm, dry Middle Holocene 
period beginning at least 9,000 years ago. 

About 4,000 years ago, a wetter, cooler climate resulted in expansion of marshes and shallow lakes, 
attracting wildlife and an increase in foraging. During this time, human populations processed more 
food, stored food in large pits, lengthened their stays, and began building small houses. Frequently 
found at campsites are fishing equipment and tui chub bones. Grinding slabs and hand stones, show 
that the human populations processed small seeds such as bulrush, sedge, grass, and members of 
the chenopodeaceae family (pigweed, goosefoot, and wada). During this time, mortars and pestles 
make their appearance, indicating the processing of edible roots such as camas, biscuitroot, sego lily, 
yampah, and possibly fish.

After 1860, settlement and livestock grazing affected native sagebrush-steppe species. The first settlers 
were stockmen looking for good grazing lands, followed by people intending to farm. Both selected 
deep soil sites where big sagebrush grew the tallest and sites near water, quickly reducing sagebrush 
habitat (Trimble 1989). Although grazing and changes in fire frequency played a part in observed 
vegetation changes, simultaneous climate change associated with the end of the “Little Ice Age’ also 
played a role. 

Farmers settled on the high desert between 1905 and 1915. At that same time tens of thousands of 
people were moving into other areas of the arid West. This period marked many changes for parts of 
the high desert as clearing of sagebrush occurred in preparation for growing crops, buildings were 
erected, and roads were built to support growing populations. The first years of the homestead rush 
on the high desert coincided with a cycle of relatively wet years from 1907 to 1916. The average 
precipitation was relatively high, about 9.5 inches. Precipitation was also evenly distributed, and the 
length of the growing seasons was generally favorable for non-irrigated crop production. However, 
homesteaders found it difficult to stockpile enough reserves to sustain them through lean years, and 
many began leaving in response to a severe drought from 1917 until 1925. The winter of 1924 –1925 
was a particularly hard one, and hay was scarce. At least part of the continued loss of local population 
came with another dry cycle that began in 1928 and persisted through the mid-1930s.

Therefore, the last 70 years, livestock ranching has been the dominant economic enterprise in the 
dry lands of the Guano and Thousand Virgin sub-basins. Almost all cropland production is oriented 
towards livestock ranching. Agricultural crop alternatives are still severely restricted due to adverse 
climate and the scarcity or cost of water for farming. As the homesteaders experienced, low annual 
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precipitation and the short growing season lacks compatibility with non-irrigated agriculture uses 
of the land. With close attention to irrigation practices and cropping patterns, hay production has 
established itself as one of the basic economic elements in these sub-basins.

On public lands, efforts were underway starting in the 1930s to control and reduce the amount of 
sagebrush, leaving few natural undisturbed sagebrush habitats.

While the sub-basins, the Guano in particular is very different from their pre-settlement conditions. 
The changes that have been made and the ongoing adaptive management of water, riparian, and 
rangeland resources clearly benefit the landowners. Subsequently, plants and wildlife along with the 
native fish also benefit from improved management practices. All the perennial streams in the sub-
basin presently receive some form of monitoring and some type of restoration/protection.

Issues, concerns and action items.
• Encourage proper management for preservation of archeological, paleontological and cultural 

resources.
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Energy and Mineral Resources
The BLM manages energy and mineral resources on federal lands in the Guano and Thousand Virgin 
sub-basins that have either federal surface or federal subsurface (mineral estate) ownership. There 
are some non-federal mineral estate ownerships on federal land within the sub-basin. The minerals 
classification categories are: locatable, leasable, and salable.

Currently there are no active mineral claims in the Guano or Thousand-Virgin sub-basins. There 
are several abandoned mines and community pits on BLM lands within these two sub-basins. 
Abandoned mines are hazardous and people should not enter these mines. Community pits are open 
to the public for sand, gravel, and decorative rock, but a permit needs to be purchased from the BLM 
before materials are removed.

Locatable Minerals

Locatable minerals in the area are gold, mercury, uranium, diatomite, copper, molybdenum, and 
sunstones.  Sunstones are generally the most sought after locatable mineral in the area. Due to the low 
potential, exploration is sporadic. Currently, there are no active claims in these two sub-basins.

It is reasonably foreseeable that there will be a relatively small amount of locatable mineral exploration, 
mining, and occupancy in the future. These activities may comprise of approximately five acres per 
proposal.

Leasable Minerals

There are no documented oil, gas, or coal resources, and potential for oil and gas resources is low 
throughout the sub-basin. 

It is reasonably foreseeable that there may be leasable minerals activities over the next 20 years. It 
is possible that those activities would consists of geophysical exploration and drilling wells for 
exploration and development of geothermal resources for direct heat applications such as heating of a 
business, residence, greenhouse, or swimming pool.

Salable Minerals

This group of minerals includes sand, gravel, and rock aggregate in this area. Petrified wood and 
obsidian are generally rare in the area, but a large amount of obsidian was just found northeast of 
Beatys Butte. Demand for salable minerals is relatively low within the sub-basins. Sand and gravel 
operations do exist within this area. Oregon Department of Transportation (ODOT) has several 
material site Right-of-Ways pits for road maintenance along the major roads within these two sub-
basins. 
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Issues, concerns and action items
• Continued surveys of the geological features within the area are necessary to understand the present 

minerals.
• Educate the public regarding the hazards associated with abandoned mines. 
• 
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Range and Grazing Management
Public and private natural resource managers all share the goal of maintaining healthy sustainable 
uplands/rangelands.

Bureau of Land Management

The Burns and Lakeview BLM District Offices manage grazing allotments in the Guano sub-basin, 
whereas, responsibility for management of the Thousand Virgin sub-basin lies solely with the 
Burns District. Both District Offices use Allotment Management Plans (AMPs) to direct grazing 
management on public lands they administer. AMPs are publicly reviewed National Environmental 
Policy Act (NEPA) documents, which use the formal allotment evaluation process. Allotment 
Evaluations are field assessments conducted by an interdisciplinary team composed of various agency 
resource specialists. This team completes an assessment based on measured and observed trends in 
vegetation and soil conditions. The product of this process is an allotment evaluation document, 
which summarizes resource conditions and trend and makes recommendations for future grazing 
management and range improvements on the allotment. 

Typically, allotment evaluations occur every five to ten years depending on the resource concerns for 
a given allotment. The evaluation process incorporates all available monitoring observations and data 
pertaining to the allotment. Typically, available data and observations include upland and riparian 
transect measurements over time, repeat photography, water quality monitoring, utilization studies, 
actual use reports, field observations, precipitation records, wildlife and plant habitat surveys, noxious 
weed monitoring, cultural resource inventories, soil stability, special status plant and wildlife surveys, 
and wild horse use (if applicable). When all available data are compiled and analyzed together, they 
begin to show how management, climatic factors and disturbance are influencing rangeland resources. 
Changes to grazing management or range improvements to ensure progress is made toward achieving 
resources objectives for a given allotment are then recommended.

In addition to analyzing condition and trend of different rangeland attributes, grazing management 
is assessed to determine whether it is achieving the Standards for Rangeland Health (Standards) and 
conforming to the Guidelines for Livestock Grazing Management mandated in the 1996 Revised 
Grazing Regulations. This set of Standards and Guidelines was developed to address the physical and 
biological conditions necessary to sustain healthy rangeland ecosystems. Rangeland health indicators 
for grazing allotments include:

• Watershed function – uplands 
• Watershed function – riparian 
• Ecological processes 
• Water quality, and
• Native, threatened and endangered, and locally important species

In general, these Standards consider rangeland function related to water capture and storage, nutrient 
cycling, energy flow, riparian health and water quality, and wildlife habitat. These guidelines provide 
recommendations for grazing management appropriate for achieving rangeland health standards. 
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Hart Mountain National Antelope Refuge

HMNAR excluded domestic livestock grazing in 1991.

In monitoring their land, HMNAR uses many of the same techniques as BLM. These include 
recording long term trends within established upland and riparian vegetation transects and plots, and 
by repeat photography, monitoring of water quality and noxious weeds, maintaining precipitation, 
temperature records, and conducting wildlife and plant habitat surveys. They maintain an intensive 
monitoring schedule with major studies performed every five years. Studies scheduled for 2010 
include the ecological results of a 15-year cattle exclusion on 260,000 acres.

Ranches

Those who depend on the uplands/rangelands for their livelihood have a stake in their continued 
viability. In the sub-basins, a large percentage of the forage base is from native plant species. The 
goals of management practices target riparian vegetation, and watershed or broad-scale ecosystem. 
Profitability depends on the ranch operations adapting to and sustaining natural resources. Water 
sources, ecological diversity, and native grasses and forbs in a wide array of pastures over a range 
of elevations provide ranches in these two sub-basins an opportunity to practice environmental 
stewardship while maintaining economic sustainability. 

Since 1990 the National Cattleman’s Beef Association (NCBA), Dow AgroSciences, and NRCS 
have collaborated to honor regional cattle operations for excellent stewardship and commitment to 
conservation. In 2007, Roaring Springs Ranch received a Regional Environmental Stewardship Award. 
Photo-monitoring sites (permanent GPS locations) established in uplands and riparian areas provide 
regular and long-term measurements of watershed change. Improved haying and irrigation practices, 
as well as, enhancements of Catlow Valley meadows, encouraged Sandhill Crane populations to 
increase 78% over 23 years. Management actions include herding, permanent and temporary fencing, 
planting of late season legumes and grasses in uplands, upland water developments, and high density 
and short duration grazing practices increases wildlife population especially California bighorn sheep, 
mule deer, and pronghorn. The treatment of small patches of Scotch Thistle, Perennial Pepper-weed, 
Dalmatian Toadflax, Medusa Head Rye, and Tansy Ragwort with chemicals, tillage, and biological 
controls successfully addresses the noxious weed issues.

In cooperation with the BLM, the Roaring Springs Ranch instituted a prescribed fire program on 
over 100,000 acres of uplands. The fire program is for ground cover, watershed enhancement, to limit 
juniper encroachment and reduce dominance of sagebrush plant communities. Juniper was cut on 
an additional 6,800 acres of juniper woodland where understory plant community and ladder fuels 
were was lacking. Native grass and forbs re-seeding of several burned areas provided livestock and 
wildlife forage while stabilizing the soils. To prevent wildfires, the Ranch has used methods of brush 
management, including beating, chopping or railing brush and re-seeding with fire-resistant grasses 
and native desert shrubs. This has altered wildlife habitat values, as well as, livestock production 
according to interdisciplinary evaluations and monitoring. Numerous new waterholes, large water 
troughs, and additional wells and pipelines benefit livestock, wild horses, and wildlife to ensure 
distribution of grazers across uplands/rangelands in the Guano sub basin.
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Rangeland Improvements on Public Lands

As mandated by the Federal Land Policy and Management Act (FLPMA) and the Public Rangeland 
Improvement Act of 2003 (PRIA), a portion of grazing fees is to be used on range improvements for 
the benefit of wildlife, watersheds, and livestock management. Emergency fire rehabilitation funds 
have been expended to protect resource values by converting exotic annual vegetative community 
types back to native and using non-native, perennial plant communities to improve plant and 
watershed health. Livestock operators, state, federal agencies, and other cooperators have continued 
to fund construction of rangeland improvement projects.

Issues, concerns and action items.
• Support the focus on healthy plant communities as the way to promote watershed health.
• Promote traditional ranching  based on sustainable ecosystem management.
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Fire and Fire Management
Fire has played an important role in the development of most plant communities in the area. Fire 
can change plant community structure, species composition, and alters site nutrient dynamics. The 
sub-basins have a wide variety of plant communities with varied fire histories. A large percentage of 
fires are caused by lightning, while the remaining is primarily human-caused. Approximately 105,000 
acres have been burned in the project area since 1989. A large percentage of these fires are less than 
ten acres in size.

Fire Ecology of Major Vegetation Types in the Planning Area

Sagebrush is the dominant vegetation type throughout the area. Big sagebrush (all three subspecies: 
mountain, Wyoming and basin), low sagebrush, and silver sagebrush are the most common species 
found. black sagebrush (Artemisia nova A. Nels.) is found in specialized habitats within these sub-
basins. Silver sagebrush is the only sagebrush species found in the area that will sprout from the base 
following a fire. Other sagebrush species will recolonize areas from the seed bank or by emigration from 
unburned areas. This process may be slow in larger burned areas because of sagebrush seed dispersal. 
Sagebrush seeds are extremely small and have no specialized dispersal mechanism. Seeds rarely move 
more than three feet from parent plant. Size and shape of burned areas become important under these 
conditions. Burned areas with irregular boundaries will facilitate sagebrush establishment, while large 
burned areas with little sinuosity to the perimeter must rely on the soil seed bank and seed transport.

Mean fire return intervals (average number of years between fire events) for sagebrush plant 
communities are difficult to determine, because the plants are typically entirely consumed by fire and 
do not leave evidence that can be used to determine historical fire regimes. Site productivity affects 
the fire behavior and frequency in these sagebrush stands. Sites with higher productivity (deep soils, 
high cover of understory grasses and forbs) will carry fire easier and more frequently than sites with 
low productivity. 

Western Juniper woodlands are the most widely distributed woodland type in the area. Ancient 
western juniper stands are located in rocky areas where fire return intervals are more than 150 years. 
Historically, these stands occupied less than one percent of the total landscape. The location of these 
stands provides insufficient understory vegetation to carry fire. If fires did occur, they were often 
limited to one or two trees and areas of less than one acre. Under certain circumstances, large fires did 
move across these stands, but such events were rare.

The mountain big sagebrush fire regime, where much juniper has encroached today, typically burned 
every 15 to 25 years, a return interval similar to other shrub communities in the arid West. Young 
western junipers have thin bark and are easily killed by surface fires. Fire will carry through juniper 
stands with grass and shrub understory. As trees mature, they displace shrub and grass vegetation, 
leaving little surface vegetation. The stand then becomes more susceptible to erosion due to reduction 
in near-surface root systems of the lower stature plants. Older stands become resistant to fire because 
low productivity limits available fuel. Western juniper reestablishment is from seed dispersed by water 
and animals, and the trees may be slow to regenerate.
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Cheatgrass is an invasive non-native annual grass that creates a fire hazard. Conditions favoring an 
increase in cheatgrass commonly occur with disturbance that kills established perennial vegetation 
and, thereby, impairs the ability of the existing plant community to process resources. Established 
perennial vegetation; especially large deep-rooted bunchgrasses, are effective competitors with 
cheatgrass. However, rangeland disturbances, such as, a very hot fire often relegate perennial 
bunchgrasses to re-establishing as seedlings. Perennial bunchgrasses seedlings are simply less viable 
than established plants and are generally outcompeted by cheatgrass. Once cheatgrass becomes 
established, it produces a more continuous layer of fine fuels in areas that historically had an 
intermittent fuel bed. In addition, increases in cheatgrass have also altered the phenology1 calendar 
of the plant communities. Cheatgrass begins and completes growth earlier than the associated native 
vegetation and has the potential to burn earlier in the year than native vegetation. Fire promotes 
cheatgrass and cheatgrass promotes fire, typically to the detriment of native and desirable introduced 
plant communities. Cheatgrass invasion changes the ecology of rangelands and substantially reduces 
biodiversity and the land’s value for livestock forage and wildlife habitat.

Heavy grazing, especially in the early to middle portions of the 20th century, may have contributed 
to an increase in cheatgrass by reducing the ability of native vegetation to effectively use resources 
leading to the creation of safe sites for cheatgrass establishment. However, managing livestock grazing 
has improved the tolerance of native perennial grasses to fire compared to areas that had experienced 
long-term exclusion from grazing (Davies et al. 2009). Greater survival of established perennial 
bunchgrasses in the moderately grazed plant communities decreased post-fire resource availability 
thereby, significantly reducing cheatgrass invasion.

Fire Management Needs, Status, and Alternatives

Fire management strategy focuses on wildland fire suppression, prescribed fire, and wildland fire use 
for resource benefits. The wildland fire season generally runs from mid-May through mid-September. 
Planned prescribed fires are for periods before and after the wildland fire season, depending on 
weather conditions. Prescribed burning are used to meet resource and fire management objectives, 
such as, stimulation of plant growth, changes in species composition, or reduction in amounts of fuels 
and slash. 

In lower elevation sagebrush communities, fuel conditions, proximity to sensitive habitats and/or 
presence of introduced annual grasses may make prescribed fire impractical. In these areas, the BLM 
employs a technique known as “brush beating” in which a large mower kills large sagebrush plants, 
but leaves smaller shrubs and herbaceous plants relatively unharmed. Cutting in irregular shapes is 
another way to create a complex pattern or mosaic. The brush beating also interrupts the structure 
and continuity of the fuels, reducing the potential for large fires by limiting spread.

Prescribed Fires

Prescribed fires occurring primarily in the fall have reintroduced fire to sagebrush and aspen plant 
communities in a positive manner, improving habitat for numerous wildlife species and providing 
higher quality and quantity forage for domestic and wild herbivores. Burning in the fall emulates the 

1 The scientific study of periodic biological phenomena, such as flowering, breeding, and 
migration, in relation to climatic conditions.
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natural fire occurrence to some degree. 
Wildland fires historically occurred in 
the late spring, summer and early fall. 
Recently the timing of prescribed fires 
has shifted toward the late summer. 
Burning in August and September 
produced fire effects closer to the 
historic conditions. Burning in the 
winter and early spring has also proven 
to be a good tool in areas where there are 
large accumulations of fuel (i.e. juniper 
cuts) and heat from the fire is absorbed 
by the frozen soils. Prescribed burning, 
and other fuels reduction actions, is 
helping to reestablish appropriate fire 
regimes based on site potential and 
current social/political direction.

Wildland Fires

Historically, the sub-basin experienced a variety of fire severities and intensities, influenced by 
changing climatic conditions. Early and late in the wildland fire season, conditions were cooler 
and potentially wetter than during the hot dry summer months. Conditions today have changed 
somewhat. The amount of woody vegetation across the sub-basin is greater today than 100 years ago. 
Increases in western juniper, sagebrush density, and cover have altered the characteristics of most 
wildland fires. Fires today are typically larger than they were historically due to a simplification of 
the vegetation (fuels) structure. Large, catastrophic wildland fires are much more common today 
than 100 years ago. These fires are occurring at an increasing rate across the western United States. 
Impacts to plants and animals can be dramatic following these large fires. Large fires displace grazing 
animals, domestic and wild, for several years. Wildlife species that depend on sagebrush for part or 
all of their life cycle will decline following burning. Severely burned landscapes lose soil, seed bank, 
and microflora; consequently, they are more susceptible to invasions of invasive weedy species. 
Fire may also have adverse effects on recreational and visual resources. The impacts of burning on 
plant community processes and functions can be naturally mitigated, but social values often require 
rehabilitation actions be taken to assist recovery.

Suppression priority is in decreasing order of importance to fires threatening life, property, and 
resources. Fires occurring within Wilderness and Wilderness Study Areas (WSAs) and other 
environmentally sensitive areas have received responses, but these responses  generally limit the use of 
mechanical equipment and retardant. If a fire is likely to become large or to threaten life or property, 
the line officer can approve the use of mechanical equipment to assist in suppression. In that case, 
immediate rehabilitation occurs on all areas of ground disturbance.

Issues, concerns and action items.
• Educate the public on the roles of fire in the ecology of various areas and habitats of the sub-basins. 

Figure 4-1. Prescribed burn after juniper treatment.
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Wilderness Areas
FLPMA directs the BLM to manage the public lands and their resources under principles of multiple 
use and sustained yield. FLPMA identifies wilderness values as part of the spectrum of public land 
resource values 

Wilderness Areas

A portion of the Steens Mountain Wilderness is the only designated wilderness in the Guano sub-
basin. There are no designated wilderness areas in the Thousand-Virgin sub-basin.

Wilderness Study Areas

A BLM wilderness area is an area of public lands that Congress has designated for the BLM to manage 
as a component of the National Wilderness Preservation system in accordance with the Wilderness 
Act of 1964. A WSA is a parcel of public land determined through intensive inventories to meet the 
definition of wilderness in Section 2c of the Wilderness Act. Inventories occurred in the early 1980s 
on public lands to see if they contained wilderness characteristics. Some of the criteria used in the 
wilderness inventory were naturalness, solitude, primitive and unconfined recreational opportunities, 
special features, and manageability.

There are nine WSAs located within the sub-basin (Table 20), containing about 46,7071 acres. Until 
Congress acts on the wilderness recommendations or otherwise releases the WSAs for other purposes, 
these areas will be managed in accordance with the Wilderness Study Act, the Steens Act, and other 
applicable laws and policies.

Table 4-1. BLM WSAs
WSA Name Guano Thousand Virgin

Home Creek WSA x

Basque Hills WSA x

Hawk Mountain WSA

Mahogany Ridge WSA

Rincon WSA x x

Hawk Mountain WSA x x

Sage Hen Hills WSA x

Spaulding WSA x

Guano Creek WSA x

Pueblo Mountains WSA x

Blitzen River WSA x

Issues, concerns and action items.
• Improve public awareness of the Steens Mountain Wilderness and the WSAs in the sub-basins.
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Map 4-1. Wilderness and Wilderness Study Areas.


