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WATER IN THE MOJAVE DESERT?
A SURVEY OF THE SPRINGS, 2015-2016

ing human needs through domestic, agricultural, wildlife, stock-watering, mining, and
industrial uses. Relatively small variations in groundwater elevation can have considerable effects on the ability of springs to maintain surface flow. While isolated portions
of the Mojave Desert have been investigated for site-specific projects and larger areas
have been studied in more densely populated areas (e.g., Mojave River area), most of the
region has seen little in the way of regional hydrologic investigations.
Increasing pressures on the region’s water resources are well-documented. Population growth in the region (particularly in the West Mojave and the Mojave River Basin),
CONTINUED ON PAGE 16

Borehole Spring, Amargosa Basin
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During 2015 and 2016, a spring survey
in the Mojave Desert of unique scope
and extent was conducted by Transition
Habitat Conservancy and its consultant
Andy Zdon & Associates, Inc. (AZI, but
now Partner Engineering and Science,
Inc.) with funding from the U.S. Bureau
of Land Management (BLM) and The Nature Conservancy (TNC). Partner organizations, the Mojave Desert Land Trust
(MDLT) and the Amargosa Conservancy
(AC), assisted with the field work. This
work was conducted to build a greater
understanding of springs in the Mojave
Desert. Spring monitoring data collection
is critical in order to make informed land
management decisions and associated
recommendations. An objective of this
work was to initiate a long term, periodic monitoring effort to identify potential
impacts to springs before irreversible
effects of future groundwater developments actually occur – and to identify any
future modifications that may occur due
to climate change. This project did not include springs in National Park units, military bases, and most private lands.
The Mojave Desert within California,
which spans four counties, exists as one
of the most important ecological regions
in the southwestern United States. Both
the groundwater and surface water in
the region support isolated, unique, and
diverse ecosystems, while also support-

BY LAURA CUNNINGHAM

PINYON-JUNIPER WOODLAND MANAGEMENT
IN
NEVADA
IN NEED OF REFORM

T

The Pinyon-juniper woodland in the Great
Basin occupies a vast area managed
largely by federal agencies with too little
involvement by advocacy groups and a
need for more public awareness. For decades, the Bureau of Land Management
(BLM) has managed these communities
with practices based on controversial assumptions for ecosystem management
and restoration. A better understanding
of the ecology and history of this vegetation type is needed in order to conserve
them and reform management activities.
Pinyon-juniper woodlands are widespread across the Great Basin and form
an important natural community as well

as habitat for numerous songbirds.1 Greater sage grouse is found in pinyon-juniper
woodlands that are intermixed with sagebrush and meadow communities. Mammals
in the woodlands include mule deer, elk, rabbits and cottontails, pocket mice, pinyon
mice, chipmunks and bats, plus the Western spotted skunk. Also found in Pinyon-juniper
woodlands are coyotes, mountain lions, and bobcats.2 The woodland communities also
comprise lizards, snakes, rare plants, and numerous other species.
Dominant across large areas of the southern and central Great Basin are singleleaf
pinyon. This is a slow-growing conifer that may live to 800 years, and has cyclic cone and
seed production. Co-dominants may include various species of juniper and shrubs such
as sagebrush, rabbitbrush, green ephedra, antelope bitterbrush, and numerous grasses
and forbs.3 Pinyon-juniper woodland may be dense or have tree cover to 5%.4
Fire history research is in its infancy for this region, but some studies suggest the
fire return intervals in mature forests were 480 years before European contact. These
studies also suggest that the Great Basin had a mosaic of mature woodland and various
stages of successional communities after stand-replacing fires. Shifts in climate through
the Holocene have also caused change over time in pinyon-juniper woodlands. Woodrat
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midden studies give evidence of natural
shifts in distribution, density, and associations over time.5
One area where pinyon-juniper removal can be seen is at Spruce Mountain
near Ely in eastern Nevada. The Pine Nut
Range near Carson City in western Nevada has also had recent Pinyon-juniper
removals next to recreational trails with
slash piles highly visible. Other recent
plans for pinyon-juniper removal appear
to target a large region that includes
Monitor Valley, Hot Creek Valley, Little
Stone Cabin Valley, Reese River Valley,
and Antelope Valley in central Nevada.
Assumptions that pinyon-juniper
woodlands are rapidly expanding into
sagebrush communities are used to
justify removal of old growth as well as
younger trees. As a result, hundreds of
thousands of acres of pinyon and juniper
trees have been clear-cut or bulldozed.
This is intended to “restore” sage grouse
habitat6, but this may be a misguided mitigation measure that avoids dealing with
larger problems impacting the species
(such as oil drilling and fracking that fragment core areas of sage grouse range).
This may unnecessarily delay a need for a
listing under the Endangered Species Act.
One wonders if these purported conservation actions too intertwined with traditional range improvement actions.
BLM has used “chaining” for decades
(where a heavy anchor chain is dragged
between two bulldozers to remove pinyon and juniper trees) or “railing” (where a
railroad rail is dragged) to improve range
conditions for cattle grazing and big game
animals. Seeding with introduced range
grasses, such as crested wheatgrass was,
and still is, a widespread management
practice. This long-standing management
action for increasing livestock forage (at
the expense of native species) goes back
to the 60s and may be outdated.
A 1964 Arizona range management
note describes how pinyon and juniper
trees along with “unpalatable shrubs
have reduced the quantity and quality
of forage available for livestock and increased the difficulty and cost of handling
animals. Also, suppression of palatable
understory browse species by overstory
evergreens has reduced the forage supply for both game and livestock.”7 This
seems to be done only to promote an in-

Pinyon-juniper woodland in the Kawich Range, central Nevada BLM land

crease in palatable grasses for livestock production in an arid community that naturally
has low forage production.
To justify these treatments, BLM uses various factors including fire history and fuels, sage grouse conservation, wildlife management, climate change, introduced weed
increase (such as cheatgrass), livestock grazing, and groundwater lowering. What is the
scientific basis of these management needs? It is reasonable to ask if these treatments
are justified, and can a reasonable amount of cause and effect be demonstrated between these actions and management goals?
There may be no such thing as senescent pinyon-juniper woodland. Old growth pinyon-juniper communities should be maintained without clearing or treatment to preserve their diversity of species and natural community values.
Historical ecology studies suggest that some “expansion” of pinyon-juniper woodland may be in part due to recovery of the natural community from intensive resource
extractive uses which have occurred from pioneering times into the early 20th Century.
Mining, use of charcoal cutting, fence construction, firewood cutting, and other uses
may also have reduced areas of pinyon-juniper woodland.
There is concern that the BLM is misinterpreting the ecological condition of these
forests as “disturbed” and that pinyon juniper forests are being looked at more like
weeds than natural, old growth plant communities that promote and maintain functioning ecological systems with a diversity of plant and animal species. Certainly more study
is needed.
Footnotes may be found online at www.desertreport.org in the section labeled “notes.”
Laura Cunningham is Executive Director and Co-founder of Basin & Range Watch, a 501(c)3
nonprofit organization dedicated to conservation of the Mojave, Colorado, and Great Basin
Deserts. She has worked in the field of wildlife and fishery biology and is author of A State of
Change: Forgotten Landscapes of California (Heyday, 2010).
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BY PAT FLANAGAN

California Desert By the Numbers

T

Tell me, are you traveling into the California Desert believing there is nothing out here but snakes and
cactus? Oh, and lots of sun.
Are you here because you crave the natural quiet, the sounds of nature, and the star-filled dark
night skies? Are you drawn to the open and empty simplicity of this landscape with its often strange
vegetation and wildlife?

The California Desert is many things - except empty and simple.
The following gives the numbers of things - the mountains and basins, and the plants and animals
making up the desert ecosystems. This accounting is given to tantalize your mind to what is here.
The California Desert is actually three deserts: the Sonoran-Colorado (orange) – the hot ‘low desert’ (Palm Springs) with elevations generally under 1000 feet and precipitation from winter storms
and summer monsoons; the Mojave Desert (yellow) – the hot ‘high desert’ (29 Palms) with elevations generally above 2,000 feet and rain during the winter months with occasional summer
monsoon events; and the Great Basin Desert (purple and green) – a cold desert of basins
and ranges (Death Valley National Park) receiving winter rain and snow.
All three deserts are climatologically, topographically and geologically diverse.
Across the skin of the desert there are “more than 100 major mountain ranges,
myriad canyons, playas, alkali meadows, badlands, and sprawling sand dune
complexes.”1
In all, the California Deserts make up 28% of the State of California’s land area and contain 38% of the native plant species within the
Desert Region
state. This California Desert is the largest intact ecosystem in the contiSonoran Desert
nental United States.
Currently in the California Desert there are 2,450 native plant speMojave Desert
cies (25% are endemic to the desert) and the number is growing with
Desert mountains
continuing exploration. Only 8% are non-native plant species, dwarfed
East of Sierra Nevada
by the more than 20% invasives for the rest of the state. If the California
White and Inyo Mountains
Desert region were a state it would rank #18/50 in total vascular plant
PATRICK MCINTYRE
diversity. And, the state of California is a Biodiversity Hotspot of global
significance.2
The California Desert region and it’s major components
What do all these green plants nourish as they travel up the desert food chain?3

Native Fish: 16 species (6 families)

Native Amphibians: 16 species
(5 families) (salamanders and toads)

Insects and spiders and microbes: so many to count.
Example
- Native
Bee pollinators
Joshua
NP: 500-600
species representing
Taken
from Father
Crowley
Lookoutin
Point
on Tree
the west
sid.
40 genera in 6 (of 7 total) families. There are 15 species of the genus Anthophora. Bees love the desert and its variety of wildflowers.4
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Birds: 425 species (59 families)
(year-around, breeding and
migratory species)

Native Reptiles: 56 species (15 families)
(snakes, lizards, and desert tortoise)

Native Mammals: 93 species
Insectivores: 7 species (2 families)
(moles and shrews)

Bats: 20 species (3 families)

Lagomorphs: 4 species (2 families)
(rabbits and hares)

Carnivores: 12 species (5 families)
(foxes, bears, raccoons, cats, and dogs)

Non-native mammals:
4 species (3 families)
Virginia opossum,
Rocky Mountain mule
deer, horses, burros

Rodents: 48 species (6 families)

Even-toed mammals: 2 species (2 families)
(deer and sheep)

How come, if there are so many plants and animals in the desert you don’t see them?
Hard to say. This scarcity is more than learning how to look beyond our preconceived notions. Or even learning how to move quietly
and slowly. Since we are playing a numbers game, recall that although there are lots of species in many different families of plants and
animals, there may not be many of any one particular kind. For instance, there should be at least 10 times more prey than predators
in a functioning ecosystem. Predator species and numbers are rare. Or, there may be so many of one thing, such as fields of blooming
wildflowers, you are blinded to all else. Plant and animal species are not spaced uniformly over the landscape. Recall the 100 + mountain
ranges, canyons, playas, meadows, badlands, and sand dunes – never mind soils, microclimates, and niches – the variation and extremes
are great. There are so many ways to live out here – to stay cool (or warm), hydrated, fed, and reproducing – above ground or below,
in the daytime or in the night, out for long periods or short. Dress can be neutral and hiding or bright and warning. Is it time to be out
courting, or raising young, or resting until the next round? If you are on the hunt, study up. Take classes: http://www.joshuatree.org/
desert-institute/. Check out the books in the National Park Visitor Centers and information on the web. Worth the investment are: The
California Deserts – An Ecological Rediscovery by Bruce M. Pavlick and California Desert Flowers – An Introduction to Families, Genera,
and Species by Sia and Emil Morhardt, both from University of California Press. Get out and on the ground. Look closely. Be patient. Good
luck seeing stuff. You know it is neither empty nor simple out there.
Compiled for the 29 Palms Inn, The Campbell House (formerly the Roughley Manor), and interested desert residents and travelers.

(1) Quote and following statistics are from the two articles on plant diversity by James M. Andre, and Kara A. Moore and James A. Andre in FREMONTIA Vol.
42, No. 1, January 2014. California Deserts, Part 1 Biology and Ecology.
(2) http://www.calacademy.org/explore-science/biodiversity-hotspot-case-study-california
(3) The California Desert: An Introduction to Natural Resources and Man’s Impact. Editors June Latting and Peter Rowlands. 1995.
(4) Thank you PhD candidate Michael Orr for your research presentation on 8/2/2016 at the Black Rock Visitor Center, JTNP.
Photo credits: please see the “Notes” section of www.desertreport.org.
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BY JOAN TAYLOR

SALTON SEA
PRESERVING A TOMORROW

A

As the saying goes, “Whiskey is for drinking, but water is for fighting!” Nowhere is that
truer than in the American southwest. And unfortunately, the long-term fate of the
Salton Sea rests squarely on a regular influx of water and lots of it.
Currently the lifeblood of the Salton Sea is wastewater from hundreds of thousands
of acres of irrigated farmland at the south end of the Sea in Imperial County and with a
much smaller contribution from the Coachella Valley to the north.
Where does this wastewater come from? Ultimately its source is the large allocation
of Colorado River water to local water districts. The question is: will agricultural runoff
remain adequate to maintain the “smaller but sustainable Sea” envisaged for the future?
It is hard to say, but if the answer is no, then there will need to be a major fix.

“You have a situation now where the Salton Sea is about the last large-scale
stopover point of the Pacific flyway,” Bruce Wilcox, Assistant Secretary for
the Salton Sea, California Natural Resources Agency

Near-term effort to sustain a fishery
While constructing the shallow wading areas, the state also plans to provide
pockets of water sufficiently deep that
fish do not freeze in winter or overheat
in summer. There is also a tentative plan
to enclose perhaps 600 acres of water
for a pilot tilapia hatchery/fishery, whose
depth may be limited by levee safety regulations. One would hope those regulations would not apply when a breach of
the levee would simply send water into
another body of water – the central part
of the Salton Sea.
The question is: will these modest
efforts sustain a fishery in the quantity
needed to sustain piscivorous (fish-eating) birds dependent on the Sea? Given
the fact that the current Sea covers over
two hundred thousand acres, this appears to be a stopgap effort at best.
But there may be two reasons for
some optimism: one, fish from the hatchery might successfully stock the surrounding Sea, since adult fish can with-
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How it got this way
For the past century since the Salton Sink was re-filled by an errant Colorado River,
the Salton Sea has actually been a prolific fishery. So while California coastal and inland wetlands were being gobbled up by development, millions of migratory birds found
a lifesaving stopover at the Salton Sea. Here, birds can gorge on fish and other aquatic organisms, replenishing their stores of energy on the long trip along the Pacific
and Central Flyways, all the way from Patagonia to Alaska for some. Thus the Salton

Sea is now critical for avian migration in
the Americas.
The State’s “Ten Year Plan” to create
a smaller but sustainable Salton Sea proposes to construct thousands of acres of
cascading, shallow-water habitat on the
receding shoreline while the center of the
Sea becomes progressively too salty for
most organisms. (see companion article “
Earth, Air, and . . . Politics ” in this issue of
the Desert Report.)
If constructed, this shallow wading
habitat will resemble the present shoreline used by birds that do not eat fish.
However, for half the 400 species that rely
on the Sea when migrating and overwintering – namely, the birds dependent on
fish – the future is far less certain.

CONTINUED ON PAGE 21

BY CRAIG DEUTSCHE

EARTH, AIR, AND… POLITICS
QUESTIONS, ANSWERS, AND MORE QUESTIONS
AT THE SALTON SEA

T

The Problem
The state of California is faced with a number of environmental
challenges such as the die-off of trees in the Sierra Nevada, the
health of the San Joaquin River delta, and the industrialization
of land for renewable energy. A fourth major challenge that has
only recently come into widespread awareness is the fate of the
Salton Sea. In the September 2016 issue of the Desert Report, the
origins of the problem were presented along with an account
of fledgling attempts at its solution. While there is an immense
amount of work to be done, it is somewhat reassuring that the
importance of the Salton Sea has been recognized and that some
preliminary planning has been undertaken.
The problem includes the fact that the surface elevation of
the Salton Sea is falling, with the result that large areas of seafloor
will soon be exposed. As water evaporates, leaving salt behind,
the salinity of the remaining water will ultimately increase to a
level that can no longer sustain aquatic life. One consequence
will be the loss of avian habitat that is critical for migratory birds
all across the western United States. Another consequence will
be a marked increase in airborne dust. Imperial County is already
out of compliance with federal standards for airborne particulate
matter, and of all the counties in California, it is the one with the
highest rate of hospitalizations for childhood asthma. As 80 per-

cent of Imperial County residents are Hispanic, and 20 percent
of the residents fall below the federally designated poverty level,
matters of environmental justice must be considered as well.
The Political Background
Agreements signed in 2003, known as the Quantification
Settlement Agreements,1,2 stipulated that over a 75 year period
the Imperial Irrigation District (IID) would transfer a considerable
quantity of water annually to the San Diego and Coachella Water
Districts. The IID would also transfer a large quantity of water
CONTINUED ON PAGE 22

The map at right indicates the extent of the SSMP Phase I
The short term projects which are already underway are
quite small: the two red blocks at the south end of the Sea
and the third at the north end. The four lines circling the Sea
indicate the recession of the shoreline expected between
2003 and 2028. The area between these lines will become exposed playa as indicated. The colored areas are those which
are to be treated for habitat and dust control under Phase I
of the Management Plan.
Yellow and shaded grey areas represent ponds where
fresh and saline water are mixed.
Green areas are those which will be exposed and treated
between 2018 and 2023.
Blue areas are those which will be exposed and treated
between 2023 and 2028.
A great deal of exposed lakebed on the east and west
shores of the Sea will not be treated in the medium term
planning, and the fate of the large (black) center of the Sea
remains to be considered in long term planning.
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BY NICK ERVIN, SYLVIA HENRY, & BIRGITTA JANSEN

FLOWERS RETURN TO THE DESERT
AND WE ALL CAME TO WONDER

After a wet winter, all across Southern California the spring flower bloom was astonishing.
Three personal accounts follow. The message, of course, is that deserts are not desiccated
wastelands but wear many faces and appeal to many kinds of people. The parks, monuments,
and wildernesses in the desert are valuable and to be protected. - ed. Craig Deutsche

A

NICK ERVIN

Anza-Borrego Desert State Park
So often in modern life we are bombarded by the hype of the local evening newscast
or gauzy, slick advertising, only to be let down by the rather mundane reality of it all.
Thus when I kept hearing that this spring flower season in the Sonoran Desert of southernmost California would likely be a “blockbuster” or a “superbloom,” I took it all in with
the proverbial grain of sand. Drought conditions over the last five years starved many of
us of the magic sight of vivid colors springing from dun-colored desert soils. Plus, you
need just the right mix of several conditions for a strong bloom.

Brittlebush in Anza-Borrego Desert State Park

8
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Alas, the hype was right! Boy was
it right. And the word got out not just
in North America but around the world.
Borrego Springs and the surrounding
valley were inundated by massive crowds
during parts of March and April, causing
some local restaurants to run out of food
on the first big weekend and overstraining toilet capacity. Traffic jams at times
stretched for miles on access highways.
This desert wanderer steered clear of the
Borrego Valley as if it were some malaria-ridden swamp.
Lucky for some of us, with just a little
forethought, anyone wanting to see the
spectacular flower displays could easily
avoid crowds even on weekends. My plan
for at least five separate day trips since
early March was to focus on the southern
and middle parts of Anza-Borrego Desert
State Park or the adjacent BLM Wilderness
Areas created by the 1994 California Desert Protection Act. And my plan worked.
Even on a couple of weekend trips, I saw
limited numbers of people and plenty
of blooms.
At the very start of March, I already
encountered abundant phacelia, browneyed primrose. and rare desert lilies in the
low elevations of the easternmost portions of the park off Highway 78 near Ocotillo Wells. I was shocked to see so many
blooms so early in the season. Several
times, I drove out Interstate 8 to the desert floor at the town of Ocotillo and drove
north on Highway S-2 (Imperial Highway)
in order to maximize the degree of elevation change I could experience in a single
day of exploring. Early on, brittlebushes would be everywhere in the low hot
desert, as were my top favorite: blooming indigo bushes. Just about everywhere
I went this season I have seen browneyed primrose and pale blue phacelia.
And at varying elevations, I encountered

red chuparosa blossoms, rose mallow, white desert chicory, desert stars, bright pink
sand verbena, golden desert poppies, Fremont pincushions, swarms of tiny eriophyllum
in carpet displays (sunflower family), yellow desert dandelions, belly-level monkeyflowers, purple lupines and various blooming cacti.
The climax of it all was a mid-April visit to McCain Valley at about 4,000 feet in the
Carrizo Gorge BLM Wilderness area. Aside from the usual brittlebush and phacelia, I
came across rare and precious blue larkspurs plus deep red penstemons.
Sometimes the hype really is true.
Nick Ervin, long-time desert activist in San Diego
Carrizo Plain National Monument
Another of the places to view wildflowers this spring was the Carrizo Plain National
Monument in a little known valley sixty miles inland from San Luis Obispo. In the last
century, this was home to cattle ranches, winter wheat farms, and sheep herding. Today,
this national monument is under the supervision of the Bureau of Land Management.
On a recent visit, a friend and I approached the monument from the south, driving
the Soda Lake Road through the long valley. After the incredible rains of this past winter,
the wild grassland flowers have bloomed again with gusto, and people are coming to enjoy the area, which is otherwise rarely visited. We were thrilled to see vast fields of yellow
daises, California gold, and forked fiddle neck. The large patches of purple phacelia and
pink owls clover were even more spectacular, set off by the hues of yellow and gold. It
was a landscape of color worthy of an impressionist painter. As we drove the long valley,
the Temblor Mountains to the east were covered in yellow and purple as well.
We turned up a road to the west toward the foothills of the Caliente Mountains and
found large hillsides of California poppies with lupine and blue dicks. We returned to
Soda Lake Road and continued north toward Soda Lake. The usual “mirage” of water was
to our surprise actually water. A new experience! And what a gift to the animals, rodents,
and birds that winter on the plain.
At KCL campground, we had a few extra treats. We saw a great horned owl pair with
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Death Valley National Park
From a visitor’s perspective the problem with this year’s bloom was that it
wasn’t last year’s bloom; this year’s winter
rains were late. January and February as
well as early March saw some shower activity, but the hills retained their barren look.
That dramatically changed about
mid-April. Tiny green seedlings could be
seen popping up in many areas around
the valley floor. Desert gold sunflowers
and phacelias suddenly colored roadsides
in vibrant yellow and purple.
Many of the annuals appeared to be
much below “normal” size. At Hells Gate,
CONTINUED ON PAGE 17

Hedgehog cactus flower in
Redlands Canyon

NEAL NURMI

California poppies, arroyo lupine in Carrizo Plain

MARY DEUTSCHE

two fuzzy white owlets, as well as Bullock’s orioles and Lawrence’s gold finches
to add to the usual birds of the area. As
we were leaving the monument, we spotted a burrowing owl perched on an old
tumbleweed.
The Carrizo Plain is a special place
in all seasons. Its stark, hot, dry summer
and fall contrast so with the wet cold winter, and then the spectacular brilliance of
spring appears.
The monument can be reached from
Highway 58 on the north or from Highway
166 on the south. The visitor center is located fourteen miles south of Highway 58
on Soda Lake Road and is open December
through May, Thursday through Sunday.
Sylvia Henry, Audubon member and
visitor from Los Angeles
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BY FRAZIER HANEY

CONSOLIDATING PUBLIC LANDS
ONE PIECE AT A TIME
THE MOJAVE DESERT LAND TRUST

W

JIM RUESTER

When California became a United States territory in 1848, almost every acre of its land
was in the public domain. Save for some existing Spanish and Mexican land grants, the
wealth of available public land caused a melee throughout the fledgling state. The most
desirable parcels were either rich with water and minerals, situated near towns, or ripe
for agricultural production. Over time, much of the land was divvied up between the
state, railroads, mining companies, homesteaders, and private owners.
Much of the California desert, however, remained in the public domain. The same
newcomers scrambling for property throughout the rest of the state were uninterested
in the arid land. Nevertheless, a smattering of private owners staked their claims, peppered throughout the vast desert lands.
Although park and monument boundaries have since been drawn to protect large
areas of public land, significant private parcels can be found within these boundaries
and also blocking critical linkages between monuments and wilderness areas. In fact,
more than half the private land parcels interior to the protected national Wilderness
Preservation System are in the California desert. Landowners retain the right to “reasonable access” across public wilderness in order to reach their properties. They also have

Lanfair Valley in the Mojave National Preserve
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the right to drill wells and build homes.
In many cases, private landowners
resist increased protection for public
lands surrounding their holdings. When
the California Desert Protection Act was
drafted, the Lanfair Valley was nearly
omitted from the Mojave National Preserve because more than half of the land
was privately held. The owners were unhappy being surrounded by National Park
Service managed lands, but ultimately the
broader public interest prevailed. Similar
private interests now resist the transfer
of public land at Eagle Mountain back to
Joshua Tree National Park.
Recognizing the effect of private land
ownership on the desert’s special places,
in 2006 a group of community members
founded the Mojave Desert Land Trust
(MDLT). The organization aimed to continue the work of land acquisition, stewardship, and outreach across the California
desert to knit together the fragmented
fabric of the desert’s protected lands.
Beginning with the first acquisition in
Mojave National Preserve, MDLT committed to partnering with public land managers by quickly purchasing and protecting
important lands for the eventual transfer
to public agencies. Today, MDLT is working on desert-wide outreach, stewardship
initiatives, and opening a native plant
nursery at its headquarters in Joshua
Tree, California.
To date, the organization has protected over 65,000 acres through direct
land acquisition, completing over 1,200
transactions with willing private sellers.
Most of this land is inside the boundaries of protected areas and generally intended for transfer to a public agency to
consolidate ownership. MDLT also works
to maintain wildlife corridors near Joshua Tree National Park, where long term
conservation planning ensures sensible

The Mojave Desert Land Trust has
protected over 65,000 acres through
direct land acquisition,
completing over 1,200 transactions
with willing private sellers.
MDLT often acquires difficult parcels in need of restoration
or clean-up. In 2015, the land trust acquired a small parcel across
the street and a few doors east of the Kelso Depot. The property
featured a small, decrepit building in the final stages of decay.
Nearby, a hole in the ground marked where the septic tank had
once been buried. Various stains in the ground were surrounded
by sun-varnished pieces of wood and metal. Other acquired parcels in the Chuckwalla Bench included a mobile home site which
had burned to the ground, leaving twisted piles of burned plastic, broken glass, and charred home wares scattered over a large
area. Although the site has been cleaned up, tiny glass shards still
poke out of the ground after each rain, glittering from hundreds
of yards away.
Luckily, many of MDLT’s restoration efforts are carried out
by volunteers who become more invested in the desert with each
moment they spend working in it. When MDLT acquired a parcel in the Bright Star Wilderness south of Ridgecrest, over 100
tires (and the world’s most remote hot tub) had to be removed
from the hillside before the land could be transferred for inclusion in the Wilderness. A group of Student Conservation Association (SCA) and Americorps volunteers worked together to clean

FRAZIER HANEY

community boundaries and protected habitats.
The history of each acquired property forms an even more
compelling narrative than the numbers alone. In 2008, MDLT
helped secure a victory in protecting Surprise Canyon from vehicle access by acquiring most of the remaining mining claims at
Panamint City. In another case in 2009, over 21,000 acres were
designated as potential wilderness in Joshua Tree National Park,
with an important caveat: only after the Park controlled 75% of
the area could it become Wilderness. Last year, MDLT transferred
nearly 3,000 acres in this region to the National Park, pushing
their public ownership beyond 75% and triggering their process
to file a Federal Register Notice to complete the Wilderness designation. In a few other cases, some parcels that have been acquired contain half of a petroglyph site, while the other half lies
on an adjacent parcel of public land. To manage and protect the
resource, ownership must be united.
Perhaps the most disturbing tale comes from a homestead
in Mojave National Preserve acquired in 2016. The property previously hosted a small chicken farm, which attracted wildlife from
nearby protected lands to the site. Hunters could purchase access that granted permission to shoot at coyotes, bobcats, and
other predators attracted to the chickens. By acquiring the property, MDLT forever closed this wildlife trap.

The Chuckawalla Bench

up the property; one of the SCA members now works at MDLT,
cleaning up quirky desert salvage and coordinating other volunteer groups to do the same.
Organizations besides MDLT have recognized the need to
acquire private parcels to protect the larger landscape. More
than a decade ago The Wildlands Conservancy acquired a great
deal of private land formerly owned by the railroads after California’s historic land rush. The Conservancy donated the land to the
public, the largest land gift in American history, which spurred
creation of the Mojave Trails National Monument. Likewise, the
Santa Rosa and San Jacinto Mountains National Monument is being protected, one property at a time, by the Friends of the Desert Mountains. The Anza-Borrego Foundation continues to chip
away at private land inside their beloved state park.
Of course, there is still work to be done. Even with these efforts, the Mojave National Preserve and thirty Bureau of Land
Management Wilderness areas still enclose more than 2,000
interior private parcels. In Little Morongo Canyon, a single fiveacre parcel in a canyon bottom blocks access for all the public to
thousands of acres of the San Gorgonio Wilderness and the Sand
to Snow National Monument. Large areas of the Mojave National Preserve have been gated to prevent public access through
private land. Urban development and irresponsible off-road uses
threaten pristine habitat on thousands more parcels of private
lands across the California desert in critical areas like the Fremont-Kramer area.
The problem of disjointed and checkerboard land ownership
in California developed over the course of a hundred years, so
it will take some time to unite the landscapes and public access
across the state’s desert. But MDLT and its partners are putting
together the puzzle of these public lands, piece by piece.
Frazier Haney is Conservation Director at the Mojave Desert Land
Trust in Joshua Tree, California, where he grew up climbing and hiking. He now spends his time with his wife Jamie and two year old
Lily getting outside as much as possible. The California desert is his
favorite place.
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BY SUSAN JUETTEN

AIR, WATER AND MINING IN NEVADA
THE PROPOSED MT. HOPE MOLYBDENUM MINE

W

What could be one of the largest open pit mines in the country, located in Eureka County, Nevada was approved by the
Bureau of Land Management (BLM) in 2012. The Mount Hope
Project would be mining and processing the mineral molybdenum
on mostly public land twenty-two miles northwest of Eureka in
east-central Nevada. Consequences for the land, water, and residents of central Nevada would be substantial and persist practically forever.
Great Basin Resource Watch of Reno (GBRW) and the Western Shoshone Defense Project of Spring Valley (WSDP), represented by attorneys from the Western Mining Action Project in
Colorado, challenged the project in the 9th Circuit Court of Appeals and ultimately won a decision delaying the mine on December 28, 2016. The BLM must now prepare a Supplementary
Environmental Impact Statement and Record of Decision (ROD)
for the project. These must go through another public comment
period and be subject again to legal review. Details of the precedent-making lawsuits are below.
First, some background information: The molybdenum deposit Eureka Moly wants to mine would be one of the world’s
largest of this relatively abundant mineral. If the proposal clears
the final hurdles, this mine would be in operation for an estimated forty-four years. It would produce 40 million pounds of molybdenum a year in the first five years of production, nearly 8%
of the world’s molybdenum, and employ 400 people during peak
operation.
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Probable effects of this mine on the environment
and residents
Of most concern, the mine’s astounding use of water would
be responsible for dewatering Kobeh Valley and the probable
dewatering of downgradient Diamond Valley (home to heritage
ranches). It would also impact municipal water for the town of Eureka and two water districts. Local opposition to the mine comes
from residents, Eureka County, and the Eureka Producers Cooperative, a group of alfalfa producers in Diamond Valley. According to the 2006 Mt. Hope Plan of Operations, a water supply of
10,000 gallons per minute would be needed during the period
of highest production at the mine for an estimated total of up
to 168.8 billion gallons of water used for the life of the mine.
Excavation will leave a massive pit extending approximately
2,300 feet below the water table; a pit lake 1,000 feet deep will
probably form. The nearby Betze-Post mine pit, 1,400 feet deep,
is currently the world’s eighth deepest.
The mine would directly disturb 8,355 acres and indirectly
disturb 23,000 acres. If the mine produces for forty-four years
as predicted, it would create 1.7 billion tons of waste rock and 1
billion tons of tailings waste.
All of the “public” land within this complex will effectively be
unavailable to the public for eighty years at least. Mount Hope,
elevation 8411 feet, has significant resources that would be destroyed by
the mining
including springs, seeps,
Taken from Father Crowley
Lookout
Pointand
on dewatering,
the west side.
waterholes and creeks, archaeological sites including the Pony
GREAT BASIN RESOURCE WATCH

Proposed Mountain Hope Mine Entrance

Molybdenum is an alloy in stainless steel, among many other uses worldwide. Eureka Moly is a subsidiary of General Moly
Corporation. As the most recent prospective of the parent company states, molybdenum should be experiencing a resurgence
in demand after years of oversupply, in part because of the expected revival of oil, gas, and major pipeline projects under the
Trump administration. A Chinese company is a major investor in
General Moly, as are Korean, Japanese and Luxembourg-based
corporations. China expects to be producing pipe for US pipelines. Luxembourg-based Arcelor Mittal is General Moly’s largest
customer.
You could question whether local ranchers, farmers and residents, a Native American tribal organization, and a public interest nonprofit should stand in the way of progress in the form
of this ambitious, job-creating project. Stainless steel is currently
the world’s fastest-growing metal product – think pipes made in
China, fancy refrigerators – although molybdenum is used primarily in industrial applications.
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The Lawsuits
After the approval of the Draft Environmental Impact Study
in April 2011, GBRW and WSDP challenged the decisions of the
BLM and the Department of the Interior on three points: (1) Failure to Protect Federal Reserved Water Rights and Withdrawn
Lands, Unauthorized Disposal of Federal Property in These Waters and Lands, Violation of Public Water Reserve No. 107 and Related Laws; (2) Violation of the National Environmental Policy Act
(NEPA); and (3) Violation of the Federal Land Policy Management
Act (FLPMA).
The Environmental Protection Agency, in reviewing the Final
Environmental Impact Study, found that the BLM’s analyses of air
impacts, water quantity impacts, and the proper funding aspects
for long-term mitigation were lacking.
Slightly more than a year later, in November 2012, the BLM
Battle Mountain office released their Record of Decision (ROD)
for the Mt. Hope project. It read, in part: “The BLM has determined that implementation of this decision with the identified
monitoring and mitigation measures will not cause unnecessary or undue degradation of the public lands.”
GBRW and WSDP appealed the ROD. In July 2014, the Federal
District Court in Reno ruled against all their arguments. GBRW
and WSDP then appealed this decision to the Ninth Circuit Court
of Appeals.
Finally, in December 2016, a panel from the 9th Circuit issued a unanimous decision overturning the BLM’s approval of
the Mt. Hope project, finding that “…the BLM’s approval of the
Project violated NEPA in several ways,” thereby invalidating the
Record of Decision and Final Environmental Impact Statement.
Eureka Moly cannot build their mine under the present permits.
In addition to the issues raised by GBRW and friends, water permitting for the mine was challenged in a legal battle at
the state level by Eureka County and other plaintiffs; the issue
was decided by the Nevada Supreme Court in favor of the local
interests.
The delays caused by permitting problems could affect financing of the mine.
Given the legal status of mining in the U.S., where extracting hardrock minerals, such as molybdenum, gold, copper etc.,
is still protected by the Mining Law of 1872 as “a highest and
best use” of public lands, the decision of the 9th Circuit Court
very much counts as a win for mining reform activists throughout
the country.
The court declined to rule on the Federal Water Rights issue;
the NGOs may revisit this issue in another legal go-around.
Conclusions
• In a world where leadership and policy were committed to
the long-term sustainability of the planet and nearby communities, mines with this level of environmental impact would not be
approved and built. This mine will produce for approximately two
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Express Historic Trail, Native American cultural sites, and pinyon/
juniper forest which is an essential food source for wildlife and
provides pine nuts to the Western Shoshone people. The mine
will essentially remove the mountain’s south face and peak, and
it will surround the mountain with waste rock.

Spring on Mt. Hope

generations, but the destruction left behind will last many generations and effectively forever.
• NGOs play an essential role in protecting individuals and
the landscape from harmful projects on public lands; individual
citizens are rarely able to challenge agencies or corporations in
court. Carolyn Bailey belongs to one of the oldest local agricultural families and senior water rights holders in nearby Diamond
Valley. She said, “We own the closest private property to the Project…our ranch and farm are located close enough to Mount Hope
to be adversely affected by mining-caused impairment of our air,
by heavy truck traffic, and by the massive pumping and drawdown of groundwater. Water is not infinite.”
• Most importantly and obviously, citizens must pay attention and support politicians and legislation at local and federal
levels that will enable reform. Mining issues don’t grab the attention of the public; they tend to be difficult to understand. Most
mines are out of sight, out of mind for urban dwellers, and corporate mining interests consistently hold onto power in Congress
(Nevada’s Congressman Amodei formerly presided as president
of the Nevada Mining Association). The Mining Bill of 1872 still
maintains ascendency over public land uses, despite numerous
attempts at reform.
In the current Congress, “strategic mineral” bills were introduced once again by Nevada Representative Amodei and Senator
Dean Heller. Bills HR520 and S145 would, among other things,
shorten the time limit for agencies to prepare documents. Strategic minerals are identified, not by name, but by a long list of projects necessary for defense, energy, manufacturing, agriculture,
housing, telecommunications, healthcare, transportation, and
economic security – which would include nearly every mineral
discovered by man, including molybdenum.
Susan Juetten lives, works, gardens and hikes in and around Washoe Valley, Nevada. She works for and writes about mining issues for
Great Basin Resource Watch in Reno.
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BY EDIE HARMON

TICK BORNE DISEASES?
YES, EVEN IN THE DESERTS

T

There is a popular and incorrect belief that the deserts of the
southwest are too hot and dry for ticks to survive. Tick bites
and tick-borne infections in Imperial County CA and Mexicali BC
prove otherwise1. From documents with links from the California
Department of Public Health-Vector Borne Diseases Section,
one learns that there are 48 species of ticks established in California2. Eight species “consistently bite” humans in California3. Both
Lyme Disease and Rocky Mountain Spotted Fever are transmitted
by ticks.
Lyme Disease
The Center for Communicable Disease (CDC) considers that
the western black-legged tick, I. pacificus, is endemic in 56 of the
58 counties in California4, and is related to eastern black-legged
tick, I. scapularis. Both carry the spirochetes which cause Lyme
Disease. The California counties where the black-legged tick is
considered as “established” as of 2015 are shown in the Figure4.
The black-legged ticks in California had been reported as

feeding on 108 species of mammals, birds, and lizards2. This species of tick attaches to humans more frequently than other species of ticks, but the rate of infection of Ixodes ticks in California
is lower than for others in the eastern and midwestern parts of
the country. An infected nymphal tick, the size of a poppy seed, is
the one most likely to gift a person with the Borrelia spirochetes
which cause Lyme Disease.
Although Lyme disease and all other tick-borne infections
are to be reported to California Department of Public Health
(CDPH)5 and the CDC, CDPH staff told me that many confirmed
cases are never reported. (Author’s own confirmed case was not
included as a statistic by CDPH or CDC for either 2008 or 2009 even after a formal CDC surveillance interview was completed.)
The CDC now estimates that there are likely more than 300,000
new cases of Lyme Disease each year in the US and that there are
10-12 times as many new cases of Lyme Disease as are officially
reported5.
The Ixodes ticks have four life stages, and the larvae and

Counties where the western black-legged
tick is endemic are in green, the range of the
eastern black-legged tick is in red.
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nymphs feed on small mammals, birds, or lizards for several days,
while adult females feed on large or medium size mammals for up
to a week. The life cycle can take three years from egg to egg laying females. Because nymphs are about the size of a poppy seed
and difficult to see they are often missed. “Any activity that places people in direct contact with shed leaves, fir needles, or wood
(eg. Gardening, gathering firewood, picnicking, sitting on logs or
against tree trunks, and woodcutting) may increase one’s risk of
encountering nymphs and possibly contracting Lyme disease.13”
By contrast, the I. pacificus adults are commonly encountered by
humans in open grassland or chaparral, along the margins of
trails (especially the uphill vegetative borders of hillside hiking
trails), in parklands and wildlands, in semirural communities, and
in some suburban areas that support populations of deer, small
mammals and ground-feeding birds.
In southern California the nymphal ticks are found on litter in forests, chaparral, and the desert. It appears that the
host-seeking activity of nymphs extends from February through
early summer. Adult ticks are more active when humidity is higher and temperatures cooler in late November through early May
in central and southern California.
When a tick bites, it excretes digestive enzymes and anticoagulants into blood vessels where pathogens including bacteria,
viruses, or protozoa may be introduced. If bitten by a spirochete
infected tick, a slowly expanding reddish rash (“erythema migrans”) may occur in up to 60% of patients8. However, most people do not feel the tick bite, and if bitten in a place that is not easily seen, any rash is likely to go unnoticed. Symptoms of infection
with the spirochetes are fatigue, flu-like symptoms, fever, chills,
headache and painful stiff neck. There has been research suggesting that pathogens can get from tick into persons in as little
as ten minutes, but some ticks may remain attached for 2-3 days.
The longer the time of attachment, the greater the potential for
transmission of pathogens.
CDPH 2011 brochure6 under “Diagnosis and Treatment” at
page 2 states that:
“A physician diagnoses Lyme disease based on symptoms. Additional information useful to physician in making a diagnosis of Lyme
Disease include: Patient had a tick bite or was in an area where ticks
occur. Because ticks are small, some people do not notice that they
have been bitten. Blood tests [may be useful], but these need to be
interpreted carefully. Prompt treatment with antibiotics during early
Lyme Disease can cure the infection and prevent complications of
late Lyme Disease. If treatment is delayed, treatment can be difficult
and recovery may take longer.”
This 2011 brochure includes an excellent list of symptoms
of different stages of Lyme disease and a list of other diseases
carried by black-legged and other ticks in CA.
At the 2016 annual Columbia College of Physicians and Surgeons-Lyme Disease Association research meeting in Minnesota,
Dr. Beard of the CDC confirmed that a large rash five centimeters
in diameter around an attached tick positively indicates Lyme
Disease and treatment should start without waiting for any laboratory results. Lab results are notoriously unreliable, especially if
done early, and early treatment has the greatest chance for success if started immediately. Those with clinical symptoms after a
tick bite should be treated even if tests are negative.

The CDC in its 2017 Lyme Disease Case definition7 indicates
that beyond an initial rash, untreated disease can lead to a number of very serious conditions with dermatologic, rheumatologic, neurologic, and cardiac abnormalities. Doxycycline is one of
several antibiotics that can be used to treat Lyme Disease spirochetes. It is also the antibiotic of choice for treating some other
tick-borne infections such as Rocky Mt Spotted Fever and is relatively free of adverse reactions and side effects.
Rocky Mountain Spotted Fever (RMSF)
There are several species of ticks that are vectors for Rocky
Mountain Spotted Fever (Rickettsia rickettsii). Pacific Coast Tick
(Dermacentor occidentalis) and the American Dog Tick (Dermacentor variabilis) can be vectors for this as well as for several other less
commonly known diseases. These two are responsible for most
RMSF cases in California8. The Brown Dog Tick (Rhipicephalus sanguineus) appears to be the primary vector of RMSF elsewhere in
the southwest. It is the tick responsible for the on-going outbreak
of RMSF that began in 2008 in Mexicali BC8, and it may also be
responsible for RMSF in Imperial County in 2014 and 2015. Early
treatment of any desert tick bite is essential if one does not know
what kind of tick it is. Delay in starting antibiotic treatment could
result in a fatal outcome. “Antibacterial treatment should never
be delayed while awaiting laboratory confirmation of rickettsial
illness, nor should treatment be discontinued solely on the basis
of a negative test result with an acute phase specimen9.” Early lab
tests are unreliable3.
“RMSF is rapidly fatal, growing in incidence, is transmitted
by several species of ticks, and is difficult to diagnose.” (CDC)
There is a ‘race against time’ when treating RMSF. Doxycycline is
treatment of choice in all ages. Patients treated after the fifth day
of illness are more likely to die than those treated earlier in the
course of illness9. A 2014 report suggests that “Brazilian ticks that
carry Rocky Mountain spotted fever passed the disease to animal
hosts in as little as 10 minutes if they had recently fed on another animal.” Previously it had been thought that an attachment
of 2-10 hours was necessary for transmission. What this might
mean for transmission and attachment time at various locations
in California or in adjacent Mexicali is uncertain.
The author’s own experiences with tick bites in the desert
will hopefully alert others that ticks and tick-borne infections in
desert locations should be taken seriously. Understand that ticks
have been well documented on migratory and ground feeding
birds in addition to being on small mammals and rabbits in the
desert. Vegetative litter is potential habitat for hosts and vectors.
The footnotes referenced in this article can be found online at www.
desertreport.org in the section labeled “Notes.”
Edie Harmon has lived in the desert in Imperial County for almost 40
years. Her interest in ticks and tick-borne diseases is the result of being gifted with Lyme Disease from two tick bites following a meeting
in San Luis Obispo in 2008 and later testing positive for RMSF in 2015
after a tick bite in Imperial County. Each year since 2008, she has
attended 5 to 9 days of professional meetings related to tick ecology,
diagnosis, and treatments of tick borne illnesses. She still gardens
and hikes, but no longer sits on the ground or logs.
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WATER IN THE MOJAVE DESERT? A Survey of the Springs, 2015-2016
pressures for groundwater export (e.g. the proposed Cadiz Project in southeastern Mojave Desert), and ongoing and proposed
renewable energy projects (e.g. in Harper Lake Valley and other proposed projects) all put pressure on an already precarious
water supply in this region of sparse precipitation and limited
groundwater recharge. The absence of a comprehensive dataset of spring environments across the Mojave can result in project approvals with little data against which future impacts can
be identified. With the future increase in projects such as those
described, the identification of baseline hydrologic conditions before substantial impacts occur is essential for future water management in the Mojave Desert.
Overall, the principal objectives of this work were to:
•	Provide a comprehensive, focused resource for information on
springs throughout the Mojave Desert;
•	Provide greater understanding of the hydrologic and biologic
conditions at these springs;
•	Provides a basis for focusing future biological and hydrologic
research at key locations where needed, providing long-term,
more cost-effective research solutions;
•	
Provide a baseline conditions report against which future
changes can be compared; and,
•	
Provide recommendations for future long-term monitoring
and resource management.
Given the importance of the issues described above, the
work was conducted to provide the BLM and all Mojave Desert
stakeholders with a greater understanding of the region’s hydrologic system, and to take the first step in establishing a long-term
groundwater monitoring network protective of the resources
present. Further, this work provides the BLM and regional stakeholders with a spring resource data set that was collected within
a short time frame providing comparable spring condition descriptions across broad regions.
For the purposes of this investigation, AZI identified 437
springs of which 312 were reconnoitered/field inspected during
the period from September 2015 through February 2016. Springs
not field inspected were nevertheless reviewed using aerial imagery and using information from various other sources. All 437
springs identified on BLM and land trust lands within the Barstow, Needles, and Ridgecrest Districts are described in this report. The 125 springs not field inspected were selected based on
access issues and were deemed to provide the least useful information while requiring the maximum cost and effort to access
at this time. Future follow-up monitoring for a selected subset
of these unvisited springs is provided in the recommendations
section of the accompanying report.
Tasks conducted as part of this effort included the following:
•	Extensive data/literature review for hydrologic information
and other natural and cultural history information associated
with the springs in the Mojave Desert;
•	Identification/location of springs across the Mojave Desert
area on public lands and lands owned by the land trust partners of this project (THC, MDLT, AC, and TNC);
•	Field confirmation of locations, updating of geographic coordinates including notation of access and road conditions for
future monitoring network decision-making;
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Cody Hanford of Transition Habitat Conservancy at
Twin Springs, Argus Range

•	Field reconnaissance of springs for assessment of functioning
condition;
•	Measurement/estimation of flow and field water quality parameters where surface water was present;
•	Collection and analysis of spring water for stable isotopes analysis in each spring for which surface water was present;
•	Collection and analysis of spring water for general minerals
and metals analysis (for key springs in the Amargosa Basin for
which those data had not previously been collected);
•	Flora and fauna observations including presence/absence of
invasive plant species (or areas to be checked), use by burros
and/or wild horses, and specific Common Raven observations
for assistance in Desert Tortoise studies being conducted in
the Mojave;
•	Review of water rights filings for each spring (both BLM and
from other entities, public and private) and identification of
Public Water Reserves;
•	
Notation and reporting of wilderness incursions observed;
and,
• Preparation of a final report.
Among the results of the work were observations regarding
past usage of a number of the springs. Much of that use was
conducted in a manner that negatively impacted the spring
and its habitat. Some of those activities were to enhance water availability for wildlife and livestock, however the work
was sometimes done in a manner that over-extended the sustainable flow from the springs, and there was a long-term negative impact to those springs (they were dewatered). Also, the
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CONTINUED FROM PAGE 1

FLOWERS RETURN TO THE DESERT
CONTINUED FROM PAGE 9

work provided greater insight into the workings of springs such
as Bonanza Spring in the Clipper Mountains and springs in the
Amargosa region.
Given the regional and local pressures on water resources throughout the Mojave Desert, it is clear that an effective
monitoring program for spring and waterholes is required. Although there are land status protections in many spring areas
(e.g. designated wilderness), impacts to these springs may occur
from stresses to aquifer systems many miles away, and those
impacts may occur slowly over decades. In order to understand
these spring systems and to be able to identify future attributable impacts in a defensible manner, a monitoring program for
the entire region will be needed. Based on the current work and
past investigations by others, the hydrology of the Mojave Desert is notable for on-going change. Although the work in this report can be considered a base-line from which to identify future
change, it is key to recognize that this effort represents a “snapshot in time” of conditions that are actively changing.
This report summarizes the results of this work and makes
recommendations for the fol-lowing activities:
•	Continued spring monitoring (hydrological and biological) at
selected springs;
•	Development of a spring monitoring plan with potential installation of limited monitoring infrastructure to provide better
monitoring precision;
•	Development of a spring resource management plan that is
comprehensive and regional in nature and provides guidance
for incorporating monitoring data into land management
decision-making.

two visitors could only marvel at a one-and-a-half inch tall desert
five spot. The average size ranges from four to sixteen inches.
That one flower, on a stalk as thin as a thread, was the size of a
penny. The two tiny leaves could only be measured in millimeters. Yet it was there and blooming, putting all its energy into that
one little flower. What an example of the incredible tenaciousness and adaptability of desert plants!
Hester Bell, a Research Associate with the Rancho Santa Ana
Botanic Garden in Claremont, CA, explained: “When rains start in
October, they can trigger germination of winter annuals. They
develop their roots and grow a little above ground, then hunker
down during the cold months. When warmer temperatures arrive in the springtime, the winter annuals are primed to take off
and complete their cycles of growth, flowering, and seed set. One
of the reasons that the annuals are so small this year is that they
didn’t get their head start in the fall. Also, in the northern Eureka
Valley for example, the temperatures remained fairly low at the
beginning of spring.”
Hester added another observation: “The greatest response
to this winter’s rain has been from the perennials.” Recently Neal
and I (author) noted the same phenomenon while traveling up
Warm Spring Canyon on our way to Butte Valley. Perennials like
brittlebush, indigo, hop sage, and creosote were going all out.
The lovely scent of blooming sweetbush with its exuberant spray
of small, yellow flowers accompanied us on our entire journey
up-canyon. Going into Butte Valley we saw an explosion of annuals, including fields of white stemmed stickleaf, Fremont pincushion, and false woolly daisies punctuated by glowing orange mariposa lilies. The real story of this year’s flower cycle takes place
at midlevel altitudes between 2,000 and 5,000 feet. But to experience this bloom, one must not only get out of the car and put
on walking shoes, but also get off the highways and into Death
Valley’s backcountry and take the time to see.

Mr. Zdon, of Partner Engineering and Science, Inc., is a California
Professional Geologist, Certified Hydrogeologist and Certified Engineering Geologist with 30 years of experience on a variety of hydrogeological projects. He has served as an expert witness on a number
of cases and has provided both depositions and court testimony.

Ocotillo, cholla, agave in Anza-Borrego Desert State Park
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Trough at Hummingbird Spring, Clipper Mountains

Birgitta Jansen, volunteer coordinator, Death Valley National Park
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DESERT UPDATES
A ROAD IN WILDERNESS?
A bill now in both houses of congress - HR 218, introduced by
Alaska’s Congressman Don Young, and in the Senate as S 101 by
Alaska’s senior Senator Lisa Murkowski, seeks to construct a road
across a portion of the designated Izembek Wilderness. These
bills carry the innocuous names “King Cove Land Exchange Bill.”
This would transfer land now within the Wilderness to the State
of Alaska in exchange for other State owned land elsewhere.
The rationale used for the exchange is that residents of the
tiny community of King Cove need a road to reach the big airstrip
of another neighboring community (Cold Bay) for potential emergency medical evacuations. In fact, Congress appropriated funds
for a variety of medical and non-medical services for King Cove in
1997. These included a $9 million hovercraft which successfully
completed all requested evacuations before they sent it away to
another community claiming it was too hard to service it with
replacement parts. By comparison, the proposed dirt road would
require $24 million for construction. The need for the road can
be further questioned in that it would be covered with snow for a
great part of the year requiring either extensive maintenance or
else rendering it useless. Additionally the journey by road would
require significantly more than the twenty minute hovercraft
journey across the open bay.
Beyond the question of economic or medical necessity, the
proposed legislation represents an evasion of the purpose of the
Wilderness Act of 1964 which prohibits mechanized and motorized vehicles in Wilderness. Through the seemingly innocuous
means of a land exchange, this legislation would, in fact, allow
vehicles within wilderness. The precedent would be far reaching.
You are urged to convey your views on these bills to your
members in Congress.

MOUNTAIN BIKES IN
WILDERNESS?
On March 15, Representative Tom McClintock (R-CA) introduced a bill to Congress at the behest of a mountain biking organization (the Sustainable Trials Coalition). HR 1349, if it becomes
law, would amend the Wilderness Act of 1964 to allow bicycles
and a wide variety of other mechanized (non-motorized) transport within every designated Wilderness in the nation. A similar
bill was introduced in the U.S. Senate last year but was never
passed. Because Representative McClintock is a member of the
House Natural Resources Committee and chairs the panel’s Subcommittee on Federal lands, there is an increased likelihood that
such a measure will be passed.
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The Wilderness Act of 11964 (36 U.S.C. 1131-1136) states in
section 4(c) “[T]here shall be no use of motor vehicles, motorized
equipment or motorboats, no landing of aircraft, no other form of
mechanical transport, and no structure or installation within any
such area.” (emphasis added. Wheelchairs - as medical devices
- are allowed in Wilderness through 1990 amendments to the
Americans with Disabilities Act.) As the population of the United
States grows, it is becoming more and more difficult to find wilderness, solitude, and respite from our increasingly mechanized
culture. Mountain biking is already permitted on huge areas of
public land.
You are encouraged to write your Congressional Representatives and express your opinion on this legislation.

NATIONAL MONUMENTS
TRUMPED
President Trump, on April 26, 2017, ordered the Department of
Interior to review certain national monument designations under the American Antiquities Act. On May 5, the Department announced a comment period for the public to weigh in on national
monument designations and released a list of monuments under
review. A notice of the review and opportunity for comment appeared in the Federal Register on May 11, 2017.
The first section of the 1906 Antiquities Act stipulates penalties for “…any person who shall appropriate, excavate, injure,
or destroy any historic or prehistoric ruin or monument, or any
object of antiquity, situated on lands owned or controlled by the
Government….without the permission of the…Department having jurisdiction over the lands on which the antiquities are situated….” The second section provides that the President is “authorized to declare by public proclamation historic landmarks,
historic and prehistoric structures, and other objects of historic
or scientific interest that are situated upon the lands owned or
controlled by the Government of the United States to be national
monuments, and may reserve as a part thereof parcels of land…
for the care and management of the objects to be protected.”
After noting the importance of the nation’s natural resources
to American workers and the economy, Trump’s Executive Order
stipulates that “…the Secretary of the Interior…shall conduct a
review of all Presidential designations or expansions of designations under the Antiquities Act made since January 1, 1996….” To
be reviewed are designations covering “more than 100,000 acres,
where the designation after expansion covers more than 100,000
acres, or where the Secretary determines that the designation
or expansion was made without adequate public outreach and
coordination with relevant stakeholders, to determine whether
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each designation or expansion conforms to the policy set forth in
section 1 of this order.” Namely, that national monument designations “…should be made in accordance with the requirements
and original objectives of the Act and appropriately balance the
protection of landmarks, structures, and objects against the appropriate use of Federal lands and the effects on surrounding
lands and communities.”
Basin and Range, Carrizo Plain, Gold Butte, Mojave Trails,
and Sand to Snow – each within the Desert Committee’s area of
interest – are among the twenty-two monuments initially under
review. Five Marine National Monuments will be reviewed as well.
The concern of many is that President Trump might significantly shrink the borders of the listed monuments or rescind the
designations altogether.
Comments my be submitted online at http://www.regulations.gov
by entering “DOI-2017-0002” in the Search bar and clicking “Search,”
or by mail to Monument Review MS-1530, U.S. Department of the Interior, 1849 C Street NW., Washington, DC 20240. - Sid Silliman

THE DRY LAKE SOLAR
ENERGY MITIGATION PLAN:
A PILOT PROJECT
The Solar Energy Programmatic Environmental Impact Statement
(PEIS) established the ground rules for leasing of BLM land for
utility scale solar energy projects. The solar PEIS also designated
a number of areas as preferred sites for development of these
projects, which are called Solar Energy Zones (SEZs). As a result
of public comment the PEIS calls for mitigation of the essentially
permanent loss of habitat associated with development within
the SEZs. In order to determine what mitigation would actually
mean in practice, the BLM held a number of public meetings with
stakeholders to establish some guidelines.
The first SEZ to be leased for energy production is the Dry
Lake SEZ, about 30 miles northeast of Las Vegas, and is thus the
genesis for the first solar energy project mitigation plan. The area
selected for mitigation lies southeast of Las Vegas near Searchlight and consists of two previously designated Areas of Critical
Environmental Concern (ACECs), Piute Valley and Eldorado Valley,
which were established for protection of desert tortoise habitat.
The two ACECs encompass some 320,000 acres of the same basic
ecotype as the Dry Lake site, namely a creosote bursage plant
community. Since no management plans were ever prepared
for these ACECs, the first step is to write these plans which will
include prescriptions for restoration and habitat conservation.
The planning time frame is thirty years, coinciding with the SEZ
leasing term. At present the BLM is carrying out route and invasive weed inventories for baseline information purposes. Public
scoping comments on the project are due May 21. The project
timeline calls for completing the management plan within two
years and then hiring a contractor to implement the plan. The big
unknowns at this time are how much of the lease money (some
$5,000,000) will be spent on restoration and how much on long
term management, which will include some monitoring and writing of annual reports.

If you find Desert Report interesting, sign up for the
CNRCC Desert Committee’s e-mail Listserv, Desert
Forum. Here you’ll find open discussions of items
interesting to desert lovers. Many articles in
this issue of Desert Report were developed through
Forum discussions. Electronic subscribers will
continue to receive current news on these issues —
plus the opportunity to join in the discussions and
contribute their own insights. Desert Forum runs
on a Sierra Club Listserv system.

TO SIGN UP
Signing up is easy, Just send this e-mail:
To: Listserv@lists.sierraclub.org
From: Your real e-mail address [very important!]
Subject: [this line is ignored and may be left blank]
Message: SUBSCRIBE CONS-CNRCC-DESERT-FORUM
YOURFIRSTNAME YOURLASTNAME
[this must fit on one line.]
By return e-mail, you will get a welcome message
and some tips on using the system. Please join us!
Questions? Contact Cal French, cal.french@gmail.
com (805) 239-7338

NEXT DESERT COMMITTEE MEETINGS
SUMMER MEETING
AUGUST 5 & 6, 2017
The summer meeting is at the Nelson group
camp in the White Mountains. The Chair will be
Terry Frewin.

FALL MEETING
NOVEMBER 18 & 19, 2017
The fall meeting will be in Imperial County at
the Salton Sea State Recreation Area and the
Sonny Bono Wildlife preserve. The Chair will be
Craig Deutsche.
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OUTINGS
DESERTS
OUTINGS

California & Nevada Regional Conservation Committee
Desert Committee
Sierra Club outings are open to non-members unless

the Emigrant Trail, talk with new visitors, and simi-

otherwise noted. The Sierra Club requires partici-

lar activities. And there are usually large fireworks!

pants to sign a standard liability waiver at the begin-

The Playa is flooded as of the end of April, future

ning of each trip. To read the liability waiver before

conditions will dictate July activities but it will prob-

you choose to participate, go to http://www.sierra

ably be dry by then. There’s normally a potluck one

club.org/outings/chapter/forms, or call 415-977-5528

night. There will also be a lot of Ham Radio activity

to request a printed version.

so if you have a license, bring a radio! Call for repeat-

For any questions concerning an outing, con-

er frequencies. David Book KD7YIM, 775/843-6443

tact the leader. For questions about Desert Committee outings

Great Basin Group

in general, or to receive the outings list by e-mail, please contact Kate Allen at kj.allen96@gmail.com or 661-944-4056. For the
most current listing, visit the Desert Report website at www.desertreport.org and click on outings.
The Sierra Club California Seller of Travel number is CST
2087766-40. (Registration as a seller of travel does not constitute
approval by the State of California.)

CENTRAL NEVADA BACKPACK: TWIN RIVERS LOOP,
ARC DOME
July 2-6, Sunday-Thursday
This area has been described as one of “deep, rugged canyons,
high bald peaks, elk, and wet feet.” The trip begins on the North
Twin River, near Carver, about an hour’s drive northeast of Tonopah, at an elevation around 6300 ft. After arriving at the trailhead we will hike in 2 or 3 miles to our first camp. The next day we

ESCALANTE BACKPACK

will hike around another 5 miles and camp. On day 3 we do a day

June 16-22, Friday-Thursday

hike (bring a day-pack) to the top of 11,773 ft Arc Dome, 12 miles

The first part of this 37 mile backpack covers 11 miles in Har-

rt with 4100 ft. elevation gain. Day 4 sees the start down South

ris Wash, then 12 miles along the Escalante River, and finally 14

Twin, with a camp after several miles. The last day is the hike out.

miles out 25 Mile Wash. The entry and exit washes have narrows,

The group has the option to do the trip in the opposite direction.

large alcoves, and side canyons that become slot canyons. Along

Possibility of car pool or caravan from Las Vegas, details on trip

the river we will take day hikes to explore Choprock Canyon and

sheet. Limit 12. David Hardy, 702-875-4826, hardyhikers@em-

Neon Canyon. Be prepared to get your feet wet - hiking may be

barqmail.com, email preferred. S. Nevada Group. Nevada Group

easier in the river if the banks are choked with tamarisk. Trip requires a car shuttle, high clearance vehicles best. Limit 10. David
Hardy, 702-875-4826, hardyhikers@embarqmail.com, email preferred. S. Nevada Group

NATIONAL PUBLIC LANDS DAY
September 29-October 1, Friday-Sunday
Join various N. Nevada outdoor groups for an as yet undetermined volunteer project in the Black Rock Desert about 100 miles

FOURTH OF JUPLAYA

north of Reno. Current plans are for a project at Soldier Mead-

July 1-3, Saturday-Monday

ows Hot Spring. Most food provided but you’ll have to work for

Expect several dozen people at this event on the edge of the

it! There’s usually a workday and a play day so we won’t work all

Black Rock Desert about 100 miles north of Reno. This will be a

weekend! Call David Book 775/843-6443 for more info as we get

busy weekend on the playa as many Burning Man attendees use

closer to the event! Great Basin Group

this as a “shakedown” trip. We normally camp on the edge of the
playa and visit hot springs, see the Lassen-Applegate branch of
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SALTON SEA
CONTINUED FROM PAGE 6

Triple whammy?
The big question mark is the quantity of water available for
the Sea in the future as well as how much concentrated salts and
other chemicals will lace that water. The last serious hydrology
projection for the Salton Sea used 2003 numbers and is now
outdated.
Moreover, while that report examined the effects of the impending water transfer to San Diego, it didn’t adequately factor in
climate-change-induced drought or vastly increased water conservation in the Imperial Irrigation District, where already half of
the farms have stopped flooding the fields. Water conservation,
while eminently laudable, will reduce inflows to the Sea and make
it even saltier.
The water transfer to San Diego and the trend toward water-efficient farming are not the only major threats to the Salton
Sea. In recent years, the Colorado River has been beset with
unprecedented drought, and if Lake Mead drops to certain low
levels then severe restrictions will be imposed on neighboring
states. Thus, very powerful interests are leaning on Imperial Irrigation District (and individual farmers) to relinquish yet more
water to aid water consumers elsewhere. This would indeed be a
third whammy on top of the existing large water transfer to San
Diego and ongoing water conservation by farmers.
Without a guaranteed supply of relatively unsalty agricultural runoff, one has to ask: could even a smaller Salton Sea be
sustained?
Long Range Planning Committee
This is where the Long Range Planning Committee comes in.
Convened by the State with county, farming, development, scientific, community, environmental, and wildlife agency representation, the Committee is charged to evaluate various potential
strategies such as importing ocean water, or cleaning up Salton
Sea water, or beneficial land use scenarios. This evaluation will
be undertaken while the Ten Year Plan for the Salton Sea is being implemented. Eventually, the Committee will recommend an
approach to manage the Salton Sea long term, an approach informed by input from various project proponents, other committees, stakeholders, and the public.
The Long Range Planning Committee also serves as a venue for proposals to manage the Sea. Some of the proposals that
have been reviewed by the Committee can be found by clicking
on the agendas for Long Range Planning Committee meetings
at: http://resources.ca.gov/salton-sea/2016-meetings-archives.
Proposals have run the gamut from multi-billion dollar projects like boring huge tunnels from the Pacific Ocean to the Salton
Sea and back, to more modest proposals like cleaning hyper-saline water using geothermal energy or biological means. Unfortunately, few of the proposals made to the Committee have any
serious engineering or financing behind them, and many proponents are seeking state funding to develop their ideas, some-

CRAIG DEUTSCHE

stand more severe salt conditions than young fish. Secondly,
the humble endangered desert pupfish may thrive at the constructed outlets which will convey water to the cascading shallow
habitat. Wouldn’t it be amazing if an endangered species saved
piscivorous birds along the great Pacific Flyway?

Receding shoreline

thing the state is not inclined to provide.
As bizarre as some of the ideas may sound now, who knows?
Will Elon Musk succeed in perfecting a super-efficient and economic boring tool? Will it become commercially feasible to desalinate water on a scale sufficient to remediate the Salton Sea?
Some proposals, or elements of them, may be part of a recommended long-term strategy.
Meanwhile, in order for the Committee to recommend that
the State support a project, it has to be shown as technically and
economically feasible. One of the biggest handicaps in planning
for the future is the lack of a reliable updated hydrology report
which would address such variables as climate change and potential relinquishment of water to outside interests.
Where from here?
The long-term ecological health of the Salton Sea is an immense challenge, and the options are limited by technical and
economic feasibility plus a need to balance the various competing interests. But a prime goal must be to preserve what is truly
critical habitat for the millions of migratory birds which now rely
upon the Salton Sea for their survival as they make their lifelong
journeys along the great Pacific Flyway.
Joan Taylor is Vice Chair of the Desert Committee, Chair of the
Calif/Nevada Desert Energy Committee of the Club, and appointed
member of the Salton Sea Long Range Planning Committee.
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EARTH, AIR, and… POLITICS
CONTINUED FROM PAGE 7

directly to the Salton Sea before the end of 2017. This 2017 date
was to give the State of California time to develop a plan to restore the integrity of the Salton Sea. As of November 2014, no
plan had been developed, and the IID called upon the State Water Resources Control Board (SWRCB) to require the state to honor its promise.3 In addition to asking for a meeting of concerned
stakeholders, the IID rather directly indicated that if the State did
not fulfill its obligations under the 2003 agreements, then the
other signatories might be relieved of their obligations as well.
In the two years following, the State of California created
a task force to address the fate of the Sea,4 and the legislature
specifically gave the SWRCB responsibility for creating and implementing a plan. During this two year period, three small projects
(approximately 600 acres each) were initiated to create wetland
habitat on portions of lakebed that were becoming exposed. Two
are located where the New River and the Alamo Rivers bring agricultural run-off water to the south shore of the Sea. The third,
under supervision of the Torres-Martinez Tribe, is near the mouth
of the Whitewater River at the north. The state government has
authorized the release of $80 million in bond monies toward this
work, and a Memorandum of Understanding (MOU)5 between
the federal and state governments, among other provisions, has
provided another $30 million for restoration work. Another $10
million has been promised for this work from the non-profit Water Funder Initiative.
More Recent Developments
In late 2016, the State published a draft restoration plan.
The IID responded with a strong letter6 insisting that the plan
was insufficient. The letter asserted that the plan lacked specific
projects, dates for completion, sources of funding, and consequences for delay. The IID raised the political stakes once again
by asserting that until planning for the Salton Sea was sufficiently
complete, it (the Imperial Irrigation District) could not participate
in negotiations for the allocation of Colorado River Water that
would be needed in the event of the drought continuing. As the
IID has the largest single allocation of Colorado River Water, this
statement carries weight.
In early March of this year, 2017, the SWRCB published a more
complete Salton Sea Management Plan that was acknowledged to
be a significant improvement over the original draft plan.7
Also in March, the IID formally requested that the State Water
Resources Control Board schedule an evidentiary hearing to consider an addition to the 2003 agreements that would strengthen
the legal requirement that the State of California implement and
expand its proposed plan.8 As of this writing, the SWRCB has not
responded to this request.
What is the Salton Sea Management Plan (SSMP)?
Phase I is concerned with short and medium term projects
for the years 2018 through 2028 (see map and caption on page
7). Phase II, which will be concerned with long term efforts, is
under consideration, but has not yet been formulated.
The short term efforts are the three wetland projects that
have already been named, along with infrastructure developments that are to provide water for the more extensive medium
range undertakings.
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Between the years 2018 and 2028, it is projected that an additional 58,000 acres of lakebed will become exposed. Of this, the
SSMP proposes to treat 28,000 acres for dust mitigation. This will
be done by flooding shallow water ponds (which will also serve
for wildlife habit) and through waterless methods of dust control
modeled after work done previously at Owens Lake. This obviously leaves 30,000 acres of exposed lakebed without treatment.
It is intended that the most emissive areas will be the ones treated, assuming that they are reasonably accessible to “fresh water” and that money becomes available. Agricultural run-off into
the New and Alamo Rivers is relatively fresh, and will be mixed
with water already in the Salton Sea to provide habitat of varying degrees of salinity. The Audubon Society has compiled a very
complete outline of the habitat needs at the Sea, and this report
will be consulted in formulating plans. Waterless methods of dust
control include planting vegetation, application of soil stabilizers,
and digging furrows and constructing berms to impede winds.
All the methods have their own construction costs, maintenance
costs, water requirements, and relative effectiveness. When the
engineering requirements for each of these are added, the planning that is required is extremely difficult.
The costs projected through 2028 total $380 million. Of this,
$120 million has already been promised. The remaining $260
million is to be obtained from a variety of sources. Existing environmental funds may provide some money, but the principal
responsibility will fall upon the California State Legislature.
What hasn’t been planned yet?
One question involves geothermal energy production at the
south end of the Salton Sea. The IID operates several small dams
on the Colorado River and is already the provider of electric power for much of Imperial County. The Imperial Irrigation District
is also the owner of much of the geothermal resource near the
Salton Sea and is strongly supportive of its development. Advantages of geothermal energy for the State renewable energy initiative are obvious, but the details of responsible development
have yet to be addressed.
Perhaps of greater significance will be efforts to maintain
sufficient deep-water habitat for the diving waterfowl that use
the Sea as a migratory stopover. Related to this will be decisions
on managing the salinity of the lake if it is not to become a dead
sea devoid of life.
Some of these issues are addressed in another article in this
issue of the Desert Report. It is somewhat reassuring that the
work of Phase I has been structured so that its value will remain
regardless of what is done in the long range.
It is safe to say that debate about the Salton Sea will continue for
many years. Management will be expensive, and compromises will
be required. The only matter about which there is no debate is that a
no-action alternative, in which nothing is done, cannot be accepted.
Footnotes can be found at www.desertreport.org in the section “Notes.”
Craig Deutsche has been active with the Sierra Club for many years,
has volunteered extensively in the Carrizo Plain National Monument,
and is current editor of the Desert Report.
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