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RESTORE NEW MEXICDO

Restore New Mexico is an ambitious partnership to restore our
state’s grasslands, woodlands and riparian areas to a healthy and
productive condition. Since the program began in 2005, more than
1.4 million acres of impaired habitat have been treated, starting the
transition to healthy ecological states.

Our Commitment to Science

By Linda Rundell and Jesse Juen

Since the program began in 2005, Restore New Mexico has seen
remarkable success. With more than 1.4 million acres treated,
and millions more planned, Restore has become a model for land
restoration throughout the country.

One of the guiding philosophies behind the Restore New Mexico
program has been our commitment to science. We want every
decision we make to be informed by the best scientific data. With this
in mind, every project undertaken by Restore New Mexico - whether
it’s restoring shrub-infested landscapes to native grasslands, returning
degraded riparian areas to healthy ecological conditions, thinning
woodlands to reduce the risk of wildfire, or reintroducing wildlife to
their native habitat - is driven by sound science.

We're confident that our Restore treatments are creating tremendous benefits for the land and wildlife
habitat across the state. We’ve got countless before and after photos, testimony from our partners, and the
impossible-to-deny reactions among the many visitors who have toured restored sites. Though we can see
the success with our own eyes, this isn’t enough. We want hard scientific data to support our efforts as well.

That's why BLM-New Mexico and our partners are committed to ensuring that science informs us at every
stage of the decision-making process. The benefit of this commitment to science doesn’t just provide us
another means of touting the success of the program, but it also allows us to continually learn from what
we're doing so we can adapt our strategies and continue to improve over time.

As you read this newsletter, you'll see that the BLM and our partners are doing A LOT of science in our
efforts to restore the land back to healthy condition. However, Restore New Mexico is still in its infancy.
Much of the land we’re improving didn’t become degraded overnight. It took years, decades, and in some
cases over a century for the land to shift to the state we find it in today. Returning the land to healthy,
historic conditions won't be a quick process. Nor will the scientific monitoring we're doing. While we’ve
got some early data confirming the success of our efforts, some of which you'll see in this newsletter, there’s
much more to come.

The whole point of doing science is to help us effectively tell the story of Restore New Mexico and keep us
pointed in the right direction. As you read ahead, you'll learn more about the many ways the BLM and
our partners rely on science to ensure that our efforts are providing the best possible benefit to the land,
resources, and wildlife. So enjoy the newsletter and stay tuned for more scientific results to come. We're
confident you’ll be impressed.

Linda Rundell is the BLM-New Mexico State Director. Jesse Juen is the Associate State Director. They both began their BLM careers
as biologists in the field.
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Partner Profile:
Willard Heck, Rancher Scientist

Weaver Ranch, a 25,000-acre operation in east-central
New Mexico, is a special laboratory of innovation

for vegetative treatments and scientific monitoring.
Owner Jim Weaver and manager Willard Heck have
been conducting scientific monitoring on their ranch
for years, some of which has been funded by the BLM.
Here, Willard Heck speaks to the importance of science
and monitoring in managing the health of the land.

If you want to restore damaged lands to a healthy
condition, it frequently requires management input.
The idea among some folks is that if you leave the land
alone, it will return to what it was. This may work
fairly well in some wetter climates but usually not here
in New Mexico. In dry environments, once a landscape
has been sufficiently altered, it will not return to its
original state in a time frame relevant to humans
without a management input.

kinds of reasons, but for wildlife especially.

At the same time, we began a ten-year monitoring
program. We wanted to know the effects of our
treatments not only on the vegetation but on wildlife,
and the lesser prairie chicken in particular. We
monitored everything we could get our hands on - plant
composition, herbaceous production, insect diversity,
mammals, reptiles and amphibians, soil studies,
weather data, and bird surveys. We felt intuitively that
what we were doing was good for the land and wildlife,
but we wanted hard science to validate this intuition.
We have mountains of data that’s now starting to be
analyzed by graduate students at Texas Tech University,
and pretty soon we’ll have some results.

No doubt this is hard work, and landscape restoration
treatments aren’t cheap, but afterwards we had seven
times more grasses, so it was like we had seven more
ranches. This doesn’t mean you can put seven times
as many cows out there, but it does mean you can do a
lot you couldn’t do before. What

Just stepping back is not a fix
to the problem, and simply
removing the cows won't
magically restore overgrazed
land either. It’s taken over one
hundred years for the land

to get the way it is now, long
before we got here. Restoring
the land to a healthy state isn’t
done easily or quickly. It takes
a variety of management tools
and years of patience.

Weaver Ranch manager Willard Heck in a restored grass- . . . .
land. “This used to be a sea of shinnery oak. We've got Conservation Service, National Fish

After joining Jim Weaver here
on the ranch in the mid-90s,

I gradually began to realize with his help that the

land was unhealthy. There were monocultures of
shinnery oak without much else growing. When

the first ranchers came here with their cows and

the grass was high, they didn’t need to worry about
managing the land. Now we do. Shinnery oak used

to be a subdominant species that was kept that way by
frequent grass fires; now it’s often the dominant species
in many areas. Here at Weaver Ranch, we decided to
use a low dose of the herbicide Tebuthiuron to knock
back the shinnery to a healthy level. We sprayed and
then rested the land for two years. The shinnery oak
was significantly reduced, and grasses came back like
gangbusters.

the transects to prove it.”

You wouldn't believe that much of our ranch used to be
covered in shinnery oak. The results made us confident
we were recreating the healthy, historical conditions
that used to exist here. We’ve put some cropland back
into grass, significantly reducing the wind erosion and
the amount of water used for irrigation. We’ve created
a more diversified grassland, and that’s good for all

I want to stress, though, is that
restoring these lands requires
proper management, but if you do
it right, the improved landscape
health can be beneficial for both
ranchers and wildlife.

We partnered with all kinds of
folks. Our attitude is we’ll partner
with anybody and everybody.
We’ve worked with the Bureau

of Land Management, Fish and
Wildlife Service, Natural Resources

and Wildlife Foundation, and the
Nature Conservancy. We all share a lot of the same
goals, and we’ve found we can get a lot more done and
really benefit the land when we partner together.

We're hoping the monitoring will provide us and others
with some helpful information. We hope to show that
we’ve created a more diverse, healthier environment
that is more profitable to the rancher and benefits
wildlife with proper management. Humans are not
going to leave the landscape any time soon. We're
going to be here, so we need to find a good way to
coexist for human benefit and the health of the land
and wildlife. These are not mutually exclusive — we can
have both with proper management. It’s not easy, but
it’s certainly doable. And that’s what we’re doing.

- Willard Heck, Weaver Ranch Manager

Willard Heck entered the world of agriculture in 1994 after nearly
20 years of working with endangered birds. He has a bachelor’s
degree in wildlife biology from Cornell University. He is a board
member of the North American Grouse Partnership and a founding
partner of the High Plains Lesser Prairie Chicken Festival.



Vegetative Monitoring

Lu Burger, BLM Natural Resource Specialist

Historically, southern New Mexico saw widespread
cattle grazing. By the early 1900s, much of the area had
been overgrazed, which put a tremendous strain on the
land and caused significant vegetation changes. Brush
species, particularly mesquite and creosote, began to
out-compete healthy, native grasses. In many areas
across southern New Mexico, healthy grasslands have
given way to degraded monocultures of mesquite,
creosote, and other brush species. This vegetative
change results in increased erosion and run-off, a
significant decrease in healthy biodiversity and ability
to provide for quality habitat, as well as a negative
effect on the watershed’s ability to

a scale that the only effective option is herbicides.
There’s some sensitivity to the use of herbicides, but
the chemicals we're using today are safe and effective.
They’ve undergone extensive safety testing and have
been approved by the Environmental Protection
Agency. They’re target-specific with little or no impact
on grasses and forbs. And we usually have to apply
herbicides only once to kill the brush species and
allow for native grasses to return. Afterwards, we can
maintain the health of the land with prescribed fire.

Part of my job is to monitor the effectiveness of what
we’re doing. Without good scientific monitoring, it’s
hard to determine how successful we

withstand periodic droughts.

The Restore New Mexico program
began in 2005. We had been
treating degraded landscapes

“Scientific monitoring
informs and guides us
in everything we do.”

are. It’s one thing to have before and
after photos, and we’ve got plenty
of anecdotal evidence supporting
the efficacy of our treatments, but

before this, but with the beginning

of Restore, we got serious about

vegetative treatments on a landscape scale. Across the
state, the BLM and our partners are using a variety

of methods - from aerial herbicide application to
prescribed fire to mechanical removal - to remove
invasive species and begin to restore the land back

to healthy ecological condition. And we're seeing
amazing results.

In many areas, especially southern New Mexico, brush
species have taken over in such intensity and on such

we want to have scientifically sound
monitoring as well. With this, we're
able to make sure we’re accomplishing what we set out
to do. We're also able to learn from our experience to
determine how effective our efforts are - what works
well and what doesn’t, so we can continually improve.
This scientific monitoring informs and guides us in
everything we do.

Here’s how it works: Initial monitoring studies are
completed prior to herbicide application. A line-
point intercept measurement is used to measure
foliar/ground cover percentages as well as species

School House Treatment, BLM Pecos District

Before

Pre-Treatment 5-5-08

Grasses - 43%  Forbs-0% Mesquite - 37%
Species:

Grasses Forbs Shrubs

Tobosa Mesquite
Three-awn

Sideoats grama
Blue grama

Post-Treatment 8-3-10 Mortality 69%

Grasses - 83%  Forbs-8%  Mesquite - 2%
Species:

Grasses Forbs Shrubs

Hairy grama Croton Mesquite

Sideoats grama
Black grama
Ear muhly, Blue grama, Three-awn, Tobosa
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composition. A photo point is established with a

permanent post set. The GPS location of the study area

is also recorded. Follow-up monitoring takes place
after treatment in the second or third growing season.
This length of time is necessary because the herbicide
can require up to three years to effectively kill the
targeted shrub, although the highest percentages of
plants die within the first two years.

The follow-up monitoring consists of re-reading the
line-point intercept and replicating the photo point to
measure the actual change in cover and composition.
In addition, woody plant canopy cover/density

and herbaceous cover is collected along two 4x75
meter transects at each site. Canopy cover of woody
vegetation is determined by measuring interception
along a 75 meter tape placed along the center of the
transect. Density of woody vegetation is measured
by counting individual plants rooted in the 4x75
meter belt. Fifteen 30x60 cm frames are placed along
the tape to measure aerial cover. Within the frames,
percent cover is visually estimated for each individual
species, bare ground, rock/gravel, and litter. Mesquite
mortality is determined by counting all live and dead
plants within each belt transect as well as by walking
through the treatment area and counting 100 plants
(live and dead) to increase search area. Plants are
categorized by stem number and by height of each
plant.

Over the years, we’ve learned a lot about how to
improve the effectiveness of our treatments. For
mesquite, in particular, the conditions have to be just
right for an effective kill. Treatment must occur during
a short window of time during the year, when the

e LU X WHORE i - . £
Lu Burger conducts scientific monitoring on a treated site outside of
Roswell, New Mexico.

UEa

air and soil temperatures, wind, humidity, leaf/pod
growth and color, and many other factors have to be
just right. And because of what we’ve learned, we're
seeing great consistency with our treatments.

Conducting this monitoring is a time-consuming
process. Normally, it takes about two and a half

to three hours per site. But it’s so important for us

to measure the effectiveness of what we’re doing.
Looking ahead to the future, I predict that we’ll
continue to improve the effectiveness of our treatments
as we learn more from the monitoring and science.

Lu Burger, a natural resource specialist with the Restore New
Mexico Team, is a native New Mexican. She studied range
management at the University of Montana and worked for

the Forest Service in Montana and North Dakota as a range
conservationist. She’s been back in New Mexico since 2004 and
with the BLM since 2007.

Wiggens Place Treatment, BLM Pecos District

Before

Pre-Treatment 6-17-07

Grasses-18%  Forbs-0%  Shrubs - 80%
Mesquite - 65%

Species:

Grasses Forbs Shrubs

Three-awn Mesquite

Sand Dropseed Snakeweed

Black grama
Bush muhly

Mortality 66%

Grasses - 39% Forbs-1%  Shrubs - 6%
Mesquite - 5%

Species:

Grasses Forbs Shrubs

Bush muhly Croton Mesquite

Sand Dropseed Snakeweed

Black grama
Plains bristlegrass, Three-awn, Mesa dropseed
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Water and Restore

Michael McGee
Hydrologist, BLM Roswell Field Office

While much of the Restore New Mexico program
focuses on restoring native vegetation and
improving wildlife habitat, there’s also a significant
benefit our treatments are having for water quality
and water quantity.

One important goal of our restoration treatments
is to help improve the quality of surface waters

to support water supplies, irrigation, recreation,
livestock watering, wildlife habitat and aquatic life.
Removing harmful invasive species has numerous
benefits for the health of lands and watersheds.
When we restore healthier native vegetation, soil

erosion and run-off decrease, and overall water Michael McGee, BLM Roswell Field Office Hydrologist, monitoring water
diti . levels and temperatures at Government Springs on the Rio Bonito with
conditions mprove. water level dataloggers.

The Restore New Mexico vegetation treatments human-made pollutants, finally depositing them
improve water quality by decreasing nonpoint into lakes, rivers, wetlands, and ground waters.
source pollution. Nonpoint source pollution, or

polluted runoff, is typically caused by rainfall or Our treatments help control this pollution and
snowmelt moving over and through the ground. benefit water quality, quantity, and the watersheds
As the runoff moves, it carries away natural and within the state of New Mexico by increasing

Soil Moisture Monitoring

NFWF Treated Site 2
11/18/2008 - 09/27/2010

NFWF Control Site 1

11118/2008 - 0972712010
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The BLM and the National Fish and Wildlife Foundation have installed soil moisture sensors and
dataloggers on public lands in southeast New Mexico to analyze vegetation treatments designed to
reduce the dominance of brush species and improve ecological conditions. Our objective is to monitor
soil moisture in both untreated (control site) and treated areas to determine the effectiveness of restoration
treatments and to monitor population counts of desirable vegetation. Soil moisture sensors were installed
at depths of 6 and 18 inches at the untreated and treated sites and measure soil moisture from 0% to
100%. The untreated control site was selected in order to be in close proximity to the treated site. The

soil moisture data depicted in the soil moisture graphs for the untreated and treated sites show that the
treated site maintained a higher subsoil moisture level compared to the untreated control site 1. The
higher subsoil moisture levels in the treated site can be utilized by desired plant species, should help
improve habitat, and move the area to a desired plant community.
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herbaceous ground cover, reducing erosion,
decreasing brush overstory, improving water
infiltration and retention in soil, reducing sediment
yield to rivers, and increasing water yield and water
availability.

in the soil and less run-off and erosion. This will
create a better, healthier condition for the land and
watershed. In a river system with proper vegetation,
you get more water retention and base flows. This
will be a long-term, ongoing process, but we’ll
remain focused on the many

Our restoration projects
result in the conservation
of water that was
previously being utilized
by the targeted invasive
vegetation. Once

the target species are
removed, more water is

“Removing harmful invasive species
has numerous benefits for the health
of lands and watersheds. When we
restore healthier native vegetation,
soil erosion and run-off decrease and
overall water conditions improve.”

benefits these treatments
are having for water in New
Mexico.

A native of Roswell, New Mexico,
Michael McGee received a degree

in geology from New Mexico State
University with concentrations in

then available for use by
desirable grass, shrub and tree species allowing for
the return of native vegetation.

The BLM and the New Mexico Environment
Department use different programs to monitor,
assess, protect, and restore water quality throughout
the state. As part of the Restore New Mexico
program, the BLM performs scientific monitoring of
water quality and quantity to better gauge the effects
of restoration treatments on the land and the water.

Examples include the monitoring of pH,
dissolved oxygen, temperature, conductivity, total
dissolved solids, turbidity, stream flow/discharge,
groundwater levels, fecal coliform bacteria, and
secondary drinking water standards. We're also
setting up soil moisture stations on treated sites
and nearby controlled sites to monitor for changes
in moisture levels in areas treated by the Restore
program.

An interdisciplinary team conducts assessments to
determine Proper Functioning Condition (PFC) of
riparian/wetland areas. These areas are functioning
properly when landform, vegetation, or large
woody debris is present to dissipate stream energy
associated with high water flows, thereby reducing
erosion and improving water quality. In addition,
floodplain development, floodwater retention and
groundwater recharge, bank stabilization, and pond
development occur, which in turn improve habitat
for fish production, waterfowl breeding, and greater
biodiversity.

Twenty years from now, I hope to see native
vegetation reestablished to historic conditions,
before these invasive plants took over. If you have
more native plants, you'll get more water retention

hydrology and biology. During his 17
years with the BLM, he has worked as
a geologist for ten years in Carlsbad and for the past seven years
as a hydrologist in Roswell. His responsibilities include water
rights, surface water, groundwater, the Clean Water Act, riparian
restoration, fisheries restoration, the grazing program, and the oil
and gas program.

The Rio Bonito River before and after mechanical removal of invasive salt
cedar, Russian olive, and Siberian elm trees. Removing invasive species
from riparian areas allows for the return of desirable native grasses, shrubs,
and willows. Also, improving native riparian vegetation helps decrease
surface water temperature by providing shade.



Carbon Sequestration

Dr. Joel Brown,
USDA-Jornada Experimental Range

Dr. Joel Brown has been studying
carbon sequestration as a tool to

help mitigate global climate change.
While the restoration treatments
occurring in New Mexico will likely
have a minimal effect on reducing
atmospheric carbon, restoring
degraded landscapes back to native
grasslands is increasing the amount
of carbon in the soils of treated areas,
which has a direct and positive impact
on the quality and health of the soils and vegetation.
Here, Dr. Brown explains the benefits Restore
treatments are having for the land.

For the layman, what is carbon sequestration?
Carbon sequestration is the process of increasing
carbon in the soils or the vegetation. Typically, a

plant will take in carbon from the atmosphere. This
carbon is stored in the plant and in its roots. When
the plant dies, microorganisms in the soils break down
the plant carbon, and other microorganisms bind the
carbon with soil particles. One of the key indicators
for watershed health is the amount of carbon in the
soil and the form it's in. You want a high aggregate
stability — the more carbon in soil the higher aggregate
stability. This lets water better infiltrate, which is

key to watershed health. Once the carbon is in the
soil, it generally stays there as long as the soil is not
disturbed. Agricultural cropland cannot hold as much
carbon because it is routinely disturbed. Plowing, for
example, breaks up the aggregates and exposes the
carbon to the atmosphere. However, rangeland, like
much of BLM land, is not disturbed as much, so the
soil is able to hold more carbon.

How does your work apply to the land restoration
treatments the Restore New Mexico program has
been doing?

The BLM, through its Restore New Mexico program,
has been conducting many brush control and land
restoration projects. These projects are stabilizing
more carbon in the soils, as well as improving a

variety of other critical factors, like wildlife habitat and
watershed health. By restoring grasslands in the desert
ecosystem, we're increasing the amount of soil carbon,
and that increase is having a very positive effect on
ecosystem function. Also, if you've got healthy grasses,
you’ll see far less soil erosion, and this will greatly help
keep more carbon in the soil.

What'’s the sequestration outlook for New Mexico?
g Ithink New Mexico is a good microcosm for looking at

this issue. We’ve found that prairie soils in the
eastern part of the state hold the most carbon.
These areas have more naturally fertile soils
and greater rainfall, so there’s more carbon in
these soils. We won't see this amount of carbon
in the soils in most of New Mexico. However,
in these vegetative restoration areas, like much
of the landscapes treated in the Restore New
Mexico program, we are seeing a much bigger
percentage increase of carbon in these desert
soils after the treatments compared to before.
And that’s having a very positive impact on
watershed health, soil health, and soil resilience.
All this means the soils and vegetation in New Mexico
can better tolerate drought, the land is less susceptible
to erosion, and has greater nutrient holding capacity.

What kind of scientific studies are being conducted
for soil carbon?

The Jornada Experimental Range has been doing a

lot in this area. We’ve established experimental sites
to collect scientific data. In areas we study, we collect
information on the vegetation, rainfall amounts, and
how the land has been managed. We sample the soils
to determine if we're gaining or losing carbon. We

are also setting up sensors and towers that measure
minute-by-minute changes in the soil and atmosphere.
We also do computer-based modeling that allows us to
accurately predict changes in soil carbon amounts over
much longer time periods.

What do you expect for the future in the area of
carbon sequestration and rangeland management?
This is going to be an increasingly important issue,
especially for rangeland management. The link
between responsible land management and increasing
soil carbon for healthy ecosystem function is something
we're going to be hearing more and more about.

Dr. Joel Brown is a rangeland ecologist at the Jornada
Experimental Range. He is assigned to the USDA Natural
Resources Conservation Service, National Soil Survey Center in
Lincoln, Nebraska. His current activities include research and
development of land classification systems, carbon sequestration
on rangelands, and grazing land ecology. His professional
experience includes five years as an NRCS Field and Area Range
Conservationist in Kansas, five years as a California NRCS State
Rangeland Specialist, five years as CSIRO (Australia) Project
Leader and Senior Principal Research Scientist, and five years as
NRCS Global Change Leader and Cooperating Scientist with the
ARS Jornada Experimental Range. He is currently the National
Leader for Soil Ecology and Ecological Site Inventory. His formal
education includes a bachelor of science degree in agriculture/
botany from Fort Hays State University, a master’s degree in
grazing ecology from Texas A&M University, and a PhD in
shrubland ecology from Texas A&M University.
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Monitoring in the Carlsbad Field Office

The BLM Carlsbad Field Office is joining range science and
technology in our efforts to restore degraded lands in southeast New
Mexico.

One unique system we’ve created is our range monitoring database,
an electronic system to store all our range data, including brush
monitoring and rangeland health monitoring numbers. Originally,
most of this information was recorded and calculated by hand, then
usually kept in a drawer along with countless other paper files. Now,
we're taking these handwritten data sheets and incorporating the data
into our electronic database. We now have the technology in hand-
held electronic monitoring tablets to enter the information from the
field and upload it directly into our system. Once this monitoring
data is entered into the program, we’re able to tie it into our GIS
system.

One of our goals has been to “scale up.” For example, we may have
information for a particular allotment, but we often don’t have more
comprehensive data for a much wider landscape. This new system
will give us a much broader perspective on the health of the land on
a widespread scale. And part of the Restore New Mexico program
is to think on a landscape scale. Basically, this is another tool in

our arsenal, a better way to access all this great data. This will save
a lot of time for everyone involved and also give us much better § ol \" e Y fon
information. e :
Steve Daly, Soil Conservationist in the Carlsbad Field

- Calvin Deal, BLM Carlsbad Range Management Specialist Office, conducts monitoring on a treatment site using a new
hand-held electronic monitoring device.

Last Chance Canyon Treatment,
Southwest of Carlsbad, New Mexico

R

Pre-treatment 2005 Post-treatment 2007 Post-treatment 2008
Grasses Shrubs Grasses Shrubs Grasses Shrubs
3% Cover 51% Cover 36% Cover 2% Cover 54% Cover 0.6% Cover

5% Composition  78% Composition  96% Composition 4% Composition 98% Composition 1% Composition
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Jornada Monitoring for Restore New Mexico

Dr. Brandon Bestelmeyer, USDA-Jornada Experimental Range

The Jornada
Experimental Range
is collaborating
with the BLM and
several universities
to implement
monitoring of
vegetation and
biodiversity as

part of the BLM’s
Restore New Mexico
program’s shrub
control projects in
southwestern New Mexico. This
work is supported by funds from
the Jornada, the BLM, and a
grant from the U.S. Department
of Agriculture. Below, Dr.
Brandon Bestelmeyer describes
the monitoring project he’s
conducting in collaboration with
the BLM Las Cruces Office.

Please tell us a little about this
study.

The assumption with shrub
restoration projects in southern
New Mexico is that these
treatments are increasing
herbaceous cover and perennial
grasses, returning landscapes

to conditions similar to their
historical state. And if you restore
the grasses, wildlife will increase.
But there’s not a lot of scientific
evidence for these claims. So with
this study we’ll be quantifying

the effects of shrub control
projects from the Restore New
Mexico program to determine the
effectiveness of these treatments.

Our goals are, first, to quantify
exactly what’s happening with
these treatments so we can report
in no uncertain terms the results
we're seeing with this big effort.
With every study we conduct,
we’ll contextualize the data for
each site. We’ll look at rainfall,
soil type, soil degradation, and a
host of factors to better understand
the conditions behind successful
treatments. In addition to looking

at the return of perennial
grasses, we'll also be
monitoring for grassland
bird responses,
including scaled quail,
and a grassland rodent
called the banner-tailed
kangaroo rat. Second,
we want to learn from
what we're doing so

we can have a better
understanding of the
variations, to be able to
explain to folks the reasons why
some treatments are better than
others.

Why is this study important?

To us at the Jornada, it's important
to have our ideas and tools
translated into what happens on
the ground, to use the tools of
science to answer questions to
improve the way people interact
with natural ecosystems. For

the BLM, I think it provides an
honest evaluation of the Restore
New Mexico program. In areas
where the BLM proclaims the
successes and benefits, they’ll be
able to promote that with scientific
support. Also, we’ll be able to
learn a lot that will likely help in
future treatments.

For many older historical
treatments, there’s little data and
understanding of the conditions
in the years after the treatments.
For many of these projects, we
don’t have much information on
post-treatment grazing practices,
rainfall, how many shrubs

were left, and other important
considerations. So with this study,
and hopefully moving forward,
we'll be getting a much better
understanding of these many
factors that influence the success of
shrub treatments.

For all of us - scientists, land
managers, ranchers on the ground
- we're trying to explain and

quantify what’s going on, and

the quantification and learning
from these studies will result in
better adaptive management, so
we can continue to take maximum
advantage of this program.

What's the timeline for this
project? When do you expect to
have some results?

These are long-term monitoring
studies, so we won’t have much
data for a few years. Our first
plots, including treatments with
control sites, were set up in 2007,
when those areas were sprayed
with shrub-specific herbicide. In
a year or two, we’ll have our first
localized evaluation of vegetation
responses. On recent treatments,
we won't see shrub death for
another year, and it will be several
years to track responses. We won't
be able to report these results for a
few years because the effects take
time to develop.

In addition, we are collaborating
with researchers at the University
of Illinois and University of
Oklahoma to track animal
responses in many of the
vegetation monitoring sites and in
some historical treatments. Some
of the grassland bird response
data from historical treatments
will be available within a year.
Monitoring data from current
treatments may take several years
to produce useful interpretations.
But again, this is a long-term
effort.

For the wildlife monitoring, why
are you focusing on the banner-
tailed kangaroo rat and scaled
quail?

These are both important
grassland species, key species in
this ecosystem that you would
expect to respond positively to
Restore New Mexico treatments.
Historically, both of these species
were expected to be present in
much higher numbers than they
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are today. What'’s interesting is
that in these shrub-infested sites
there are many historic mounds
where the kangaroo rats used

to live. You can even see them

on Google Earth, but almost all

of them are unoccupied today.
There’s evidence that these species
were much more prominent when
there were more grasses present
and fewer shrubs, so we're going
to be monitoring their numbers
after these treatments take place
to get a better idea of the effects of
these treatments on wildlife.

What'’s your outlook?

On the science side, there’s been a
lot of cooperation, and we're very
pleased to have the support of
folks at the BLM. This is a great
example of cooperation between
scientists and land management
agencies, not to mention ranchers
and environmental groups. This
type of cooperation is often talked
about but doesn’t happen that
often. Pass or fail, we're going

to get great information from
this. We might see places where
it doesn’t work so well and places
where it works great, but it’s hard
to predict at this point. There
may be places where the soil is so
eroded that we find it’s hard for
grasses to return and sustain, and
there are other places where we
hope to see great results. Weather
permitting, of course. (Laughs.)

Dr. Brandon Bestelmeyer is a research
ecologist with the USDA-ARS Jornada
Experimental Range and adjunct
Assistant Professor of Biology at New
Mexico State University. He has worked
in arid and semi-arid rangelands for 17
years. He frequently collaborates with
management agencies (NRCS, BLM,
U.S. Forest Service, National Park
Service, and U.S. Geological Survey) and
nongovernmental organizations (Nature
Conservancy, Malpai Borderlands Group)
on the development of land classification
systems, management models, and
landscape monitoring. He received
bachelor’s degrees in biological science
and applied ecology from the University
of California, Irvine, and a master’s

in zoology and PhD in ecology from
Colorado State University.

Las Cruces District Office
Ecological Site Descriptions

An Ecological Site Description (ESD) depicts a particular area defined

by specific physical characteristics that produces distinctive kinds and
amounts of vegetation. Knowing the vegetation and soils in an area gives
us a good understanding of the area’s potential for improvement or how
management decisions will affect the site over time.

For example, when planning brush control projects, we want to be
confident that our efforts are going to have a positive impact on the
landscape. Interpretation of the ESD to on-the-ground conditions helps
us identify the sites with the greatest potential for restoration, thus better
ensuring an effective treatment.

The Jornada ARS has taken the interpretation of an ESD one step
further. Through the use of satellite imagery, they can provide us with a
geospatial representation of conditions on the ground (see below). With
this information, we are becoming more efficient in our site selection

for treatments, treatment design, and selection of monitoring plots. In
addition, we can overlay the state map on older treatments to answer
questions about the effectiveness of past treatments.

- Leticia Lister, BLM Supervisory Rangeland Management Specialist

Graphic generated by Laura Burkett,
range technician with Jornada ARS
Loam Aot GG §. T R ;

\ 2).' ‘Majpais’ sandy
600 £

This “state map” describes the ecological sites within the West Potrillos Wilderness Study Area

in Dofia Ana County. Portions of this area were treated by the BLM Las Cruces District Office in
December 2010. When interpreted, this state map tells us that the Shallow sandy #124 is primarily
a black grama grassland, with a smaller area composed of altered grassland and scattered areas of
shrub-invaded grassland. Note the fine scale mapping of the state map, depicted by the green lines,
as compared to the ecological site mapping from the 1980s Soil Vegetation Inventory data, which is
depicted by the blue lines. Resource specialists use this information to evaluate range conditions
and plan treatment options. On a larger scale, we are beginning to use this information to convey to
our partners the district’s planning efforts as we plan treatment projects with the greatest potential for
restoration.
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Forest Restoration and Scientific Monitoring

Jeremy Kruger, BLM New Mexico Forestry Program Lead

Forests and
woodlands in the
southwest are
fire-dependent
ecosystems that
need natural fire to
create the diversity
in vegetation and
spatial distribution
(i.e., a mosaic)

that many types

of wildlife require.
Fire plays a restorative role in the
arid forest ecosystems of New
Mexico. In wetter parts of the
country, dead trees fall over and
decompose, putting nutrients back
into the soils. The southwest is
different. We don’t have nearly

as much moisture here as other
parts of the country, so fire plays
that critical role of replenishing
nutrients in the soil.

Historically, fires burned
throughout southwest forests and
woodlands at regular intervals.
When fire suppression began in
earnest in the 1920s, the natural
fire cycle was thrown off. This
has resulted in increased densities
of trees, many of which would
have burned naturally over the
years. Along with the increased
tree densities, there have been
increases in erosion, damage to
cultural resources, modification of
habitat and, of course, the danger
to the public from catastrophic
wildfire. In many areas, we cannot
simply “put fire back” without
thinning first. In order to restore
fire’s natural role, we have to get
the forest in a condition where
reintroduced fire will have a
positive impact rather than create
another conflagration.

Prescribed fire is one of the
management tools we use for
forest and watershed restoration.
Oftentimes, the forest thinning

work is conducted in
such a way to prepare the
site for future prescribed
fire. For example, sites
often have a high density
of trees and lack an
understory of herbaceous
vegetation (grasses).
These grasses act as fuels
to carry the fire, so without
the grasses it’s difficult

to conduct effective
prescribed burns. So many of our
projects focus on getting more
grasses to grow so we can create
better conditions for effective
prescribed fire treatments.

When you combine forest
treatments with prescribed fire,
it’s imperative that we conduct
scientifically sound monitoring
to make sure our treatments are
achieving our desired objectives.
These forest inventory and
monitoring studies tell us many
things: what types of trees we
have out there, what sizes, and
how many we have. We're trying
to quantify the spatial distribution,
composition, and abundance of
forest species for the purpose

of developing management
prescriptions. We do inventory
work so we

inventory data then goes into the
Forest Vegetation Information
System (FORVIS), the forest
inventory database managed by
the BLM’s National Operations
Center.

Throughout New Mexico, the BLM
has undertaken a variety of forest
restoration projects including
mule deer habitat improvement
in pifion-juniper woodlands,
hazardous fuels reduction in the
Wildland Urban Interface, and
aspen restoration in the mixed
conifer forests. Currently, we're
doing a lot of forest inventory
and monitoring of woodlands.
Over the past few years, we've
partnered with the Forest and
Watershed Restoration Institute
(FWRI) at New Mexico Highlands
University to conduct forest
inventory and monitoring under
an agreement with the New
Mexico Association of Counties.
The Institute has done several
thousand acres of inventory work
for the BLM, employing their
students to work on inventory
crews throughout the summer.
This partnership provides useful
and high quality data that guides
our fire program and also allows
us to provide meaningful job

know what sort
of resources are
out there on

the ground and
to collect pre-
project baseline
data. And for
each project, we
also collect post-
project data to
see how we’ve
modified the
forest, to see what
species are there,
the changes, and
the abundance of
vegetation. This

Prescribed fire keeps rangelands healthy. A prescribed burn near Capitan,
New Mexico.
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opportunities and experience to

youth, Forest Stand Delineation and
Recently, the Institute and BLM Vegetation Mapping With GIS

have partnered to complete a
pilot project of stand delineation,
utilizing tools of remote sensing,
GIS, and aerial photography to
identify and delineate stands of
forest by density. This helps us
identify and quantify areas with
encroachment of juniper into
meadows and grasslands. With
this technology, we can create

GIS layers of important areas and
establish baseline ecological data
to help us prioritize projects. This
partnership project completed
about 45,000 acres last year, and
we’re hoping to do even more next
year.

Laguna Larga Watershed | Laguna Larga Watershed
Vegetation Delineation Project Vegetation Delineation Project
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high quality forest inventory and
ecological monitoring. This data
helps us answer two important
questions: What do we have

out there on the ground, and are
our treatments working the way

Before delineation

&
s
. O
they’re supposed to? We're still in Logonft =
. Percenl Cover P
the early phases of data collection, ey i NORE o 2) 2
but we're excited to have these ¢ Herh °°‘*°"=;:.':‘::‘E..' o ; -—;f_,-« :
tools and resources available. : b Ef,iﬁiiim.fndi_«: ; 2
They will help us immensely as we % B o : ‘E
continue to restore our forests and o€ Shfub Cover >=30and ;:;?ib = o
woodlands to healthy ecological ity oy §
conditions. o4 Tree Cover >= 30 and < 40! s
o8 Tree Caver >= 40 ard <50 %
@i -Tree Cover >= 50 and <860% o0
Jeremy Kruger was born in New York O st e %
City and grew up in New Jersey. He Tréa Coler >=80.and < 90 S
studied resource economics at the Tres Cover »= 90 dndie=100% = ©
University of Vermont School of Natural The BLM is partnering with the Forest and Watershed Restoration Institute at
Resources and later earned a master’s Highlands University to map vegetation using new, innovative remote-sensing
degree in environmental law from tools. The stand-delineation project creates a GIS layer through grouping
Vermont Law School. After moving to vegetation by density, aspect, slope, and elevation. These polygons are given a
New Mexico in 1994, he worked for the series of attributes describing their properties, such as vegetation type, percent
Forest Service for seven years, four years cover, and cover type. There are many potential uses for these layers. Range
as a backcountry ranger and three years staff can calculate how many acres of meadows are being invaded by junipers.
on a hot shot fire crew. Afterwards, he Fire and fuels staff can assess the fire hazard across the landscape with higher
spent four years at the New Mexico State resolution than current planning tools allow. Wildlife biologists can add habitat
Land Office as a district resource manager, data to the GIS forest stand layers to help create habitat models and prioritize
then three years at the New Mexico restoration projects. The best part is that all this can be done for around six cents
State Forestry Division as a forest health per acre. GIS layers derived from the stand delineation software will be linked
specialist. Jeremy began working for the to the Forest Vegetation Information System (FORVIS), the forest inventory
BLM in January 2010 as the forestry database managed by the BLM’s National Operations Center.

program lead.




The Technology of Aerial Herbicide Application

Richie Crockett, Aerial Herbicide Applicator

The technology behind herbicide application has
changed drastically over the years, significantly
improving how herbicides are applied. Richie
Crockett, aerial herbicide application contractor
and owner of Devil Dusters, Inc., has been awarded
contracts for some of the Restore New Mexico
treatments since the program began in 2005. Here,
Mr. Crockett discusses the technological changes
and improvements he’s seen in the herbicide
application industry.

How has the herbicide application process changed
over the years?

Everything is automated and digital nowadays. We
use GPS to guide us in everything we do. In the old
days, we’d have guys out there with flags and pick-
up trucks marking our tracks. Now with GPS and

the technology in our planes today, we can’t believe
how we used to do it in the past. The process has
gotten more complicated over the years, but in many
ways it’s also made things a whole lot easier and more
accurate. It's improved safety tremendously, too.

Could you tell us about the technology you use
during your applications?

For each treatment, we first get out on the ground at
the site and look at what needs to be done. We use
Google Earth to map out what they want done, map
out the latitude and longitude. Back in the office,
we enter the data into computer programs which
will be uploaded into the plane’s GPS. So during the
flight, the pilot will see the plots he’s spraying on the
screen in the cockpit. The system sets up a line on our
screen, and the pilot navigates by following the line.
A system of lights tells him when he’s off by even

a little, so he can readjust and get a more accurate
application.

We calibrate our systems so the flow control is always
consistent and applying herbicide at the exact rate
desired. And the plane’s system will automatically
turn on and off at the right times and over the

right areas. And for sensitive areas - like riparian

or wildlife areas - we can program the system to
automatically shut off over these sensitive “leave out”
areas.

During the treatment, the plane’s computer system
measures everything — height, wind speed, humidity,

Richie Crockett, owner of Devil Dusters, Inc.

drift, basically all the measurements we want to know.
This data is very helpful for us.

How effective and accurate are these herbicide
treatments?

GPS is exact. If we're off a foot, we know it.
Everything’s programmed in advance into the system.
We just fly the plane and the technology applies

the herbicide according to the program. Also, our
system gives us a report trail, showing how accurate
the treatment was. It shows lines, places left out, air
speed, all the data we need to be guaranteed we did
an effective application. With this data, we can see if
we missed a swath and we can go back and fix it.

The system accounts for all the conditions outside at
the time of the application and puts you right where
you need to be. All of this information helps us make
sure each treatment is effective and accurate. We’ve
calibrated all our planes so our systems have proper
flow control, and the sprayers are linked to the GPS
for the amount of herbicide to be sprayed per acre.
And there’s a valve that will automatically open and
shut to regulate the flow of herbicide.

We’ve done testing clinics to better gauge our
effectiveness. There are some different ideas on
how fast we should fly and how wide a swath we
could spray. So we’ve tested this to see what’s the
best method and calibration. We want to do good
work that’s accurate and consistent, so we're always
evaluating our methods to ensure we're doing things
as best we can. We learned a lot from these fly-in
clinics.
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Considering how much the technology has changed
in the past decade or so, what does the future hold
for herbicide applications?

One of the new promising technologies we're excited
about is the new electrostatic applications. A plane

is fitted with an electrostatic device that puts an
electric charge on the herbicide. Plants naturally
always have a neutral charge. So when we charge

the herbicide particles, they're attracted to the plant
like a magnet. With conventional spraying, we might
see two or three droplets on a leaf. With electrostatic
applications, we're seeing a lot more. The herbicide is
even getting underneath the leaf!

One of the challenges with spraying mesquite is
that if you don't get a good enough coverage of the
plant with herbicide, it won’t die. With this new
electrostatic treatment, it holds the possibility of
getting a much better herbicide coverage and higher
mortality of the brush species we're targeting. And
the greater the mesquite mortality, the more healthy
grasses will return. The electrostatic treatments are
still pretty new and there’s more work that needs to
be done, but we're learning a lot, and it holds great
potential for the future.

What are your thoughts on the Restore New Mexico
program from your perspective high off the ground?

I've lived here all my life and have never seen the
grass the way it is now. With the early Restore
treatments done in 2005 and 2006, when you drive

These native trees are some of the larger western soapberry trees in
southeast New Mexico, easily 30 feet tall. They also had a pair of nesting
hawks in residence. By buffering the trees during treatment, we were able to
maintain wildlife habitat, species diversity, as well as aesthetics in the area.

by or fly over, you just wouldn't believe what these
landscapes looked like before.

My grandfather came to this area in 1908. He used

to tell a story about the grasses touching his stirrups
when he rode his horse. This was before the mesquite
and creosote got really bad and took over the grasses.
Some of these treated areas now, the grass hits your
spurs.

Richie Crockett was born in Artesia and raised in Hope,
New Mexico. He got started in the aerial herbicide
application business in 1983. He has been contracting with
BLM for Restore New Mexico treatments since 2005.

In March 2010, the BLM Pecos District Office hosted
a S.A.EE. (self-regulating application and flight
efficiency) spray test for calibration of the Restore
New Mexico aerial herbicide contract planes. This
calibration test analyzed the spray pattern and the
liquid droplet spectrum applied from airplanes at
the speed and typical conditions experienced in the
field during the BLM’s Restore herbicide treatments.
The planes being tested made multiple test passes,
spraying fluorescent dye. The dye settled on a string
stretched along the spray swath and a set of water-
sensitive cards placed in the middle of the sprayed
area. The string and cards were then analyzed to
determine if the current application techniques are
appropriate for the herbicide being used and the
target species being sprayed. This aerial test helped
the BLM further improve the efficiency, effectiveness,
and safety of our spray treatments.

Aerial Spray Pattern Analysis

Photo by John Wallace

District Office, collecting data during last year’s plane calibration spray
test.
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Farmington Cheatgrass Studies

Jeff Tafoya, BLM Lead Rangeland
Management Specialist, Farmington
Field Office

Land managers across the west

are struggling with the rapid
encroachment of invasive Downy
brome (aka cheatgrass). In northwest
New Mexico, the Farmington Field
Office has been working diligently to
develop new and more effective ways
to manage this noxious weed.

In the Farmington area, we have lands that are
already dominated by cheatgrass and other areas
where it is rapidly replacing the healthy, natural plant
community.

Native to Europe and parts of Asia and Africa,
cheatgrass was introduced accidentally in the United
States during the late 1800s. Cheatgrass has a high
germination rate and starts growing before other
native grasses, quickly out-competing native perennial
vegetation. Cheatgrass has the ability to completely
replace native vegetation, drastically altering the
ecosystem it invades. It also dries out early, posing
great wildfire risks. Even after burning, the seeds
remain in the ground, and the aggressive grass returns
even thicker.

Faced with great risks to the vegetative community,

Invasive cheatgrass has spread rapidly across the west, disrupting natural
fire cycles as well as vegetative and wildlife communities by greatly
increasing the risk for frequent and catastrophic wildfires. The Kolob fire
did terrible environmental damage to lands in and adjacent to Zion National
Park for over four days in 2006.

the Farmington Field Office is conducting
experiments to determine the best methods
for controlling this noxious invader. In 2007
the BLM approved the use of a new herbicide
called Imazapic, which shows promise at
effectively managing cheatgrass. We have
planned several test applications to use the
herbicide on cheatgrass. The applications will
be done using combinations of the herbicides
Imazapic and Glyphosate.

The Manzanares Cheatgrass Project is the largest and
most intensive of the planned projects. The study area
encompasses 250 acres that will be divided into four
different trial blocks. The blocks will be subject to
prescribed burning, seeding, and herbicide application
at different times of the year to determine which
combination of manipulation and timing yields the
best results.

Imazapic is used as a pre-emergent herbicide when
used for cheatgrass. A small amount is applied to soil
where cheatgrass grows, so that when seeds of the
plant germinate, the chemical is there to prohibit the
growth of the young plant, but not disturb the healthy,
native grasses. Timing of the herbicide applications is
critical because the herbicides won’t work if they are
applied after the plant begins growing. If cheatgrass
is already growing, the BLM can use a very light
application of Glyphosate to kill germinated plants.

Photo spectrometry of the test areas has been
conducted by airplane flyovers utilizing pixilated
aerial color imagery. Ground monitoring is also being
conducted to track differences in the plant community
after the treatments are completed.

Each block will have a different scenario of treatment
with the chemicals, prescribed fire and reseeding.

With the four planned herbicide application test
scenarios, the first test block will be burned in 2011 by
a BLM fire crew sometime between April 1 and

May 15, followed by seeding the test block with
desirable grasses sometime in June. The block will
then be divided in half. Half will be treated with
herbicide in the fall of 2011 and the other half will be
treated in the spring, to determine which treatment is
the most effective.
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Photospectrometry

As cheatgrass continues to infest rangelands

across the west, new mapping techniques, such as

Ehotospectrometry, are proving to be effective tools in
elping to control the spread of this invasive species.

Today, there are many digital image enhancement
options available which magnify subtle color differences
in different types of plants and allow accurate mapping
of specific vegetation types. “Cheatgrass displays a
unique spectral ‘signature,” which can be enhanced
using image analysis software,” said Warren Thetford
of Precision Brush Control from Lubbock, TX, who did
the spectrometry work for the BLM. The result is an
image map showing the locations of cheatgrass. Aerial
imagery combined with spectral analysis is the most cost-
effective way to accurately map the extent and densi

of cheatgrass. The only viable alternative is to send field
crews with ATVs and éPS equipment to map it on the
ground. The labor-intensive nature of such an approach
usually makes it cost-prohibitive.

By knowing the amount and location of cheatgrass in a
particular area, land managers can begin the process of
establishing a control plan.” The mapped patches can be
input directly into GPS-guided aerial spray systems on

he icoFters or airplanes, eliminating the nearly impossible
task of asking herbicide applicator pilots to identity

the cheatgrass ‘on the fly.” And if the best management
approach involves ground spraying or burning, field
crews have GPS-ready maps to guide them to the
locations.

An initial enhanced digital image of the Manzanares cheatgrass
project area magnifying the differences in vegetation types’ spectral
signatures.

L e el

Analysis of the initial spectrometry data reveals the areas that
specifically display the 'signature' of cheatgrass.

The second test block will be burned sometime during
the early fall, followed by seeding. That block also
will be divided in half with one half being treated in
the fall of 2011 and the other half treated in the spring
of 2012 to determine what works best.

The project area will have a weather station to
monitor precipitation and temperature to determine
what effects weather has on the treatments. We're
partnering with the New Mexico State University
Cooperative Extension and the Range Improvement
Task Force to conduct the monitoring and publish

the results. We’ve also partnered with the Rocky
Mountain Research Station and University of Idaho in
2008 to host a project site to study the potential effects
of using fungal endophytes to manage cheatgrass.

Our monitoring will include species composition
before and after treatments, response of native and
invasive vegetation to herbicide treatments, and
biomass production. We will monitor the cheatgrass
to see if it comes back weak or strong, thick or

thin. Our goal is to determine the best approach to
managing this noxious and invasive plant.

Results of the studies should be published in 2012.

Born and raised in Taos, New Mexico, Jeff Tafoya double-majored
in range management and wildlife science at New Mexico State
University, later receiving a master’s degree in wildlife science.
He worked as a wildlife technician with the Forest Service on the
Apache Sitgreaves National Forest in Arizona before joining the
BLM as a rangeland management specialist in Monticello, Utah.
He’s been with the Farmington Field Office since 2000, working
as an environmental protection specialist, a range management
specialist, and now the healthy lands coordinator and lead range
specialist.

Jeff Tafoya, a rangeland management specialist for the BLM Farmington
Field Office, establishes a baseline monitoring plot for cheatgrass studies on
Manzanares Mesa.
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Wildlife Monitoring and Restore

Since improving habitat for wildlife is a fundamental
component of the Restore New Mexico program, we're
committed to conducting wildlife monitoring on our
treatment sites. With this monitoring, we want to be
able to tell the public and interested organizations
exactly what we’re doing and how we’re improving
conditions for various wildlife species. Also, we
conduct monitoring for ourselves and for our partners,
so we can know the effectiveness of our restoration
treatments. If something’s working well, we want to
know it. And if something’s not working, we definitely
want to know that, so we can adjust and improve.

One critical aspect of wildlife monitoring has been the
collection of baseline data before treatments. With
baseline data, we’re able to come back over time after
treatments to compare vegetation changes and wildlife
responses.

One reason wildlife monitoring is so important for
us is that populations of wildlife species provide a
biological indicator for the health of an ecosystem. Just
like all the monitoring being conducted in the Restore
program, it will take a few years before we know
conclusively the effects we're having. The restoration
treatments we're doing won't bring results overnight,
but we're confident that our efforts to restore degraded
lands back to healthy conditions will have a very
positive impact on New Mexico’s wildlife.

- John Sherman, BLM Wildlife Program Lead

Farmington District Office

Each winter we conduct helicopter surveys in our
partnership with New Mexico Department of Game
and Fish to monitor trends in the numbers of deer, elk,
and antelope utilizing specific areas. Treated areas are
surveyed every winter to evaluate the success of our
restoration projects.

We’ve also been collecting fecal samples from deer
and elk to better understand what forage components
the animals are using on a seasonal basis and to
determine the protein levels in their diets during the

i

Pronghorn antelope utilizing a sage treatment in the Ensenada Mesa
Wildlife Area.

spring/early summer when they are giving birth and
nursing their young. One of the major objectives of
the Restore program is to increase the herbaceous,
high protein vegetation that deer, elk and antelope
need. Conducting fecal analysis gives us a baseline
to compare in the years ahead to see if we’ve made

a difference in the amount of protein available on a
widespread basis.

Several types of vegetation studies are being conducted
where new vegetation treatments are proposed. In
addition to cover transects, browse studies to assess
the degree of use on key browse species are read every
three years.

We're conducting monitoring using cameras that are
activated by motion or a heat signature, placed at select
water sources to determine the relative diversity of
animals using the water. The effectiveness of the water
source relative to other designs of water developments
is also being considered.

Bird monitoring studies to determine the number of
avian species along a specific route within a specific
habitat type have been conducted for the past 10 years.
These studies provide a baseline of the kinds and
numbers of birds in certain areas that can be used for
comparison following habitat improvement projects
and vegetation treatments.

- John Hansen, BLM Farmington Wildlife Biologist

Pecos District Office

In order to measure the success of the Restore program,
pre- and post-monitoring data is being compiled.
Riparian avian surveys in salt cedar removal areas
are showing an overall increase in avian diversity in
these areas. For the purpose of monitoring riparian
health, we collect aquatic macroinvertebrate samples.
Herpetological surveys of treated lands before and
after treatments are conducted to observe the effects
on local reptiles. Corresponding insect diversity data
is also collected. In addition, we’re conducting aerial
surveys for antelope in order to establish a habitat

The Pecos District is working with industry and ranchers to improve habitat
for the dunes sagebrush lizard.
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management plan for the species. Furthermore, in
partnership with Game and Fish, we have completed
antelope and Rio Grande wild turkey releases in areas
that have benefited from restoration projects.

Two species of significant concern for the Pecos District
are the lesser prairie chicken and the dunes sagebrush
lizard. We have been conducting absence/presence
surveys for many years on these species. Documented
locations for these species allow us to establish
avoidance areas which are crucial for their protection.
Currently, we are collecting data in areas which have
the potential of becoming special habitat areas for the
lesser prairie chicken, which in turn will contribute to
a habitat nucleus and assist the species in regaining a
foothold in its historical range. We are also advocating
for the Candidate Conservation Agreements (CCAs)
and Candidate Conservation Agreements with
Assurances (CCAAs), programs with local ranchers
and industry, which allow for proactive private/public
collaborations with the result of improved habitat
and a greater sense of stewardship for the land for all
involved.

- Johnny Chopp, BLM Carlsbad Wildlife Biologist

Albuquerque District Office

To complement our habitat restoration work, we’ve
initiated pre- and post-project monitoring within
our priority landscape project areas. Data gained
will provide information on changes in wildlife use
and changes in vegetative composition over time. In
addition, survey information will also indicate the
presence of special status species and assist us in
developing mitigation measures to reduce potential
adverse impacts to these species. Information collected
will also assist us in determining if the projects are
meeting our objectives.

We've partnered with Game and Fish to collect annual

desert bighorn sheep monitoring data. We're collecting
long-term survey trend data for birds, prairie dogs, and
bats that will indicate any wildlife changes over time.
We also have several wildlife monitoring cameras set
out at key areas to assist with determining wildlife use
before and after habitat treatments.

- Carlos Madril, BLM Socorro Wildlife Biologist

The BLM has partnered with the New Mexico Department of Game and Fish
to monitor bighorn sheep.

Las Cruces District Office

We are partnering with the USDA Agriculture
Research Station - Jornada Experimental Range to
establish scientific studies to quantify the effects of
our shrub control projects. Concurrently, breeding
bird surveys are conducted within treated and control
plots to document changes in grassland bird diversity
and abundance. As part of the overall biodiversity
monitoring study, small mammal responses are

also being studied. We are also sponsoring a New
Mexico State University graduate student project,
wherein paired breeding bird surveys and vegetation
monitoring in treated and untreated areas will further
document grassland bird responses within older
restoration treatments.

Restoration projects are designed in close coordination
with Game and Fish to achieve mutual objectives.
Annual monitoring surveys by Game and Fish in ke
desert bighorn, mule deer, and pronghorn areas wil
complement BLM’s restoration work. We are also
partnering with Game and Fish and Jornada to monitor
responses of scaled quail populations within treated
areas of key interest to local sportsmen. Information
relative to quail responses to variations in treatment
patch size, herbicide application rates, key leave areas,
and post-treatment management will provide useful
design information for future projects.

Existing and new wildlife water developments within
treated landscapes are being monitored with cameras
to document relative diversity and abundance of
animals using water sites as quality and availability of
habitat change over time.

Grassland restoration is being accomplished in
conjunction with the release of Aplomado falcons at
five different locations in southwest New Mexico.
Falcon surveys during the breeding season are being
conducted in key habitats in coordination with the
Peregrine Fund, the Turner Foundation, and Fish and
Wildlife Service to assist in documenting successful
recovery efforts for this federally listed species.

- Ray Lister, BLM Las Cruces Supervisory

Natural Resource Specialist

The Las Cruces Office has been working with the Peregrine Fund to
reintroduce Aplomado falcons to their native habitat in southern New Mexico.

~ Photo .courtesy of David J. Griffin
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Restore: Looking Ahead

Don Ellsworth, BLM Restore New Mexico Program Lead

With five years under our belt, we have a lot to be proud of.
Over 1.4 million acres of degraded lands have been treated,
beginning a shift back to a healthy, ecological state. And
there are millions of acres more across New Mexico we’'d
like to improve in the coming years.

Strengthening our current partnerships and developing new
ones will ensure the continued success of the Restore New
Mexico program. The cornerstone of Restore has been our
ability to partner with all types of organizations — ranchers,
industry, environmental groups, and sportsmen — to find
common ground and shared values over which we can
cooperate to benefit the health of the land and wildlife in
New Mexico. Partnerships have been the key to our success
thus far, and we know that our future objectives can be Don _EIIsworth at a mesquite site the BLM and partners are looking at
accomplished by working in cooperation with other groups reating

who share a concern for the land and wildlife.

And we're definitely going to continue our commitment to science, monitoring, and improving the technology
we use, all of which helps us accomplish our mission of improving the health of the land. Restore New Mexico is
still a relatively new program. Though we’re seriously committed to scientific monitoring, it will take some time
before the results come in. That said, we're looking forward to the results.

BLM New Mexico State Office
301 Dinosaur Trail

Santa Fe, New Mexico 87508
505.954.2000

Restore New Mexico Contacts:

Don Ellsworth 505.761.8900 1
Lu Burger 575.627.0248 FF
Bill Merhege 505.954.2168 =R

www.blm.gov/nm/restore

www.facebook.com/blmnewmexico

\
L

55
W
|_]
gt
el
)

z
m
3
=
=
o]
o

BLM/NM/GI-11-07-2764



