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Executive Summary

Grassland vegetation is the most widespread
vegetation type occurring in the Southern
Plains. Exotic species invasions, expanding
row-crop agriculture, overgrazing, mineral
exploration, and establishment of woodlots
and shelterbelts have all contributed to grass-
land degradation and loss of genetic diversity.
Monitoring grassland vegetation communities
will help Southern Plains park managers better
understand the dynamic nature of these ecosys-
tems and the processes that control them.

From the perspectives of both fire manage-
ment and ecological health, it is important to
understand the effects of fire as a process that
shapes our grassland communities. Given the
high overlap in each program’s goals in moni-
toring these ecosystems, it makes sense for the
Inventory & Monitoring (I&M) Program and
the NPS Fire Program to join in a collabora-
tive monitoring effort. This project represents
the continuing effort toward establishing that
collaboration (Folts-Zettner et al. 2007).

During 2010, a crew funded by both the &M
and Fire programs worked on a pilot of the

collaborative field efforts. In addition to survey-
ing standard Fire Program shrub transects and
conducting biomass sampling (USDI National
Park Service 2003), the crew fielded by the
Southern Plains Fire Group sampled species
composition and abundance using methods
employed by the Southern Plains Inventory &
Monitoring Network. Conditions were such in
2011 that each program had to field a monitor-
ing team, but each team followed the integrated
protocol and data was pooled for analysis. A
total of 109 permanent transects were moni-
tored across the Southern Plains in 2010, while
96 transects were sampled in 2011.

The results presented in this two-year report
represent two field seasons with very different
growing conditions. 2010 was a year of average
to above normal rainfall and green vegetation,
but the winter was dry and the following spring
brought no rainfall. 2011 was a year of extreme
drought across the southern plains. The combi-
nation of limited annual data and very different
growing conditions means that no inferences
can yet be made to trends or drought effects.
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1 Introduction

Grassland vegetation is the most wide-
spread vegetation type occurring in the
Southern Plains. Exotic species invasions,
expanding row-crop agriculture, over-
grazing, mineral exploration, and estab-
lishment of woodlots and shelterbelts
have all contributed to grassland degra-
dation and loss of genetic diversity. Moni-
toring grassland vegetation communities
will help Southern Plains park managers
better understand the dynamic nature of
these ecosystems and the processes that
control them. Monitoring will also pro-
vide an early warning of abnormal condi-
tions, which will allow managers to make
effective decisions for mitigation. This
effort should also be a source of contrib-
uting information to the planning of any
prairie restoration efforts.

Fire is a critical natural process and a pri-
mary influence on the plant and wildlife
communities of national parks and the
Southern Plains ecosystem. Fire, along
with climate, is also the biggest determi-
nant of whether grasslands preclude for-
ests in the Southern Plains (Axelrod 1985;
Anderson 1990). Monitoring the effects

of fire on park ecosystems is an important
part of the National Park Service (NPS)
Fire Program. Fire managers need to ac-
curately predict fire behavior under vary-
ing weather conditions, and predict how
fuel loads will affect fire behavior, plant
populations, and tree regeneration. From
the perspectives of both fire management
and ecological health, it is important to
understand the effects of fire as a process
that shapes our grassland communities.
Given the high overlap in each program’s
goals in monitoring these ecosystems, it
makes sense for the Inventory & Moni-
toring (I&M) Program and the NPS Fire
Program to join in a collaborative moni-
toring effort. This project represents the
continuing effort toward establishing that
collaboration (Folts-Zettner et al. 2007).

OLOHd SdN

Monitoring grassland
vegetation communities

will help Southern Plains
region park managers better
understand the dynamic
nature of these ecosystems
and the processes that
control them.

Chapter 1: Introduction
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2 Collaborative Framework

2.1 Goals and objectives

The overall goal of monitoring South-
ern Plains grassland communities is to
help park managers better understand
the dynamic nature of grassland vegeta-
tion ecosystems and the processes that
influence them. The specific monitoring
objectives are:

2.1.1 Objective 1

Determine status and trends in plant
species composition (richness and diver-
sity) and community structure (relative
abundance, frequency, distribution,
ground cover) of remnant, disturbed,
and/or restored grasslands.

2.1.2 Objective 2

Document the location, extent, and
timing of wildland and prescribed fires or
other management treatments in South-
ern Plains parks. The sampling for this
objective will combine the program goals
of the I&M Program for ecosystem health
with the goals of the NPS Fire Program
for using fire and other treatments to
manage grassland systems.

2.1.3 Objective 3

Determine status and trends in soil struc-
ture (erosion potential, infiltration rate,

compaction, texture, stability) and soil
chemistry (bulk soil carbon to nitrogen
ratios).

2.2 Collaborative model

The collaboration between the I&M and
Fire programs is intended to gain effi-
ciency from each program’s strengths,
programmatic goals, and legacy (Table
2.1). The I&M Program approaches
grassland monitoring with an empha-
sis on long-term ecosystem health. In
contrast, the Fire Program approaches
monitoring with an emphasis on under-
standing the effects of wildland fire,
prescribed fire, or mechanical treatment
as a management or “natural” treatment
on the ecosystem. Not surprisingly, the
parameters that would be monitored
from each of these perspectives overlap
considerably. Furthermore, most of the
park units are subject to fire or other
treatments at some point in time. Conse-
quently, there is no inherent difference
between land managed with fire or other
treatments and land for which ecosystem
health is being assessed. It also follows
that there is considerable efficiency to be
gained from a combined effort whereas
complementary types of sampling can
add value to the sampling designs that
might otherwise occur independently.

Table 2-1. Primary roles and contributions of the Inventory &
Monitoring and Fire programs toward the collaborative effort

Contribution Description Lead Group
Field crew Oversight Fire
Field crew Day-to-day Fire!
Data analysis As per 1&M and Fire needs &M

Maintain database with shared

Data management

1&M

access

Reporting See Table 3-1 I&M

T 1&M will contribute to the cost of one or two field technicians.

Chapter 2: Collaborative Framework
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3 Methods

3.1 Site selection

The I&M and Fire programs monitor
grassland ecosystems though the emphasis
differs between both programs. The Fire
Program historically emphasized moni-
toring immediately before, during, and
after fire events, with the goal of under-
standing the response of grasslands to fire.
In contrast, the I&M Program monitoring
emphasizes long-term ecosystem health,
focusing on the cumulative effects of a fire
regime, including secondary effects from
fire events that manifest themselves over
an extended period of time (Figure 3.1).
This does not mean the Fire Program is
not interested in long-term effects of fire
regimes, or that the I&M Program is not
interested in the immediate effects of a fire
event. Rather, it implies that, with limited
resources, there may information needs
that require the allotted resources be
directed toward the aspects of fire ecology
and management that provide the greatest
benefit to managers and the public.

During the spring of 2009, representa-
tives of both programs selected grassland
monitoring sites for all Southern Plains

parks. The group used vegetation maps of
each park to identify grassland commu-
nities, areas where type conversions to
grassland were occurring, and areas of
special concern to the parks—primarily
cottonwood communities. In some cases,
these communities already contained
existing fire-event monitoring transects,
which were maintained in the sampling
scheme for this monitoring project to
provide historic data (Figure 3.2). The
group randomly selected additional plots
in the same area of the existing fire-event
monitoring transects for long-term moni-
toring, selecting a number of “long-term”
transects equal to the number of “fire-
event” transects. Every fire-event transect
in a particular habitat has a similar long-
term transect that “mirrors” it. Fire-event
transects will continue to be sampled on
the Fire Program’s pre- and post-burn
schedule, while long-term transects will
be sampled annually to ensure we have
samples from all successional stages rela-
tive to fire (or other treatment) events and
help to interpret the potential confound-
ing effects of year (e.g., environmental
effects) and fire events.

Fire Regime
— — T —
Immediate Immediate Immediate  Immediate
3 Response Response Response Response
5 @ (1st Order) (1stOrder) (1stOrder)  (1st Order)
8— © f-—/\‘\ f-—/\—\
o« g [ =~ — c— T -
ca \ r /..—--/ ' \ /
D o : — B \ o b
o 3 ./‘ [} s ‘ / . \_‘ :/ ‘\ /0
8 f)/%,“/ & \ 6\ . / x& =S
i ¢ 7 i
s @v § ' 3 @/ I\
Fire Fire Fire Fire
Event Event Event Event
Time
Year
Transect
Long-term
Fire-event
Not Sampled - Vegetation Sampled m Prescribed fire event

Figure 3.1. The cumulative
effects of multiple fires over
space and time can be consid-
ered a higher order scale of
the regime, which may be

appropriate for some monitor-

ing objectives.

Figure 3.2. All long-term

and fire-event transects are
subject to fire. Although fire
is expected and will even

be prescribed on long-term
transects, the fire-event
sampling pattern is designed
to assist the Southern Plains
assess our first order immedi-
ate response.
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Figure 3.2. Primary sample
units for sampling grasslands.

3.2 Sampling design

During 2010, a crew funded by both the
1&M and Fire programs worked on a pilot
of the collaborative field efforts. In addi-
tion to surveying standard Fire Program
shrub transects and conducting biomass
sampling (USDI National Park Service
2003), the crew sampled species composi-
tion and abundance using the nested plot
method employed by the Southern Plains
Inventory & Monitoring Network. This
consists of a permanent 50-meter transect
with a nested plot sampled at 0-, 10-, 20-,
30- and 40-meters (Figure 3.2). Condi-
tions were such in 2011 that each program
had to field a monitoring team, but each
team followed the integrated protocol
and data was pooled for analysis. Both
programs are committed to fielding one
team in 2012 as previous obstacles have
been overcome.

In general, the monitoring teams consisted
of interns from the Student Conservation
Association (SCA) and one NPS crew
leader, with one NPS employee available
for training and assisting the team with
clarifications of the protocol and iden-
tification of plant species. The interns
received training in monitoring tech-
niques and plant identification. Refine-
ments to the monitoring techniques were
made throughout the 2010 season in an
effort to balance data quality with time
efficiency. These refinements have been
incorporated into the draft Integrated
Grassland Monitoring Protocol.

In 2010, we tested an altered approach to
the original 1-m? nested plot. This new
approach consisted of four subplots: 1 m?
(to provide a crosswalk to earlier data), 2
x 1m,4x1m,and 8 x 1 m. This approach
was implemented to provide additional
data for testing which size of subplot

produced the most robust data for effort
expended. Crew leaders and Southern
Plains staff quickly determined that the 8§ x
1 m subplot provided little additional data
for the effort expended and the subplot
was dropped from formal quantitative
sampling for the remainder of the season.
Southern Plains staff frequently visually
estimated new species and their cover in
this 8 x 1 m subplot: both estimates were
low during the remainder of the season,
verifying the deletion of the this subplot.
The Principal Investigators scrutinized
the nested plot data prior to the 2011 field
season and made a final determination that
the 1m? and 2x1 m plots gained the most
efficiency while providing the most robust
data for the nested plots. This sampling
design was implemented during the 2011
field season and the protocol updated
accordingly. Data for 2010 was analyzed
based on the subplots used in 2011.

3.3 Hierarchal reporting

Reporting will be hierarchical and
intended for multiple audiences and
media. The primary delivery system for all
reports will be the Internet, via the Learn-
ing Center of the American Southwest
(LCAS),  http://www.soutwestlearning.
org. However, the individual products
available on the web site will also be avail-
able in a format (PDF) that will facilitate
easy printing or enable us to deliver a
printed version to appropriate audiences.

Information within the LCAS is organized
hierarchically, as a series of products
within two major levels, the resource
level and the project level. Resource-level
products report on the condition of the
resource, regardless of the source of infor-
mation. This is the level that best synthe-
sizes the available information regarding
the status and trends of the resource. In

6  Grassland Plant Monitoring in the Southern Plains Network: Project Report 2010 and 2011



Table 3.3-1. Hierarchy of primary products produced for the collaborative effort

Primary target

Pr Primar r . | Length Fr n
oduct ary purpose/scope audience(s) Scale engt equency
Resource brief Status and trend of Superintendents/ Park 1 page Annual
grassland habitat Resources managers

Project summary Summary of a project; Resource managers Park 2 pages Annual

accomplishments and

results for a given year,

extracted from Annual

Report
Annual report Project accomplishments Resource managers Southern Variable Annual
and results for a given year Plains with
individual park
sections
Synthesis report In depth synthesis of data Resource managers/ Southern Variable Every five
and supporting evidence; science community Plains with years

primary focus on trends and
influence on those trends

sections

individual park

contrast, project-level products report the
available information from a given proj-
ect, whether it be monitoring, research,
etc. Thus, someone looking for the most
comprehensive information about status
and trend of a resource would find it at
the resource level, while someone looking
for the specific results from a given proj-
ect would find it at the project level. I&M
monitoring data will contribute to, and
sometimes be the only source of informa-
tion for, resource-level products, and will
also be reported at the project level.

For this monitoring effort, we anticipate
products at both the resource and project
level, each of which are described below
and summarized in (Table 3.3-1). At the
resource level we expect to produce a
resource brief annually. At the project
level, we anticipate producing a project
summary and report annually, and a
synthesis report approximately every five
years.

The synthesis report is a more in depth
assessment of the status and trend of the
resource. This annual report, while also

synthesizing project results, is a generally
limited to a data summary and estimates
of the core parameters. In contrast, the
synthesis report will provide a much more
in depth assessment, including more
comprehensive analyses and broader
interpretation of the implications of the
results to other resources.

3.4 Reporting of Spatial Data
via the IMR Interactive Map
Server

In addition to the hierarchy of reports,
we also anticipate spatial products to be
disseminated through the Intermountain
Region’s Interactive Map Service. This
enables us to make available to the parks
data that would normally be limited to our
GIS in the form of downloadable, view-
able and printable interactive and scalable
maps in “pdf” format. Just as with our
GIS, users can designate which layers are
turned on or off and at what scale a given
map is presented. This is particularly well
suited for parks with limited or no GIS
capabilities (i.e., most of our parks).

Chapter 3: Methods
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4 Results

The results presented in this two-year
report represent two field seasons with
very different growing conditions. 2010
was a year of average to above normal
rainfall (Figure 4.1- 2010 Palmer Drought
Index) and green vegetation, but the
winter was dry and the following spring
brought no rainfall. 2011 was a year of
extreme drought across the southern
plains (Figure 4.1 2011 - Palmer Drought
Index). The difficulty identifying dormant
grasses increased throughout the field
season, with the final parks visited (FOUN,
PECO and LAMR) reporting limited data
at the genus level. At times, certain grasses
could be identified as present, but often
it was problematic to quantify accurate
cover of specific genuses. This issue will
be addressed in the protocol update for
future field seasons.

A second refinement was made when
looking at the plot substrate. In 2011,

bare soil was divided into two separate
categories: bare soil exposed to the
elements/open sky (SOILOPEN) and
bare soil found under a vegetation canopy
(SOILUNDER). Bare soil not protected
by a canopy is more susceptible to rain
action and wind erosion. 2010 soil
measurement (SOILBARE) combined
these two measurements.

Additional species have been identified in
the 2011 transects. This can be attributed
to 1) annual variation of plant species,
particularly annuals; 2) minor realignment
of the transects when a permanent
rebar has been removed; or 3) better
identification of species due to improved
and/or expanded field identification
materials. Some species are difficult to
distinguish at particular life stages and

efforts continue to refine field materials.

Table 4-1. Numbers of transects of each type monitored at each Southern Plains

park, 2010 and 2011

Transects
i Total
Park #longterm #fire-event
2010 2011 2010 2011 2010 2011

Bent's Old Fort NHS 13 13 0 0 13 13
Capulin Volcano NM 6 6 0 0 6 6
Chickasaw NRA 9 10 4 2 13 12
Fort Larned NHS 8 8 4 0 12 8
Fort Union NM 6 6 0° 0 6 6
Fint Quarries M [ 3822
Lyndon B. Johnson NHP 2 ob 0 2 2
Pecos NHP 8¢ 0 8 7
Sand Creek Massacre NHS 12 12 0 0 12 12
Washita Battlefield NHS 0 10 9
Total 98 91 1 4 109 96

Note: Due to the temporal reading of fire plots, not all fire plots will be read in each park in each year. This is
especially true if the park does not have a fire program or has not burned in five years.

Fire is not used as a prescribed treatment due to high density of cultural resources.

® Fire is not currently used as a prescribed treatment.

¢ Bandelier Fire Group crew monitored fire-event transects.

Chapter 4: Results
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Figure 4.1. October 2010 and
April 2011 and September
2011 Palmer Drought Severity
Index.

10 Grassland Plant Monitoring in the Southern Plains Network: Project Report 2010 and 2011
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4.1 Bent's Old Fort National
Historic Site

4.1.1 2010 and 2011 sampling

A total of seven fire and thirteen long-
term monitoring transects are slated for
monitoring at Bent’s Old Fort National
Historic Site (BEOL) (Figure 4.1-1).
The plant communities monitored at
Bent’s Old Fort NHS are: Alkali sacaton-
inland saltgrass herbaceous vegetation;
blue grama-buffalo grass herbaceous
vegetation; cottonwood-inland saltgrass
woodland; cottonwood temporarily
flooded woodland alliance; and a grass-
land restoration area (Stevens et al.
2007) (Table 4.1-1). Park management is
interested in monitoring the cottonwood
and restoration communities, though they
are not part of Fire Program monitoring
and only long-term monitoring will take
place in these areas. In 2010 and 2011,
all long-term monitoring transects were

monitored at BEOL during July. No fire-
event transects were monitored in 2010 or
2011.

4.1.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends and
should notbe viewed as trends themselves.
The extreme rainfall variation between
the 2010 and 2011 field season has resulted
in noticeable changes in plant response.

The native grasslands at BEOL appear to
be in fairly good condition. Our opinion
is based on the variety and dominance
of native perennial grasses - no remnant
upland and riparian grasslands have been
located to provide a true comparison.
While exotic grass species can be found
in the park, they do not appear in the
transects (except for one small occurrence
of Johnsongrass (Sorghastrum nutans) and
seem to be limited to disturbed areas. The

Table 4.1-1. Plant community and sampling dates for each transect at Bent’s Old

Fort NHS, 2010 and 2011

Date visited

Transect Plant community 2010 2011

BOUT LT 01 “rtemisia filifolia/Bouteloua 71232010 7/1412011
(curtipendula, gracilis) Shrubland

BOUT LT 02  “rtemisia filifolia/Bouteloua 71252010 7/14/2011
(curtipendula, gracilis) Shrubland

BOUT LT 03  “rtemisia filifolia/Bouteloua 7252010 7/13/2011
(curtipendula, gracilis) Shrubland

CWOOD_LT 01 Populus deItO{des Temporarily Flooded 212412010 2/15/2011
Woodland Alliance

CWOOD_LT 02 Populus deItO{des Temporarily Flooded 2123/2010 21412011
Woodland Alliance

CWOOD._ 03 Populus deItO{des Temporarily Flooded 2125/2010 2/13/2011
Woodland Alliance

CWSALT LT 01 Populus deltoides/Distichlis spicata 212212010 2/12/2011
Woodland

REST E_LT 01 Sporobolus airioides-Distichlis spicata 212412010 2/12/2011
Herbaceous

REST_N_LT_01  Reclaimed Agricultural Land 7/22/2010 7/13/2011

REST_S_LT_01 Blacktailed Prairie Dog Town Complex 7/23/2010 7/15/2011

SPOR_LT 01 Sporobolus airioides-Distichlis spicata 212412010 2/15/2011
Herbaceous

SPOR_LT 02 Sporobolus airioides-Distichlis spicata 2125/2010 2/13/2011
Herbaceous

SPOR_LT 03 Sporobolus airioides-Distichlis spicata 2122/2010 2/12/2011

Herbaceous
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grasses have maintained their coverage
well during the 2011 drought, with only
minimal cover reduction in a few species.

Of the three restoration areas monitored
by the SOPN, only one (RESTN-LT01)
seems to be undergoing active restoration.
This area has a good diversity of well-
established native grasses but fewer forb
species than one would anticipate. The
presence and expansion of the exotic
field bindweed (Convolvulus arvensis)
is of particular concern but is still in low
enough numbers that control may be
effective. The two remaining potential
restoration areas are south of the Arkansas
River and have been active prairie dog
towns until affected by plague in the 2010.
These areas lack a grass component except
for a small amount of inland saltgrass
(Distichlis spicata). Forbs are present in
minimal quantities; those most dominant
being exotics.

The annual exotic kochia (Kochia
scoparia) and perennial field bindweed
were the most prevalent exotics found in
the interior grasslands, followed closely
by prickly Russian thistle (Salsola tragus).
Kochia is found in varying quantities
throughout the park, with greatest
coverage in the cottonwood transects,
while field bindweed prefers drier upland
sites and prairie dog towns. Of greatest
concern is the observation at BEOL and
other parks within the southern plains in
2011 of field bindweed’s strong growth
and seed set while native grasses and forbs
were primarily drought-dormant. This
competitive advantage points to continued
expansion of this exotic, particularly if the
drought persists, and is reflected by the

doubling of coverage of this noxious weed
at BEOL in 2011. Exotic species present at
BEOL are discussed in greater detail in the
Exotic Plant Monitoring Annual Report
(Folts-Zettner et al., in prep).

4.1.3 Prescribed fire treatments or
wildfire occurrence

There were no wildfires or prescribed
burns conducted in 2010 or 2011. The
last prescribed burn was in 2006 in the
northeast quadrant of the park (Figure
4.1-2). A major wildfire in 2002 burned
the majority of land south of the Arkansas
River. It is unknown at this time when
or where the next prescribed fire will be
conducted.

4.1.4 Fire effects

Fire effects monitoring is an integral part
of the Grassland Monitoring Protocol
(Folts-Zettner et al. in review) and current
results from monitoring within the scope
of this project are reported in the previous
data table (Table 4.1-2). As monitoring
progresses, any noted effects of burning
will be presented in this section.

4.1.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may
have a short-term effect on long-term
monitoring transects. In order to inform
monitoring  results, communications
have been developed with park itself and
the the Southern Plains/Chihuahuan
Desert Exotic Plant Management Team
to map annual treatment areas. Pertinent
information will be presented in this
section when treatments are known.

OLOHd SdN

Park management is

interested in monitoring the
cottonwood and restoration

communities in Bent's Old
Fort NHS.
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Figure 4.1-1. Monitoring transects, Bent's Old Fort NHS, 2010 and 2011
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Figure 4.1-2. Prescribed treatment or wildland fires since 1993, Bent's Old Fort NHS.
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4.2 Capulin Volcano National
Monument

4.2.1 2010 and 2011 sampling

A total of six fire and six long-term
monitoring transects were established at
Capulin Volcano National Monument
(CAVO; Figure 4.2-1). The plant comm-
unities monitored at Capulin Volcano
NM are: shortgrass steppe and pinyon-
juniper woodland (Muldavin et al. 2011),
which is being thinned and/or type
converted to grassland (Table 4.2-1).
Thinning treatment has recently been
halted as it has been determined that
this is a wrong course of action. These
transects will continue to be monitored
for the foreseeable future. All long-term
transects were monitored at CAVO
during late-July in 2010 and 2011. There
are existing fire transects at CAVO, but no
data was collected in 2010/2011 due to the
fire program’s schedule.

4.2.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends and
should notbe viewed as trends themselves.
The extreme rainfall variation between the
2010 and 2011 field season has resulted in
noticeable changes in plant response.

The grassland transects monitored at
CAVO contain only native perennial
grasses but their foliar cover is limited.
This may be due to the nature of the
soils and/or areas where pinon-juniper
has been recently cleared. Patches of
disturbance have been observed in the

grasslands throughout the park — some
naturally occurring (ie. gophers) but many
a result of past land uses and burn scars.
These disturbances areas provide ideal
establishment areas for exotic plants that
can then spread into the surrounding
landscape. There is a diverse mix of forbs
found in the transects, the majority being
perennials.

CAVO habitats are threatened with exotic
plants. While no exotic grasses appeared
in the transects, it is known that there
are patches of various bromes (Bromus
japonicas, B. tectorum, etc.) that have
become dominant and are spreading.
While exotic forbs were found in transects,
none were encountered in great numbers.
Mullein is undergoing active control
measures which have resulted in obvious
reduction of numbers, but it remains to
be seen if this effort has long-term effects.
Exotic species present at CAVO are
discussed in greater detail in the Exotic
Plant Monitoring Annual Report (Folts-
Zettner et al., in prep).

4.2.3 Prescribed fire treatments or
wildfire occurrence

Prescribed burns and thinning treatments
have occurred at CAVO since 2005 (Figure
4.2-2). The majority of the grasslands in
the park have received both treatments,
but prescribed burning has not occurred
since 2008. Thinning of pinon-juniper has
occurred since on the toe-slopes and crest
of the cinder cone. There has been no
wildfire at CAVO (at least on the cone) for
the past century.

Table 4.2-1. Plant community and sampling dates for each transect at Capulin

Volcano NM in 2010 and 2011

Date visited

Transect Plant community 2010 2011

PJ-LTO1 Pinyon Juniper 8/5/2010 7/20/2011
PJ-03 Pinyon Juniper 8/7/2010 7/20/2011
PJ-LTO3 Pinyon Juniper 8/6/2010 7/21/2011
STEP-LTO1 Short Grass 8/6/2010 7/21/2011
STEP-LTO02 Short Grass 8/5/2010 7/20/2011
STEP-LTO3 Short Grass 8/7/2010 7/21/2011
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In 2010, all long-term
monitoring plots were
established at Capulin

Volcano NM during late-July.

There are existing fire plots
at Capulin Volcano NM, but
no data was collected in
2010 or 2011 due to the fire
program’s schedule.

OLOHd SdN

4.2.4 Fire effects

Fire effects monitoring is an integral part
of the Grassland Monitoring Protocol
(Folts-Zettner et al. in review) and current
results from monitoring within the scope
of this project are reported in the previous
data table (Table 4.2-2). As monitoring
progresses, any noted effects of burning
will ne presented in this section.

4.2.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may
have a short-term effect on long-term
monitoring transects. In order to inform
monitoring  results, communications
have been developed with the Southern
Plains/Chihuahuan Desert Exotic Plant
Management Team to map annual
treatment areas.

Active exotic control by the EPMT focused
on the front prairie, southern toe slope,
Boca Trail and Rim Trail this past year. All
exotics present were treated mechanically
or with herbicide except for cheatgrass
(Bromus tectorum) which was not at the
proper growth stage. Species targeted
on the prairie and toe slope included
kochia (Kochia scoparia), horehound

(Marrubium  vulgare), sweetclover
(Melilotus officianalis and M. alba) and
mullein (Verbascum thapsus). Mullein was
sprayed in all openings of the Boca Trail;
the mullein and horehound along the Rim
Trail was hand-pulled. The developed
area received herbicide treatment for field
bindweed (Convolvulus arvensis) and
redstem stork’s-bill (Erodium cicutarium)
but were only partially completed due to
rain.

The parkitself hasbeenactively controlling
mullein for the past two years by hand-
pulling in an extensive area. The potential
for re-growth exists due to the long-lived
seedbank but this treatment should be
able to reduce numbers if control efforts
continue to be performed.
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Figure 4.2-2. Prescribed treatment or wildland fires since 2005, Capulin Volcano NM.
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Table 4.2-3a. Percentage of substrate cover for each Pinyon-Juniper transect sampled, Capulin Volcano NM,

2010 and 2011

Transect Park Totals
Cover PJ_03 PJ_LT_O1 PJ_LT_03 Mean SE Mean SE
2010 2011 2010 2011 2010 2011 2010 2011 2010 2011
SOILBARE 15.3 0 14.8 0 20 0 15.717 3.9962 0 0
SOILOPEN 0 5 0 7.8 0 134 0 0 11.367 2.9917
SOILUNDER 0 8 0 2.6 0 1 0 0 3.6 1.4142
LITTER 56.8 56.8 72.2 68 324 48.6 47.5 6.8574 51.8 46361
WOOD 0 0 0 0 0.2 0.6 3.701 2.3292 4733 4.6144
ROCKLG 26.9 29 22 20 38 33.8 17.083 5.8486 19 4.2624
ROCKSM 0 0 2.6 16.9 10.0807 8.867 5.2821
CRUST 0 0 0 0 0 0 0 0 0
LICHEN 1.2 1.2 3.01 1.6 1.4 0 0.968 0.4787 0.633 0.294
MOSS 0 0 0 0 0 0 0 0 0 0

Table 4.2-3b. Percentage of substrate cover for each Steppe transect sampled, Capulin Volcano NM, 2010 and

2011
Transect Park Totals
Cover STEP-LTO1 STEP-LT02 STEP-LT03 Mean SE Mean SE
2010 2011 2010 2011 2010 2011 2010 2011 2010 2011
SOILBARE 14 0 30.2 0 0 0 15.717 3.9962 0 0
SOILOPEN 0 10.6 0 25 0 6.4 0 0 11.367 2.9917
SOILUNDER 0 1 0 8 0 1 0 0 3.6 1.4142
LITTER 25.6 48.4 50 55.2 48 33.8 47.5 6.8574 51.8 4.6361
WOOD 0.004 0 9.8 0 12.2 27.8 3.701 2.3292 4733 46144
ROCKLG 0 11.4 9.2 10.8 6.4 9 17.083 5.8486 19 4.2624
ROCKSM 60.4 28.6 0.6 0 324 22 16.9 10.0807 8.867 5.2821
CRUST 0 0 0 0 0 0 0 0 0 0
LICHEN 0 0 0.2 1 0 0 0.968 0.4787 0.633 0.294
MOSS 0 0 0 0 0 0 0 0 0 0
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4.3 Chickasaw National
Recreation Area

4.3.1 2010 and 2011 sampling

A total of ten fire and ten long-term
monitoring  transects  have  been
established at Chickasaw National
Recreation Area (CHIC; Figure 4.3-1). The
plant communities monitored are: upland
grasslands comprising little bluestem—
sideoats grama-blue grama herbaceous
vegetation; little bluestem-Indiangrass—
sideoats grama herbaceous vegetation;
hairy grama-sideoats grama herbaceous
vegetation; and seep muhly-sideoats
grama-Illinois bundleflower herbaceous
vegetation; and an Old Field habitat which
contains the Johnsongrass semi-natural
herbaceous association (Table 4.3-1). The
Old Field habitat is slowly being restored
by the park to native grasslands and is an
area of specific concern to management.
In 2010, four fire and nine long-term
transects were monitored in June and
September, while 2011 saw all long-term
transects and two fire transects monitored
in June.

4.3.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends and

should not be viewed as trends themselves.
The extreme rainfall variation between the
2010 and 2011 field season has resulted in
noticeable changes in plant response.

The grasslands at CHIC continue to
undergo transformation in an effort
to re-establish midgrass savannah
determined to have been an historic state
(Hoagland and Johnson 1999). Intensive
clearing of eastern red cedar (Jumiperus
virginiana) and an active prescribed
burn program result in a mosaic of
grasslands in varying succession. While
grasses continue to respond favorably
to these burns, the overall shift appears
to be to shrubland; thickets of various
sumacs (Rhus species), dewberries (Rubus
species), green catbriar (Smilax bona-nox)
and poison ivy (Toxicodendron radicans)
quickly spring up. Thirty-seven species of
grass have been identified in monitoring
transects through 2011, the majority being
perennial natives, and forbs are quite
diverse throughout the grassland.

Vegetation management activity is taking
place throughout the park, and active
restoration is being undertaken on a
large Johnsongrass (Sorghum halepense)
hayfield in the Guy Sandy area. This area
has been seeded with “placeholder”
species while Johnsongrass is being

Table 4.3-1. Plant community and sampling dates for each transect

at Chickasaw NRA, 2010 and 2011

Date visited

Transect Plant community 2010 2011
LAKE-01 Upland Grass 9/6/2010 6/19/2011
LAKE-F02 Upland Grass 6/12/2010 Not Sampled
LAKE-02 Upland Grass 9/5/2010 6/18/2011
LAKE-LTO1 Upland Grass 6/11/2010 6/22/2011
LAKE-LT02 Upland Grass 6/11/2010 6/22/2011
LAKE-03 Upland Grass 6/12/2010 6/21/2011
NH-LTO1 Old Field 6/10/2010 6/23/2011
NH-LT02 Old Field 6/10/2010 6/23/2011
WH-F03 Upland Grass 6/15/2010 Not Sampled
WH-01 Upland Grass 6/13/2010 6/23/2011
WH-LTO1 Upland Grass 6/13/2010 6/20/2011
WH-LTO02 Upland Grass Not Sampled 6/24/2011
WH-LTO03 Upland Grass 6/15/2010 6/20/2011
WH-LTO05 Upland Grass 6/10/2010 6/21/2011
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eradicated. Progress is being made but this
will be a slow process until good rainfall
returns and native grasses can be restored.
While eastern red cedar is being thinned
in areas of the park, most of this activity is
taking place in deciduous woodlands and
not within the scope of our sampling.

Various exotic plantspeciesare widespread
throughout CHIC. The perennial
Johnsongrass is prevalent in many areas
as remnants of past agricultural use and
other disturbances. Another agricultural
remnant, sericea lespedeza (Lespedeza
cuneata) is widespread throughout the
park, found wherever there are deeper
soils and sunlight. There are a number of
native Lespedeza species at CHIC, often
intermixed with sericea lesedeza, so
control of the exotic will be very difficult.
Exotic species present at CHIC are
discussed in greater detail in the Exotic
Plant Monitoring Annual Report (Folts-
Zettner et al., in prep).

4.3.3 Prescribed fire treatments or
wildfire occurrence

CHIC supports an active prescribed
burning and thinning program. A
prescribed burn has taken place in 2009 in
the northeastern sector covering 50 acres
(Figure 4.3-2). Earlier burns have taken
place in the Guy Sandy area and north
of Veteran’s Lake, but no details have
been given. Recent prescribed burns have
been delayed due to weather conditions.

Thinning (over 2500 acres) and defensible
space clearing (164.6 acres) have taken
place in 2009 and 20110 in conjunction
with ARRA funding in the area behind
the Nature Center, the Guy Sandy area
and around Lake of the Arbuckles (Figure
4.3-3).

4.3.4 Fire effects

Fire effects monitoring is an integral part
of the Grassland Monitoring Protocol
(Folts-Zettner et al. in review) and current
results from monitoring within the scope
of this project are reported in the previous
data table (Table 4.1-2). As monitoring
progresses, any noted effects of burning
will ne presented in this section.

4.3.5 Known treatments for exotics

CHIC is a member of the Southeastern
Exotic Plant Management Team and
performs the majority of exotic plant
control themselves. A reporting system
has been set up with the park for these
treatments and it is anticipated that a
similar system will be in place for the
SE-EPMT. This information will inform
SOPN monitoring programs of potential
impact on monitoring transects and
provide the park and EPMT supplemental
information on the effectiveness of their
treatments. In 2011, extensive herbicidal
control was implemented by the park for
Johnsongrass (Figure 4.3-4).

OLOHd SdN

A total of ten fire and

ten long-term monitoring
transects were established at
Chickasaw NRA.
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Figure 4.3-2. Prescribed treatment or wildland fires since 2009, eastern Chickasaw NRA, 2009 and 2010.

48  Grassland Plant Monitoring in the Southern Plains Network: Project Report 2010 and 2011



0 0.5 1 1.5 2 Defensible Space Thinning Prescribed Burn

-:-:—:— Miles
- . FY11 | I Fyi1 [/ FY11
E = wessssssmw————————— Kilometers

0 1 2 3 I Fv10 [ Fva0
Scale 1:55,000

Figure 4.3-3. Prescribed treatment or wildland fires since 2009, western Chickasaw NRA, 2009 and 2010.
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Figure 4.3-4. Johnsongrass treament areas in Chickasaw NRA, 2001.
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Table 4.3-2c. Within-plot cover values for each plant species detected during monitoring at each North Hunting
transect, Chickasaw NRA, 2010 and 2011

Transect Parkwide values

Vegetation Life
code cycle NH-LTO1 NH-LT02 Mean SE MEAN SE

2010 2011 2010 2011 2010 2010 2011 2011
GRASS
SCHSCO P 0 0 0 0.2 8.5769 1.8331 10.475 3.3443
SORNUT P 0 0 0 0.1 1.5769 0.6808 1.2667 0.3274
DICLAX P 12.7 434 0.9 6.5 1.5538 1.0569 4.7083 3.5922
CARSSP P 0 0.2 0.3 2.4 1.4462 0.5026 0.7083 0.2144
ARIPUR P 0 0.1 0 0 1.1077 0.8263 0.3083 0.169
ERACAP A 0.1 0 10.3 0 1.0231 0.802 0 0
SORHAL P 0 2.9 0.7 15.2 1 0.5856 1.9417 1.2917
LOLPER A/P 0 0 4 0 0.3077 0.3077 0 0
BROJAP A 0 0.3 0.8 2.6 0.1692 0.1195 0.2667 0.2147
BOUHIR P 0 0 0.1 0 0.1231 0.0794 0.125 0.1162
BROTEC A 0 0 0.1 0 0.0077 0.0077 0.1333 0.1333
FORB
TRICAM A/B 61 4.8 27 14.5 6.7692 4.9706 1.6083 1.2378
TRIDUB A 1.8 0 9.5 0 0.8769 0.7316 0 0
RUDHIR A/P 4.7 0.6 0.6 0.4 0.4692 0.3563 0.0833 0.0575
SYMPRA P 0.7 0 0.2 0 0.4462 0.1996 0.2545 0.2254
CIRUND B/P 0 0 0.1 0 0.4385 0.4302 0.6667 0.6667
OXASTR P 0.5 0 4.7 0.1 0.4308 0.3583 0.025 0.0131
SOLMIS P 0 0 0.2 0 0.4231 0.4067 0.7333 0.7333
CROMON A 0 0 1 0.1 0.4077 0.2685 0.075 0.0329
ACHMIL P 0.3 0.7 1.8 2 0.2923 0.1412 0.45 0.1877
GAIPUL A/P 0 0.1 0 0 0.2462 0.2462 0.0083 0.0083
TORARV A 0 0 1 0.1 0.2385 0.1509 0.5417 0.5326
LATHIR A 0 0 2.8 1 0.2231 0.2149 0.0833 0.0833
DIAARM A/B 0 0 2 0.1 0.1538 0.1538 0.0083 0.0083
CONCAN A/B 0.2 1 1.3 0 0.1462 0.0998 0.1833 0.0895
LIAMUC P 0 0 0 0 0.1462 0.1304 0.0833 0.0672
ERIANN1 A 0 2 1.2 0.2 0.1308 0.0923 0.2167 0.1637
CHRPIL A 0 0 0.2 0 0.1 0.0531 0 0
RUMALT P 0.1 0 0.8 0 0.0846 0.0608 0 0
VICLUD A 0.6 0 0.2 0 0.0692 0.0472 0 0
EROCIC A 0 0 0.6 0 0.0462 0.0462 0 0
LEPVIR A/P 0.5 0 0 0 0.0385 0.0385 0 0
PLAPAT A 0.4 0.3 0.1 0 0.0385 0.0311 0.025 0.025
SOLELA P 0 0.1 0 0.0308 0.0175 0 0
ASCVIR P 0 0 0.1 0 0.0231 0.0122 0.175 0.1023
CHAMIS A 0 0 0.1 0 0.0231 0.0122 0.1 0.1

Notes: Exotic species are highlighted.

A = annual; B = biannual; P = perennial.

NS = Not Sampled
Mean and SE values are calculated across all plots in the park
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Table 4.3-2c. Within-plot cover values for each plant species detected during monitoring at each North Hunting transect,
Chickasaw NRA, 2010 and 2011, cont.

Transect Parkwide values

Vegetation Life
code cycle NH-LTO1 NH-LT02 Mean SE MEAN SE

2010 2011 2010 2011 2010 2010 2011 2011
FORB (cont.)
LINMED A/P 0 0 0.2 0 0.0231 0.0166 0 0
HEDDRU A/P 0 0 0.2 0 0.0154 0.0154 0 0
ARESER A 0 0 0.1 0 0.0077 0.0077 0 0
CHANUT A/P 0 0 0.1 0 0.0077 0.0077 0 0
CIRALT B 0 0 0 0.6 0.0077 0.0077 0.05 0.05
MENOLI P 0.1 0 0 0 0.0077 0.0077 0 0
TETLIN A 0 0 0.1 0 0.0077 0.0077 0 0
EUPBIC A 0 0 0 0.1 0 0 0.025 0.0131
RUMCRI P 0 0 0 0.5 0 0 0.0417 0.0417
SOLDIM P 0 1.6 0 0.2 0 0 0.15 0.1329
SYMERI P 0 2.8 0 2.4 0 0 0.6417 0.3009

Notes: Exotic species are highlighted.

A = annual; B = biannual; P = perennial.

NS = Not Sampled

Mean and SE values are calculated across all plots in the park
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4.4 Fort Larned National
Historic Site

4.4.1 2010 and 2011 sampling

These early-monitoring results provide
a baseline to measure future trends and
should notbe viewed as trends themselves.
The extreme rainfall variation between the
2010 and 2011 field season has resulted
in noticeable changes in plant response.
A total of seven fire-event transects and
eight longterm monitoring transects
were established at Fort Larned National
Historic Site (FOLS; Figure 4.4-1). The
plant communities monitored at FOLS
are: restored grasslands consisting of
smooth brome semi-natural herbaceous
alliance and planted semi-natural restored
grassland prairie, and a prairie dog town
grassland complex (Cogan et al. 2007)
(Table 4.4-1). Prescribed fire is not a part
of the management plan within the prairie
dog town and the area does not require a
fire-event transect. In 2010, four fire and
all longterm monitoring transects were
monitored at Fort Larned NHS during
early-June. 2011 saw all longterm transects
monitored, but no fire transects. Park
management informed us that all areas
north of the Pawnee River had undergone
a prescribed burn in late March 2010 and
plans are in place to use prescribed fire on
all areas south of the Pawnee were burned
in spring 2011.

4.4.2 Results and discussion

The grasslands of FOLS consist, almost
exclusively, of perennial graminoids,
the majority of species being native
grasses. However, exotic smooth brome
(Bromus inermis) continues to be the most
dominant grass with only small patches of
native grasses present. Forbs are evenly
divided between annual and perennial
forms and show adequate diversity, but
there are many exotic forbs established
throughout the area, most of them annual
species.

Prairie restoration efforts have been
ongoing at FOLS for several decades and
the oldest areas of restoration show the
most success, with fair stands of native
bunch grass. Continued control efforts
on smooth brome will help these areas
recover but progress is expected to remain
slow.

Exotic plants pose a severe threat at
FOLS, primarily due to the extreme
past disturbance and the park being
surrounded by agriculture. As mentioned
earlier, smooth brome continues to
greatly dominate the grasslands, while
field bindweed is well-established in
areas of the park. Rainy years bring
flushes of yellow sweetclover (Melilotus
officianalis). Kochia (Kochia scoparia),
poison hemlock (Conium maculatum)
and dandelion (Taraxacum officinale)

Table 4.4-1. Habitat type, plant community, and sampling dates for
each transect at Fort Larned NHS, 2010 and 2011.

Date visited

Transect Plant community 2010 2011
BUO02A-LTO1 Upland Restoration 6/4/2010 6/28/2011
BU02A-02 Upland Restoration 6/3/2010 Not Sampled
BU02B-LTO1 Upland Restoration 6/3/2010 6/28/2011
BUO04-FO1 Upland Restoration 6/2/2010 Not Sampled
BUO04-LTO1 Upland Restoration 6/2/2010 6/27/2011
BUO5A-LTO1 Upland Restoration 6/3/2010 6/27/2011
BUO06-LTO1 Upland Restoration 6/5/2010 6/27/2011
BUO7-FO1 Upland Restoration 6/5/2010 Not Sampled
BUO7-LTO1 Upland Restoration 6/4/2010 6/27/2011
BU08-FO1 Upland Restoration 6/1/2010 Not Sampled
BUO8-LTO1 Upland Restoration 6/1/2010 6/27/2011
RUT-LTO1 Upland Prairie Dog Town  6/4/2010 6/28/2011
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have all found their niches and flourish.
The Ruts Unit contains the usual suite of
exotics normally found in active prairie
dog towns. Exotic species present at
FOLS are discussed in greater detail in the
Exotic Plant Monitoring Annual Report
(Folts-Zettner et al., in prep).

4.4.3 Prescribed fire treatments or
wildfire occurrence

FOLS is under the Midwest Region Fire
Management Office and is not served by
the Southern Plains Fire Group. Prescribed
burns are carried out in cooperation with
Quivera National Wildlife Refuge crew.
Prescribed fire has been used at FOLS
since 1968, with intermittent breaks. In
2009, the park lands north of the Pawnee
River were burned under prescription,
while the area to the south of the Pawnee
River was burned in 2010. Only a few
wildland fires have occurred at the NHS
since NPS took possession of the land,
none of an extensive nature. At this time
we have no map of the fire history but
hope to generate one from park records in
the year ahead.

4.4.4 Fire effects

Fire effects monitoring is an integral part
of the Grassland Monitoring Protocol

(Folts-Zettner et al. in review) and current
results from monitoring within the scope
of this project are reported in the previous
data table (Table 4.6-2). As monitoring
progresses, any noted effects of burning
will ne presented in this section.

4.4.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may
have a short-term effect on long-term
monitoring transects. In order to inform
monitoring  results, communications
are being developed with the park to
map annual treatment areas. There is no
Exotic Plant Management Team assigned
to FOLS, therefore all exotic treatment
is conducted by the park. Pertinent
information will be presented in this
section when treatments are known.

Current knowledge of treatments in-
cludes: eradication of poison hemlock in
2009 within the oxbow area, spraying in
2010 for field bindweed in the southern
section of the park, and prescribed burns
to control exotics.

OLOHd SdN

A total of seven fire-event

transects and eight long-term

monitoring transects were
established at Fort Larned

NHS.
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4.5 Fort Union National
Monument

4.5.1 2010 and 2011 sampling

A total of six long-term transects were
established at Fort Union National
Monument (FOUN; Figure 4.5-1). No
fire event transects will be established due
to the exclusion of fire as a management
tool at the park for safety reasons. The
plant communities monitored at FOUN
comprise shortgrass steppe fringed sage/
blue grama dwarf-shrub herbaceous
vegetation; blue grama-purple threeawn
herbaceous vegetation; western
wheatgrass-blue  grama  herbaceous
vegetation; blue grama herbaceous
vegetation; fringed sage/ sleepygrass
dwarf-shrub herbaceous vegetation; and
fringed sage/hairy grama dwarf-shrub
herbaceous vegetation (Muldavin et al.
2009) (Table 4.5-1). In both 2010 and
2011, all six long-term transects were
established and monitored.

4.5.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends and
should notbe viewed as trends themselves.
The extreme rainfall variation between
the 2010 and 2011 field season has
resulted in some change in plant response.
The grasslands at FOUN are comprised
predominately of perennial grasses, with
blue grama (Bouteloua gracilis) being most
dominant. This is a fairly stable system
but has undergone a full year of extreme
drought, resulting in dormancy of most
grasses. The monitoring crew experienced

difficulty in determining cover of many of
these grasses, and therefore gave a cover
reading on “dead” or dormant grass.
There is a fairly diverse mix of mainly
perennial forbs throughout the transects,
although many of the native annuals were
not detected in 2011, likely due to drought
conditions.

Exotic plant species are present primarily
within the fort ruins, housing area and
along the entrance road, but a few are
found in the prairie. Of greatest concern
is field bindweed (Convolvulus arvensis), a
perennial that has the ability to impact the
grasslands. Kochia (Kochia scoparia) and
prickly Russian thistle (Salsola tragus) are
ubiquitous within the park boundaries.
During drought years, these three have
exhibited continued growth and seed set,
giving them a competitive edge over the
native plants. Exotic species present at
CAVO are discussed in greater detail in the
Exotic Plant Monitoring Annual Report
(Folts-Zettner et al., in prep).

4.5.3 Prescribed fire treatments or
wildfire occurrence

The Bandelier Fire Group is responsible
for prescribed fire treatments at FOUN.
Prescribed burning is not considered an
option in the park and no wildfires have
occurred in recent history. Fuel reduction
is carried out only around the cultural
areas in the form of mowing.

4.5.4 Fire effects

Fire effects monitoring is an integral part
of the Grassland Monitoring Protocol

Table 4.5-1. Plant community and sampling dates for each transect at Fort Union

NM, 2010 and 2011

Date visited

Transect Plant community 2010 2011

SHORT-LTO1 Short Grass Steppe 8/19/2010 7/24/2011
SHORT-LT02 Short Grass Steppe 8/19/2010 7/25/2011
SHORT-LTO03 Short Grass Steppe 8/20/2010 7/24/2011
SHORT-LT04 Short Grass Steppe 8/20/2010 7/24/2011
SHORT-LTO5 Short Grass Steppe 8/19/2010 7/25/2011
SHORT-LTO06 Short Grass Steppe 8/20/2010 7/24/2011
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(Folts-Zettner et al. in review). As
monitoring progresses, any noted effects
of burning or treatment will be presented
in this section.

4.5.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may

have a short-term effect on long-term
monitoring transects. In order to inform
monitoring  results, communications
have been developed with the Southern
Plains/ Chihuahuan Desert Exotic Plant
Management Team and the park to
map annual treatment areas. Pertinent
information will be presented in this
section when treatments are known.

NIAVAININ

In 2010, all six long-term
plots were established and

monitored at Fort Union NM.
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A total of 26 fire-event
transects and 26 long-term
monitoring transects were
established at Lake Meredith
NRA/Alibates Flint Quarries
NM.

4.6 Lake Meredith National
Recreation Area/Alibates
Flint Quarries National
Monument

4.6.1 2010 and 2011 Sampling

A total of 26 fire-event transects and 26
long-term monitoring transects were
established at Lake Meredith National
Recreation Area (LAMR)/Alibates Flint
Quarries National Monument (ALFL)
(Figure 4.6-1). The plant communities
monitored at Lake Meredith NRA/Alibates
Flint Quarries NM are: upland grasslands
consisting of blue grama-buffalograss
herbaceous vegetation, sand sagebrush/
(sideoats grama, hairy grama) shrubland,
and upland sloped/rolling hills vegetation
complex; perennial bottomland consisting
of perennial bottomland grassland
complex and perennial bottomland/upper
terrace, valley floor grassland complex;
honey mesquite shrubland which is
being type-converted to grassland; and
cottonwood galleries which are of special
concern to the park (Fenton et al. 2007)
(Table 4.6-1). In 2010, two fire and twenty-
five long-term transects were monitored.
It was determined that the effort, while
valid, was too ambitious given the time

and budget constraints; therefore eight
long-term transects have been dropped
from the monitoring schedule. In 2011, 18
long-term transects and two fire transects
were sampled in August.

4.6.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends and
should not be viewed as trends themselves.
The extreme rainfall variation between the
2010 and 2011 field season has resulted
in noticeable changes in plant response.
Most vegetation at the time of monitoring
was dead or dormant, often resulting in
difficulty identifying species or accurately
determining cover. When a grass could be
identified in its dormant state, its coverage
was estimated as normal; when unable to
identify other than presence, its coverage
was listed under DEAD (even though it
may just be dormant). Further refinement
of monitoring during extreme drought
will be made to the protocol to address
these issues.

The grasslands at LAMR/ALFL are
currently under major drought-stress
and it remains to be seen how they will
react to an extended drought. In 2010, a
wide variety of native perennial grasses
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were found in the transects, although
many in the bottomlands had been
affected by aerial spraying conducted for
saltcedar (Tamarisk) control; drought
stress made it impossible to determine
if they had recovered in 2011. Active
gas drilling within park boundaries has
caused fragmentation of the grasslands

and added to the issue of exotic plant
introduction and spread. There is a great
diversity of forbs throughout the various
plant communities, with two-thirds of
them perennial.

There are currently no active restoration
areas with in the park, but this will change

Table 4.6-1. Plant community and sampling dates for each transect at Lake
Meredith NRA/Alibates Flint Quarries NM, 2010 and 2011

Date visited

Transect Plant community 2010 20011
BLAND-LTO1 Perennial Bottomland 9/27/2010 8/4/2011
BLAND-LT02 Perennial Bottomland 9/21/2010 8/4/2011
BLAND-LT03 Perennial Bottomland 9/11/2010 8/3/2011
BLAND-LT04 Perennial Bottomland 9/26/2010 Not Sampled
CWOOD-LTO1 Cottonwood 9/18/2010 8/3/2011
CWOOD-LT02 Cottonwood 9/21/2010 8/4/2011
CWOOD-LTO03 Cottonwood 8/29/2010 Not Sampled
CWOOD-LT04 Cottonwood 9/27/2010 8/4/2011
HONEY-FO1 Honey Mesquite Shrubland 5/26/2010 Not Sampled
HONEY-F06 Honey Mesquite Shrubland 6/28/2010 6/6/2011
HONEY-F09 Honey Mesquite Shrubland Not Sampled 6/15/2011
HONEY-01 Honey Mesquite Shrubland 9/25/2010 8/3/2011
HONEY-LTO1 Honey Mesquite Shrubland 8/28/2010 Not Sampled
HONEY-LT02 Honey Mesquite Shrubland 8/28/2010 8/5/2011
HONEY-LT04 Honey Mesquite Shrubland 6/29/2010 Not Sampled
HONEY-LTO05 Honey Mesquite Shrubland 9/14/2010 Not Sampled
HONEY-LT06 Honey Mesquite Shrubland 9/19/2010 8/5/2011
HONEY-LT07 Honey Mesquite Shrubland 7/27/2010 8/2/2011
HONEY-LT08 Honey Mesquite Shrubland 9/19/2010 Not Sampled
HONEY-LT09 Honey Mesquite Shrubland 6/29/2010 8/1/2011
HONEY-LT10 Honey Mesquite Shrubland 6/28/2010 8/1/2011
ULAND-02 Upland Grass 9/14/2010 8/2/2011
ULAND-03 Upland Grass 8/9/2010 6/7/2011
ULAND-LTO1 Upland Grass 9/20/2010 Not Sampled
ULAND-LT02 Upland Grass 7/27/2010 8/2/2011
ULAND-LTO3 Upland Grass 8/29/2010 8/5/2011
ULAND-LTO05 Upland Grass 7/28/2010 8/1/2011
ULAND-LT06 Upland Grass 8/29/2010 8/1/2011
ULAND-LTO7 Upland Grass Not Sampled 8/2/2011
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in future years. If relatively healthy patches
of grassland can be located at LAMR/
ALFL, these could serve as seed sources
for restoration.

Exotic forbs found in the transects were
annuals, with prickly Russian thistle
(Salsola tragus) being found in all plant
communities and the most abundant
forb overall. It has been observed
blanketing well sites throughout the park
and combined with its characteristics of
widespread dispersal of numerous seeds
and ease of dispersal on well roads will
likely insure it is a permanent component
of the park flora. There are many exotic
species at LAMR/ALFL and with the long,
linear nature of the park, control of these
species will be problematic.

4.6.3 Prescribed fire treatments or
wildfire occurrence

There has been an active prescribed burn
program at LAMR for many years. 2009
saw burning on either side of the dam
(Figure 4.6-3) with a goal of reducing
mesquite. Four parcels in the Mullinaw
Crossing area and one parcel of the Rosita
area were burned in 2010 (Figure 4.6-4).

Earlier treatments have taken place but no
information is available at this time.

4.6.4 Fire effects

Fire effects monitoring is an integral part
of the Grassland Monitoring Protocol
(Folts-Zettner et al. in review) and current
results from monitoring within the scope
of this project are reported in the previous
data table (Table 4.6-2). As monitoring
progresses, any noted effects of burning
will be presented in this section.

4.6.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may
have a short-term effect on long-term
monitoring transects. In order to inform
monitoring  results, communications
have been developed with the Southern
Plains/Chihuahuan Desert Exotic Plant
Management Team to map annual
treatment areas. Pertinent information
will be presented in this section when
treatments are known. Saltcedar
(Tamarisk) removal and spraying for
kochia occurred in 2010 in the Cedar
Canyon area.
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Figure 4.6-1. Monitoring plots, Lake Meredith NRA and Alibates Flint Quarries NM, Lower, 2010 and 2011
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Figure 4.6-3. Prescribed treatment or wildland fires since 2009, Upper Lake Meredith NRA/Alibates Flint Quarries NM,
20009..
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Figure 4.6-4.

Prescribed treatment or wildland fires since 2009, Lower Lake Meredith NRA/Alibates Flint Quarries NM, 2010.
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4.7 Lyndon B. Johnson National
Historical Park

4.7.1 2010 and 2011 sampling

A total of two long-term monitoring
transects were established at Lyndon B.
Johnson National Historical Park (LY]JO;
Figure 4.7-1). No fire monitoring transects
were established due to the exclusion of
fire as a management tool at the park. The
plant community monitored at Lyndon
B. Johnson NHP is restored grassland
(Cogan 2007a) (Table 4.7-1). In 2010 and
2011, both transects were monitored.

4.7.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends
and should not be viewed as trends
themselves. The extreme rainfall variation
between the 2010 and 2011 field season
has resulted in noticeable changes in plant
response. The restoration prairie at LYJO
contains numerous perennial grasses with
all but three being native. This area has
been seeded repeatedly through the years
but past land-use and a lack of consistent
follow-up maintenance has kept the
prairie from reaching its full potential.
The most recent seeding took place in
Fall 2010; while germination was good the
following drought has impacted seedling
establishment. It remains to be seen if any
native seedlings persist. One varietal grass
and two exotics are threatening the health
of the grassland (see below). The varietal
‘Alamo’ switch grass (Panicum virgatum)
is a durable drought-tolerant switchgrass
that dominates the prairie, causing an
imbalance in the system. There is a diverse
mix of forbs present, the majority being
short-lived or fully perennial and native.

The prairie area is threatened by the
exotic grass K.R. bluestem (Bothriochloa

ischaemum). This mat-forming grass
outcompetes other natives and can
successfully form monocultures. Control
is problematic and it appears to be limited
only by hot summer fires. Johnsongrass
(Sorghum halepense) is found in patches
throughout the prairie but responds to
treatment when administered. Additional
herbicide control has been administered
to the ‘Alamo’ switchgrass but consistent
treatment will be required to eradicate
it from the site. Exotic species present at
LY]JO are discussed in greater detail in the
Exotic Plant Monitoring Annual Report
(Folts-Zettner et al., in prep).

4.7.3 Prescribed fire treatments or
wildfire occurrence

Prescribed burning is currently not an
option at LYJO due to the urban location
of the restoration prairie. No wildfires
have occurred in recent history.

4.7.4 Fire effects

Fire effects monitoring is an integral part
of the Grassland Monitoring Protocol
(Folts-Zettner et al. in review). Should
prescribed fire again become an option at
LYJO, any noted effects of burning will be
presented in this section.

4.7.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may
have a short-term effect on long-term
monitoring transects. In order to inform
monitoring results, communications must
be established with the park to map annual
treatment areas. Pertinent information
will be presented in this section
when treatments are known. In 2010,
herbicide treatment was implemented
on Johnsongrass and ‘Alamo’ switchgrass
throughout the restoration area.

Table 4.7-1. Plant community and sampling dates for each transect at Lyndon B.

Johnson NHP, 2010 and 2011

Date visited
Transect Plant community 2010 2011
REST-LTO1 Old Field 9/15/2010 6/16/2011
REST-LT02 Old Field 9/14/2010 6/14/2011
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Figure 4.7-1. Monitoring transects, Lyndon B. Johnson NHP, 2010 and 2011.

SdN

A total of two long-term
monitoring transects were
established at Lyndon B.
Johnson NHP.

Chapter 4: Results 97



Table 4.7-2. Within-plot cover values for each plant species detected during monitoring at each transect,
Lyndon B. Johnson NHP, 2010 and 2011

Transect Parkwide values

Vegetation Life
code cycle REST-LTO1 REST-LT02 MEAN SE MEAN SE

2010 2011 2010 2011 2010 2010 2011 2011
GRASS
BOUCUR P 18.6 3.8 1.2 0.1 9.9 8.7 1.95 1.85
BOTISC P 1.8 0.2 14.6 3.4 8.2 6.4 1.8 1.6
SCHSCO P 0 2 14.2 19.8 7.1 7.1 10.9 8.9
SORHAL P 0 0 10 0.6 5 5 0.3 0.3
SORNUT P 3 3 0 1.4 1.5 1.5 2.2 0.8
ARIPUR P 0 5.3 1.6 0.2 0.8 0.8 2.75 2.55
BOTLAG P 0 0 1 0.1 0.5 0.5 0.05 0.05
CARSSP P 0.1 0 0.8 0 0.45 0.35 0 0
DIGCOG P 0.7 0 0.3 0 0.45 0.25 0 0
DICOLI P 0.8 0.5 0 0 0.4 0.4 0.25 0.25
CYNDAC P 0 0 0.2 0 0.1 0.1 0 0
NASLEU P 0 0 0.2 0.3 0.1 0.1 0.15 0.15
ELYCAN P 0.1 0 0 0 0.05 0.05 0 0
CARPLA P 0 0.2 0 1.5 0 0 0.85 0.65
DISSPI P 0 0 0 2 0 0 1 1
ELYVIR P 0 0.3 0 0.2 0 0 0.25 0.05
LEPPAN A/P 0 0 0 0.6 0 0 0.3 0.3
PANVIR P 0 0 0 0.6 0 0 0.3 0.3
FORB
IVAANG A/B 24 6.9 7.6 0 15.8 8.2 3.45 3.45
CROMON A 25.6 0 5.2 0 15.4 10.2 0 0
AGAHET A 6.2 0 1.4 0 3.8 2.4 0 0
RATCOL P 0.6 1.9 6.6 4.7 3.6 3 3.3 1.4
DESILL P 5.2 0.7 0 0 2.6 2.6 0.35 0.35
SALCOC A/P 0 0 5 0.1 2.5 2.5 0.05 0.05
ERAINT P 2.7 0 0 0 1.35 1.35 0 0
HEDNIG P 2.5 1 0 0.1 1.25 1.25 0.55 0.45
DICCAR P 1.8 0 0 0 0.9 0.9 0 0
AMBPSI A/P 0 0.3 1.6 2.8 0.8 0.8 1.55 1.25
GAUDRU P 1.6 0 0 0 0.8 0.8 0 0
GRINUD A/P 1.2 0.8 0 0 0.6 0.6 0.4 0.4
GLABIP A/P 0.9 0.6 0 0 0.45 0.45 0.3 0.3
SYMERI P 0.2 0.1 0.7 0.2 0.45 0.25 0.15 0.05
TRABRE P 0.2 0 0.2 0.1 0.2 0 0.05 0.05
HYBVER P 0.3 0.6 0 0.2 0.15 0.15 0.4 0.2
SCUDRU A 0 0.2 0.3 0 0.15 0.15 0.1 0.1
CHANUT A/P 0.1 0 0.1 0 0.1 0 0 0
CIRTEX B/P 0.1 0 0.1 0.1 0.1 0 0.05 0.05

Notes: Exotic species are highlighted.
A = annual; B = biannual; P = perennial.
Mean and SE values are calculated across all plots in the park

NS = Not Sampled
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Table 4.7-2. Within-plot cover values for each plant species detected during monitoring at each transect, Lyndon B. Johnson

NHP, 2010 and 2011, cont.
) . Transect Parkwide values
X:g : tation cl;:fe REST-LTO1 REST-LT02 MEAN SE MEAN SE
2010 2011 2010 2011 2010 2010 2011 2011
Forb (cont.)
EUPDEN A 0.2 0 0 0 0.1 0.1 0 0
EUPMAR A 0.1 0 0.1 0 0.1 0 0 0
IPORUB B/P 0.1 0.2 0.1 0 0.1 0 0.1 0.1
SIDABU A/P 0 0.1 0.2 0.1 0.1 0.1 0.1 0
CALINV P 0.1 0.4 0 0 0.05 0.05 0.2 0.2
CHATAI A 0 0 0.1 0 0.05 0.05 0 0
CONCAN A/B 0.1 0 0 0 0.05 0.05 0 0
OXASTR P 0.1 0.1 0 0 0.05 0.05 0.05 0.05
DESPAN 0 0 0 0.1 0 0 0.05 0.05
ENGPER 0 0.4 0 0 0 0 0.2 0.2
GAIPUL A/P 0 2.4 0 0.3 0 0 1.35 1.05
GAUCOC P 0 0.1 0 0 0 0 0.05 0.05
GAUSUF A 0 0 0 0.1 0 0 0.05 0.05
LINBER A/P 0 0.1 0 0.1 0 0 0.1 0
MONCIT A/P 0 0 0 0.1 0 0 0.05 0.05
PHYCIN P 0 0 0 0.1 0 0 0.05 0.05
RUDHIR AP 0 0.2 0 0.1 0 0 0.15 0.05
SYMPRA P 0 0.1 0 0 0 0 0.05 0.05
TRARAM P 0 0 0 0.1 0 0 0.05 0.05
VERHAL P 0 0 0 0.1 0 0 0.05 0.05
SHRUB/SUBSHRUB
RUBABO P 3 0 14 0 2.2 0.8 0 0
RHUCOP P 0.6 0 0 0 0.3 0.3 0 0
OPULEP P 0 0.1 0 0 0 0 0.05 0.05
RUBTRI P 0 0.8 0 0.6 0 0 0.7 0.1
TREE
QUEFUS P 0 0 0 4 0 0 2 2
VINE
VITMUS P 0 0 6.1 0.2 3.05 3.05 0.1 0.1
SMIBON P 0.1 0.2 0.6 0.1 0.35 0.25 0.15 0.05
COCCAR P 0 0.1 0 0.1 0 0 0.1 0
TOXRAD P 0 0 0 0.1 0 0 0.05 0.05

Notes: Exotic species are highlighted.
A = annual; B = biannual; P = perennial.

NS = Not Sampled

Mean and SE values are calculated across all plots in the park
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Table 4.7-3. Percentage of substrate cover for each transect sampled, Lyndon B.
Johnson NHP, 2010 and 2011

Transect Park Totals

Cover REST-LTO1 REST-LT02 MEAN SE MEAN SE

2010 2011 2010 2011 2010 2010 2011 2011
SOILBARE 63 0 12 0 37.5 255 0 0
SOILOPEN 20.4 0 5 0 0 12.7 7.7
SOILUNDER 3.6 0 0.8 0 0 2.2 1.4
LITTER 29.6 70.8 88 94.2 58.8 29.2 82.5 11.7
WOOD 5 0 0 3.5 3.5 2.5 2.5
ROCKLG 0 0 0 0 0 0 0 0
ROCKSM 0.4 0.2 0 0 0.2 0.2 0.1 0.1
CRUST 0 0 0 0 0 0 0
LICHEN 0 0
MOSS 0 0

4.8 Pecos National Historical
Park

4.8.1 2010 and 2011 sampling

A total of eight fire and eight long-term
monitoring transects were established at
Pecos National Historical Park (PECO;
Figure 4.8-1). The plant community
monitored at Pecos NHP is shortgrass
steppe. The vegetation map for Pecos
NHP is not final, but preliminary data
furnished by the cooperator was used for
sample selection. In 2010 and 2011, all
long-term transects were monitored. No
fire-event transects were monitored by
SOPN crew during this time.

4.8.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends and
should notbe viewed as trends themselves.
The extreme rainfall variation between the
2010 and 2011 field season has resulted in
noticeable changes in plant response. The
grasslands at PECO are primarily native
perennial grasses dominated by blue
grama (Bouteloua gracilis). Areas within
our transects appear to be healthy with
no exotic grasses present, although areas
with exotic species of grass are known to
occur elsewhere in the park. The ground
strata is about evenly divided between

litter and bare soil; it is often observed
that bare soil areas are suffering from
wind erosion, resulting in pedestaled grass
bases. Roughly two-thirds of the forbs
monitored are perennial and there is good
diversity of species.

The two most frequently encountered
exotics are prickly lettuce (Lactuca
serriola) and western salsify (Tragopogon
dubius), both annuals or biennials. When
prickly lettuce was found in fewer transects
but in higher numbers, while western
salsify was widespread. These exotics
have similar seed dispersal mechanisms
(windborne) and will likely continue to
increase until control measures are in
place. Exotic species present at CAVO are
discussed in greater detail in the Exotic
Plant Monitoring Annual Report (Folts-
Zettner et al., in prep).

4.8.3 Prescribed fire treatments or
wildfire occurrence

Fire events at PECO are overseen by the
Bandelier Fire Group (BFG), a separate
unit from the Southern Plains Fire Group.
An agreement to share monitoring data
has been reached and will be implemented
within the next year. Prescribed fire is
actively used in PECO and a map of
historic burns is being produced for
reference. Prescribed burns were planned
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for 2011 but environmental conditions
precluded activity until Fall. There have
been no wildfires in PECO within the past
5 years.

4.8.4 Fire effects

Fire effects monitoring is an integral part of
the Grassland Monitoring Protocol (Folts-
Zettner et al. in review). As monitoring
progresses, any noted effects of burning
will be presented in this section.

4.8.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may
have a short-term effect on long-term
monitoring transects. In order to inform

monitoring  results, communications
have been developed with the Southern
Plains/ Chihuahuan Desert Exotic

Plant Management Team to map annual
treatment areas. Previous years have seen
treatments of Scotch thistle (Onopordum
acanthium).

Table 4.8-1. Plant community and sampling dates for each transect at

Pecos NHP, 2010 and 2011

Date visited

Transect Plant community 2010 2011

LTO4 Blue Grama/Treatment 8/22/2010 7/28/2011
LTO5 Blue Grama/Treatment 8/23/2010 7/27/2011
LT07 Blue Grama/Treatment 8/21/2010 7/27/2011
LT10 Blue Grama/Treatment 8/22/2010 7/28/2011
LT12 Blue Grama/Treatment 8/21/2010 7/127/2011
LT16 Blue Grama/Treatment 8/23/2010 7/28/2011
LT17 Blue Grama/Treatment 8/23/2010 7/27/12011
LT19 Blue Grama/Old Field 8/22/2010 7/28/2011

SdN

A total of eight fire and

eight long-term monitoring
transects were established at

Pecos NHP.
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PECO_12

PECO_07

Legend

Monitoring Plots

Blue Grama-Western Wheatgrass Lowland
Alluvial Grassland

Blue Grama/Fringed Sage and Blue Grama/
Ring Muhly Grassland

Blue Grama/Old Field Grassland
Blue Grama/Rabbitbrush Grassland
Blue Grama/Treatment Grassland

Fourwing Saltbush/Blue Grama Shrubland
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Figure 4.8-1. Monitoring transects, Pecos NHP, 2010 and 2011.
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! Ranch House

Jane Fonda Ranch

Figure 4.8-2. Potential prescribed treatment or wildland fires, Pecos NHP, 2011.
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Table 4.8-3a. Percentage of substrate cover for each transect sampled (part 1), Pecos NHP, 2010 and 2011

Transect Park Totals
Cover LT04 LTO5 LT07 LT10 MEAN SE MEAN SE

2010 2011 2010 2011 2010 2011 2010 2011 |2010 2010 |2011 2011
SOILBARE 54.6 0 47.6 0 34.4 0 60 0 50.35 3.2629 |0 0
SOILOPEN 0 46.4 0 30 0 29.6 0 54 0 0 39.075 3.8571
SOILUNDER |0 2 0 7 0 4 0 1 0 0 4.625 1.3355
LITTER 35.8 28.2 35 44 55.8 57.4 34 30.6 42.225 3.0551 |45.45 4.8163
WOOD 6.4 13.4 12.9 17 4.5 8 5.2 13 4.65 1.5791 |8.425 2.1861
ROCKLG 2.7 54 0 0 0 0 0 0 0.338 0.3375 |0.675 0.675
ROCKSM 0.6 4.6 0.1 0 0 0 0.9 1.4 0.35 0.1282 | 0.875 0.5593
CRUST 0 0 1.4 2 3.3 1 0 0 0.962  0.4097 |0.875 0.3504
LICHEN 0 0 0 0 0 0 0 0 0 0 0 0
MOSS 0 0 0 0 0 0 0 0 0.425 0425 |0 0

Table 4.8-3b. Percentage of substrate cover for each transect sampled (part 2), Pecos NHP, 2010 and 2011

Transect Park Totals
Cover LT12 LT16 LT17 LT19 MEAN SE MEAN SE

2010 2011 2010 2011 2010 2011 2010 2011 |2010 2010 |2011 2011
SOILBARE 52.4 0 40.8 0 51.4 0 61.6 0 50.35 3.2629 |0 0
SOILOPEN 0 36.6 0 22.8 0 47 0 46.2 0 0 39.075 3.8571
SOILUNDER |0 8 0 4 0 11 0 0 0 0 4.625 1.3355
LITTER 394 42.8 54 68.6 45.8 39.2 38 52.8 42.225 3.0551 |45.45 4.8163
WOOD 7.6 10.6 0.2 4.6 0.4 0.2 0 0.6 4.65 1.5791 |8.425 2.1861
ROCKLG 0 0 0 0 0 0 0 0 0.338  0.3375 |0.675 0.675
ROCKSM 0 0 0 0 0.6 0.6 0.6 0.4 0.35 0.1282 | 0.875 0.5593
CRUST 0.6 2 0.6 0 1.8 2 0 0 0.962 0.4097 |0.875 0.3504
LICHEN 0 0 0 0 0 0 0 0 0 0 0 0
MOSS 0 0 3.4 0 0 0 0 0 0.425 0425 |0 0
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4.9 Sand Creek Massacre
National Historic Site

4.9.1 2010 and 2011 Sampling

A total of 11 fire and 11 long-term
monitoring transects were established at
SandCreek Massacre National Historic Site
(SAND). Plant communities monitored at
SAND are: upland grasslands consisting
of blue grama-buffalograss herbaceous
vegetation and alkali sacaton-saltgrass
herbaceous vegetation; upland sage
consisting of sand sage/ sideoats grama-
blue grama shrubland and sand sage/sand
bluestem shrubland, which are considered
for type conversion; restoration consisting
of reclaimed agricultural land which is
of particular management interest to the
park; cottonwood galleries containing
cottonwood/western wheatgrass-
switchgrass woodland, also of special
interest to the park (Neid et al. 2007)
(Table 4.9-1). All long-term transects were

monitored and no fire monitoring sites
were monitored in 2010 or 2011.

4.9.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends and
should not be viewed as trends themselves.
The extreme rainfall variation between the
2010 and 2011 field season has resulted
in noticeable changes in plant response.
The grassland communities monitored at
SAND contain native perennial grasses;
no exotic grass species were detected in
the transects although cheatgrass (Bromus
tectorum) is to be found along the county
road boundary. These stable grasslands
contain a diverse mix of primarily
perennial forbs. Roughly two-thirds of
the ground strata is litter, which provides
shade and moisture retention in this arid
environment.

Table 4.9-1. Plant community and sampling dates for each transect at Sand Creek

Massacre NHS, 2010 and 2011

Date visited

Transect Plant community 2010 2011

CWOOD-LTO1 Popu/us de{tOIdes / Pascopyrum smithii- 2/9/2010 2/8/2011
-Panicum virgatum Woodland

CWOOD-LT02 Popu_lus de{to:des / Pascopyrum smithii- /92010 2/9/2011
-Panicum virgatum Woodland

CWOOD-LT03 Popu/us de(to:des / Pascopyrum smithii- 2/11/2010 2/9/2011
-Panicum virgatum Woodland

RESTN-02 Reclaimed Agricultural Land 7/9/2010 7/6/2011

RESTS-LTO1 Artemisia filifolia /| Andropogon hallii 2/9/2010 2/6/2011
Shrubland

UGRASS-05 Sporobolus airoides - Distichlis spicata 2/12/2010 2172011
Herbaceous

UGRASS-LTO1 Boutaloua gracilis - Buchloe dactyloides 21172010 2/9/2011
Herbaceous

UGRASS-LT02 Sporobolus airoides - Distichlis spicata 2/10/2010 2/8/2011
Herbaceous

UGRASS-LT04 Boutaloua gracilis - Buchloe dactyloides 2/9/2010 2172011
Herbaceous

UGRASS-LTO5 Boutaloua gracilis - Buchloe dactyloides 2/12/2010 2172011
Herbaceous

USAGE-LTO1 Artemisia filifolia | Andropogon hallii 21172010 2/8/2011
Shrubland

USAGE-LT02 Artemisia filifolia / Andropogon hallii 2/12/2010 2172011

Shrubland
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A total of 11 fire and 11 long-
term monitoring transects
were established at Sand
Creek Massacre NHS.

Restoration efforts on two parcels of
grassland show varying results. The older
restoration at the north end of the park
on CRP land shows better conversion to
native forbs and grasses. The southern
restoration area was in ruderal exotics
and is just beginning establishment and
has been limited by moisture. This area of
loose sandyloam is subject to wind erosion
and continued efforts at stabilization and
exotic control will be needed for success.

In addition to the cheatgrass mentioned
above, several annual forbs are found
throughout the park. Kochia (Kochia
scoparia) and prickly Russian thistle
(Salsola  tragus) are long established
components of the agricultural suite of
exotics and are easily spread throughout
the landscape. The perennial field
bindweed (Convolvulus arvensis) is
present in restoration and upland sites
and is of particular concern. The current
drought has no effect on its ability to
produce copious amounts of seed, giving
it a competitive edge over the drought-
dormant natives. Exotic species present at
CAVO are discussed in greater detail in the
Exotic Plant Monitoring Annual Report
(Folts-Zettner et al., in prep).

4.9.3 Prescribed fire treatments or
wildfire occurrence

The use of prescribed fire is being
considered at SAND but has not been
implemented. To date, mowing and debris
removal are being used for fuels reduction.
No wildfires have occurred during the last
5 years.

4.9.4 Fire effects

Fire effects monitoring is an integral part of
the Grassland Monitoring Protocol (Folts-
Zettner et al. in review). As monitoring
progresses, any noted effects of burning
will be presented in this section.

4.9.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may
have a short-term effect on long-term
monitoring transects. In order to inform
monitoring  results, communications
have been developed with both the park
and the Southern Plains/ Chihuahuan
Desert Exotic Plant Management Team
to map annual treatment areas. Pertinent
information will be presented in this
section when treatments are known.
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Figure 4.9-1. Monitoring transects, Sand Creek Massacre NHS 2010. and 2011
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Figure 4.9-2. Prescribed treatment or wildland fires since 2009, Sand Creek Massacre NHS, 2010 and 2011
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4.10 Washita Battlefield National
Historic Site

4.10.1 2010 and 2011 Sampling

A total of four fire and nine long-term
monitoring transects were established
at Washita Battlefield National Historic
Site (WABA; Figure 4.10-1). The plant
communities monitored at Washita
Battlefield NHS are: upland grasslands
consisting of sand bluestem-giant
sandreed herbaceous vegetation, big
bluestem-Indiangrass herbaceous
vegetation, little bluestem-sideoats grama
herbaceous vegetation, blue grama-
sideoats grama herbaceous vegetation,
and western wheatgrass herbaceous
alliance; restoration grasslands consisting
of reclaimed agricultural fields undergoing
active prairie restoration; and disturbed
grasslands consisting of cheatgrass
semi-natural  herbaceous vegetation,
Johnsongrass herbaceous vegetation, and
Bermudagrass vegetation (Cogan 2007b).
The disturbed grasslands have been
considered for bison reintroduction and
are of special interest to the park. In 2010,
one fire and nine long-term transects

were monitored. 2011 saw all long-term
transects monitored, but any fire transects
monitored were outside of the scope of
this project.

4.10.2 Results and discussion

These early-monitoring results provide
a baseline to measure future trends and
should notbe viewed as trends themselves.
The extreme rainfall variation between the
2010 and 2011 field season has resulted in
noticeable changes in plant response.

The grasslands at WABA have been
plowed in the past and are in varying states
of recovery. There are some areas of the
southeastern uplands that are quite good,
while areas around the old homestead
and railroad embankment continue to
harbor major exotic plant components.
The 20 species of grass found in the
transects are mainly perennial but there
are three problematic exotic grass species
found among the natives. Little bluestem
continues to be the most abundant
grass, found in all transects. This native
bunchgrass is highly desirable for its

Table 4.10-1. Plant community and sampling dates for each transect at Washita

Battlefield NHS, 2010 and 2011

Date visited

Transect Plant community 2010 2011

DIST-01 Bromus tectorum Semi-Natural 6/26/2010 711/2011
Herbaceous

RESTE-LTO1 Andropogon gerardii - Sorghastrum 6/242010  7/2/2011
nutans Herbaceous

RESTE-LT02 Andropogon gerardii - Sorghastrum 6/24/2010 7/2/2011
nutans Herbaceous

RESTW-LTO1 Andropogon gerardii - Sorghastrum 6/25/2010  6/30/2011
nutans Herbaceous

RESTW-LTO2 V@ annua - (Xanthium strumarium) 6252010  7/1/2011
Temporarily Flooded

UPLAND-F03  Schizachyrium scoparium - Bouteloua 6/26/2010  Not Sampled
curtipendula Herbaceous

UPLAND-LT01 ~ Bromus tectorum Semi-Natural 62412010  6/30/2011
Herbaceous

UPLAND-LTO2  Andropogon hallii - Calamovilfa 6/27/2010 7/3/2011
gigantea Herbaceous

UPLAND-LTo3  Bouteloua gracilis - Bouteloua 6/27/2010  7/2/2011
curtipendula Herbaceous

UPLAND-LT04 Schizachyrium scoparium - Bouteloua 6/25/2010 6/30/2011

curtipendula Herbaceous

Grassland Plant Monitoring in the Southern Plains Network: Project Report 2010 and 2011



extensive root system and wildlife habitat.
The forbs are evenly divided between
annuals and perennials and very diverse.
The bare ground/litter ratio appears stable
but may reflect the lack of prescribed fire
for the past few years.

The fields in the floodplain of the Washita
River have been undergoing restoration
for many years and do have a good mix
of perennial grasses, but they lack a good
forb component. This area experiences
inundation every few years and has
experienced much disturbance over the
past century. Exotic grasses and trees
continue to be problematic in this area
from local and upstream propagules.

Exotic plants are a problem at WABA
but an active eradication program may
help restore balance to the grasslands.
Johnsongrass (Sorghum halepense), and
KR bluestem (Bothriochloa ischaemum)
are two perennial grasses that threaten
grassland health, in addition to the
exotic bromes (Bromus japonicus and B.
tectorum). Siberian elm (Ulmus pumila)
continues to invade the grasslands due to
their numerous seed production and their
historic planting in shelter belts. Exotic
species present at WABA are discussed
in greater detail in the Exotic Plant
Monitoring Annual Report (Folts-Zettner
etal., in prep).

4.10.3 Prescribed fire treatments or
wildfire occurrence

Prescribed fire has been a management
tool over the past eight years at WABA
(Figure 4.10-2), with the majority of the

park having been burned between 2003
to 2007. Since that time, environmental
conditions have not allowed additional
burning. No wildland fires have been
reported in recent history.

4.10.4 Fire effects

Fire effects monitoring is an integral part
of the Grassland Monitoring Protocol
(Folts-Zettner et al. in review) and current
results from monitoring within the scope
of this long-term project are reported in
the previous data table (Table 4.10-2).
As monitoring progresses, any noted
effects of burning will ne presented in this
section.

4.10.5 Known treatments for exotics

The treatment of exotic plant species on
grasslands in the southern plains may
have a short-term effect on long-term
monitoring transects. In order to inform
monitoring  results, communications
have been developed with the Southern
Plains/Chihuahuan Desert Exotic Plant
Management Team to map annual
treatment areas. Pertinent information
will be presented in this section when
treatments are known.

The EPMT has been very active at WABA.
Past years have seen saltcedar (Tamarisk
species) removal throughout the riparian
area, treatment of Siberian elm and
control of bromes and sweetclover
(Melilotus species). Treatment maps are
being developed to inform the SOPN of
potential impacts to permanent transects.

SdN

The disturbed grasslands of
Washita Battlefield NHS have

been considered for bison
reintroduction and are of
special interest to the park.
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Figure 4.10-2. Prescribed treatment or wildland fires since 2003, Washita Battlefield NHS, 2010 and 2011.
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5 Discussion

We have now completed two years of
data collection on this long-term moni-
toring project. With so little data at hand
no inferences can yet be made to trends
or drought effects. A competitive advan-
tage was observed in several common
exotic species that may have an effect
should the extreme drought continue
for several years and this will be watched
very closely.

The 2012 field season will again be one
combined team of monitors, as it was
in 2010. Both the I&M and Fire Effects
programs are committed to making this
collaborative monitoring successful for

each program. All initial conflicts have
now been resolved and this project is on
track for another successful field season.

Of particular importance for the next year
is to set in place reporting procedures for
the parks regarding both fire and exotic
treatments. The type and extent of treat-
ment in a given area can affect monitoring
plots and needs to be tracked to correctly
understand and interpret monitoring
data. Any additional historic information
that parks may have regarding treatments
should be communicated to the SOPN
for inclusion in the GIS base data.
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