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PART 1

OVERVIEW



INTRODUCTION

Vegetation management is a component of many diverse activities planned or on-going at Bandelier
National Monument. A variety of routine activities such as road and trail maintenance, hazard tree
mitigation and developed landscape maintenance can be considered vegetation management actions.
Prescribed fire, exotic plant control, rare plant management, ruins stabilization and disturbed site
revegetation are other management actions which can affect vegetation. Since vegetative systems are
dynamic, changes occur in the absence of management actions as well; no action or alternatively
suppression of 'natural forces' such as wildfire can allow significant changes to occur. A vegetation
management plan provides a context for these diverse activities, prescribes actions and assigns
responsibilities. It also enables park managers to assess the cumulative effects of vegetation
management actions parkwide. Vegetation is dynamic, changing whether or not it is actively managed.
Through vegetation management planning, managers can understand the vegetation dynamics within
their park and coordinate short-term actions to achieve long-term goals.

Controversial vegetation management issues at Bandelier result from either the affects of historic
landuse practices (i.e. grazing, fire suppression) or simply lack of maintenance (i.e. historic
landscape). The fire management, landscape restoration, and ungulate impact programs address
legacies of overgrazing and fire suppression; historic landscape maintenance has been under-
recognized and under-funded. The remaining vegetation management issues are mostly routine
or programmatic in nature, required by law, policy, or management guidelines and include
hazard tree, exotic plant, sensitive plant, wilderness, endangered species, and archeological site
stabilization programs.

The complexity of any vegetation management program stems not only from the continually
changing nature of the resource, but also from the diversity of management goals to be achieved.
Natural resource management, cultural resources preservation, and infrastructural maintenance
all influence vegetation. Actions taken in one vegetative setting often impact other settings.
Coordination is best achieved through a comprehensive vegetation management plan which
addresses relationships among all vegetation related activities in all areas of the park and its
adjacent landscape.

PURPOSE OF AND NEED FOR ACTION

This vegetation management plan describes the vegetation, identifies issues, sets specific
management goals and objectives, prescribes management techniques, and identifies research
and monitoring needs. It proposes standards by which success can be measured and provides
long-term program direction. Methodologies and standards proposed here are intended to be
guidelines and can be modified for specific conditions or needs based on consultation with the
vegetation management specialist.

This vegetation management plan attempts to reference a number of existing programs, plans
and miscellaneous actions within a single coherent context. Since many of these programs, plans
and actions are either already documented elsewhere or still under development, no attempt will
be made to replicate these efforts. The vegetation management plan however, will supersede
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existing documents in prescription of management techniques, rationales for treatment, and
measures of success for routine operations.

This plan is intended to be an in-house reference manual for vegetation management and will
provide a general context for vegetation management at Bandelier. It will define management
zones as well as a framework for decision making. The scope of the current plan will include
only those issues and actions deemed by the park to be routine or non-controversial. These
include roads, trails, and other developed areas or infrastructure maintenance, sensitive and
exotic plant management, hazard tree mitigation, and limited actions as necessary to mitigate
imminent damage to historic or cultural resources. Additional information relevant to routine
vegetation management actions is contained in the Appendices. In depth consideration of those
issues and actions which are not routine and which may arouse public concern will be assigned
to future plans and will be subject to higher level environmental and/or cultural analysis. These
include restoration of degraded woodlands, ungulate management, fire management, and historic
cultural landscape management.

COMPLIANCE

The subject vegetation management plan is a compilation and clarification of only non-
controversial vegetation management actions (and is intended to be an internal reference manual
for the use of Bandelier park managers) which by definition are consistent with existing NPS
policy and guidelines and can be treated as categorical exclusions for the purposes of natural and
cultural (i.e. NEPA, NHPP, and ESA among others) compliance. The vegetation management
plan provides approval only to the compiled non-controversial actions and only under the stated
conditions. The plan will propose preferred treatment options for on-going vegetation
management actions (i.e. exotic plant control, hazard tree management, trail and road
maintenance) authorized by existing agency mandates. References to controversial vegetation
management actions in component programs (i.e. fire management, woodland restoration) have
been or will be addressed separately for environmental, cultural and endangered species
compliance. Additional management actions with potential impacts on vegetation are still under
development by staff specialists (archeological site stabilization, historic landscape maintenance)
and cannot be fully addressed in the current plan.

AUTHORITIES

Natural Resource Management Guidelines (NPS-77) and the 1995 Bandelier Resources
Management Plan, provide a listing of authorities which are relevant to vegetation management
activities in units of the National Park Service. In addition, the NPS Natural Resource Intranet
Site provides a comprehensive source for applicable laws, regulations, management policies and
guidelines. Cultural landscapes are afforded protection under the Historic Sites Act of 1935 and
the National Historic Preservation Act of 1966. Collecting biological specimens (i.e. plants) for
scientific purposes must be authorized by the park superintendent in accordance with require-
ments in 36 CFR 2.50. The mechanism for scientific sample collections is the Specimen
Collection permit, covered in 36 CFR 2.5 and NPS-53, the Special Park Uses guideline (Chapter
5, Collections, NPS-77) which must be approved by the park superintendent. Additional
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guidance for the collection of biological specimens is detailed in Bandelier’s Research and
Collecting Guidelines.

RELATIONSHIP TO OTHER GUIDANCE

Existing management plans for Bandelier National Monument, such as the Statement for
Management and Resource Management Plan provide general guidance for all activities at
Bandelier. In addition, many aspects of vegetation management have already been addressed in
specific operational planning documents (see: 2005 Fire Management Plan and Environmental
Assessments, 1998 draft Wilderness Stewardship Plan, 2004 Bandelier Trail Maintenance Plan,
and 2006 Woodland Ecological Restoration Environmental Impact Statement).

Additional references to vegetation management are also contained in a number of NPS
management and policy guidelines (including Directors Orders) the latest versions of which are
available on the NPS Natural Resource Intranet Site.

ROLES AND RESPONSIBILITIES

The Superintendent and Chief of Resources Management are accountable for ensuring that the
management of vegetation at Bandelier, as implemented through various programs and program
managers, is consistent with the approved vegetation management plan. The Vegetation
Management Specialist (VMS) serves as the principle contact and provides technical expertise in
matters relating to the management of vegetation at Bandelier. The VMS currently manages the
Restoration, Fire Monitoring, Exotic Plant, and Sensitive Plant Programs and currently serves as
the Hazard Tree and Integrated Pest Management Coordinators.

Other programs which incorporate significant aspects of vegetation management, but which are
managed by program managers other than the VMS include: Fire Management Program, Roads
and Trails, Cultural Resources, and Wilderness. Natural and cultural resource and maintenance
personnel should coordinate throughout all stages of project planning in order to incorporate
vegetation issues with other objectives, develop strategies such as prevention and salvage that
may be critical to achieve desired results, and monitor progress. This coordination is typically
accomplished through quarterly planning meetings and the internal natural/ cultural compliance
process. Even emergency operations, such as fire rehabilitation for watershed or cultural site
stabilization, require timely staff consultation during the planning process to ensure parkwide
consistency with established vegetation management standards and objectives.
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AFFECTED ENVIRONMENT

Geography

Bandelier National Monument is located in north central New Mexico, approximately 10 miles
southwest of Los Alamos and 50 miles northwest of Santa Fe. Within its boundaries are some
32,827 acres (15,308 hectares) of rugged canyons, mesas, and mountain slopes. Bandelier is
located on the southern portion of the Pajarito Plateau in the Jemez Mountains at the southern
edge of the Rocky Mountains in north-central New Mexico (see Figure 1). The area is
composed of volcanic ash and lava flows that have been eroded into deep cafions separated by
narrow mesas. The park spans an elevational gradient from the Rio Grande at 5,300 ft (1,590
meters) to the summit of Cerro Grande at 10,199 ft (3,109 meters) on the Valles Caldera rim, an
attitudinal range of 4,899 ft (1,519 meters). Bandelier National Monument samples an
elevational transect of the volcanic Jemez Mountains in north-central New Mexico. The
vegetation along this transect has been influenced by a variety of historic disturbances, including
periodic fire, pre-historic agriculture and overgrazing.

GEOLOGY

Cerro Grande, a volcanic dome of the Tschicoma formation, lies on the southeastern perimeter of
the Valle Grande. This mountain, along with many in the Jemez Mountains, was formed prior to
several major volcanic eruptions in the Jemez Mountains, although additional volcanic domes
have formed subsequently. At least two of the eruptions formed calderas that appear today in the
heart of the Jemez as broad green valleys and prompted their first discoverers to name these
mountains the Sierras de los Valles. The younger, larger caldera, Valle Grande, truncates the
older, smaller caldera, Valle Toledo. Below Cerro Grande, pyroclastic ash flow deposits of
Bandelier Tuff spread out in a southeasterly direction toward the Rio Grande and are measured in
thicknesses of up to ca. 1000 ft ( ca. 300 meters). Near the Rio Grande, the Tuff overlies Cerros
del Rio Basalts. The eastern fan of the Bandelier Tuff is referred to as the Pajarito Plateau.

Streams have formed deep erosional canyons in the Bandelier Tuff. These canyons from north to
south are: Frijoles, Lummis, Alamo, Hondo, Capulin, Medio, and Sanchez. In the upper reaches
of the first five canyons, erosion has exposed andesites of the Paliza Canyon Formation. These
andesites are also exposed in the middle portions of Medio and Sanchez canyons. Cerros del
Rio basalts are exposed in most of the canyons near the Rio Grande. In the lower part of
Capulin Canyon, sediments of the Santa Fe Formation are exposed (figure 1b).

SOILS

Most of the soils within Bandelier are derived from volcanic tuf and pumice deposits, although
typically from parent materials which have been secondarily transported by alluvial action and/
or acolian deposition. The soils are generally shallow, coarse textured, well drained and nutrient
poor, but can be quite variable depending on substrate, elevation, rainfall, vegetation and
historical land use patterns. While local soils supported dry land farming during pre-historic
times and grazing during historic times, they may have been over-utilized and are now lacking in
organic top soils, nutrients and water holding capacity.



CLIMATE

Climate is very localized within the monument depending on elevation, topographic aspect and
vegetation type. Precipitation averages 16 inches (40.64 centimeters) a year near park
headquarters and generally increases with elevation, although considerable variation is
introduced by the erratic nature of thunderstorms during the summer months. Spring (April-
June) is normally dry and summers (July-August) wet, but the pattern is not always well defined.
There appear to be wet and dry cycles lasting several years or more which may have far
reaching consequences in terms of plant distribution and establishment. Normally a snow pack
is formed during the winter months at the higher elevations, increasing stream flow considerably
during the spring snow melt. Snow also falls at the lowest elevations, but typically does not
persist. Temperatures range generally between 0.0 degrees F and 95.0 degrees F during the
course of the year near park headquarters, although extremes above and below this are not
uncommon. Diurnal temperature differences are usually in the range of 30 degrees F.

PLANTS

The diversity of habitats created by the great variety of elevations, topographic aspects, climates
and soils are populated by an equally diverse assemblage of plant life. Thus, within a single
days' march from the summit of Cerro Grande to the banks of the Rio Grande, one traverses
mountain meadow, mixed conifer, pondersosa, pifion-juniper and juniper grassland communities,
along with the floristic elements found primarily in moist canyon bottoms (figure 1a,b).
Bandelier National Monument contains over 780 taxa of vascular plants which are documented
by a comprehensive herbarium collection (Appendix A, Status of the Bandelier Herbarium;
Appendix B, Bandelier Vascular Plant Checklist). Appendix G, Selected Vegetation Resources,
lists additional sources of information on plants and plants and plant ecology at Bandelier (figure
la).
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HISTORIC LANDUSE AND RESOURCE IMPACTS

The vegetation resources within Bandelier National Monument have been profoundly affected by
historic landuse practices common throughout much of the western United States. Essentially all
of the vegetation types in the park have been altered, to some degree, by the effects of historic
grazing and active suppression of wildfires (Allen 1989). Some communities have undergone
relatively minor structural changes which can be reversed through iterative mechanical and fire
treatments, while others have experienced more permanent changes in both species composition
and functionality.

About 17 percent of the park's documented vascular plant species are non-native; while some are
naturalized and many more restricted to disturbed sites, a few of these exotics are aggressive
invaders of native plant communities and thus merit active control. Fire suppression precipitated
fundamental changes in plant community structure and composition: it indirectly provided the
continuous ladder and crown fuels necessary to support large scale crown fire in ponderosa
forests, supported increased densities of trees in pifion-juniper woodlands which has precipitated
accelerated erosion, and allowed progressive encroachment of woody plants in former meadow
and grassland systems.

Desired future conditions of Bandelier's plant communities are based on inferences about the
nature and status of these plant communities prior to historical landuse patterns (beginning
around 1880) and subsequent to pre-historic landuse activities (ending around 1600). While we
are lacking precise information about what the vegetation within Bandelier looked like (i.e.
structure and composition) between 1600 and 1880, historic accounts from oral, written and
photographic records provide some general impressions. Age class information can provide a
higher resolution record of pre-1880 forest structure, but only for the specific sites sampled. In
addition, defining precise structural targets is complicated by spatial and temporal variability
inherent in plant communities as mediated by site conditions, climate and their effects on
individual species recruitment and mortality. Process oriented, functional definitions for target
conditions (i.e. in terms of a historic fire frequency and fire behavior) may be more practical
since they acknowledge the inherent variability in natural systems. In addition, functional
definitions can provide a realistic measure of community stability, since processes like fire can
be directly correlated with stand structure. Since desired future conditions cannot be precisely
defined on the basis of existing information, only general recommendations will be made.
Target conditions will be defined from both a structural and functional perspective. As additional
information becomes available, we will continue to refine management objectives relative to
desired future conditions.

The vegetation of Bandelier was still recovering from the effects of pre-historic human landuse
when historic landuse activities began around 1800. Aboriginal occupation of the Bandelier area
for nearly 500 years and ending around 1600 is thought to have yielded an ‘unnatural’ landscape
shaped by the needs of a pre-industrial civilization. In particular, fire frequency, tree density,
and ungulate populations could have been significantly affected by pre-historic landuse. After
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abandonment in 1600, the system would have begun to adjust to the loss of the disturbance
regime associated with a resident population. A pulse of woody plant establishment into former
agricultural lands and a rebound of ungulate populations could have been a few of the changes
resulting.

Around 1880, historic land use activities intensified (i.e. logging, fuel-wooding, grazing,
hunting, and fire suppression) began to noticeably affect plant communities. Ponderosa and
mixed coniferous forests were timbered, fence posts and fuel wood were extracted from
accessible woodlands, animals were hunted (often to the point of local extirpation), fires were
suppressed, and the entire landscape was intensively grazed by domestic livestock. Beginning
around 1916, many of these consumptive activities ceased, although cattle grazing continued
through 1940 and a population of feral burros was present until the mid-1980’s. During the last
five hundred years, local plant communities have been shaped by intermittent human land-use;
extant plant communities at Bandelier are a product of this history of human use and disturbance,
and disruption or alteration of communities and processes.

An increase in woody plant density across the landscape is the major legacy of historic grazing
and subsequent fire suppression activities. More recently, the alteration of water regimes along
the Rio Grande corridor resulting from irrigation, flood and sediment control activities has
affected riparian habitat. Beginning in the early 1980's, park lands below 5460 feet (1664 meters)
in White Rock Canyon along the Rio Grande have been seasonally innudated by Cochiti
Reservoir in the context of flood and sediment control by the operation of Cochiti Dam.
Extended periods of innudation during the mid-1980's killed all living vegetation within the
flood zone and deposited many feet of silt. Native soils and natural habitats were altered;
cottonwood bosques, springs and seeps and other riparian settings were displaced with sterile
mudflats and subsequent dense growth of agricultural weeds.
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VEGETATION CLASSIFICATION

The Vegetation Types classification presented below was developed for management purposes,
to provide convenient and easily recognized groupings of major plant assemblages which occur
at Bandelier. This classification is useful primarily at a landscape scale and field observers
should expect considerable variability within the defined types.

Higher elevation communities, such as ponderosa and mixed coniferous types, extend down
canyon systems in an attenuated pattern below their normal elevation range as a result of micro-
climatic conditions. The sharp topographic, soil, and moisture boundaries typical of canyon
systems support unique assemblages of vegetation which are classified here as canyon slope and
canyon bottom complexes. An overview of the vegetation cover types at Bandelier and their
relative distribution can be seen on the accompanying vegetation maps of Bandelier: Main Unit
(figure 2) and Tsankawi Unit (figure 2 inset).

Desired future conditions are included as a component of each vegetation type to reflect
management objectives relative to existing conditions. However to the extent desired future
conditions are based on our assessment of pre-European settlement conditions, our ability to
quantify target community structure and composition is severely limited by a lack of historical
data. Some general themes relating to historic overgrazing and loss of fire regime are presented.

As a direct result of historic overgrazing and associated loss of natural fire regimes, most extant
plant communities at Bandelier are thought to have higher woody stem densities and fuel loading
(and lower herbaceous cover and biomass) than at time of European contact. These trends have
yielded accelerated erosion within the woodland and juniper savanna zones, increased fire
hazard within the ponderosa and mixed coniferous zones. Desired future conditions from a
whole park perspective would be reversal of these broad trends and restoration of native plant
communities both relative to species composition and former range. Complicating simplistic
restoration efforts based on reintroduction of fire are continued grazing pressures from native
ungulate populations and inherent limitations of reducing tree density with prescribed fire alone.
While not quantitative, these desired future conditions do provide management a relative target
condition which can be realized incrementally through the re-introduction of fire and related
attempts to restore natural conditions at Bandelier.

A general elevational sequence of the major vegetation cover types within Bandelier from the
eastern boundary of the monument along the Rio Grande at 5,300 ft to the summit of Cerro
Grande at 10,200 ft would proceed as follows: juniper-shrub-grasslands occur from 5,300 ft to
approximately 6,200 ft; pifion-juniper woodlands from 6,200 to 7,000 ft; ponderosa pine forests
7,000 to 7,500 ft; and mixed conifer forests consisting of ponderosa pine, Douglas fir, white fir,
Engelmann spruce, blue spruce, aspen, and limber pine from 7,500 to 10,200 ft. Grassland,
shrub, and aspen types are found on southerly exposures within the mixed conifer zone.
Detailed descriptions of vegetation communities follow (also see Appendix B).
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Vegetation Types and Complexes

Juniper-Shrub-Grasslands:

Characterized by the presence of a one-seed juniper overstory (not infrequently as a result of tree
invasion since 1880) with an understory of various shrubs, grasses and forbs. Typical shrubs
may include wavyleaf oak, mountain mahogany, skunk bush, apache plume, rabbit brush, and
big sagebrush. This type is found on the lower mesas and canyon slopes and on elevated benches
along the Rio Grande corridor. In addition to relict juniper savanna communities, this type
incorporates former shrub and grassland communities recently invaded by juniper as a result of
historic grazing and loss of fire regime.

Desired future conditions for this type include grass, forb, and shrub dominated communities
with scattered mature trees (<5% cover) and herbaceous ground cover sufficient to stabilize soils
and carry fire (at intervals of less than 10 years). Isolated patches of juniper dominated
woodland (canopy cover >30%) may occur on shallow soil or rocky substrate sites.

Pifion-Juniper Savanna and Woodlands:

Generally characterized by overstory dominance of Colorado pinyon pine and/ or one-seed
juniper overstory with a potentially diverse shrub, grass and forb understory. Dominant shrubs
include wavyleaf oak and mountain mahogany. This community is located elevationally between
the Juniper-Shrub-Grasslands and Ponderosa Pine types and is distinguished from the former by
increased tree canopy cover and presence of pinyon pine. Embedded within this type are at least
two distinct entities: older growth woodlands on rocky, shallow soil sites and recently invaded
savannna communities on deeper, more productive soil sites; desired future conditions are
described below. Pifion and juniper have expanded their ranges upslope into the ponderosa
understory while juniper has invaded downslope into former grassland and shrub dominated
communities; density of trees has increased dramatically throughout. These changes are thought
to be a result of historic grazing and alteration of fire disturbance since 1880. Alligator juniper
becomes an important component of woodlands on steep rocky slopes in the southern portion of
the monument, while Rocky Mountain juniper is a more mesic species occurring at both higher
elevations and in canyon settings.

PJ Savanna: Desired future conditions in this type envision a savanna-like community that
maximizes a diverse shrub and grass-forb understory. Major tree species include both pifion and
juniper in varying proportions depending on local site conditions. Mature tree canopy coverage
averages less than 15%, with herbaceous and/ or shrub ground cover sufficient to stabilize soils
and carry fire (at intervals of 10-25 years); although individual trees and tree clumps are often
insulated from surface fire effects by dense litter mats under canopy and adjacent bare soil
patches. These communities would typically be located on deeper and more productive soil
sites where sufficient herbaceous cover can sustain frequent fires of intensity necessary to
maintain open stand structure.

PJ Woodland: Desired future conditions in this type envision tree dominated woodland
communities with canopy coverages generally exceeding 30%; herbaceous understories are
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sparse with fire return intervals in excess of 25-100 years and characterized by patchy crown
fire. Crown fire patch sizes typically range from an individual tree or clump up to several acres,
given highly discontinuous ground fuels and patchy canopy closure. These communities would
typically be located on rocky, shallow soil sites which limit herbaceous productivity, limit fire
frequency and intensity, and promote woody plant dominance.

Ponderosa Pine Savannas and Forest:

Dominated by a mature ponderosa pine mature tree overstory (from open savanna structure to
closed canopy) with a variety of grass-forb, shrub and tree understories depending elevation and
aspect as well as recent fire history. Fire suppression and overgrazing in ponderosa pine forests
have resulted in both increasing stand densities of ponderosa as well as recruitment of pinyon-
juniper (upslope) and mixed conifer (downslope). Areas recently altered by crown fire (i.e. La
Mesa and Dome fire areas) are included under other grassland types since they are currently
lacking the characteristic mature Ponderosa pine overstory.

Desired future conditions for this type are communities with ponderosa pine as the dominant tree
overstory, but encompassing a both a wide range of cover values (from open savanna with ~5%
mature tree cover to nearly closed canopy) and mixed age structure (i.e. seedlings, pole trees,
overstory trees, dead snags and dead and down logs). Trees in excess of several hundred years
would be scattered throughout with understories of grass-forb, shrub, and other tree species
variable depending on aspect, elevation, and time since last fire. Overstory tree canopy cover
and understory ladder fuels would generally be broken and patchy, effectively mitigating
opportunities for continuous crown fire runs, while allowing limited torching of closed canopy
patches. Accumulations of ground fuels (litter, duff, slash, logs, etc.) would be consumed
periodically by low intensity, surface fire (5-15 year intervals), ideally incorporating a patchy
crown fire component to maintain discontinuous canopy cover.

Cottonwood Bosques:

A riparian vegetation type found along low gradient portions of the Rio Grande and tributary
canyons (at or below 6000 ft. elevation) including canyon mouths. Narrowleaf cottonwood and
boxelder maple are major overstory components in the tributary canyons, with Rio Grande
cottonwood becoming along the Rio Grande. Dominant shrubs include New Mexico Olive.
Some of our cottonwood bosque type, homogeneous in age structure, suggests rapid and uniform
establishment following intensive landuse disturbance. We are currently experiencing high levels
of mortality from tree fall and disease in these uniform stands. Former bosque areas along the
Rio Grande and at the mouths of tributary canyons, recently extirpated by Cochiti resevoir water
holding events, are included in this vegetation type since there is an expectation that the bosque
will re-establish itself. Episodic loss and re-establishment of even aged bosque stands may be a
natural disturbance pattern for this type, although perhaps not desirable from a management
perspective.

Desired future conditions for this type are forests dominated by mature cottonwood with a
secondary overstory of box elder. Overstory age structure represents a series of distinct coherts
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structure and diverse assemblage of understory species indicate that dynamic disturbance
conditions necessary for periodic recruitment are in place.

Rio Grande Springs and Seeps:

Springs and seeps, emitting from the base of canyon slopes at or just above river level along the
Rio Grande, are floristically diverse and support a variety of native riparian plant life.
Unfortunately, nearly all the seeps and spring areas along the Rio Grande within Bandelier
National Monument were impacted by Cochiti backwaters and thus this habitat type is
essentially absent from the monument. Comparable examples of this type are still present
immediately upstream of the monument.

Desired future conditions would maintain these communities intact without obvious impacts
from cattle grazing, LANL activities, or reservoir holding events. The former habitat within
Bandelier was essentially destroyed by siltation and capping of the perched aquifer as a result of
reservoir operations beginning around 1980.

Mixed Conifer Forests:

These forests, occurring on mountain slopes and within upper canyon drainages, are
characterized by a mixed overstory of mostly coniferous species (i.e. dominated by Engelman
Spruce and Douglas Fir with subdominants being Ponderosa Pine, White Fir, Aspen, and Limber
Pine. Blue spruce is common in mesic meadow situations where it may form nearly pure stands. .
Engelman Spruce and Douglas Fir are common throughout with Ponderosa Pine becoming
dominant on dry mountain slopes and ridges. In the absence of fire, aspen clones can become
over topped by coniferous species; grazing pressures can accelerate this conversion of aspen to
mixed conifer type through the combined effects of browsing on aspen saplings and consumption
of fine fuels. At high elevations on northern exposures (primarily outside park boundaries)
Corkbark Fir also becomes an important component of the mixed conifer type. Absence of fire
from this type, as a result of fire suppression activities, has resulted in increased densities of the
more shade tolerant trees in the understory, reduced herbaceous and shrub cover, and heavy fuel
loading. Within this type are two sub-components distinguished by stand structure and species
composition and a function of location and fire regime.

The common and widespread sub-component is distinguished by uneven stand structure with
older growth, open stand structure, and an herbaceous/ shrub understory maintained by fire
return intervals on the order of 15-25 years and with a patchy crown fire behavior, comparable to
the lower elevation Ponderosa community. The second sub-component is more limited in extent;
it is distinguished by a uniform, even-aged stand structure which is maintained by episodic
crown fire return intervals (>100 years) and is often localized to steep, upper elevation or canyon
system, north facing slope; crown fire patch size range from several acres to several hundred
acres. The cool, moist conditions in these settings and associated species composition that
produces compact ground litter, precludes ground fire in most years. Even aged structure is
reflective of episodic mortality and establishment following fire events.
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Uneven Age Type: Desired future conditions for the common sub-component are mixed conifer
forests with several species sharing dominance depending on local site conditions and with a full
range of age classes (i.e. seedlings, pole trees, overstory trees, dead snags and dead and down
logs. Trees in excess of several hundred years would be scattered throughout with understories
of grass-forb, shrub, and other tree species variable depending on aspect, elevation, and time
since last fire. Overstory tree canopy cover and understory ladder fuels would be broken and
patchy, effectively mitigating opportunities for continuous crown fire runs, while allowing
limited torching of canopy patches. Accumulations of ground fuels (litter, duff, slash, logs, etc.)
would be consumed periodically by low intensity, ground fire avoiding widespread damage to
soils, mature canopy root systems, and perennial herbaceous cover. Fire disturbance would likely
reveal former patches of montane meadow, aspen, and ponderosa types now embedded within
the mixed conifer.

Even Age Type: Desired future conditions for the uniform mixed conifer type would be similar
to current conditions with expectations that episodic, sometimes large, crown fire behavior will
continue to impose mortality and recruitment cycles in excess of 100 years and maintain uniform
stand structure. Park management may need to actively manage established perimeters of this
type to minimize risk of crown fire escaping defined boundaries.

Aspen Groves:
These communities are dominated by an overstory of Aspen (often to the exclusion of other

species in healthy clones) with an understory of grass/ forb; considered a potentially long-lived,
but fire dependent seral stage which colonizes 'holes' created in mixed coniferous forests created
by crown fire. These aspen clones will yield dominance to mixed conifer establishment in the
absence of ‘renewal’ by periodic fire and/ or under sustained ungulate browsing pressures.

Desired future conditions for this type include maintenance of existing clones through periodic
fire disturbance and ungulate management. This is a dynamic community which is dependent on
episodic fire mortality, sprouting and establishment to maintain itself; losses of existing clones
would sometimes be compensated by re-establishment of “new” clones in localized crown fire
holes of the mixed coniferous type.

Montane Grasslands, Wet Meadows and other grassland types:

This assemblage includes several grass dominated communities currently distributed as localized
patches and becoming embedded within the mixed coniferous type through progressive tree
invasion. Montane grasslands are grass and forb dominated openings within mixed conifer or
aspen forests on southerly exposures of upper mountain slopes. Occasionally intermingled with
montane meadows are rock fields (felsenmeers) which can support patchy shrub and forb growth
where soils have accumulated. Wet meadow areas are similarly situated grassy openings within
mixed conifer forests, but located at the low gradient base of mountain slopes where snow runoff
accumulates in late spring. Other montane grasslands includes those grassy areas of more recent
origin which may exist as a result of recent crown fire or mechanical clearing and whose species
mix has been influenced by seeding of non-native grasses such as timothy. All of these
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grasslands are interpersed with or bounded by stands of mixed conifer and aspen and can be
considered a fire dependent seral stage since they will yield to mixed conifer establishment in the
absence of fire. Patches of shrub (i.e. gambel oak and mountain spray) and scattered coniferous
trees are often present in all types. In addition to active fire suppression, some of these grassland
areas (i.e. wet meadows) have been subject to intensive overgrazing which has facilitated the
establishment of exotic perennial grasses and forbs (i.e. white clover, dandelion, and blue grass).
Other grassland types include former Ponderosa forest converted to grass and shrub (gambel oak
and New Mexico locust) dominated systems by recent catastrophic crown fire; recovery of these
areas to forest is not anticipated for several hundred years.

Desired future conditions for these grassland types would expand existing acreage to reclaim
areas recently colonized by mixed coniferous type during the last 100+ years. Native herbaceous
(grass and forb) and shrub species should predominate (with <5% tree cover) and cover of
naturalized exotic species should be steady to declining. Boundaries of grassland and forest type
continue to be dynamic over the span of hundreds of years relative to fire disturbance regime and
climatic patterns. Restoration actions (mechanical, chemical, and fire) will be necessary to
initiate reclamation of former grassland areas.

Canyon slope complex:

This complex resembles the vegetation type on adjacent mesas and mountain slopes, but with
additional floristic elements favoring steep, rocky or extreme north/south exposures as well.
Reference should always be made to the dominant overstory vegetation (i.e. Pinyon-Juniper,
Pondersa, and Mixed Coniferous canyon slope complex). Within the upper elevation mixed
coniferous type, the canyon slope community is not distinquishable from the adjacent mountain
slope and mesatop communities. At lower elevations, the canyon slope complex becomes more
distinct from the adjacent mesatop vegetation types (i.e. lower elevation Ponderosa and Pinyon-
Juniper Woodlands) and relative to these has lower densities of trees, higher densities of shrubs,
and a more robust grass cover. Typical shrubs on lower elevation canyon slopes may include
Wavyleaf Oak, Mountain Mahogany, Mock Orange and Mountain Spray. Predominance of
junipers less than several hundred years in age across many of the lower canyon slopes may
suggest either grazing pressures interrupted fire regimes by consuming fire fuels or severe
drought truncated age structure. The often rocky substrate of canyon slopes afford enhanced
stability to plants established in favorable microsites and steep slopes have limited the potential
for grazing. Intense fire runs have converted portions of formerly forested canyon slopes (at all
elevations) into shrub communities. Fire regimes on canyon slopes have not been well
documented but could be expected to be within the low end of ranges reported for adjacent
communities given adequate continuity of fuels; with poor fuel continuity typical of rocky
substrate areas, fire occurrence was undoubtedly much less frequent than in adjacent
communities.

Desired future conditions for this complex are maintenance of existing conditions, since this is
considered to be one of the most intact plant communities within the monument.
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Canyon bottom complex:

This complex is a narrow riparian zone which includes dominant overstory elements from
vegetation types immediately upslope and those additional floristic elements requiring enhanced
moisture regimes. Reference should always be made to the dominant overstory vegetation (i.e.
Pinyon-Juniper, Ponderosa, or Mixed conifer canyon bottom complex). Some common species
associated with this riparian zone include: narrowleaf cottonwood, boxelder, mountain maple,
birch, alder, gambel oak, cherry and New Mexico Olive. Most of Bandelier's sensitive plants are
associated with the perennial moisture found in the upper canyons areas. Periodic beaver dam
activity within this zone has left notable impacts in the form of abandoned dams and associated
pond terraces (upper canyon) and mortality through cutting of numerous large diameter
cottonwoods (lower canyon). This is a fairly intact community in most areas where the historic
use was limited to seasonal grazing; areas developed for more intensive uses such as Frijoles
Canyons between Long House and the Stable (i.e. agriculture, housing, and visitor use) can be
dominated by exotic perennial grasses or invasive native shrubs. Fire regimes for canyon bottom
areas are comparable to the adjacent community.

Desired future conditions for this complex would include maintenance of dominant native
overstory and understory species with associated reduction of exotic species. Maintenance of
stable watershed conditions (i.e. through maintenance of effective vegetative cover) and high
water quality are also desired features of this system. Discharge and water quality are measured
quantitatively at the Frijoles Gauge and there is a nearly 25 year record as of 2000.

MANAGEMENT ZONE DEFINITIONS AND STANDARDS

Three general vegetation management zones are defined and standards presented for each:
designated wilderness and undeveloped (ZONE I), national historic landscape district (ZONE
IT), and non-historic developed (ZONE III). Vegetation Management Zones (figure 3) depicts
approximate boundaries for each vegetation management zone; itemized listings of all areas
encompassed within each zone and applicable standards are detailed below.

Certain existing land uses (i.e. cultural resources, official trails, residential garden and lawns,
historic gardens and lawns) and management activities may override or supplement general
management zones. For example, pre-historic cultural resources are present within all three
zones and any vegetation management which potentially affects these resources must be
consistent with applicable cultural resource preservation standards. Likewise, many component
vegetation management programs (i.e. prescribed fire, fire suppression, hazard tree removal,
restoration and exotic plant control) transcend general management zones.

ZONE I (Designated Wilderness and Undeveloped Areas):

Included within this zone are the majority of park lands, including all land area which was
officially designated as wilderness in 1976, as well as the upper portion of the Frijoles watershed
(new acquistion), the buffer lands between the north rim of Frijoles Canyon and Hwy 4, and all
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of Tsankawi excluding the immediate vicinity of the visitor contact station.

No manipulation of the vegetation is permitted in this zone except as prescribed under existing
land uses (i.e. maintenance of official trails), management actions affecting multiple zones (i.e.
prescribed fire, woodland restoration, hazard tree mitigation and exotic plant control) and
officially sanctioned traditional uses by native peoples. Desired future conditions are those
necessary to support a naturally functioning ecosystem and as may have existed between 1600
and 1880. Also see: Wilderness Stewardship Plan.

ZONE II (National Historic Landmark District):

This zone encompasses most of the Frijoles Canyon developed area including: park
headquarters, canyon residential area, visitor facilities, cottonwood picnic area, main parking
area, stables proper (absent the stable road residential and storage areas), main loop trail system
up to Ceremonial Cave, Abbott/ Frey orchard and irrigation system as well as the firetower,
entrance station, scenic overlook, and entrance road corridor. Also included in this zone is the
developed basecamp cabin vicinity.

A wide range of vegetation mangement activities may occur within this zone (i.e. display
gardens, residential gardens, lawns, tree pruning and removal, etc.), but these activities must be
consistent with any restrictions or guidelines imposed by the historic context. Desired future
conditions are those which preserve and maintain the historic district consistent with its original
design and purpose and in a manner compatible with NPS standards. Also see: Bandelier
Historic Landscape Survey and Historic Structures Report.

ZONE III (Non-Historic Developed Areas):

This zone includes the mesa top residential area, mesa boneyard, Hwy 4 gravel yard, sewage
treatment facilities, Juniper and Ponderosa campgrounds, amphitheater, stable road residential
and storage areas, trail head parking areas and miscellaneous service roads, and immediate
vicinity of the Tsankawi Visitor Contact Station.

Vegetation management actions within this zone are limited by the policies and guidelines of the
National Park Service and the stated philosophy of park management (as detailed in approved
plans and guidelines) at Bandelier. Non-invasive exotic plantings of a short lived nature (i.e. 1-3
years) are allowable in the context of flower and vegetable gardens. Existing lawns of non-
native grass may continue to be maintained, but only locally native blue gramma seed may be
used for reseeding. Existing exotic woody plants will be removed if considered a likely source
of invasive propagules (i.e. targeted species including: Russian Olive, Siberian Elm, Tree of
Heaven). Desired future vegetative conditions for these diverse non-historic developed areas are
to mitigate impacts to native vegetation and plant communities.
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PART III

VEGETATION MANAGEMENT ISSUES

AND

STANDARD OPERATION PROCEDURES
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Overview

This plan is intended to be an in-house reference manual for vegetation management and will
provide a general context for vegetation management at Bandelier. The scope of the current plan
will include only those issues and actions deemed by the park to be routine or non-controversial.
These include roads, trails, and other developed areas or infrastructure maintenance, sensitive
and exotic plant management, hazard tree mitigation, and limited actions as necessary to mitigate
imminent damage to historic or cultural resources. Routine issues and associated standard
operation procedures are organized as outlined below. The intent of the following section is to
detail the range and scope of standard operating procedures for vegetation management which
can generally be implemented without need for additional consultation with resource or
compliance specialists. Additional consultation with a resource specialist is required prior to
implementation of any actions either not described or when proposed actions would differ
materially in purpose or scope. A separate listing of issues beyond the scope of this document
are briefly discussed under Vegetation Management Issues Not Addressed.

Vegetation Management Issues:

Infrastructure Maintenance Guidelines

Miscellaneous Vegetation Management Techniques

Cultural Landscape Management (Historic and Pre-historic)

Roads Operations

Trail Operations

Developed Landscapes (Non-Historic)

Hazard Tree Management

Exotic Species Management

Sensitive Plant Management

Integrated Pest Management

Issues not addressed in detail
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Infrastructure Maintenance Guidelines

Infrastructure maintenance includes all routine activities necessary to properly maintain park
infrastructure with regard to vegetation and references how park maintenance activities may
affect vegetation resources. Infrastructure maintenance includes three major categories, Road
Maintenance, Trail Maintenance and Developed Landscape Maintenance. Standard Operating
Procedures follow identified sub-issues within each of these three categories. Miscellaneous
vegetation management techniques are detailed below.

The park should strive for developed landscapes which present as natural a scene as practical,
while also ensuring visitor and employee safety. For example, developed area plantings should
generally be native (except as noted for historic areas) with selections and densities
approximating adjacent plant communities. For aesthetic reasons, complete removal of
individuals is preferred when extensive pruning would otherwise be required to meet objectives.
To mitigate noise, raking of leaves, splitting of wood, clearing of snow and sand/cinders should
be accomplished when feasible with non-motorized equipment.

Miscellaneous Vegetation Maintenance Techniques
Following are recommended techniques for some common tasks generally applicable within
developed areas of the park (i.e. Management Zones II and III).

Pruning:

Remove branches off of shrubs and trees by using a two step method: 1) cut off the main bulk of
branch using an undercut/ top cut method and about 6-12 inches from trunk and, 2) make the
final cut nearly flush with the main trunk leaving a 2 inch stub. Do not treat wounds with paint.
Any individual which would require topping or severe pruning to meet objectives should be
flush cut at base. Succulents like cacti and yucca’s are not amenable to standard pruning
techniques and should be severed at the root crown below grade.

Tree Removal:

Trees should be felled by only certified sawyers using approved methods. All stumps should be
flush cut and concealed with dirt and litter. Trunk sections should be turned so flush cut is away
from visibility or alternatively, roughened up with an axe. In the front country, trunk sections
less than five feet length and all branches should be hauled to the gravel yard. Deciduous trees
with the potential to re-sprout should be treated with approved herbicide immediately after
cutting; either brush or spray the herbicide onto the fresh wound.

Litter Removal:

It is only appropriate to collect and remove litter (i.e. fallen leaves and small branches) from
developed areas and paved roads/trails. Along a corridor, small amounts of litter may be simply
brushed onto the right of way. Large amounts of litter, such as may be collected from developed
lawn areas, should be stockpiled for use in restoration efforts at the gravel yard area.
Alternatively, residents with designated garden areas may use the material for mulch. Large
amounts of litter (i.e. fall leaves) should not never be dumped into forest areas adjacent to
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developed areas as has been the practice in the headquarters area.

Disposal and stockpiling of vegetative debris including raked leaves and wood ashes

Trunk sections less than 5 feet in length should normally should be hauled to the gravel yard for
use as fuel wood since leaving them in developed areas poses both aesthetic and fire hazard
concerns. Any cut logs remaining at a site should be turned so as to minimize exposure of cut
surfaces. Branches of pinyon and juniper should be stockpiled as needed at the gravel yard for
revegetation projects. Rootballs, stumps or other unusable logs or branches generated as result
of treework, should hauled to the gravel yard and either burned or subsequently hauled to the
county landfill. Raked leaves should likewise be hauled to the gravel yard and either burned or
subsequently hauled to the county landfill. Wood ashes from fireplaces should only be disposed
of in designated, non-flammable barrels; ash accumulation in these barrels should be periodically
dumped at the county landfill.

Soil Salvage:
Top soil should be salvaged whenever possible in advance of a construction project. Since

topsoil is alive with viable seed, soil fungi and microorganisms, it is important to store properly
and minimize the storage period if possible. Soil should be stored in windrowed piles not to
exceed six feet high by eight feet wide; they should be watered periodically to encourage plant
growth and prevent drying out. Storage in partial shade or covered with a breathable mesh shade
cloth is preferred. Subsoil and rock should also be salvaged even if not needed for the current
project. These materials can be sorted and piled in the gravel yard area until needed.

Plant Materials Collection/ Salvage:

Collection of native seed material is generally not of any significant ecological consequence; the
only restrictions apply to collection of seed material from sensitive plant species. Collection or
salvage of native plant materials should only be done with prior clearance and approval of the
vegetation management specialist. Collection and/ or salvage areas must be identified by the
vegetation specialist; in many cases the individual to be collected or salvaged will also be
identified. Only smaller individuals will typically be collected or salvaged since larger wild
grown individuals will often have developed sprawling root systems which cannot be
successfully transplanted without the use of mechanized tree spades. Hand tools (spade and
garden cart) will be used for all plant materials collection outside of construction sites, to allow
access to a variety of collection areas without the associated damage typically resulting from use
of heavy machinery. Salvage materials will be stored in the vicinity of the park greenhouse.
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Cultural Landscape Management

Cultural resources management may require manipulation of vegetation in order to accomplish
stabilization or preservation objectives (i.e. mitigate heat effects from fire, limit physical damage
from trees, or stabilize soils). The basic approaches to vegetation management presented
elsewhere apply, but the cultural context may necessitate application of modified techniques to
accommodate special concerns.

Historic Landscapes

These areas are located within the historic district and were originally constructed and planted by
the CCC between 1934 and 1940. In addition, the historic landscape includes persisting
remnants of the pre-CCC historic landscape (i.e. orchard and other miscellaneous plantings)
created during the homesteading era. No precise planting information short of historical photos,
oral history and the general intent of the CCC plantsmen is available to detail exactly what was
growing in each of the historic landscape areas. No actual plant lists or planting plans for the
developed area were located during preparation of the 1988 Bandelier Historic Structures
Report. Most of the planting is thought to have been done in a more casual manner, with only
verbal direction from the planners. Also unclear is what happened in the intervening years in
terms of supplemental plantings (particularly ornamentals), plantings which died or were
removed, and shading/ water competition effects of the maturing overstory. Some combination
of park staff, park residents and the Frijoles Canyon Concession staff provided care and
maintenance for these landscape areas in the years after the CCC left Bandelier. Regular care of
many of the canyon garden and lawn areas probably lapsed when the Frijoles Lodge Concession
closed in 1979. Regular care of the orchard probably lapsed many years earlier with availability
of produce from outside markets. During the last ten years the current concession operation has
provided intermittent attention to gardens in the gift shop/ snack bar courtyard areas. Intermittent
attention to garden areas by interested staff and residents remains undocumented. Mrs. Frey,
who ran the Frijoles Lodge concession operation until 1977, maintained several private
residential garden areas immediately adjacent to her former residence until her death in 1988.
Park maintenance of lawn areas during the last 25 years has included periodic watering, seeding,
fertilization, and mowing.

The 1988 Historic Structures Report indicates that...

'"The underlying intent for the vegetative plantings at the site was based in the rustic design ethic. Landscape architects
concentrated on using native plant materials in a fashion that made the development -both buildings and the vegetation -
seem as natural as possible in the setting. Native grasses were transplanted from the mesa top to provide a ground cover
around the visitor center and in the cabin courtyard. Originally, indigeneous grasses and vegetation were planted and gave
a much stronger regionalism to the developed area. In addition, these grassed areas were top dressed with forest duff and
strategically placed boulders.

A concerted effort was established in May 1939 to eradicate exotic plants such as silverleaf popular,
Lombardy popular, and peach trees. This task indicates that an underlying philosophy existed, defining
both acceptable and unacceptable plants for Bandelier.'
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and proposes...

“altering the current management practice of fertilizing, mowing and watering the lawn areas around the visitor center to
allow the lawns to return to a more natural, semiarid state.

However conversion of lawn areas by simply ceasing regular maintenance would not result in a
native turf, since these lawns are currently dominated by exotic turf species. Further, lawns
which receive regular use by visitors, employees or residents require considerable maintenance
whether native or not. Selected historic lawn areas could potentially be converted to native turf,
but this would require a separate planning process and is beyond the scope of the current plan.

In terms of the woody component, the Historic Structures Report presents photographic evidence
that the developed area is overgrown by the mature shrubs and trees planted some sixty years
ago as seedlings. A systematic program of thinning, pruning, and removal is proposed to lower
the density of woody vegetation in order to 'restore the character of the historic landscape' as
well as protect historic fabric, expose building facades and open vistas to the cliffs. While the
park concurs that the historic district is overgrown relative to photos taken immediately after
construction in the 1930’s, it is not clear what the desired future condition should be for the
mature landscape. A number of the larger box elder trees, damaging historic structures or fabric,
were removed during the last twenty years in response to the 1988 Historic Structures Report,
but many more remain and many of those treated in the past subsequently re-sprouted.

STANDARD OPERATING PROCEDURES:

The park is currently targeting removal of trees in the historic district when justification can be
made in the context of the hazard tree program for protection of property (i.e. park infrastructure
or historic fabric) or to ensure visitor/employee safety. Use of an approved herbicidal stump
treatment (i.e. Pathfinder II) is necessary on box elders to reprevent respouting.

Routine maintenance of historic landscape areas requires periodic watering, fertilization (using
weed-free organic fertilizer), weeding (using mechanical means), pruning, and replanting (using
locally native plant materials/ seed or historically accurate ornamentals). In addition, these areas
are subject to limitations imposed by both their historical context and restrictions on use of
weedy, invasive species (see Appendix D, Listing of Exotic Species Not to be Cultivated at
Bandelier).

Pre-historic Archeological Sites

Routine vegetation manipulation on and immediately around archeological sites requires prior
concurrence by cultural resource staff, thus no recommended routine vegetation actions are
presented here. Some past actions consistent with cultural resource management objectives
include removal of dead trees and heavy (1000+) fuels (to mitigate heat effects prior to
prescribed fire) and removal of living trees (to prevent potential structural damage from root
growth and eventual tree failure).
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Road Operations

Bandelier's road system includes paved entrances roads, associated parking areas and
campground loops as well as dirt and graveled service and fire roads (see map 1). Also included
under this category are the maintenance service areas (i.e. bone yard, gravel yard, and sewage
lagoons). Roads and parking areas include the road surface, road shoulder, and road corridor.
Most of the existing road and parking infrastructure will be kept and maintained as is except as
necessary to implement the 1995 Development Concept Plan. One notable exception is the
network of old fire access roads which are targeted for conversion to trails.

STANDARD OPERATING PROCEDURES:

General considerations for vegetative maintenance of gravel/ dirt road corridors with little or no
public access are little different than those for the paved entrance road and associated paved
parking areas and campground loops. The latter however, require much more attention to
aesthetics and safety than road sections with little or no public access. In this sense, the same
standards apply to all park roads, but the priorities and intensity of effort are focused on areas of
high visitor use.

Pruning and removal of woody vegetation along the right of way for clearance, visibility, hazard
or aesthetics reasons

Routine removal of woody vegetation, particularly young trees, from the road corridor (i.e. six to
twelve feet from the road edge) is recommended to prevent loss of clearance and visibility, and
to prevent root damage to the road and associated structures (i.e. gutters and walls). For pinon
and juniper, complete removal by flush cutting at the base is recommended when ever extensive
pruning would be required to meet objectives. Selected shrubs and trees (i.e. box elder) may
require either removal of the root crown or chemical stump treatment (with an approved
herbicide) to prevent resprouting.

Trees located outside of the six-twelve foot corridor or specimen trees located within the corridor
may be selectively pruned. Use standard pruning methods to prevent tears in the main trunks
bark (i.e. cut off main bulk of branch using undercut/ top cut method about a foot from trunk,
finish off with a flush cut at main trunk; do not treat wounds with tree paint). Again, it is
preferable to flush cut trees (i.e. pinon and juniper) which would require severe pruning to meet
objectives. This reduces tree density along the road corridor (increasing potential for scenic
vistas and providing a more effective fire break) while minimizing the tunnel effect and the
number of roadside trees with obvious pruning scars.

Mowing of herbaceous vegetation along the right of way for clearance, visibility, hazard,
shoulder maintenance or aesthetic reasons.

Mowing of the road shoulders is generally not necessary for routine maintenance, and creates an
artificial trimmed appearance on the road edge. However, in wet years when tall herbaceous
growth poses safety concerns, limited mowing may be necessary for proper maintenance of the
road corridor. In addition, appropriately timed mowing may be a viable technique for reducing
the seed crops of undesirable exotic plants, as directed by a resource specialist.
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Removal of vegetation from roadside gutters, retaining walls, curbs and other structures
Routine mechanical removal of vegetation from cracks in roadside gutters, retaining walls and
curbs (i.e. using hand tools) followed by cleaning and sealing of cracks is the current method of
choice but requires considerable time and effort. The use of heat treatment to remove these
unwanted plants, either by direct flame or steam, is also an option that needs to be evaluated.

In addition, use of an approved water fast herbicide (i.e. Rodeo) may be warranted for control of
unwanted vegetation on historic structures (i.e. roadside gutters and retaining walls) when
mechanical or heat methods are not meeting objectives or pose unacceptable risk to historic
fabric. Techniques described here are also relevant to the removal of vegetation from cracks in
building, walkways and paved trails. These techniques may also be applicable to the
maintenance of stabilized archeological ruins along the main loop trail where it is desirable to
keep stabilized room blocks and joints free of vegetation.

Soil disturbance, removal and salvage from road or shoulder after storms or as part of routine
road maintenance

Routine soil removal activities should never exceed the constructed road shoulder. In addition,
excess soil should never be bladed off the road corridor since this practice widens the road scar,
buries vegetation downslope and may exasperate drainage problems. Native soil removed from
roads and shoulders should always be salvaged by stockpiling in the gravel yard. Non-native
soils such as shoulder gravel and basecourse should be stockpiled separately or taken to the
landfill.

Drainage problems

Drainage problems are best addressed through re-design and re-construction of the affected area
otherwise frequent maintenance is required. Excess soil cleaned out of drainage ditches or
culverts should be salvaged and stockpiled in the gravel yard. Frequent need to replace road
materials or to cleanout roadside ditches/ culverts should signal the need for re-design/ re-
construction efforts. Focused runoff as a result of roadway water diversion structures may create
erosional problems below a road and require mitigation efforts which disperse runoff downslope.

Mowing of herbaceous vegetation around the sewage lagoons for maintenance of good air flow
across the evaporative cells

Mowing and/or weed whipping of the areas within the fenced sewage lagoon enclosures is
necessary to maintain adequate air flow across the cells to ensure evaporation of water from the
cells. The main constraints to this activity are T&E species time frame limitations addressed in
the Peregrine Site Management Plan.

Winter operations

Timely snow removal and the use of cinders and sand (i.e. no salt) have proven adequate to
maintain safe road conditions in most instances. When road conditions deteriorate below
acceptable levels (as recommended by the chief ranger or facility manager to the
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superintendent), the entrance road will be closed to all non-essential incoming traffic and visitors
and commuting employees sent home. No salt or other deicing compounds are to be used at
Bandelier. These chemicals have been shown to injure native vegetation, pollute surface waters
and cause damage to roads and associated infrastructure.

Winter snow in excess of what can be bladed to the roadside or plowed into piles in the
backpackers parking area may be hauled to the stables road parking area. Excess snow from the
main parking area should never be pushed into the Frijoles drainage, since it will frequently
contain cinders and petroleum products.

Excess cinders and sand left over from winter snow operations should be cleaned up in early
spring, particularly from parking areas. Excess cinders/ sand along the main roadway may be
swept onto the shoulder, but should never be intentionally bladed or swept beyond the road
corridor unless incidentally with the plowed snow. Excess soil mixed with significant quantities
cinders/sand should be hauled to the landfill (i.e. do not save as salvaged soil).

Trail Maintenance Operations

Bandelier maintains a trail infrastructure of over 70 miles, with many more miles of unofficial or
abandoned trails. Only routine maintenance of official visitor or administrative trails and
obliteration of unofficial or abandoned trails is permitted without additional consultation and
compliance. In addition, trails may only be maintained to the standards allowed for the type of
usage designated. Relative to vegetation, trails are maintained to keep the designated corridor
width open by removing fallen trees or limbs and cutting back encroaching shrubs.

STANDARD OPERATING PROCEDURES:

Comprehensive trail maintenance procedures were recently developed and are presented in a
separate document: 2004 Trail Maintenance Plan. This document largely supersedes the
following discussion which addresses an earlier trail maintenance manual.

The old Bandelier Trail Maintenance Manual referenced a number of routine trail vegetation
maintenance practices which are consistent with the current vegetation management plan, except
as noted. Consistent practices excerpt from the trail maintenance manual are presented below
with minor modifications. A reference to Root Qutcrop Removal has been modified to emphasis
retention of roots whenever possible, since these often act to stabilize the trail and removal may
only exasperate erosion. A reference to Obliteration has been supplemented to encourage use of
techniques presented under Disturbed Site Rehabilitation. Finally a reference to Poison Ivy,
which addressed routine removal of poison ivy along trails, is rescinded by the current plan and
is no longer permitted.

Windfall Removal recommends that bucked up logs or limbs not be piled alongside trail or
thrown into streams, open areas, or talus slopes. Where possible, remove cut sections to low side
of trail and hide or obliterate sawed ends.
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Brush Trimming recommends to cut (using appropriate methods detailed under Miscellaneous
Vegetation Maintenance Techniques) only what is necessary to allow for hiker and/or
equestrian use depending on the designation of a particular trail segment. Branches trimmed
from trees should be cut back as close as possible to the main trunk or fork. Limbs shall not be
piled alongside the trail or thrown into streams, open areas or talus slopes. Remove cut sections
to low side of trail and hide.

Root Outcrop Removal recommends root systems causing trip hazards, severe surface
unevenness, and preventing a normal flow of water from a drainage course will be removed.
Exposed root systems, which are outside both the treadway and drainage, may not be removed.
In addition, roots should be left whenever possible since exposed roots are symptomatic of
degrading trail conditions and removal may only exasperate erosion problems.

Trail Dimensions suggest hiker trails should be brushed to a maximum width of 4 ft. and a height
of 8 ft. Horse trails are not addressed specifically, but a trim width of 5 ft. and a height of 12 feet
is proposed. Acceptable log and tree limb removal practices are illustrated on pages 73-74
(Figure 1A) of the trail maintenance manual.

Obliteration prescribes rehabilitation of social trails, switchback cuts, borrow pits, illegal fire
circles and illegal campsites. These areas are to be reclaimed to promote natural revegetation
and prevent both continued use and mitigate aesthetic impacts. Also see: Appendix I (Disturbed
Site Rehabilitation Guidelines) to supplement basic trail obliteration techniques.

Developed Landscapes (Non-Historic)

Developed landscapes at Bandelier include both historic and non-historic areas. General
landscape maintenance techniques are comparable for both areas, however actions within
historic areas are subject to cultural resource protection mandates regarding historical context
and preservation of historic fabric. Historic landscapes are treated under Cultural Landscapes.

These landscape areas were established in conjunction with development of the non-historic
mesa residential area, Juniper and Ponderosa campgrounds, and miscellaneous maintenance
facilities (i.e. sewage lagoons, bone yard, gravel yard). The park has more discretion to alter
non-historic landscapes on the basis of broad resource management goals such as elimination of
exotic plants, promotion of water conservation, and enhancement of the natural scene.

STANDARD OPERATING PROCEDURES:

Maintenance of non-historic landscapes are supported by the park only so far as necessary to
meet the basic needs of park residents or to protect park infrastructure. Given these limitations,
non-historic landscapes are similar in their routine maintenance needs to historic landscapes (see
above) requiring periodic watering, mowing, pruning, fertilization (using weed-free organic
fertilizer), weeding (using mechanical means), replanting of the woody component (using locally
native plant materials) and reseeding of the grass component (using blue grama seed with local
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origins if available). These areas are also subject to restrictions in the use of weedy, invasive
plantings (see Appendix D: Listing of Exotic Species Not to be Cultivated at Bandelier and
Appendix E: Suggested List of Native Species for Planting in Canyon and Developed Areas).
Trees can be removed as appropriate in the context of the Hazardous Tree program. Garden sites
are either attached to individual residences or are 'common garden areas' for multiple residential
use. These garden sites, once approved by management and cleared through cultural/ natural
compliance are available to the park resident for normal gardening activities subject to the same
limitations as detailed above.

Hazard Tree Management

Where ever park developed areas with accompanying visitor activities are intermixed with
forested areas, a risk of damage to property and injury to visitors from tree failure exists.
Although every tree presents some degree of risk to visitors, employees, or property, only trees
determined to possess both structural defects and potential targets are identified as hazardous
under the standard definition. In addition to this standard concept of hazard trees (i.e. failure
probability and a target), trees which might impact historic structures or fabric (i.e. walls and
foundations) or park infrastructure (i.e. roads, paved pathways, and utility corridors), or which
pose seasonal safety hazards (i.e. obstructing visibility or clearance due to snow weight) are also
considered hazardous for the purposes of this plan.

STANDARD OPERATING PROCEDURES:
Bandelier has a hazard tree program (also see Appendix J, Bandelier Hazardous Tree SOP) in
place; hazard tree inspections and recommended treatments are implemented on an annual basis.

Exotic Plant Management

Exotic plants (i.e. non-native, introduced or alien species), constitute approximately 15% of the
vascular plant species occurring within Bandelier. Disturbances associated with homesteading,
historic overgrazing and loss of fire regime, and post- wildfire rehabilitation facilitated the
widespread establishment of weedy species in Bandelier. Losses of soil and herbaceous
vegetation along with continued grazing pressures from feral and native ungulates have
hampered recovery of native flora. Good management practices including restoration actions
and the reintroduction of fire may provide long-term benefits to native plant communities.
Despite our best efforts however, many of the introduced species already established within the
park are likely to become naturalized components of the local flora.

STANDARD OPERATING PROCEDURES:

Park management seeks to minimize the impacts of these immigrants and contain their spread,
but complete eradication is in most instances impractical. At Bandelier, primary efforts will be
focused on those ‘targeted’ species which can be effectively controlled or contained using
mechanical and/ or limited chemical methods. The following discussion has been expanded and
updated in the 2006 Exotic Plant Management Plan (Appendix K), which provides the most

32



current guidance on management of exotic plants within the monument.

Targeted exotic plants at Bandelier primarily include woody species which have the potential to
become more widely established in the absence of any control efforts; they also must be
susceptible to containment through mechanical and/or limited chemical treatment. Targeted
species include: Salt Cedar, Siberian Elm, Russian Olive, and Tree of Heaven. Mitigation efforts
for these targeted species are currently conducted on an opportunistic basis (i.e. as identified and
when resources are available to treat). The standard approach for all targeted species is
mechanical removal (i.e. cut at base) followed immediately by herbicidal treatment (using an
approved herbicide, i.e. Pathfinder II) of the exposed stump wound.

Other exotics of concern at Bandelier are primarily herbaceous species with more extensive
distributions or with deep, perennial rhizomes, and thus difficult to control. Those limited to
disturbed habitats (such as occur in the vicinity of the Headquarters horse corral, gravel yard,
bone yard, sewage lagoons, and along the disturbed Rio Grande corridor) include: Kochia,
Russian Thistle, Russian Knapweed, Whitetop, Canada thistle, Musk Thistle, Yellow Toadflax,
and Perennial Pepperweed. Several species of widespread distribution which are essentially
naturalized include: Mullein (Verbascum thaspus), Cheat Grass (Bromus tectorum), and
Dandelion (Taraxacum officinalis). Largescale mechanical and/or chemical control options are
generally considered impractical for these herbaceous species and current emphasis is being
placed on landscape level habitat restoration (i.e. fire) approaches. In addition, the use of
biological control agents may be considered for control of selected exotic species, if there is
sufficient information to conclude that native species would not be put at risk (see Appendix C &
C-1 for a listing of New Mexico State and Santa Fe/ Carson NF invasive species).

Sensitive Plant Management

Sensitive species at Bandelier were selected on the basis of state or federal status or lacking
official status, because the park has made a determination that the species warrants monitoring to
verify status and potential impacts on the populations and habitat. Sensitive plants currently
monitored at Bandelier include three riparian canyon bottom species (Yellow Ladyslipper,
Cypripedium pubescens; Grape Fern, Botrychium virginicum; Wood Lily, Lilium umbellatum)
and one arid mesa top species (Gramma Grass Cactus, Pediocactus papyracanthus). None of the
sensitive species at Bandelier are federally listed, but several are, or previously were, NM state
listed.

STANDARD OPERATING PROCEDURES:

Identified sensitive plant populations are monitored periodically to assess any significant change
in health or numbers of individuals and to identify any potential threats to known populations.
There is currently no program in place relative to re-introduction of extirpated plant species or
enhancement of existing sensitive plant populations and habitat (also see Appendix H, Sensitive
Plant Monitoring Protocols).
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Integrated Pest Management

The Integrated Pest Management (IPM) program, as detailed in the 1994 IPM plan, has
relevance to vegetation management either when specific plants are considered pests and require
treatment or when a proposed IPM action may impact native plants or their habitat.

STANDARD OPERATING PROCEDURES:

In the 1994 IPM Plan the only 'pest' plant referenced is poison ivy and the park currently
prescribes no action to control this presumably native species. Hazard trees are managed per
protocols detailed under Hazard Tree Management. Complete removal of Box Elder, a native
tree in the historic district whose roots can damage historic fabric, entails use of a herbicidal
stump treatment to prevent re-sprouting. Targeted exotic species are managed per protocols
detailed under Exotic Plant Management.
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Vegetation Management Issues Not Addressed In Detail

Fire Management

Bandelier views fire in the context of a natural disturbance regime and as an integral process
necessary for proper maintenance of forest structure and ecosystem dynamics. Fire is
reintroduced where and when necessary to restore forest structure, reduce hazard fuels and
recycle nutrients among other management objectives. Wildfires are variously suppressed,
contained or managed as prescribed natural fires depending on the particular circumstances.
Some plant communities (i.e. Montane Meadows and Pinyon-Juniper) require mechanical pre-
treatment prior to the reintroduction of fire because of unsuitable fuel conditions and/or stand
structure. See the 1997 Fire Management Plan and recent 2005 Environmental Assessment for a
more complete description of this program.

Trail Maintenance
The most recent accepted protocols for routine trail maintenance are documented in the 2004
Trail Maintenance Plan which supersedes all prior documents addressing trail work.

Research, Inventory and Monitoring Activities

Bandelier conducts, supports and facilitates ongoing research, inventory and monitoring
activities to increase baseline information, defend proposed management actions and support
expanded understanding of natural systems and how best to manage them. See the Bandelier
Reasearch and Collecting Guidelines and Annual Investigator Reports for additional information
on this topic.

Woodland Management

Historic landuse practices have created a host of watershed issues ranging from accelerated
erosion in woodlands to increased potential for catastrophic fire in forested areas with associated
post-fire risks to watershed values. Relevant sources of information include the 1999 Water
Resources Management Plan, 1996 Watershed Restoration EA and Biological Assessment and
recent reports by the USGS-WRD detailing hydrologic response of Bandelier watersheds to
wildfire. The most recent planning document relevant to woodland management is the draft
2006 Woodland Restoration Environmental Impact Statement.

Threatened and Endangered Species Management

Bandelier will identify and promote the conservation of all state and federally listed threatened,
endangered, or former candidate plant species within park boundaries and their critical habitats.
Management actions at Bandelier with the potential to affect listed species will either be in
accordance with existing recovery, conservation, and habitat management plans; consultation
with USFWS as documented in a biological assessment may also be necessary. The 1994
Peregrine Habitat Management Plan and 1998 Fire Management Plan Biological Assessment
provide additional information on this topic.
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New Mexico State Highway Winter Road De-icing

The park is bounded and traversed by New Mexico State Highway 4, which is maintained by the
State of New Mexico, Department of Transportation (NMDOT) using New Mexico Highway
standards. Some park input has been incorporated into how the state maintains this section of
Hwy 4, but communication with NMDOT is intermittent and they are generally not very
responsive to park needs. A letter sent by the park to NMDOT in 1994 proposed the use of
alternatives to salt along the Bandelier section of Highway 4 but never received a response.
Recent informal contacts however, suggest that NMDOT is evaluating alternative deicing
products. NMDOT periodically contacts the park regarding thinning trees along the road right-
of-way to increase sight distance along the portion of Hwy 4 above the county line; the park has
supported this action by NMDOT both for safety reasons and to increase the effectiveness of
Hwy 4 as a fuel break.

Rio Grande/ Cochiti Reservoir water management
(see: Cochiti Reregulation Interagency Biological Report)

Ferral cattle
(see: 1995 Ferral Cattle EA)

Ferral burros
(see: 1979 Revised Ferral Burro Management EA)

Elk management
(see: 1997 Evaluation of Ungulate Impacts to Park Resources EA)

Traditional Uses By Native Peoples

Traditional hunting, gathering and ceremonial uses of the park by local tribes have been
compiled in a 1997 ethnographic study of Bandelier National Monument (Ethnographic
Literature Search and Consultation by Frances Levine and Thomas Merlan) on file at Bandelier.
These activities are restricted by law and to the terms of any agreements made between the park
and local pueblos.
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APPENDIX A

STATUS OF THE BANDELIER NATIONAL MONUMENT HERBARIUM

ADDRESS/PHONE: Bandelier National Monument, Los Alamos, NM 87544;

(505) 672-3861

AFFILIATION: National Park Service

DATE FOUNDED: (Earliest collection in 1938)

NUMBER OF SPECIMENS: 1600+

COMPUTERIZED RECORDS: YES,
see: flora.dbf adn finalst.dbf in DBASE III+ format
also see: nhdata.dbf in ANCS museum cataloging software

AVAILABILITY OF COLLECTION: Open to qualified researchers,
by advance appointment only, M-F: 8:30 A.M.-4:30 P.M.,

materials are not available for loan, facilities are minimal.

SPECIAL CONCENTRATION OF COLLECTION: Serves as reference

collection and vouchers to document the vascular plant life of

Bandelier.

HISTORY OF COLLECTIONS AND COLLECTORS: see: Jacobs, B.F., 1989,
Flora of Bandelier National Monument and supplemental Guide to
the Bandelier Herbarium (1938-1988).

RESEARCH: Plant inventory (1986-1989), see: Jacobs, B.F., 1989,
A Flora of Bandelier National Monument.

CURATOR: Gary Roybal

BOTANICAL LIBRARY: Yes, but very limited.

HERBARTIUM CODE: BAND
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APPENDIX B

VASCULAR PLANT CHECKLIST, BANDELIER NATIONAL MONUMENT

See attached copy
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Aceraceae
Acer glabrum Torr. glabrum
Acer glabrum Torr. neomexicanum (Greene) K.& P.

Acer negundo L. interius (Britt.) Sarg.

Agavaceae

Nolina microcarpa S. Watson

Yucca angustissima Engelm. ex. Trel. angustissima

Yucca glauca Nutt. glauca

Yucca baccata Torrey baccata

Amaranthaceae

Amaranthus albus L.

Amaranthus arenicola I.M. Johnst.
Amaranthus blitoides S. Watson
Amaranthus graecizans L.

Amaranthus hybridus L.

Amaranthus hypochondriacus L.

Amaranthus leucocarpus Wats.

Amaranthus retroflexus L.

Anacardiaceae
Rhus aromatica Aiton trilobata (Nutt.) A. Gray ex S. Watson
Rhus trilobata Nutt.

Rhus glabra L.

Toxicodendron rydbergii (Small ex Rydb.) Greene

Rhus radicans L.

Apiaceae
Aletes acaulis (Torr.) J.M. Coult. & Rose

Berula erecta (Huds.) Coville incisa (Torr.) Cronquist

Cicuta maculata L. angustifolia Hook.
Cicuta douglasii (DC.) Coult. & Rose

Conioselinum scopulorum (A. Gray) J.M. Coult. & Rose

Cymopterus bulbosus A. Nelson

Cymopterus lemmonii (J.M. Coult. & Rose) Dorn

Pseudocymopterus montanus (Gray) Coult. & Rose

Heracleum sphondylium L. lanatum (Michx.) Dorn

Heracleum lanatum Michx.

Osmorhiza depauperata Phil.

Osmorhiza obtusa (Coult. & Rose) Fern.

Oxypolis fendleri (A. Gray) A. Heller

Sanicula marilandica L.

Apocynaceae

Apocynum androsaemifolium L.

Apocynum cannabinum L.

Apocynum sibericum Jacq. salignum (Greene) Fern.

Araliaceae

Aralia racemosa L. bicrenata (Woot. & Standl.)

Asclepiadaceae

Asclepias asperula (Decne) Woodson asperula

Asclepias engelmanniana Woodson

Asclepias macrotis Torr.

Asclepias speciosa Torr.

Asclepias subverticillata (A. Gray) Vail

Asclepias tuberosa L. interior (Woodson) Shinners

Asclepias tuberosa L. terminalis Woodson

Asclepias viridiflora Raf.

Aspleniaceae

Asplenium septentrionale (L.) Hoffm.

Asteraceae

Achillea millefolium L. lanulosa (Nutt.) Piper
Achillea lanulosa Nutt.

Agoseris aurantiaca (Hook.) Greene purpurea (A. Gray) Cronquist



Agoseris glauca (Pursh) Raf. dasycephala (Torr. & A. Gray) Jeps.

Agoseris glauca (Pursh) Raf. glauca

Ambrosia acanthicarpa Hook.

Franseria acanthicarpa (Hook.) Cov.

Ambrosia trifida L. trifida

Anaphalis margaritacea (L.) Benth. & Hook.

Antennaria marginata Greene

Antennaria parvifolia Nutt.

Turner

Antennaria rosea Greene

Aphanostephus ramosissimus DC. humilis (Benth.) B.L. Turner & Birdsong

Aphanostephus arizonicus Gray

Arnica chamissonis Less. foliosa (Nutt.) Maguire

Artemisia bigelovii A. Gray

Artemisia campestris L. pacifica (Nutt.) M. Peck

Artemisia carruthii A.W. Wood ex Carruth

Artemisia dracunculus L.

Artemisia filifolia Torr.

Artemisia franserioides Greene

Artemisia frigida Willd.

Artemisia ludoviciana Nutt. albula (Wooton) Shinners

Artemisia ludoviciana Nutt. ludoviciana

Artemisia ludoviciana Nutt. mexicana (Willd.ex Spreng.) A. Gray

Artemisia ludoviciana Nutt. redolens (Gray) Keck

Nesom & Baird

Artemisia tridentata Nutt. tridentata

Aster falcatus Lindl. commutatus (Torr. & A. Gray) A.G. Jones

Baird

Aster ericoides L.

Aster laevis L. geyeri A. Gray

Aster lanceolatus Willd. hesperius (A. Gray) Semple & Chmiel.

Aster hesperius Gray

Baccharis salicina Torr. & Gray

Bahia dissecta (A. Gray) Britton
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Baileya multiradiata Harvey & Gray ex Gray

Berlandiera lyrata Benth.

Bidens cernua L.

Bidens comosa (A. Gray) Wiegand

Bidens frondosa L.

Brickellia brachyphylla (A. Gray) A. Gray

Brickellia californica (Torr. & A. Gray) A. Gray

Brickellia eupatorioides (L.) Shinners chlorolepis (Wooton & Standl.) B.L.

Kuhnia chlorolepis Woot. & Standl.

Brickellia fendleri Gray

Brickellia grandiflora (Hook.) Nutt. grandiflora

Carduus nutans L.

Centaurea repens L.

Chaetopappa ericoides (Torr.) G.L. Nelson

Leucelene ericoides (Torr.) Greene

Cirsium neomexicanum A. Gray

Cirsium pallidum Wooton & Standl.

Cirsium undulatum (Nutt.) Spreng. undulatum

Cirsium vulgare (Savi) Ten.

Conyza canadensis (L.) Cronquist canadensis

Cosmos parviflorus (Jacq.) Pers.

Dyssodia papposa (Vent.) Hitchc.

Ericameria nauseosa (Pall. ex Pursh) Nesom & Baird glabrata (Gray)

Chrysothamnus nauseosus (Pall.) Britt. latisquameus (Gray) H. & C.

Ericameria parryi (A. Gray) G.L. Nesom attenuata (M. E. Jones) Nesom &

Chrysothamnus parryi (Gray) Greene attenuatus (M.E. Jones) H. & C.

Erigeron canus A. Gray

Erigeron colomexicanus A. Nelson

Erigeron concinnus (Hook. & Arn.) Torr. & A. Gray concinnus

Erigeron divergens Torr. & A. Gray divergens



Erigeron eximius Greene

Erigeron superbus Greene ex Rydb.

Erigeron flagellaris A. Gray

Erigeron formc 1s Greene for issimus

Erigeron philadelphicus L. philadelphicus

Erigeron speciosus (Lindl.) DC.

Erigeron subtrinervis Rydb. ex Porter & Britton

Erigeron vreelandii Greene

Eupatorium herbaceum (A. Gray) Greene

Gaillardia pinnatifida Torr.
Gaillardia pulchella Foug. pulchella
Gnaphalium exilifolium A. Nelson

Gnaphalium palustre Nutt.

Grindelia nuda A.W. Wood aphanactis (Rydb.) G.L. Nesom

Grindelia aphanactis Rydb.

Gutierrezia sarothrae (Pursh) Britton & Rusby

Helenium autumnale L. montanum (Nutt.) Fernald

Helianthus annuus L.

Helianthus petiolaris Nutt. petiolaris

Helianthus rigidus (Cass.) Desf. subrhomboideus (Rydb.) Cronquist

Heterotheca villosa (Pursh) Shinners

Chrysopsis villosa (Pursh) Nutt. ex DC.

Hieracium carneum Greene

Weber & A. Love

Hieracium fendleri Sch. Bip. fendleri

Hieracium x floribundum Wimm. & Grab.

Hymenopappus filifolius Hook. cinereus (Rydb.) .M. Johnst.

Hymenoxys ambigens (S.F. Blake) Bierner neomexicana Wagner

Tetraneuris argentea (Gray) Greene {H. argentea (Gray) Parker }
Hymenoxys hoopesii (A. Gray) Bierner
Helenium hoopesii Gray

Hymenoxys richardsonii (Hook.) Cockerell floribunda (A. Gray) Parker
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Iva xanthifolia Nutt.

Krigia biflora (Walter) S.F.Blake biflora

Lactuca biennis (Moench) Fernald

Lactuca spicata (Lam.) Hitchc.
Lactuca graminifolia Michx. graminifolia
Lactuca oblongifolia Nutt.

Lactuca pulchella (Pursh) DC.
Lactuca serriola L.

Laennecia schiedeana (Less.) G.L. Nesom

Conyza schiedeana (Less.) Cronquist

Liatris punctata Hook.
Machaeranthera asteroides (Torr.) Greene asteroides
Machaeranthera bigelovii (Torrey) Greene bigelovii

Machaeranthera gracilis (Nutt.) Shinners

Haplopappus gracilis (Nutt.) Gray

Machaeranthera pinnatifida (Hook.) Shinners pinnatifida

Haplopappus spinulosus (Pursh) DC.

Machaeranthera tanacetifolia (Kunth) Nees

Malacothrix fendleri Gray

Melampodium leucanthum Torrey & A. Gray

Packera fendleri (A. Gray) W.A. Weber & A. Love

Senecio fendleri Gray

Packera multilobata (Torr. & Gray ex Gray) Weber & Love

Senecio multilobatus Torr. & Gray

Packera neomexicana (A. Gray) Weber & A. Love mutabilis (Greene)

Senecio neomexicanus Gray

Parthenium incanum Humboldt, Bonpland, & Kunth

Pectis angustifolia Torrey angustifolia

Pericome caudata A. Gray

Pseudognaphalium canescens (DC.) W.A. Weber canescens
Gnaphalium wrightii Gray
Pseudognaphalium stramineum (Kunth) W.A. Weber

Gnaphalium chilense Spreng.



Pseudognaphalium viscosum (Kunth) W.A. Weber

Gnaphalium macounii Greene

Psilostrophe tagetina (Nutt.) Greene

Pyrrhopappus pauciflorus (D. Don) A.P. de Candolle
Pyrrhopappus multicaulis DC.

Pyrrocoma crocea (A. Gray) Greene crocea

Solidago speciosa Nutt. pallida Porter

Solidago pallida (Porter) Rydb.

Solidago velutina DC.

Solidago sparsiflora Gray

Solidago wrightii A. Gray adenophora S.F. Blake

Sonchus asper (L.) Hill

Haplopappus croceus Gray
Stephanomeria pauciflora (Torrey) A. Nels. pauciflora

Ratibida columnifera (Nutt.) Wooton & Standley
Taraxacum ceratophorum (Ledeb.) DC.

Ratibida tagetes (E. James) Barnhart
Taraxacum officinale Weber ex F.H. Wigg.

Rudbeckia hirta L. pulcherrima Farw.
Tetradymia canescens DC.

Rudbeckia laciniata L. ampla (A. Nelson) Cronquist Tetradymia inermis Nuttall

Schkuhria multiflora Hook. & Arn. Thelesperma filifolium A. Gray intermedium (Rydb.) Shinners

Bahia neomexicana Gray

Thel ma

F gap

im (Spreng.) Kuntze

Senecio atratus Greene
Townsendia eximia A. Gray
Senecio bigelovii A. Gray hallii A. Gray
Townsendia exscapa (Richardson) Porter
Senecio eremophilus Richardson kingii (Rydb.) Greenm.
Tragopogon dubius Scop.
Senecio eremophilus Richards. macdougalii (Heller) Crong.

Senecio flaccidus Less. flaccidus
& Greenm.

Verbesina encelioides (Cav.) Benth. & Hook. f. ex Gray exauriculata Rob.

Senecio douglasii DC. longilobus (Benth.) L. Benson Viguiera multiflora (Nutt.) S.F. Blake multiflora

Senecio hartianus Heller
Xanthium strumarium L. canadense (Mill.) Torr. & A. Gray

Senecio spartioides Torr. & A. Gray multicapitatus (Greenm. ex Rydb.) S.L. Welsh
Zinnia grandiflora Nutt.
Senecio multicapitatus Greenm.

Senecio wootonii Greene Berberidaceae

Solidago canadensis L. gilvocanescens Rydb. Berberis fendleri Gray

Solidago canadensis L. scabra Torr. & A. Gray Mahonia repens (Lindl.) G. Don

Solidago altissima L. Berberis repens Lindl.

Solidago missouriensis Nutt. missouriensis
Betulaceae

Solidago mollis Bartl. mollis

Alnus incana (L.) Moench occidentalis (Dippel) C.L. Hitchc.
Solidago parryi (A. Gray) Greene Alnus tenuifolia Nutt.
Haplopappus parryi Gray Alnus oblongifolia Torr.

Solidago simplex Kunth simplex
Betula occidentalis Hook.
Solidago spathulata DC. neomexicana (Gray) Crong.

Boraginaceae
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Cryptantha cinerea (Greene) Cronquist cinerea
Schulz) Dorn

Cryptantha jamesii (Torrey) Payson
Detling

Cryptantha cinerea (Greene) Cronquist jamesii Cronquist

Cryptantha jamesii (Torrey) Payson

Cryptantha crassisepala (Torr. & A. Gray) Greene elachantha

Hackelia besseyi (Rydb.) J.L. Gentry

Hackelia grisea (Woot. & Standl.) .M. Johnst.

Hackelia floribunda (Lehm.) .M. Johnst.

Hackelia hirsuta (Woot. & Standl.) .M. Johnst.

Lappula occidentalis (S. Watson) Greene cupulata (A. Gray) L.C. Higgins

Lappula texana (Scheele) Britt.

Lappula occidentalis (S. Watson) Greene occidentalis

Lappula redowskii (Hornem.) Greene redowskii

Lithospermum incisum Lehm.

Lithospermum multiflorum Torr. ex A. Gray

Mertensia franciscana A. Heller

Mertensia lanceolata (Pursh) DC. fendleri Gray

Plagiobothrys scouleri (Hook. & Arn.) .M. Johnst. hispidulus (Greene) Dorn

Brassicaceae

Arabis drummondii A. Gray

Arabis fendleri (S. Watson) Greene fendleri

Arabis fendleri (Wats.) Greene spatifolia (Rydb.) Rollins

Arabis glabra (L.) Bernh. glabra

Arabis hirsuta (L.) Scop. pycnocarpa (Hopkins) Rollins

Barbarea vulgaris R. Br.

Capsella bursa-pastoris (L.) Medik.

Cardamine cordifolia A. Gray cordifolia

Cardaria draba (L.) Desv.

Chorispora tenella (Pall.) DC.

Descurainia incana (Bernh.) ex Fish. & Mey.) Dorn incisa

Descurainia richardsonii (Sweet) O.E. Schulz incisa (Engelm.) Detling
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Descurainia incana (Bernh.) ex Fish. & Mey.) Dorn macrosperma (O.E.

Descurainia richardsonii (Sweet) O.E. Schulz procera (Greene)

Descurainia incana (Bernh.) ex Fish. & Mey.) Dorn viscosa (Rydb.) Dorn

Descurainia richardsonii (Sweet) O.E. Schulz viscosa (Rydb.) Detling

Descurainia pinnata (Walter) Britton osmiarum (Cockerell) Shinners

Descurainia sophia (L.) Webb ex Prantl

Dimorphocarpa wislizeni (Engelm.) Rollins

Dithyrea wislizenii Engelm.

Draba helleriana Greene helleriana

Draba reptans (Lam.) Fernald

Erysimum capitatum (Douglas ex Hook.) Greene capitatum

Lepidium densiflorum Schrad. densiflorum

Lepidium latifolium L.

Lepidium virginicum L. medium (Greene) C.L. Hitchc.

Lepidium medium Greene

Lesquerella fendleri (A. Gray) S. Watson

Lesquerella rectipes Wooton & Standley

Nasturtium officinale R. Br.

Rorippa nasturtium-aquaticum (L.)Schinz.& Thell.
Noccaea montana (L.) F.K. Mey.

Thlaspi alpestre L. {T. arvense L.}
Rorippa curvipes Greene truncata (Jeps.) Rollins

Rorippa truncata (Jeps.) Stuckey

Rorippa palustris (L.) Besser fernaldiana (Butters & Abbe) Stuckey

Rorippa palustris (L.) Bess. glabra (O.E. Schulz) Stuckey

Rorippa palustris (L.) Besser hispida (Desv.) Jonsell

Rorippa sinuata (Nutt.) Hitchc.

Schoenocrambe linearifolia (A. Gray) Rollins

Sisymbrium linearifolium (Gray) Payson

Sisymbrium altissimum L.

Streptanthus cordatus Nutt.

Thelypodiopsis purpusii (Brandgee) Rollins

Thelypodium wrightii Gray wrightii



Cactaceae

Coryphantha vivipara (Nutt.) Britton & Rose vivipara

Echinocereus coccineus Engelm. coccineus

Echinocereus triglochidiatus Engelm. melanacanthus (Engelm.) L. Bensen
Echinocereus fendleri (Engelm.) F. Seitz fendleri
Echinocereus triglochidiatus Engelm. triglochidiatus
Echinocereus viridiflorus Engelm. viridiflorus
Opuntia erinacea Engelm. & Bigelow ex Engelm. utahensis (Engelm.) L.D. Benson

Opuntia imbricata (Haw.) DC. imbricata

Opuntia phaeacantha Engelm. major Engelm.

Opuntia polyacantha Haw. trichophora (Engelm. & Bigelow) Coult.

Pediocactus papyracanthus (Engelmann) L. Benson

Callitrichaceae

Callitriche heterophylla Pursh heterophylla

Campanulaceae
Campanula parryi A. Gary parryi
Campanula rotundifolia L.

Lobelia cardinalis L. graminea (Lam.) McVaugh

Cannabinaceae

Humulus lupulus L. neomexicanus A. Nelson & Cockerell

Capparidaceae
Cleome serrulata Pursh

Polanisia dodecandra (L.) DC. trachysperma (Torr. & A. Gray) H.H. litis
Polanisia trachysperma Torr. & Gray

Caprifoliaceae

Linnaea borealis L. longiflora Torr.

Lonicera involucrata (Richardson) Banks ex Spreng. involucrata
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Sambucus racemosa L. microbotrys (Rydb.) Kearn. & Peeb.
Sambucus microbotrys Rydb.

Symphoricarpos oreophilus A. Gray oreophilus

Caryophyllaceae
Arenaria fendleri A. Gray fendleri

Arenaria lanuginosa (Michx.) Rohrb. cinerascens (B.L. Rob.) Shinners

Arenaria confusa Rydb.
Cerastium arvense L.

Cerastium fontanum Baumg. vulgare (Hartm.) Greuter & Burdet

Cerastium vulgatum L.

Drymaria molluginea (Lag.) Didr.

Moehringia macrophylla (Hook.) Fenzl

Arenaria macrophylla Hook.
Saponaria officinalis L.
Silene antirrhina L.
Silene scouleri Hook. pringlei (Wats.) Hitchc. & Maguire ex Kart.& Gand.

Spergularia marina (L.) Griseb.

Celastraceae

Pachystima myrsinites (Pursh) Raf.

Chenopodiaceae
Atriplex canescens (Pursh) Nutt. canescens
Chenopodium ambrosioides L. ambrosioides
Chenopodium berlandieri Moq. zschackei (Murray) Murr ex Asch.

Chenopodium botrys L.

Chenopodium fremontii Wats. fremontii S. Watson

Chenopodium glaucum L. glaucum

Chenopodium graveolens Willd.

Chenopodium graveolens Willd. neomexicanum (Aellen) Aellen

Chenopodium incanum (S. Watson) A. Heller incanum

Chenopodium leptophyllum (Moq.) Nutt. ex. Watson



Chenopodium overi Aellen

Chenopodium pratericola Rdb.

Chenopodium desiccatum A. Nels.
Chenopodium rubrum L. rubrum
Kochia scoparia (L.) Schrad.

Krascheninnikovia lanata (Pursh) Meeuse & Smit

Eurotia lanata (Pursh) Moq.

Salsola australis R. Br.
Salsola kali L. tenuifolia Tausch

Commelinaceae

Commelina dianthifolia Delile

Convolvulaceae

Calystegia sepium (L.) R. Br. angulata (Brummitt) N.H. Holmgren

Convolvulus sepium L.
Cuscuta leptantha Engelmann

Evolvulus nuttallianus Schult.

Evolvulus pilosus Nutt.

Ipomoea cristulata H. Hall

Ipomoea coccinea L. hederifolia (L.) Gray

Cornaceae

Cornus sericea L. sericea

Cornus stolonifera Michx.

Crassulaceae

Sedum cockerellii Britton

Cucurbitaceae

Cucurbita foetidissima Kunth

Cupressaceae

Juniperus communis L. depressa Pursh

Juniperus communis L. saxatilis Pall.

Juniperus deppeana Steudel
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Juniperus monosperma (Engelm.) Sarg.

Juniperus scopulorum Sargent

Cyperaceae
Carex bolanderi Olney
Carex brevior (Dewey) Mack. Ex. Lunell

Carex douglasii Boott

Carex geophila Mack.

Carex hystricina Muhl. ex Willd.

Carex lanuginosa Michx.

Carex microptera Mack. microptera
Carex occidentalis L.H. Bailey

Carex praegracilis W. Boott.

Carex stipata Muhl. ex Willd. stipata
Cyperus aristatus Rottb. aristatus

Cyperus esculentus L.

Cyperus fendlerianus Boeckl.

Cyperus rivularis Kunth

Eleocharis palustris (L.) Roem. & Schult.

Eleocharis macrostachya Biritt.

Scirpus microcarpus J. Presl. & C. Presl.

Dennstaedtiaceae

Pteridium aquilinum (L.) Kuhn. latiusculum (Desv.) Underw. ex Heller

Dryopteridaceae

Athyrium filix-femina (L.) Roth. ex Mertens californicum Butters
Cystopteris fragilis (L.) Bernh.

Cystopteris reevesiana Lellinger

Dryopteris filix-mas (L.) Schott

Woodsia neomexicana Windham

Woodsia mexicana Fee



Woodsia oregana D.C. Eaton cathcartiana (B.L. Rob.) Windham Chamaesyce glyptosperma (Engelm.) Small
Chamaesyce revoluta (Engelm.) Small
Elaeagnaceae
Euphorbia revoluta Engelm.
Elaeagnus angustifolia L.
Chamaesyce serpyllifolia (Pers.) Small

Euphorbia serpyllifolia Pers.
Elatinaceae

Croton texensis (Klotzsch) Muell. Arg.
Elatine rubella Rydb.

Euphorbia brachycera Engelm.

Ephedraceae Euphorbia robusta (Engelm.) Small
Ephedra cutleri Peebles Euphorbia dentata Michx.
Ephedra viridis Coville viscida (Culter) L. Benson Tragia nepetifolia Cav.

Ephedra torreyana Torrey ex S. Watson torreyana
Fabaceae

Equisetaceae
Amorpha canescens Pursh

Equisetum arvense L.
Amorpha fruticosa L.
Equisetum arvense L.
Amorpha fruticosa L. occidentalis (Abrams) K. & P.
Equisetum hyemale L. affine (Engelm.) A.A. Eaton
Astragalus bisulcatus (Hook.) A. Gray haydenianus (A. Gray) Barneby

Equisetum laevigatum A. Braun
Astragalus flexuosus (Hook.) Dougl. ex G. Don greenei (A. Gray) Barneby

Equisetum x nelsonii (A.A. Eaton) J.H. Schaffn.
Astragalus lentiginosus Dougl. ex Hook. diphysus (A. Gray) M.E. Jones

Ericaceae Astragalus lonchocarpus Torrey

Arctostaphylos uva-ursi (L.) Spreng. uva-ursi Astragalus missouriensis Nutt. missouriensis

Monotropa hypopithys L. Astragalus nuttallianus DC. micranthiformis Barneby

Monotropa latisquama (Rydb.) Hult.
Coronilla varia L.
Orthilia secunda (L.) House
Dalea candida Michx. oligophylla (Torrey) Shinners
Ramischia secunda (L.) Garcke
Petalostemum candidum (Willd.) Michx.
Pterospora andromedea Nutt.
Dalea cylindriceps Barneby

Pyrola asarifolia Michx. asarifolia

Pyrola chlorantha Sw. chlorantha

Pyrola picta J.E. Smith picta

Vaccinium myrtillus L. oreophilum (Rydb.) Dorn

Vaccinium scoparium Leiberg ex Coville

Euphorbiaceae

Chamaesyce fendleri (Torr. & Gray) Small

Euphorbia fendleri Torr. & Gray

Petalostemum compactum (Spreng.) Swezey

Dalea formosa Torrey

Dalea lanata Spreng. terminalis (M.E. Jones) Barneby

Dalea terminalis M.E. Jones

Dalea leporina (Aiton) Bullock

Dalea nana Torr. & A. Gray nana

Dalea polygonoides Gray



Dalea purpurea Ventenat purpurea

Petalostemum purpureum (Vent.) Rydb.

Glycyrrhiza lepidota Nutt. ex Pursh

Lathyrus lanszwertii Kellogg leucanthus (Rydb.) Dorn
Lathyrus arizonicus Britt.

Lathyrus latifolius L.

Lotus wrightii (A. Gray) Greene

Lupinus argenteus Pursh argenteus

Lupinus argenteus Pursh argophyllus (A. Gray) S. Watson

Lupinus caudatus Kell. argophyllus (Gray) Phillips

Lupinus brevicaulis S. Watson

Lupinus kingii S. Watson

Lupinus pusillus Pursh pusillus

Medicago lupulina L.

Medicago sativa L.

Melilotus albus Medik.

Melilotus officinalis (L.) Pall.

Oxytropis lambertii Pursh lambertii

Parryella filifolia Torrey & A.Gray ex A. Gray
Pediomelum hypogaeum (Nutt. ex Torr. & A. Gray) Rydb. hypogaeum

Psoralea hypogaea Nutt.

Phaseolus angt imus Gray angustissimus

Psoralidium lanceolatum (Pursh) Rydb.
Psoralea lanceolata Pursh

Psoralidium tenuiflorum (Pursh) Rydb.
Psoralea tenuiflora Pursh bigelovii (Rydb.) Macbr.

Robinia neomexicana A. Gray neomexicana

Robinia pseudoacacia L. x neomexicana Gray

Thermopsis montana Nutt. montana

Thermopsis pinetorum Greene

Thermopsis rhombifolia (Nutt. ex Pursh) Nutt. ex Richardson rhombifolia

Trifolium hybridum L.
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Trifolium pratense L. pratense
Trifolium repens L.

Vicia americana Muhl. ex Willd. americana

Vicia americana Muhl. ex Willd. minor Hook.
Vicia americana Mubhl. linearis (Nutt.) Wats.

Vicia ludoviciana Nutt. ludoviciana
Vicia exigua Nutt.

Fagaceae

Quercus gambelii Nutt.

Quercus grisea Liebm.
Quercus turbinella Greene
Quercus X gambelii Nutt.

Quercus X undulata Torr.

Fumariaceae

Corydalis aurea Willd.

Gentianaceae

Frasera speciosa Douglas ex Griseb.

Swertia radiata (Kell.) Kuntze
Gentiana bigelovii A. Gray

Gentianella amarella (L.) Borner acuta (Michx.) Herder

Gentiana plebeia Cham.

Geraniaceae
Erodium cicutarium (L.) L'Her. ex Aiton

Geranium caespitosum E. James fremontii (Torr. ex A. Gray) Dorn

Geranium richardsonii Fisch. & Trautv.

Grossulariaceae

Ribes cereum Douglas

Ribes inerme Rydb. inerme

Ribes leptanthum A. Gray



Ribes wolfii Rothrock

Hydrangeaceae
Fendlera rupicola Gray wrightii Gray
Jamesia americana Torr. & Gray americana

Philadelphus microphyllus A. Gray

Hydrophyllaceae
Hydrophyllum fendleri (A. Gray) A. Heller fendleri

Nama dichotomum (Ruiz. & Pavon) Choisy

Nama hispidum A. Gray

Phacelia caerulea Greene

Phacelia crenulata Torr. ex. S. Watson
Phacelia heterophylla Pursh heterophylla

Phacelia integrifolia Torr. integrifolia

Hypericaceae

Hypericum formosum Kunth nortoniae (M.E. Jones) C.L. Hitchc.

Iridaceae

Iris missouriensis Nutt.
Sisyrinchium demissum Greene

Sisyrinchium montanum Greene

Juglandaceae

Juglans nigra L.

Juncaceae

Juncus arcticus Willd. balticus (Willd.) Trautv.

Juncus balticus Willd. montanus Engelm.
Juncus bufonius L.
Juncus confusus Cov.

Juncus dudleyi Wiegand

Juncus tenuis Willd.
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Juncus ensifolius Wikstr. montanus (Engelm.) C.L. Hitchc.

Juncus longistylis Torr.

Juncus torreyi Coville

Juncus xiphioides E. Meyer

Luzula parviflora (Ehrh.) Desv.

Lamiaceae

Clinopodium vulgare L.

Dracocephalum parviflorum Nutt.

Moldavica parviflora (Nutt.) Britt.

Hedeoma drummondii Benth.

Hedeoma nana (Torrey) Briquet

Hedeoma pulcherrima Wooton & Standley

Lycopus americanus Muhl. ex W.P. Barton

Marrubium vulgare L.

Mentha arvensis L.

Mentha spicata L.

Monarda fistulosa L. menthifolia (Graham) Fernald
Monarda menthaefolia Graham

Monarda pectinata Nutt.

Prunella vulgaris L. lanceolata (W.P.C. Barton) Fernald

Salvia pratensis L.

Salvia reflexa Hornem.

Salvia subincisa Benth.

Lemnaceae

Lemna valdiviana Phil.

Liliaceae

Allium cernuum Roth.

Allium geyeri S. Watson geyeri

Allium geyeri S. Watson tenerum M.E. Jones
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Allium macropetalum Rydb.

Asparagus officinalis L.

Calochortus gunnisonii S. Watson gunnisonii

Calochortus nuttallii Torrey & A. Gray

Lilium philadelphicum L. andinum (Nutt.) Ker Gawl.
Lilium umbellatum Pursh

Maianthemum racemosum (L.) Link amplexicaule (Nutt.) Dorn

Smilacina racemosa (L.) Desf.

Maianthemum stellatum (L.) Link]

Smilacina stellata (L.) Desf.

Zigadenus elegans Pursh

Linaceae

Linum lewisii Pursh lewisii

Linum neomexicanum Greene
P.H. Raven

Linum puberulum (Engelm.) A. Heller
P.Holmg.

Linum rigidum Pursh compactum (A. Nelson) C.M. Rogers

Loasaceae
Mentzelia albicaulis (Dougl. Ex Hook.) Dougl. ex Torr & Gray

Mentzelia multiflora (Nutt.) A. Gray multiflora

Mentzelia pumila (Nutt.) Torr. & Gray multiflora (Nutt.) Urb. & Gilg.

Mentzelia springeri (Standl.) Tidestrom

Mentzelia pumila (Nutt.) Torr. & Gray multicaulis (Osterh.) Nelson

Loranthaceae

Arceuthobium vaginatum (Willd.) J. Presl. cryptopodium (Engelm.) Crongq.

Phoradendron juniperinum Engelm.

Malvaceae
Alcea rosea L.
Althaea rosea Cav.

Malva neglecta Wallr.

Sidalcea candida A. Gray candida
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Sphaeralcea coccinea (Pursh) Rydb. coccinea

Sphaeralcea fendleri A. Gray fendleri

Nyctaginaceae

Mirabilis linearis (Pursh) Heimerl.
Oxybaphus linearis (Pursh) Robins.

Mirabilis multiflora (Torr.) A. Gray glandulosa (Standl.) J.F. Macbr.

Mirabilis oxybaphoides A. Gray oxybaphoides

Oleaceae

Forestiera pub 1s Nutt. pub. 1S

Forestiera neomexicana Gray

Menodora scabra A. Gray

Onagraceae

Calylophus hartwegii (Benth.) P.H. Raven fendleri (A. Gray) Towner &

Chamerion angustifolium (L.) Holub. canescens (A. Wood) N. Holmg. &

Epilobium angustifolium L. cimcumvagum Mosquin

Circaea alpina L. alpina
Epilobium brachycarpum C. Presl.
Epilobium paniculatum Nutt.

Epilobium ciliatum Raf. ciliatum

Gaura coccinea (Nutt.) Pursh

Gaura parviflora Douglas ex Lehm.

Oenothera albicaulis Pursh

Oenothera brachycarpa Gray

Oenothera caespitosa Nutt. marginata (Nutt. Ex Hook. & Arn.) Munz

Oenothera coronopifolia Torrey & A. Gray

Oenothera elata Kunth hirsutissima (A. Gray ex S. Watson) Cronquist
Oenothera hookeri Torr. & Gray

Oenothera flava (A. Nelson) Garrett

Oenothera latifolia (Rydb.) Munz

Oenothera pallida Lindl. latifolia (Rydb.) Munz



Ophioglossaceae

Botrychium virginianum (L.) Sw.

Orchidaceae
Calypso bulbosa (L.) Oakes americana (R. Br.) Luer

Corallorrhiza maculata (Raf.) Raf.

Corallorrhiza striata Lindl.

Cypripedium parviflorum Salisb. pubescens O.W. Knight
Cypripedium calceolus L. pubescens (Willd.) Correll

Epipactis gigantea Douglas ex Hook.

Goodyera oblongifolia Raf.

Goodyera repens (L.) R. Br. ex W.T. Aiton

Malaxis soulei L.O. Williams

Platanthera huronensis (Nutt.) Lindl.

Habenaria hyperborea (L.) R. Br.
Platanthera sparsiflora (S. Watson) Schitr.
Habenaria sparsiflora Wats.
Orobanchaceae

Conopholis alpina Liebm. mexicana (A. Gray ex S. Watson) Haynes

Conopholis mexicana Gray
Orobanche fasciculata Nutt.
Orobanche ludoviciana Nutt. multiflora (Nutt.) Beck

Orobanche multiflora Nutt.

Oxalidaceae

Oxalis violacea L.

Pinaceae

Abies arizonica Merriam

Abies lasiocarpa (Hook.) Nutt. arizonica Merriam
Abies concolor (Gord. & Glend.) Hildebr.

Picea engelmannii Parry ex Engelm. engelmannii

Picea pungens Engelm.
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Pinus edulis Engelm.
Pinus flexilis E. James

Pinus ponderosa Douglas ex P.&C. Lawson scopulorum Engelm.

Pinus strobiformis Engelm.

Pseudotsuga menziesii (Mirbel) Franco glauca (Beissner) Franco
Plantaginaceae

Plantago major L. major

Plantago patagonica Jacq. patag

Plantago purshii R. & S.

Poaceae

Aegilops cylindrica Host

Agropyron cristatum (L.) Gaertn. cristatum

Agrostis exarata Trin.

Agrostis perennans (Walt.) Tuckerm.

Agrostis scabra Willd. scabra

Agrostis semiverticillata (Forssk.) C. Christsensen

Agrostis stolonifera L.

Alopecurus aequalis Sobol. aequalis

Andropogon gerardii Vitman

Aristida adscensionis L.

Aristida arizonica Vasey

Aristida divaricata Humb. & Bonpl. ex Willd.

Aristida purpurea Nutt. glauca (Nees.) A. Holm. & N. Holm.

Aristida purpurea Nutt. longiseta (Steud.) Vasey

Beckmannia syzigachne (Steud.) Fernald

Blepharoneuron tricholepis (Torr.) Nash

Bothriochloa barbinodis Lag.

Andropogon barbinodis Lag.



Bothriochloa springfieldii (Gould) Parodi

Andropogon springfieldii Gould

Bouteloua barbata Lag.

Bouteloua curtipendula (Michx.) Torr. curtipendula

Bouteloua eriopoda (Torr.) Torr.
Love & D. Love

Bouteloua gracilis (Kunth.) Lag. gracilis

Bouteloua hirsuta Lag. hirsuta

Bromus anomalus Rupr. ex E. Fourn.

Bromus catharticus Vahl.

Bromus ciliatus L.

Bromus frondosus (Shear) Wooton & Standley
Bromus inermis Leyss. inermis

Bromus japonicus Thunb. ex Murray

Bromus lanatipes (Shear) Rydb.

Bromus tectorum L.

d.

Cal jrostis car (Michx.) P. Beauv. canadensis

Calamagrostis inexpansa A. Gray

Cenchrus longispinus (Hack.) Fernald
Cynosurus echinatus L.

Dactylis glomerata L.

Danthonia parryi Scribn.

Danthonia spicata (L.) Beauv. ex Roem. & Schult.

Dichanthelium oligosanthes (Schult.) Gould scribnerianum (Nash) Gould

Panicum scribnerianum Nash

Distichlis spicata (L.) Greene stricta (Torr.) Scribn.
Distichlis stricta (Torr.) Rydb.

Echinochloa crus-galli (L.) Beauv. crus-galli

Elymus canadensis L. canadensis

Elymus elymoides (Raf.) Swezey brevifolius (J.G. Sm.) Dorn
Sitanion hystrix (Nutt.) J.G. Smith

53

Elymus glaucus Buckl. glaucus

Elymus hispidus (Opiz) Melderis ruthenicus (Griseb.) Dorn

Elymus smithii (Rydb.) Gould
Agropyron smithii Rydb.

Elymus trachycaulus (Link) Gould ex Shinners subsecundus (Link) A.

Agropyron trachycaulum (Link) Malte

Elymus trachycaulus (Link) Gould ex Shinners trachycaulus

Agropyron trachycaulum (Link) Malte

Eragrostis cilianensis (All.) Lutati ex Janch.

Eragrostis curvula (Schrad.) Nees conferta Stapf.
Eragrostis hypnoides (Lam.) Britton, Sterns, & Poggenb.
Eragrostis pectinacea (Michx.) Nees ex Steud. pectinacea
Eragrostis trichodes (Nutt.) AW. Wood.

Festuca arizonica Vasey

Festuca arundinacea Schreb.

Festuca ovina L. ovina

Festuca pratensis Huds.

Festuca sororia Piper

Festuca thurberi Vasey

Glyceria borealis (Nash) Batchelder

Glyceria grandis S. Watson

Glyceria striata (Lam.) Hitchcock stricta (Scribn.) Fernald
Hilaria jamesii (Torr.) Benth.

Hordeum brachyantherum Nevski

Hordeum jubatum L.

Koeleria macrantha (Ledeb.) Schult.

Leersia oryzoides (L.) Swartz.

Lolium perenne L.

Lolium multiflorum Lam.

Lycurus setosus (Nutt.) C. Reeder



Melica porteri Scribn.

Muhlenbergia arsenei A.S. Hitchcock

Muhlenbergia dubia Fournier ex Hemsley

Muhlenbergia mexicana (L.) Trin.

Muhlenbergia minutissima (Steud.) Swallen

Muhlenbergia montana (Nutt.) A.S. Hitchcock

Muhlenbergia pauciflora Buckley

Muhlenbergia porteri Scribn. ex Beal

Muhlenbergia racemosa (Michx.) Britton, Sterns, & Poggenb.

Muhlenbergia ramulosa (Kunth) Swallen
Muhlenbergia wolfii (Vasey) Rydb.

Mubhlenbergia torreyi (Kunth) A.S. Hitchcock ex Bush

Muhlenbergia wrightii Vasey ex J.M. Coult.

Munroa squarrosa (Nutt.) Torr.

Oryzopsis asperifolia Michx.

Oryzopsis hymenoides (Roem. & Schult.) Ricker ex Piper

Oryzopsis micrantha (Trin. & Rupr.) Thurb.
Panicum bulbosum Kunth

Panicum capillare L.

Panicum hallii Vasey hallii

Panicum obtusum Kunth

Panicum virgatum L.

Phalaris arundinacea L. arundinacea

Phleum alpinum L. alpinum

Phleum pratense L. pratense

Phragmites australis (Cav.) Trin. ex Steud.
Phragmites communis Trin.
Poa annua L.

Poa compressa L.

Poa fendleriana (Steud.) Vasey fendleriana

54

Poa fendleriana (Steud.) Vasey longiligula (Scribner & Williams) Soreng

Poa palustris L.

Poa pratensis L.

Polypogon monspeliensis (L.) Desf.

Schedonnardus paniculatus (Nutt.) Trel.

Schizachne purpurascens (Torr.) Swallen

Schizachyrium scoparium (Michx.) Nash neomexicanum (Nash) Gould

Andropogon scoparius Michx.

Setaria glauca (L.) P. Beauv.

Setaria lutescens (Weigel) Hubbard

Setaria grisebachii Fourn.

Setaria leucopila (Scribn. & Merr.) K. Schum.

Setaria viridis (L.) P. Beauv.

Sorghastrum nutans (L.) Nash

Sporobolus airoides (Torr.) Torr. airoides

Sporobolus compositus (Poir.) Merr. compositus

Sporobolus asper (Michx.) Kunth

Sporobolus contractus Hitchcock

Sporobolus cryptandrus (Torr.) A. Gray

Stipa comata Trin. & Rupr. comata

Stipa lettermanii Vasey

Stipa neomexicana (Thurb. ex J.M. Coult.) Scribn.

Torreyochloa pallida (Torr.) G.L. Church pauciflora (J. Presl) J.I. Davis

Torreyochloa pauciflora (Presl) Church

Trisetum montanum Vasey montanum

Trisetum wolfii Vasey

Vulpia octoflora (Walter) Rydb.

Festuca octoflora Walt.

Polemoniaceae

Gilia flavocincta A. Nelson australis (A. & V. Grant) Day & V. Grant

Gilia ophthalmoides Brand



Gilia pinnatifida Nutt.
Portulacaceae
Ipomopsis aggregata (Pursh) V.E. Grant formosissima (Greene) Wherry

Portulaca oleracea L.
Ipomopsis aggregata (Pursh) V.E. Grant texana (Greene) Martin & Hutch.

Talinum parviflorum Nutt.
Ipomopsis longiflora (Torr.) V.E. Grant neomexicana Wilken

Polemonium foliosissimum A. Gray Potamogetonaceae

Potamogeton natans L.
Polygonaceae

Eriogonum abertianum Torrey in Emory abertianum Primulaceae
Eriogonum alatum Torrey alatum Androsace septentrionalis L.
Eriogonum annuum Nutt. Dodecatheon pulchellum (Raf.) Merr. pulchellum

Eriogonum cernuum Nutt. cernuum
Pteridaceae

Eriogonum jamesii Benth. jamesii
Argyrochosma fendleri (Kunze) Windham

Eriogonum microthecum Nutt. effusum (Nutt.) Torr. & A. Gray
Cheilanthes eatonii Baker
Eriogonum effusum Nutt.
Cheilanthes feei T. Moore
Eriogonum polycladon Bentham

Cheilanthes fendleri Hook.
Eriogonum racemosum Nutt. racemosum

Pellaea truncata Goodding
Polygonum amphibium L. emersum Michx.
Pellaea longimucronata Hook.

Polygonum amphibium L. stipulaceum (Coleman) Fern.
Pellaea wrightiana Hook.

Polygonum aviculare L.
Pentagramma triangularis (Kaulfuss) Yatsk., Wind., & Woll. maxonii
(Weatherby) Yatskievych, Wind., &

Wollen.
Polygonum bistortoides Pursh
Polygonum convolvulus L. convolvulus Ranunculaceae
Polygonum lapathifolium L. lapathifolium Aconitum columbianum Nutt. columbianum
Polygonum montanum (Small) Greene Actaea rubra (Aition) Willd.

Actaea arguta Nutt.
Polygonum persicaria L.
Anemone cylindrica A. Gray

Polygonum sawatchense Small
Aquilegia coerulea E. James coerulea

Rumex acetosella L.
Aquilegia elegantula Greene

Rumex crispus L.
Clematis columbiana (Nutt.) Torr. & A. Gray columbiana

Rumex patientia L. Clematis pseudoalpina (Kuntze) A. Nelson
Rumex salicifolius Weinm. triangulivalis (Danser) J.C. Hickman Clematis ligusticifolia Nutt.

Rumex triangulivalis (Danser) Rech. f.
Delphinium wootonii Rydberg

Delphinium virescens Nuttall wootonii (Rydberg) Ewan
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Pulsatilla patens (L.) P. Miller multifida (Pritzel) Zamelis Physocarpus monogynus (Torr.) J. M. Coult.

Anemone patens L. multifida Pritz.
Potentilla norvegica L monspeliensis (L.) Asch. & Graebn.
Ranunculus abortivus L.
Potentilla anserina L.

Ranunculus aquatilis L. diffusa With.
Potentilla arguta Pursh
Ranunculus aquatilis L. capillaceus (Thuill.) DC.
Potentilla glandulosa Lindl.
Ranunculus cardiophyllus Hook.
Potentilla biennis Greene

Ranunculus cymbalaria Pursh
Potentilla crinita Gray crinita
Ranunculus cymbalaria Pursh saximontanus Fern.

Ranunculus inamoenus Greene inamoenus Potentilla fruticosa L.

Ranunculus macounii Britton Potentilla gracilis Douglas ex Hook. pulcherrima (Lehm.) Fernald

Potentilla pulcherrima Lehm.
Ranunculus sceleratus L multifidus Nutt.
Potentilla hippiana Lehm. hippiana
Thalictrum fendleri Engelm. ex A. Gray
Potentilla paradoxa Nutt.

Rhamnaceae Prunus americana Marshall
Ceanothus fendleri A. Gray Prunus virginiana L. melanocarpa (A. Nelson) Sarg.
Rosaceae Rosa woodsii Lindl. ultramontana (S. Watson) Jeps.
Agrimonia striata Michx. Rubus idaeus L.

Rubus strigosus Michx. arizonicus (Greene) K. & P.
Amelanchier alnifolia (Nutt.) Nutt. ex M. Roem. alnifolia
Rubus parviflorus Nutt. parviflorus
Amelanchier bakeri Greene

Cercocarpus montanus Raf. montanus

Rubiaceae
Crataegus erythropoda Ashe Galium aparine L. echinospermum (Wallr.) Farw.
Fallugia paradoxa (D. Don) Endl. ex Torr. Galium boreale L.
Fragaria vesca L. Galium fendleri Gray

Fragaria americana (Porter) Britt.
Galium mexicanum Kunth asperrimum (A. Gray) Higgins & S.L. Welsh
Fragaria virginiana Mill.

Fragaria ovalis (Lehm.) Rydb. Galium triflorum Michx.

Geum aleppicum Jacq.
Rutaceae
Geum macrophyllum Willd. perincisum (Rydb.) Raup.
Ptelea trifoliata L.
Geum rivale L.
Salicaceae
Geum triflorum Pursh ciliatum (Pursh) Fass.

Populus alba L.
Holodiscus dumosus (Nutt. ex Hook.) Heller dumosus

Populus angustifolia E. James
Malus pumila Mill.
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Populus deltoides W. Bartram ex Marshall occidentalis Rydb.

Populus tremuloides Michx. aurea (Tides.) Daniels
Populus x acuminata Rydb.

Salix bebbiana Sarg.
Salix bebbiana Sarg. perrostrata (Rydb.) Schneid.

Salix exigua Nutt. exigua

Salix irrorata Anderss.

Santalaceae

Comandra umbellata (L.) Nutt. pallida (A. DC.) M.E. Jones
Comandra pallida A. DC.
Saururaceae

Anemopsis californica (Nutt.) Hook. & Arn.

Saxifragaceae
Heuchera parvifolia Nutt. ex Torr. & A. Gray
Saxifraga bronchialis L. austromontana (Wiegand) Piper ex G.N. Jones
Saxifraga rhomboidea Greene
Scrophulariaceae
Besseya plantaginea (E. James) Rydb.

Castilleja exilis A. Nels.

Castilleja minor Gray

Castilleja integra A. Gray integra

Castilleja linariifolia Benth.

Castilleja lineata Greene
Castilleja miniata Douglas ex Hook miniata
Castilleja confusa Greene

Cordylanthus wrightii Gray

Limosella aquatica L.

Linaria vulgaris Mill.

Lindernia dubia (L.) Pennell anagallidea (Michx.) Cooperr.
Lindernia anagallidea (Michx.) Pennell
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Mimulus glabratus Kunth jamesii (Torr. & Gray ex Benth.) A. Gray

Mimulus glabratus H.B.K. fremontii (Benth.) Grant
Mimulus guttatus DC. guttatus
Mimulus rubellus A. Gray
Orthocarpus luteus Nutt.
Orthocarpus purpureo-albus A. Gray ex S. Watson

Pedicularis procera A. Gray
Pedicularis grayi A. Nels.

Penstemon ambiguus Torr.

Penstemon barbatus (Cav.) Roth torreyi (Benth.) Keck
Penstemon eatonii A. Gray undosus M.E. Jones
Penstemon jamesii Benth.

Penstemon rydbergii A. Nelson rydbergii

Penstemon secundiflorus Benth.

Penstemon strictiformis Rydb.

Penstemon virgatus A. Gray asa-grayi (Crosswh.) Dorn
Verbascum thapsus L.

Veronica americana Schwein. ex Benth.

Veronica anagallis-aquatica L.

Veronica peregrina L. xalapensis (Kunth) H. St. John & F.W. Warren

Veronica serpyllifolia L. humifusa (Dickson) Vahl

Veronica serpyllifolia L. borealis Laestad.

Selaginellaceae

Selaginella mutica D.C. Eaton ex Underw. mutica

Simaroubaceae

Ailanthus altissima (Mill.) Swingle

Solanaceae

Chamaesaracha coronopus (Dunal) Gray

Datura quercifolia Humboldt, Bonpland, & Kunth



Datura wrightii Regel

Datura meteloides DC.

Lycium pallidum Miers

Physalis hederifolia A. Gray fendleri (A. Gray) Cronquist

Physalis hederaefolia Gray cordifolia (Gray) Waterfall

Physalis longifolia Nutt. longifolia

Physalis virginiana Mill. sonorae (Torr.) Waterfall

Physalis subulata Rydb. neomexicana (Rydb.) Waterf. ex Kartesz & Gandhi
Physalis foetens Poir. neomexicana (Rydb.) Waterfall

Solanum americanum Mill.

Solanum elaeagnifolium Cav.
Solanum jamesii Torr.

Solanum physalifolium Rusby nitidibaccatum (Bitter) Edmonds
Solanum sarachoides Sendt.

Solanum triflorum Nutt.

Tamaricaceae
Tamarix chinensis Loureiro

Tamarix ramosissima Ledebour {T. pentandra Pallas}

Typhaceae

Typha latifolia L.

Ulmaceae
Celtis reticulata Torr.

Ulmus pumila L.

Urticaceae

Urtica dioica L. procera (Muhl. Ex Willd.) Wedd.

Valerianaceae
Valeriana acutiloba Rydb. acutiloba

Valeriana edulis Nutt. ex Torr. & A. Gray edulis

Verbenaceae
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Glandularia bipinnatifida (Nutt.) Nutt ciliata (Benth.) B.L. Turner

Verbena wrightii Gray

Verbena bracteata Lag. & Rodr.

Verbena macdougalii Heller

Violaceae

Viola adunca J.E. Smith

Viola canadensis L.

Viola nephrophylla Greene

Vitaceae
Parthenocissus vitacea (Knerr) Hitchc.

Vitis arizonica Engelm.

Zygophyllaceae

Kallstroemia parviflora Norton

Tribulus terrestris L.



APPENDIX C

NEW MEXICO STATE NOXIOUS WEED LIST

See attached memo from New Mexico State Department of
Agriculture.

Also reference handbook on New Mexico’s Invasive Weeds by Richard
Lee (Lee, Richard D. New Mexico’s Invasive Weeds, 1999, College
of Agriculture, NMSU, Las Cruces, NM).
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OFFICE OF THE DIRECTOR/SECRETARY =
BOX 30005 MSC 3189
Las Cruces, New Mexico 88003-8005

Telephone: (505) 646-3007 Wy e

MEW MEXICO DEFARTMENT CF AGRICULTURE ‘S‘._,‘MEO

HE
ETe b

a2

September 20, 1999

MEMORANDUM

TO: General Public
FROM:  Frank A. DuBois; L‘«,ﬁ.{f{

b
SUBIECT: MNew Mexico NUKi.B)S Weed List

The New Mexice Department of Agriculture has selected the following plant species to be
targeted as noxious weeds for control or eradication pursuant to the Noxious Weed Management
Act of 1998,

Mew Mexico™s noxious weed list is classified into three divisions: Class A, Clasz B, and Class C
wieeds, all of which are non-native o New Mexico, Class A weeds are specics that currently are
nol present in New Mexico or have limited distribution; preventing new infestations of these
species and eradicating existing infestations is the highest priority,

Clags B weeds are species that are limited 1o portions of the state, In areas that are not infested,
these species should be treated as class A weeds. In arcas with severs infestations, management
plans should be desigred to contain the infestation and stop any Further spread,

Clazs C weeds are species that are wide-spread in the state. Management decisions for these
species should be determined at the local level based on feasibility of control and level of
infestation.

This list dees not include every plant species with a potential to negatively impact the state’s
environment and cconomy. Vegetalion managers are alse encouraged to recognize plant species
listed on the federal noxious weed list or other western states’ noxious weed lists as potentially
having negative impacts and 1o manage them aceordingly,



Class A Weeds
Alfombrilla

Black Henbane
Camelthom

Canada Thistle
Dalmatian Toadflax
Diffuse Knapweed
Diver’s Woad
Eurasian Watermilfoil
Hoary Cress

Hydnlla

Leafy Spurze
COmionwiecd

Perennial Pepperweed
Purple Loosestrife
Purple Starthisile
Scotch Thstle
Spotted Knapaeed
Yellow Starthistle
Yellow Toadflax

Class B Weeds
African Rue

Bull Thistle
Halogeton

Malta Starthistle
Musk Thistle
Russian Knapwaed
Foison Hemlock
Teasel

Class O Weads
Field Bindweed
Jointed Goatgrass
Fussian Olive
Saltcedar
Siberian Elm

Mew Mexico Noxious YWeed List

Latin name

Dirvmerta arenarioides
Hyoscyvoamuy nizer
Athag! prewdalbeag
Clirsium arvense

Linaria genisitifolia ssp. dalmarica

Centaurea diffusa
Isatis finctoria
Mywriophyllum spicanm
Cardaria draba
Hydrilla veriieilian
Erphorhia esula
Asphodelus fistulosus
Lepidivm fafifolivm
Loythrwm salicaria
Centerea calelirapa
Orteproveim acanthium
Centaures mactilnga
Cenfaurea solstirialis
Linaria wilgaris

Peganum harmala
Civsium vulgare
Halogeton glomeraius
Centanurea melitensis
Cenrelfiines mudany
Aeroptilon repens
Contum maculatum L.
."hk.lj‘ﬂ'ﬂ“u.:.‘_fi.rﬂ'mm.lﬂ

Convolvulus arvensis L.
Aegilops cylindrica

Elgeagnus angustifolia L.

Tamarix sp.
Lilmius pumila

Dirimn

Mlexico
Europe

Asia

Eurasia
Europe
Mediterrancan
Europe
Furasia
Europe

South Africa
Furasia
hediterranaan
South Europe
Europe
Europe
Europe
Eurasia
Burope
Furasia

Marth Africa
Eurasia

Asla

Europe

South Europe
Eurasia
Europe
Europe

Europe
South Europe
Europe
Europe
Europe



APPENDIX C-1

SANTA FE and CARSON NATIONAL FORESTS INVASIVE PLANT LIST

See attached checklist
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JAM-24 ‘8L @1:31LPM SANTA FE MATL FS (o= e

Received

Carson and Santa Fe National Foreat
INVASIVE PLANT SPECIES LIST
REGION 3, USDA-FS

SCIENTIFIC NAME COMMON NAME ORIGIN LIFE CYCLE
CLASSIF,

Alhagi pseudalhagi  Camelthom Asia P A

Cardaria draba Heoary Cresa Eurazia P A

Carduus nutans Musk Thistle Eo. Ewrope B B

Centaurea diffusa Diffuse Knapweed Eurasla F A

Centaurea maculosa  Spotted Knapweed  Euragia P A

Centaurea repens Russian Knapwesd  Eurasia P B

Centaurea golstitialis Yellow Starthistle Europe A A

Cirsium ervenss Canada Thistle Burasia P A

Cirsium vulpare Bull Thistle Eurasia B B

Dipsacus fullopum  Teasel Eurasia B B ITTHIITT TR YY
Drymanis arenariodes  Alfrombria Mexico P ATTITIPITITTIITRTETY
Elaeagnus angustifolia Russian Olive  Burasia

Euphoria esula Leafy Spurge EBurasia P A

Helogeton glomeratus  Halogeton Asia A B

Hydrilla verticillata Hydrilla So, Africa P AT
Hyoscyamus niger Black Henbane Bureps B A

Isatig tincroria Diyer's Woad Europe B A

Linaria dalmatica  Dalmation Toadflax” " EBurope F A

Lineria vulgaris Vellow Toadflax Euragia F A
Onopordum scanthium  Seotch Thistle Europe B A

Pegenuwmn harmala African Bue Mo, Africa P B
Tamarix ramosissima  Saltcedar Eurzszia P C
Ulmus pumila Siberizn Elm Eurasiz

LEGEND

LIFE C¥CLE: A = Annusl B = Biennial P = Perennial

CLASSIFICATION: A,B,C Classificetion refers to Region 3's weed class system
for assigning management priorities (Ref: Project Risk
Aszessment).

Date &/17/00 Daniel Rael/Charhie JTankiswicz

Jap=24=01 0%:53Fm * From=2225553333 To-Bandal ler Keticmal W Pogn 02



APPENDIX D

LISTING OF EXOTIC PLANTS NOT TO BE CULTIVATED AT BANDELIER

NOTE: In addition to the following list of exotic species, DO NOT
CULTIVATE PLANTS NATIVE TO BANDELIER WHICH WERE OBTAINED FROM
COMMERICIAL NURSERIES since these have a very high potential to
escape or contaminate local populations/ genepools. Only native
plants obtained locally (i.e. growing in or around Bandelier) are
suitable. Bandelier hopes to develop a small native plant nursery
to store salvaged plant materials and grow small quantities of
native plants for landscaping purposes in order to meet these
objectives.

Forbs:

Mullein, Verbascum thaspus
Flax, Linum sp.

Chicory, Cichorium intybus

Oxeye daisy, Chrysanthemum sp.
Hollyhock Mallow, Althaea rosea

Dandelion, Taraxacum vulgare
Amaranth, Amaranthus sp.
Mint, Mentha sp.

Sage, Salvia sp.

Grasses:

Kentucky Bluegrass, Poa pratensis
Smooth Brome, Bromus inermis
Japanese Brome, Bromus japonicus
Orchard Grass, Dactylis glomerata
Timothy, Phleum pratensis

Red Top, Agrostis stolonifera
Western Wheat Grass, Agropyron smithii

Shrubs and Trees:

Salt Cedar, Tamarix pentandra

Russian Olive, Elaeagnus angustifolia
Tree of Heaven, Ailanthus altissimus
Siberian Elm, Ulmus siberica
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APPENDIX E

SUGGESTED LIST OF NATIVE SPECIES FOR PLANTING
IN CANYON AND MESA DEVELOPED AREAS

Trees

Ponderosa Pine, Pinus ponderosa

Pinyon Pine, Pinus edulis

Rocky Mountain Juniper, Juniperus scopulorum
Dwarf Juniper, Juniperus communis

Gambel Oak, Quercus gambelli

Shrubs

Rabbitbrush, Chrysothamnus nauseosus
Sumac, Rhus trilobata

Barberry, Berberis fendleri

Narrow-leaf Yucca, Yucca glauca

New Mexico Olive, Forestiera neomexicana
Wavy-leaf Oak, Quercus undulata

Apache Plume, Fallugia paradoxa
Buckbrush, Ceanothus fendleri

Mountain Mahogany, Cercocarpus montanus
Mock Orange, Philadelphus microphyllus

Forbs

Skyrocket Gilia, Ipomopsis aggregata
Blazing Star, Liatris punctata

Indian Paint Brush, Castilleja integra
Penstemon species, Penstemon sp.

Fire Wheel, Gaillardia sp.

Desert 4-oclock, Mirabilis multiflora
Golden Aster, Chrysopsis villosa

Sage species, Artemisia sp.

Grasses

Little Blue-stem, Andropogon scoparius
Blue Gramma, Bouteloua gracilis
Mountain Muhly, Muhlenbergia montana
Side Oats, Bouteloua curtipendula
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APPENDIX F

EXCERPTED HISTORIC MEMO FROM FORMER CUSTODIAN CHESTER THOMAS

See attached historic memo from park files
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T

I.
@ b
UMITED STATES

DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE

Fg@j‘v £D

JUN 10 134
. .

e
Etee watL W

A - R, BANDELIER NATIONAL MOMUMENT / J !

SANTA FE, NEW MEXICO

Junae I, 19,1,

ERAGEANDON Tor the Suparintendent,
Southmestern Netional Honumen ty .

Leference is mads te your letter of May 15, 1941, regarding
the polley of exoluding exotia plents in National Park Service arenns.,
Exotio plants at Basdelier Naticoal lonument are confined largely
to the arsas om which thae oparetor holds apecial usa parmit. Two
eores of land lying on the flesr of Frijoles Canyon mre devoted
tc the operator's gardsa. About 50 trees of different wvarietiss of
fruit are present in thic srea., The remainder of the area is davoted
o garden vegetables, aush sa;: oorn, bsuns, squash, and other
varietios. The only justifioatiom for their retesation is the AZTEE-
mant with the operator, Mra. Evelyn Frey, that she might retain har
erohard and garden for some time. As the treesz are in about tha
most comsploucus portion of tho monument used by visltors, theip
removal would be highly desirable. Othar sxoticos sxist in the patios
of the operator's residence. These areas conslst of two small
plots about L0' x L0 and are filled with numarous varietiss of
exotic flowering species. Some exotio trees are slso present in
t’h Pﬂ.til}‘;

- Exotloc weads are present in the camyon to & sonsiderable extent.
Sunflowers, Eussian istles, white and yellow sweet olover grow in
grest profusion around the areas which have been disturbed in con-
structing the lodge, destroyiog the old lodge utility area, and the
old plets of land which formerly were formed. As I recall, there
was some talk at one time of ettempting to eradioate thess exotilos.
Personally, I feel that as time Eoss on, native vegstation will tand
to reestablish itself in the disturbed areas mnud arowd out the
exotios eventumly.

Chester i. Thomas,
Custodian,

a0 mm.-
CAT:hl




APPENDIX G

SELECTED VEGETATION RESOURCES

SYSTEMATICS OF VASCULAR PLANTS:

The 1986-89 floristic survey of Bandelier compiled existing
floristic information with significant additional collections.

Jacobs; B.F., 1989, A Flora of Bandelier National Monument,

including:
1) annotated checklist,

2) vascular plant herbarium collection housed at Bandelier,

3) floristic databases (on NPS/NBS computers at BAND)

SYSTEMATICS OF NON-VASCULAR PLANTS:

Lichen collection (housed at BAND herbarium)

Fungi collection (housed at Nelson Jarmie residence, Los Alamos,
NM)

Fungi database (on NPS/ NBS computers at BAND)

LANDSCAPE ECOLOGY:

The following references provide some of the best available
information on the ecology of the Bandelier landscape:

Allen, C.D., 1984, Montane grasslands in the landscape of the
Jemez Mountains, New Mexico.

Allen, C.D., 1989, Changes in the landscape of the Jemez
Mountains, New Mexico.

Allen, C.D., 1990, Fire history across a landscape gradient in
the Frijoles Canyon watershed, New Mexico, Bull. Ecol. Soc.
America, 71:2.

Also see: 1995 Bandelier Resources Management Plan
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APPENDIX H

SENSITIVE PLANT PROTOCOLS

See attached copy
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Sensitive Plants at Bandelier
Standard Operating Procedures

Population Identification

1) For the purposes of recording information on sensitive plants in Bandelier
National Monument, a "population" of plants is defined as a single individual,
a group of individuals or a number of groups (distributed in patches) within
the same general area. When groups of plants occur each case must be
considered individually to decide if the group represents one population or
may be subdivided into multiple populations. Possible factors to use in this
decision may be:

a. number and spacing of individuals

b. changes in habitat between groups of individuals

2) Each population will be assigned a distinct number and have an associated
GPS coordinates, location description, and maps (both topographic and a small
scale grid map) .

NOTE: AS MUCH AS POSSIBLE ONE SHOULD AVOID THE USE OF TREES
AS GENERAL LANDMARKS FOR GUIDING SOMEONE TO THE AREA OF THE
POPULATION. LARGE CLIFFS, STREAM CROSSINGS, ETC... ARE MUCH
BETTER FOR THIS PURPOSE. (The author does realize however,
that not using trees is often difficult especially for those
plant populations not near a significant landmark). Trees
may be used within the population with the site specific map
since the compass and meter tape measurements should be
specific enough to guide one to the landmark trees and
plants as needed.

3) Data that is unchanging or varies little over time will be entered on the
Permanent Data Sheet. Please note the following in regards to the yearly
recording of information on individually labeled plants:

FLW = flowering, FR = fruiting.

CODES TO FILL IN THE BLANKS:

1) . "INDIVIDUAL" should be assigned a letter A - Z which corresponds to
the individual plants as marked on a site specific map.

2). yes = plant is flowering or fruiting (fill in the appropriated
column) . Use "yes" ONLY if you can visually see the plant is or will
shortly fruit or flower. Do not assume a flower = a fruit at a later
stage.

3). no = plant is NOT flowering or fruiting. Use "no" ONLY when you are
certain the plant is not or will not flower or fruit.

4) . ? = unknown if the plant is or will fruit or flower. This may be due
to you visiting the population at an inappropriate time or other
factors.

4) Data that varies from year to year is entered on the Annual Survey
Information and Update form. Note that information on individual plants should
be entered on the permanent data form after every annual survey. Finally, do
not throw away the annual survey form. It should be stapled to the previous
year's Annual Survey.
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APPENDIX I

DISTURBED SITE REHABILITATION GUIDELINES

Disturbed sites by definition are in a developed or formerly
developed area and require active site rehabilitation. Two
levels of rehabilitation intensity are described to reflect the
general approach of using the least invasive methods to
accomplish revegetation objectives.

LEVELI

In many instances minimal techniques, such as installation of
erosion control devices, use of dead and down materials for
mulching and exclusion of foot and animal traffic, will produce
an acceptable vegetative response from existing native plants and
native seed already present in the soil. This is the basic
approach currently favored for restoration of degraded pinyon-
juniper woodland areas.

LEVEL I

If a good response cannot be obtained with minimal physical
techniques alone (i.e. Level I), then additions of locally native
plant materials may used to supplement Level I methods. The only
acceptable plant materials for use in Bandelier are those with
local origins (i.e. seed, cuttings, or transplants with local
genetic origins)

Seeding is more efficient than transplanting if suitable seed and
site conditions exist and adequate seeding techniques can be
employeed. Seedbed preparation is an essential part of planting
and requires some sort of superficial ground disturbance. Seed
should be well incorporated into the soil surface and the seeded
sites mulched (i.e. with litter/slash, sterile hay, burlap, or
erosion control fabric) to enhance germination conditions.

In some instances, 1t may be desirable to transplant materials
salvaged locally or raised from locally native seed or cuttings
in addition to seeding. This may also be an appropriate
technique for general landscaping of new developments (see
Apppendix J for a list of acceptable native species). Outplanting
salvaged or greenhouse/ nursery grown plant materials should
generally be restricted to early spring (March-April) or late
fall (October-November) to take advantage of dormancy and
favorable weather patterns.
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APPENDIX J

BANDELIER HAZARD TREE SOP

See attached copy
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HAZARD TREE MANAGEMENT
Standard Operating Procedures

Introduction:

Bandelier National Monument encompasses forested landscapes with numerous
developed sites and recreational opportunities. The intermingling of large
trees, park facilities, visitors and personal property poses significant
opportunities for hazard tree incidents. The National Park Service (NPS) and
Bandelier have a legal responsibility to provide for visitor safety and this
includes the systematic inspection, monitoring and mitigation of potential
hazard tree damage to people and property.

Impetus for the hazardous tree program derives from aspects of liability. The
Federal Tort Claims Act-1 46 (28 USC 2671-80 and 1346 (b)) provides the basis
for the Service to be held liable for failure or negligence with respect to
visitor protection. Most interpretations of tort law make the landowner
responsible for taking reasonable care to avert harm to visitors. Reasonable
care may take the form of action and/or warnings. The government as a
landowner is required to have superior knowledge of dangers which would not be
obvious to the invitee if such dangers are discoverable in the exercise of due
care.

The NPS recognizes however, that visitors, park staff and residents are
continuously exposed to hazards inherent in a natural environment. Bandelier
will exercise reasonable care to protect people and property from harm by
hazard trees through implementation of a hazard tree management program. The
basis of this program is 1) systematic inspection of trees in developed
portions of the park for potential to be a hazard, 2) ranking of potentially
hazardous trees, 3) removal of identified hazard trees, which exceed the
established threshold, in a timely manner and 4) followup monitoring of trees
which were below established thresholds, for changes in status, and of felled
trees/ limbs for validation of inspection criteria. In addition, since even
healthy trees can fail under extreme weather conditions, the park will attempt
to issue visitor warnings when deemed appropriate.

The purpose of a hazard tree program at Bandelier helps to provide a safer
environment for people and property while also protecting the National Park
Service from potential liability in the event of a tree failure. The National
Park Service however, recognizes that park visitors and staff will be
continuously exposed to a variety of hazards inherent to a natural environment
and which include hazard trees. Visitors and park staff should be aware of
these inherent dangers and hold the National Park Service harmless for 'Acts
of God'.

The monument will attempt to assess and treat only those hazard trees which
are both in developed front country areas and which also pose immediate and
obvious threat to life and property. The removal of every tree park wide,
which could potentially be deemed hazardous by some standard, would violate
the intent and integrity of designated natural areas.

Hazard Tree Management Zones:

Hazard tree management efforts at Bandelier will involve annual assessments of
individual trees in all developed front county areas (public\ employee use and
residential) within the monument which are accessible by automobile, or within
a short walking distance (1/4 mile) of parking areas on paved trails. These
areas include: Frijoles Canyon Picnic Area, Frijoles Canyon Administrative and
Residential Areas, Frijoles Canyon Parking areas (both sides of the creek),
Frijoles Canyon Main Ruins Trail (not to include the 1/2 mile unpaved trail to
Ceremonial Cave), Frijoles Mesa Residential Area, Juniper Campground and
Amphitheater Parking, Fire tower and Heliport Vicinity, Entrance Gate Vicinity
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and Entrance Road Corridor including Overlook Pull-off, Ponderosa Campground
and Trailhead, Tsankawi Parking Area and Contact Station Vicinity, and Dome
Winter Activities Parking Areas/ Rest Stops (see figure 1).

Areas specifically excluded from routine hazard tree inspections include:
backcountry trails and undeveloped trail head parking outside of Frijoles
Canyon such as Burnt Mesa, Apache Springs, and County Line (see figure 1).
Areas wholly within the Pinyon-Juniper woodland may be excluded from annual
inspections once it is established that the probability for hazard trees is
low.
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Program:

INSPECTION

The Hazardous Tree Coordinator (vegetation management specialist) or his
designee will conduct a annual spring inspection of trees within designated
developed areas in order to identify and rank potentially hazardous trees.
Routine identification of hazardous trees will be ongoing with roads and
trails maintenance, protection, and interpretative staff providing location of
potential hazard trees to the Hazardous Tree Coordinator for review.

The inventory and rating system are detailed in: Detection and Correction of
Hazard Trees in Southwestern Recreational Areas, 1992, A How-to Guide for
Recreational Site Managers by Terrence J. Rogers, of the U.S.D.A., Forest
Service. A copy of this manual is attached and sample rating charts are
included (Terry Rogers works out of the USFS Region 3 office in Albuquerque
and is available for on-site consultation; 505.842.3287)

Hazard tree rating is based on the probability of a tree failure within a
certain time frame combined with the presence/ absence of potential targets
should the tree fail. A potentially hazard tree without a target is a low
priority and likewise, a target surrounded by healthy trees is also of little
concern. When a hazard tree is associated with a definitive target, then
treatment or at least continued monitoring is indicated. The preferred time
frame for the annual inspection is in the spring after the leaves have fully
expanded; this allows better distinction between living and dead wood.

TREATMENT :
Hazardous trees which rank at or above the established threshold
value will be treated. Treatment will typically consist of

removal of the identified hazardous limb or tree; alternatively
temporary closure of the target area can be prescribed. Accepted
methods for cutting and pruning trees, as well as for disposal of
wood and slash, are presented in the Vegetation Management Plan.

Prompt treatment (i.e. within sixty days) following the annual spring
inventory is essential to a successful hazard tree program. Significant delay
may expose the National Park Service to potential litigation if damage or
injury results from inaction on an identified hazard. Annual spring
inventories will be scheduled and conducted on the understanding that funds,
staff or other resources exist to promptly implement prescribed treatments;
lacking adequate resources to implement treatments will automatically result
in temporary closure of the target area.

Prescribed treatments will be implemented, under the supervision of the Roads
and Trails foreman, by a combination of Roads and Trail personnel, Fire Crew
personnel or through contract to a local tree removal company. Temporary

closure of target areas will be implemented by Protection under the direction
of the Hazardous Trees Coordinator with prior approval of the Superintendent.

DATA MANAGEMENT :

Hazard trees identified for treatment by the rating system will be flagged and
numbered per species. Flagging will indicate # (species code) and whether
entire tree (ET) is to be removed or just limbs pruned (PT). If necessary to
locate, individual tree locations will be geo-referenced and plotted on base
map w/ (#/species/T) labels for use by maintenance and implementation crew.
The Hazardous Trees Coordinator will manage the annual hazard tree data set
and provide the Roads and Trails foreman with a listing hazards trees targeted
for treatment with location and prescribed treatment.
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Exotic Plant Management, Bandelier National Monument

NPS policies, guidelines, and rationales relevant to exotic plant
management programs are detailed in draft NPS Policies, 4.4.4.2.
General park level rationale and guidance for exotic plant

management is also provided in the Vegetation Management Plan for
Bandelier.

4.4.4.2 Removal of Exotic Species Already Present (excerpt from NPS

Policies)

All exotic plant and animal species not maintained to meet an identified

park purpose will be managed—up to and including eradication—if (1)
control is prudent and feasible, and (2) the exotic species

e interferes with natural processes and the perpetuation of natural
features, native species or natural habitats

e disrupts the genetic integrity of native species

e disrupts the accurate presentation of a cultural landscape

e damages cultural resources

e significantly hampers the management of park or adjacent lands

e poses a public health hazard as advised by the U. S. Public Health
Service (which includes the Centers for Disease Control and the
NPS Public Health Program)

e creates a hazard to public safety

High priority will be given to managing exotic species that have, or
potentially could have, a substantial impact on park resources, and that
can reasonably Dbe expected to Dbe successfully controllable. Lower
priority will be given to exotic species that have almost no impact on
park resources or that probably cannot be successfully controlled.

Exotic Plant Management (excerpt from BAND Vegetation Management Plan)

Exotic plants (i.e. non-native, introduced or alien species), constitute
approximately 15% of the vascular plant species occurring within
Bandelier. Disturbances associated with homesteading, historic
overgrazing and loss of fire regime, and post- wildfire rehabilitation
facilitated the widespread establishment of weedy species in Bandelier.
Losses of soil and herbaceous vegetation along with continued grazing
pressures from feral and native ungulates have hampered recovery of
native flora. Good management practices including restoration actions
and the reintroduction of fire may provide long-term benefits to native

plant communities. Despite our best efforts however, many of the
introduced species already established within the park are likely to
become naturalized components of the local flora. Park management seeks

to minimize the impacts of these immigrants and contain their spread,
but complete eradication is in most instances impractical. At
Bandelier, primary efforts will be focused on those ‘targeted’ species
which can be effectively controlled or contained using mechanical and/
or limited chemical methods.
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While nearly 15% of the plants occurring within Bandelier can be
considered exotic (i.e. not locally native to northern New Mexico
prior to Euro-American settlement), only 2-3% are invasive (i.e.
non-native and with the potential to displace native plants or
seriously alter natural systems), and only 1% (ca. 10 species)
can be feasibly treated using either direct or indirect
approaches. Disturbances associated with homesteading, historic
grazing, park operations, and post- wildfire rehabilitation
facilitated the widespread establishment of weedy species in
Bandelier. Good management practices including restoration
actions and fire management may provide long-term benefits to
native plant communities. Despite our best efforts however, many
of the introduced species already established within the park are
likely to become naturalized components of the local flora.

General categories of exotic plants are based on a combination of
perceived threat to park resources, growth form, distribution,
habitat, and feasibility to control with traditional mechanical-
chemical (but also including bio-control methods as available and
approved) treatments or through landscape scale management
actions.

Park management seeks to minimize the impacts of these immigrants
and contain their spread, but complete eradication is in most
instances not feasible. At Bandelier, primary efforts will be
focused on those ‘targeted direct’ species which can be
effectively controlled or contained using mechanical and/ or
limited chemical methods. Targeted direct exotic plants at
Bandelier include four woody species which have the potential to
become more widely established in the absence of any control
efforts and are susceptible to containment through mechanical and
limited chemical treatments.

The current approach for all targeted woody species is mechanical
removal (i.e. cut at base) followed immediately by application of
herbicide (using approved herbicides for woody dicots, i.e.
Pathfinder II, Garlon IV, Habitat, Arsenal, Roundup) on the
exposed stump wound. In addition, three perennial herbaceous
species primarily located along the disturbed Rio corridor are
known to be aggressive and may merit chemical control if they
invade high wvalue, undisturbed areas (i.e. lower canyons). Note
that this discussion is limited to proposed in-house exotic plant
control efforts which are generally less than one acre in size.
For all targeted direct exotic species the following information
is required prior to action: positive identification of the
target species, general map location and estimated extent of
population/s, species habitat preferences and life history
attributes, treatment control options and preferred methods,
historical control actions and success. All targeted direct
species control actions will occur with oversight by the park
vegetation management specialist. Pre-treatment approval via an
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internal PCF is also required, while post-treatment monitoring to
assess treatment success would generally be informal with memos
to file and photographic documentation to inform future actions.

Targeted indirect species are managed in context of integrated
natural-cultural resource program which provides oversight to
landscape scale restoration and fire management programs with
some limited direct routine park operations usually accomplished
by the maintenance or resource-fire divisions. Status and trends
for targeted indirect species will be inferred from park resource
and fire management monitoring data. Several species however,
may merit limited direct efforts because populations occur in
localized, disturbed, high value, developed sites. Mechanical
and/or chemical control options are generally considered
impractical for widely distributed species or not productive in
perennially disturbed habitats with a few exceptions.

In addition, the use of biological control agents may be
considered for control of selected exotic species, if there is
sufficient information to conclude that native species would not
be put at risk. For example, promising bio-control agents are
being made available for exotic species without close native
relatives in our area, including Salt Cedar, and Russian
Knapweed; in some cases direct introduction of these bio-control
agents into the park may not be necessary if introduction on
adjacent lands is successful and organisms have moderate
dispersal abilities. In this regard, exotic plant control
efforts will be coordinated with adjacent land managers whenever
appropriate, to mitigate adverse impacts on natural systems.

Itemized listings of targeted direct and targeted indirect
species, as well as of selected non-native species, either of
local interest, or considered naturalized, are provided below:

Targeted Direct Species:

Woody

Ailanthus altissimus (Tree of Heaven) Lost Canyon (formerly in
historic orchard)

Elaeagnus angustifolia (Russian Olive) Rio Corridor and scattered
swales

Ulmus pumila (Siberian Elm) Rio Corridor and developed areas
along roadsides

Tamarix ramosissima (Salt Cedar) Rio Corridor

(recommended herbicides for stump application include: Pathfinder
IT, Garlon)

Herbaceous (perennial)
Centaurea repens (Russian Knapweed) Rio Corridor
Linaria vulgaris (Butter and Eggs) Rio Corridor, and one upland
mesa location
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Lepidium latifolia (Perennial Peppergrass) Rio Corridor

Targeted Indirect Species (also includes limited direct):

Herbaceous (annual)

Bromus tectorum, B. japonicus (Cheat grass) widely distributed in
disturbed areas near horse corral, developed park areas, Rio
corridor, and lower canyon slopes (winter annual, so population
fluctuates depending on favorable winter-spring moisture, large
seed bank now established and population expanding on canyon
slopes)

Herbaceous (perennial)
Cardaria draba (Hoary Cress) vicinity horse corral

Selected Non-Native Species:

Chorispora tenella (Blue Mustard) Cerro burn area

Juglans nigra (Black Walnut) historic orchard and Frijoles Creek
Coronilla varia (Crown Vetch) residential area

Lathyrus latifolius (Sweet Pea) residential area

Salvia pratensis (Meadow Clary) roadside, Hwy 4

Mentha arvensis (Spearmint) lower Frijoles Creek

Althea rosea (Hollyhock) roadside, Hwy 4

Carduus nutans (Musk Thistle) roadside, Hwy 4

Cirsium vulgare (Bull Thistle) local patches in Cerro burn area

Naturalized Species:

Kochia scoparium (Kochia) Rio Corridor and Disturbed Sites
Taraxacum officinale (Dandelion) Riparian, Canyons, and Lawns
Verbascum thaspus (Mullein) Disturbed and Recently Burned Areas
Chenopodium glaucum (Goosefoot) Disturbed and Recently Burned
Areas

Bromus inermis (Smooth Brome) Roadsides, persisting where planted
Poa pratensis (Blue Grass) Riparian, Lawns, developed canyon
area, persisting where planted

Priority Species/ Locations (noting locations, species, and
estimated acreage) :

1) Tree of Heaven (Lost Canyon population) (~2 acres);
*note: previously extirpated population location near Historic Orchard should
also be monitored

2) Lower tributary canyons and mouths (and associated willow
patches) including Frijoles, Lummis, and Alamo (Russian knapweed,
Perennial Peppergrass, Butter and Eggs, Salt Cedar, Russian
Olive, Siberian Elm) (~12 acres)
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3) Toadflax population (Mesa area north of Capulin) (~1/4 acre)
4) Rio Corridor (same species as #2) (~100+ acres)

5) Developed District (Siberian Elm, Russian Olive)

6) Historic District (Headqguarters)

same species as #5 plus, Cheat Grass for high value areas near HQ

Watch Locations/ Species (high probability locations and
species) :

Rio Grande Corridor: exotic species reported for Sandoval County
Disturbed or burned meadow areas along Hwy 4: Cirsium arvensis
(Canada Thistle)

Working Definitions

Exotic: (not locally native prior to Euro-American settlement)

e (Invasive): non-native and with the potential to displace
native plants or seriously alter natural systems)

e (Targeted Direct): (identified for active
control efforts wusing mechanical and/ or
chemical methods)

e (Targeted Indirect): (identified for control
as part of landscape scale management
programs)
Non-native: (i.e. pose no obvious or immediate threat and no

active control efforts proposed)

Naturalized: (i.e. nuisance level, but beyond any feasible
control)

Role of park staff and NPS EPMT

The vegetation management specialist is responsible for
management and oversight of the exotic plant species program
including developing and maintaining basic information on exotic
plant species within the monument (i.e. species distribution,
population size, reproductive status, etc.), determination of
targeted direct species, identification of available control
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methods, and coordination of control efforts. Small (<lacre)
targeted direct species treatment efforts using mechanical and
non-registered herbicides can be accomplished by park staff under
oversight of the vegetation management specialist and with
project approval via the internal (i.e. CE or PCF) NEPA process.
Larger areas and/ or application of restricted use herbicides
will require coordination with the NPS Exotic Plant Management
Team (EPMT) and the regional IPM specialist and would likely
require external NEPA. Approval for procurement and use of non-
registered herbicides, however must be gained through submittal
of a Pesticide Use Proposal via the park IPM coordinator to the
regional IPM coordinator. In addition, approval for procurement
and use of a biological control agent must be obtained through
submission of a Release of a Biological Control Agent proposal to
the regional IPM coordinator. Most actions then which are either
greater than 1 acre in size, near water or in sensitive resource
areas, with potential to negatively impact natural systems, or
which propose use of non-registered herbicides and/or biological
control agents, would trigger external NEPA compliance at the EA
level. It is anticipated that regional IPM coordinators and EPMT
staff would play a central role in assisting the park in
identifying, planning, and implementing larger or more complex
exotic plant control actions that require external NEPA approval;
the EPMT office serving Bandelier is located at Petrified Forest
and sends out an annual request for assistance.

Exotic Plant Information Sources

There are numerous sources of information on exotic species now
available and some of the better online sources are listed below:
http://www.invasivespeciesinfo.gov/
http://www.usgs.nau.edu/SWEPIC/
http://science.nature.nps.gov/im/monitor/invasives.htm
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