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6 Implementation of the Proposed Action

This American avocet searches for food along a wetland shore.

This chapter presents the draft CCP—details of how
the Service would carry out its proposed action
(alternative B) for management of the 12 national
wildlife refuges in North Dakota.

After public review and comment on this draft CCP,
the Service will select and finalize its preferred
management alternative. The Service will approve the
final CCP and notify the public of its decision. The final
CCP will serve as the primary management direction
for the refuges over the next 15 years (2008-2023) and
until the CCP is formally revised. The Service will
carry out the final CCP with help from partner agencies,
organizations, and the public.

6.1 Identification of the
Proposed Action

The planning team developed three unique management
alternatives based on the issues, concerns, and
opportunities expressed during the scoping process
(see chapter 1). The issues discussed throughout this
draft CCP and EA were derived from the collective
input of local citizens and communities, cooperating
agencies, conservation organizations, and refuge staffs.
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The Service is responsible for recommending a proposed
action that

best achieves the refuges’ purposes, vision, and
goals;

helps fulfill the Refuge System mission;
maintains and, where appropriate, restores the

ecological integrity of each refuge and the Refuge
System;

addresses the significant issues and mandates;

is consistent with principles of sound fish and
wildlife management.

The Service has identified alternative B as the proposed
action for management of the 12 refuges.

6.2 Summary of the Proposed
Action (Draft CCP)

The proposed action (alternative B) allows for
moderately enhanced wetland and upland management,
where warranted, over the current level of management.
Alternative B would increase management activities
at the refuges.
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Refuge staffs would manage wetland and upland habitats
to meet the refuges’ vision and goals by carrying out
the objectives described below. Management objectives
for habitat types are based on the habitat preferences
of groups of target (indicator) species, which consist of
members of taxonomic groups such as waterfowl,
shorebird, grassland species, and upland species.
Refuge staffs would emphasis adaptive management,
including monitoring the effects of habitat management
practices and using research results to direct ongoing
management. Upland and wetland management would
benefit migratory birds, particularly waterfowl species;
management efforts would be expanded to benefit
species of the Central Flyway.

The national wildlife refuges and wetland management
districts in North Dakota received more than 385,000
visitors during fiscal year 2007. It is a high priority for
the refuge staffs to foster an appreciation, support,
and understanding of the refuges’ vision and provide
opportunities for wildlife-dependent recreational uses.
Audubon National Wildlife Refuge would construct an
administrative and learning center to facilitate refuge
visitors and provide for a safe, quality visit. Kellys
Slough and Lake Alice national wildlife refuges would
enhance trails, kiosks, and interpretive displays to
provide the public with an awareness of the refuges’
resources. Fishing and hunting would be maintained
on refuges that are currently open to these uses to
provide good-quality experiences for the public.

6.3 Goals, Objectives,
Strategies, and Rationale

The objectives, strategies, and rationale that follow
describe how management of Service lands would be
carried out to meet the overall goals for the refuges.

HaBiTAT AND WILDLIFE GOAL

Conserve, restore, and enhance the ecological diversity
of grasslands and wetlands of the North Dakota prairie
to support healthy populations of ducks and geese,

other migratory birds, native species, and other wildlife.

Wetlands

A developed wetland has a water control structure or
some capability for managers to manipulate the water
level. Developed wetlands generally are managed
impoundments. Their relatively shallow depths and
periodic flooding and drying nature make for highly
productive systems with respect to invertebrates and
wetland vegetation. Corresponding bird use is diverse.

Meeting objectives for developed wetlands would
require that water level management is carried out in a
timely and appropriate manner. Ideally, impoundments
would provide a mosaic of wetland habitat types to a
wide variety of wetland-dependent birds such as
waterfowl, shorebirds, and wading birds. This mosaic

of habitat types would satisfy the needs of nesting,
molting, and migrant waterbirds, as well as waterfowl
broods and other fledgling waterbirds.

Flooding that began in the mid-1990s within the Devils
Lake area has affected about 6,000 acres of developed
wetlands at the 12,000-acre Lake Alice National
Wildlife Refuge, including refuge structures and
facilities. Sixteen water control structures and
associated dikes are currently underwater and will
likely need major repairs when the water recedes, at
which time the refuge staff will evaluate vegetation
conditions for reclamation.

Two developed wetlands, Lake Audubon and Lake Ilo,
will not be addressed within this draft CCP. Although
they occur within refuges covered by this draft CCP,
these two wetlands have unique management plans,
objectives, and purposes. Management of Lake Audubon
and Lake Tlo is discussed in a step-down plans located
at the headquarters of Audubon National Wildlife
Refuge.

Wetlands Objective 1

Provide between 30% and 70% coverage of emergent
vegetation (over water) on average, over 11 of 15 years.

Strategies

— Estimate the percent coverage of emergent
vegetation through either visual estimation
or GIS area determination using aerial photos
taken annually in early July.

— Adjust water control structures and management
plans to achieve hemi-marsh (see description
under rationale below).

— Review all water management structures for
improvements or repairs that would enhance
management, capability and seek money necessary
to carry out the improvements or repairs.

Rationale

Previous research has indicated that wetlands with an
approximate 50:50 ratio of open water and emergent
vegetation such as cattails and bulrushes, often termed
hemi-marshes, attract the highest densities and

diversities of wetland birds (Weller and Spatcher 1965).

Open water to emergent vegetation ratios would likely
be close to the 50:50 ratio (that is, 30:70 ratio, 70:30
ratio) in most developed wetlands, as recommended
by Weller and Spatcher (1965), in most years
(approximately 11 of 15), through targeted water
level management.

Because of the dynamies involved with prairie-wetland
conditions over time, in certain years the coverage
of emergent vegetation may fall well outside of the
target range (30%-70% coverage). During years of
extreme drought, emergent vegetative cover may
exceed the upper-end target of 70%; during extremely



wet periods, wetlands may revert to a more open-
water state, supporting far less than 30% coverage
by emergent vegetation.

Growing-season drawdowns can effectively manipulate
plant community composition. Drawdowns and, more
specifically, drawdown intervals can influence plant
species composition, structure, and seed production
(Frederickson 1991).

A sharp increase in invertebrate populations when
wetlands reflood following a dry phase is an important
reason for artificially flooding and draining wetlands
to enhance waterfowl habitat (Cook and Powers 1958,
Kadlec and Smith 1992).

Wetlands Objective 2

Within 10 years of CCP approval, establish a monitoring
plan for high-priority wetlands for water quality,
aquatic invertebrates, and emergent and submergent
aquatic vegetation. Include monitoring the changes
in species diversity at a minimum of 3-year intervals
for vegetation and 5-year intervals for water quality
and aquatic invertebrates.

Strategies

— Randomly sample vegetative zones (wet meadow,
shallow marsh, deep marsh, and open water)
(Stewart and Kantrud 1971) along transects,
using a 2.7-square-foot plot frame (Daubenmire
1959). Measure percent cover of different plant
species.

— Randomly sample invertebrate abundance and
biomass in all major vegetative zones.

— Sample water quality for salinity and total
dissolved solids.

A mix of open water and emergent vegetation attracts high densities of different wetland birds.
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Rationale

Understanding how water management actions alter
developed wetlands is critical to ensuring long-term
health and sustainability. The composition of aquatic
plant and invertebrate communities supported is
directly related to hydrology and water chemistry
and, in turn, affects habitat. For example, salinity can
negatively influence invertebrate composition directly
by affecting physiology (Williams and Crawford 1989,
Euliss et al. 1999) or indirectly by affecting habitat
structure and foods (Krull 1970, Wollheim and Lovvorn
1996). Other examples include documented reports
that high concentrations of suspended silt and clay
are toxic to zooplankton, and agrichemicals can

cause significant mortality of aquatic invertebrates
(Borthwick 1988).

Overall productivity in both the short term and the
long term could be negatively affected, because plant
community structure and composition influences use by
invertebrates and vertebrates such as birds (Laubhan
and Roelle 2001). Both plants and invertebrates play
significant roles in nutrient cycling and are integral
to components in the food chains of a wide variety of
vertebrates (Murkin and Batt 1987).

The vegetative community of a wetland is one of the
most significant driving forces in the makeup of that
wetland’s other biotic components (for example,
invertebrates and birds). Wetland vegetative structure
and floristic composition is important to nearly all
waterbirds from the standpoint of nesting, brood
rearing, foraging, and migration stopover habitat
(Laubhan and Roelle 2001). The same vegetative
factors influence invertebrate community composition
(Voigts 1976). Managing for a diversity of wetland
flora in a wetland community generally equates to

© Craig Bihrle
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a corresponding diversity of waterbirds. Decreased
waterbird use generally equates to decreased
heterogeneity of a wetland’s floral community.
Variability in a wetland’s floral community is driven
in part by the temporal influence of climate (Euliss et
al. 2004), but may also be tied to alterations that affect
fundamental processes (for example, hydrology, water
chemistry, and sediment dynamics) and might alter
system tolerance with respect to the germination and
growth of certain wetland plant species (Laubhan et al.
2006).

The importance of invertebrates is substantial for a
number of bird groups. Invertebrates are a key food
resource for shorebirds (Helmers 1993, Laubhan and
Roelle 2001), cranes, grebes, herons, rails, and ibis
(Laubhan and Roelle 2001), as well as a number of duck
species (Bartonek 1968, 1972; Krapu and Swanson 1975;
Swanson et al. 1979; Meyer and Swanson 1982; Swanson
et al. 1984). According to Skagen and Oman (1996),
more than 400 genera of invertebrate prey are consumed
by 43 species of shorebirds in the Western Hemisphere
alone. A diversity of invertebrates is a critical
supporting factor of a wetland bird community, not
only with respect to various bird groups, but also
concerning various foraging guilds (groups of species
that use a common resource in a similar fashion, for
example, birds that glean and birds that probe) within
a specific group (for example, shorebirds). Differences
in foraging technique, as well as bill length and body
size, allow birds to partition themselves and use
different invertebrate species to avoid overlap in
habitat use (Recher 1966).

In addition to their obvious role in the feeding ecology
of various waterbirds, invertebrates provide critical
food chain support for many other organisms and play
substantial roles in overall wetland productivity and
nutrient cycling (Murkin and Batt 1987). Rosenberg
and Danks (1987) point out that invertebrates of
freshwater wetlands are poorly studied and there is
little existing information.

Invertebrates that inhabit prairie wetlands are well
suited to cope with the highly dynamic and harsh
environmental conditions of this region (Euliss et al.
1999). The invertebrate community of the Prairie
Pothole Region is comprised mostly of ecological
generalists that have the necessary adaptations to
tolerate environmental extremes. However,
invertebrates are sensitive to agrichemicals that can
accumulate in wetlands (Borthwick 1988, Grue et al.
1989), and there is strong interest in their use as
indicators of wetland and landscape condition in the
Prairie Pothole Region (Adamus 1996).

Invertebrate sampling data could be tied to water
quality data to determine if salinity levels are affecting
invertebrate composition directly via physiology
(Newcombe and McDonald 1991, Euliss et al. 1999),
or indirectly by affecting habitat structure and foods
(Krull 1970). Eventually, the Service would gain an
improved understanding of the invertebrates that

developed wetlands support across space and time,
through the acquisition of initial baseline data and
subsequent periodic monitoring.

Uplands

Native prairie is defined as native (“unbroken”) sod
and exists in the refuges in various acreages and with
broad management histories. Most of the northern
mixed-grass prairie and tall-grass prairie have been
destroyed through conversion to agriculture, and
remnant tracts appear to be particularly vulnerable
to invasion by smooth brome and Kentucky bluegrass
(Murphy and Grant 2005). Losses are more severe in
the Drift Plain physiographic region than the Missouri
Coteau physiographic region.

Key roles of the Refuge System include contribution
to ecosystem integrity and the conservation of biological
integrity. Thus, the refuges should contribute to the

conservation of native prairies unique to North Dakota.

Prairie smoke.

Uplands Objective 1

Within 2 years of completion of CCP, each national
wildlife refuge will identify native prairie tracts and
establish permanent vegetation monitoring transects
to collect baseline floristic composition data.

Within 2 years of CCP approval, each refuge will
identify native prairie tracts and establish permanent
vegetation monitoring transects to collect baseline
floristic composition data.

Strategies

— Use current vegetation inventory data and
landscape characteristics to identify native
prairie tracts. Enter tract boundaries into the
RLGIS.

— Establish permanent transects to collect baseline
data about plant species composition, following
procedures of the belt transect methodology
(Grant et al. 2004).



Rationale

A prerequisite to setting detailed objectives for native
prairies is to complete a basic inventory of existing
native prairie. Thus, this objective calls for such an
inventory, and the next objective states that once the
inventory is complete, each refuge would develop a
system to prioritize native prairies and subsequently
develop detailed objectives for desired vegetation
conditions. The third objective notes that, for units
designated as lower priority, the management emphasis
would be on providing appropriate structural diversity
to meet the needs of a broad array of waterfowl and
other grassland bird species.

Uplands Objective 2

Within 2 years of completing the basic inventory of
native grasslands (objective 1, above), each refuge
will (1) develop a specific and detailed method to
prioritize native prairie units, (2) develop detailed
objectives describing the desired vegetation conditions
in these prairies, and (3) carry out the appropriate
management strategies necessary to achieve these
conditions.

Strategies

— Following the example from J. Clark Salyer
Wetland Management District provided in
appendix J, develop a method to prioritize native
prairie units and describe desired vegetation
conditions.

— Manage tracts or portions of tracts with prescribed
fire, grazing (see appendix D), “interseeding,”
herbicide application, or appropriate
combinations of these tools.

Rationale

Recent inventory data suggest that relatively intact
native herbaceous flora is uncommon in North Dakota,
with few remaining large tracts dominated by native
grasses and forbs. Native warm-season grasses are
especially uncommon. This objective would focus on the
restoration and maintenance of floristic composition.
Smooth brome, Kentucky bluegrass, and other
introduced plants are prevalent in native prairie across
North Dakota. Kentucky bluegrass tends to increase
under prolonged rest or with grazing but decreases
with fire, especially when burning occurs during stem
elongation or in dry years. Smooth brome also increases
under rest but, in contrast to Kentucky bluegrass,
appears sensitive to repeated grazing but unaffected
or variably affected by prescribed fire. A strategy to
improve competitive abilities of native herbaceous
plants should match the types, timing, and frequencies
of disturbances under which these plants evolved.

Smooth brome generally is more difficult to control
once established than Kentucky bluegrass and more
significantly alters the quality and structure of native
prairie. Therefore, restoration management would
focus more on strategies to reduce brome.
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Smooth brome, an invasive species, is difficult to control
once established and significantly alters the quality of
native prairie.

Although the focus of this objective is on the restoration
and maintenance of floristic composition in native
prairie, wildlife such as prairie birds and butterflies
would also benefit.

Examples of objectives to prioritize native prairies
and describe desired vegetation conditions were
developed for J. Clark Salyer Wetland Management
District and are provided in appendix J. However,
each refuge staff would need to develop objectives
specific to their area and situation.

Uplands Objective 3

Each refuge will identify native prairie units that are
of high and low priority for native prairie restoration,
as described in objective 2. Manage low-priority native
prairie tracts to provide a mosaic of vegetative structure
across a broad landscape to satisfy the habitat needs of
grassland-dependent bird species, primarily waterfowl:
a minimum of 40% in a high visual obstruction reading
(VOR) category (>8 inches), a minimum of 25% in a
medium VOR category (4-8 inches), and a minimum
of 5% in a low VOR category (<4 inches).

Strategies

— Manage tracts or portions of tracts with prescribed
fire, grazing (see appendix D), or a combination
of both.

— Manage tracts with select chemical herbicides
(imazapic-based).
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Rationale

By 2 years after CCP approval, refuges would have
identified high-priority native prairie tracts to manage
for floristic quality, floristic composition, and landscape
characteristics that underlie the quality of nesting
habitat of grassland-dependent birds. This would
improve the chances of restoring at least some native
prairie by more intensively managing these areas. For
the remaining native prairie tracts, it is likely most of
the prairie has passed a threshold such that restoration
of a modestly diverse, native herbaceous flora is an
unrealistic and impractical goal. With modest effort,
the prevalent, introduced cool-season grasses and
scattered low shrubs can be managed to provide a
mix of postdisturbance structural types attractive to
a broad array of native grassland bird species, with a
focus on waterfowl.

This objective focuses on providing vegetation structural
diversity, emphasizing structure that is moderate- to
tall-dense for nesting waterfowl. Structural habitat
preferences of bird species vary widely (for example,
VORs, Robel et al. 1970). It is assumed that the needs
of all species would not be met on a single tract or
management unit, but rather the needs of various
species groups would be met by providing a mosaic of
vegetative structures (high, medium, and low) across
many tracts of land in the refuges. Native prairies
would be managed for a higher percentage of high and
medium VOR acres (240% and >25%, respectively)
and lower percentage of low VOR acres (25%). In
addition to mallards, several other upland-nesting
duck species (northern shoveler, gadwall, northern
pintail, and blue-winged teal) prefer VORs in the
medium (4-8 inches) and high (>8 inches) categories
(Laubhan et al. 2006).

Invasive Plants

Significant infestations on Service lands have resulted
in more than a loss of habitat for wildlife and a decline
in species diversity in prairie grasslands. Control of
invasive plants is costly in time and money. Control
requires careful planning, implementation, and
monitoring as defined by an integrated approach to
management of invasive plants designed to meet a
habitat objective.

Invasive Plants Objective 1

Within 1 year after CCP approval, develop an IPM
plan for control of invasive plants, including noxious
weeds.

Strategies

— Review and update the IPM plan every 5 years.

— Prepare annual progress reports or have meetings
to share current treatment techniques and results.
In annual updates, include information on what
treatment protocols may or may not have been
successful in achieving stated objectives and any
future plans.

Rationale

The Service has developed an IPM plan for each refuge.
These plans detail strategies (1) for control or elimination
of key invasive plants affecting Service resources, and
(2) to comply with state and federal noxious weed and
invasive plant laws. An integrated approach to pest
management would be used to treat infestations of
invasive plants on Service lands. The plans identify
the current extent of encroachment by all species of
concern and suitable control methods and monitoring
needs. The plans document infestations and provide
an index to effectiveness of management actions. A
surveillance program would need to be designed and
carried out to document the spread and introduction
of invasive plants. The implementation of an early
detection and rapid response system would require
coordination with North Dakota Department of
Agriculture, warm-season weed boards, weed
management areas, and other state, federal and local
partners. During annual coordination, all parties would
share information and discuss the most effective,
economical, and environmentally appropriate control
strategies for priority invasive plant species.
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Yellow star-thistle is a state-listed noxious weed.

Invasive Plants Objective 2

Within 5 years of CCP approval, establish a baseline
inventory of all invasive plants, including noxious
weeds, on Service lands.

Strategies

— Conduct inventories following the USFWS
Strike Team operational guidelines, when
completed, which will include mapping criteria.

— Store all inventory data in RLGIS.

— Repeat inventories at a minimum of 10-year
intervals.

Rationale

Invasive plants are a major threat to native ecosystems
in the United States, considered second only to habitat



destruction in significance. Invasive plants have
infested approximately 2 million acres of Refuge
System lands. Infestations of invasive plants have a
direct effect on the ability of the refuges to fulfill their
wildlife conservation mission including species recovery
and maintenance and restoration of biological diversity,
biological integrity, and natural functions.

Recognizing the need for a rapid response to invasive
plant control, the Service sought increased funding in
the fiscal year 2004 budget to support invasive species
strike teams for the Refuge System. Specifically the
Service sought to “Develop ‘Refuge Invasive Species
Strike Teams’ (similar in organizational structure and
responsiveness to ‘hot shot’ crews used in interagency
fire fighting). Strike teams would respond rapidly to
invasive species problems identified by a refuge, or

a grouping of refuges” (USFWS 1999). This strategy
clarifies the intent to create a set of unique teams
(ISSTs) to address primarily new infestations of
invasive plants. The idea behind ISSTs is to attack
invasive infestations in a more effective and cost-
effective way. The ISSTs represent a new way of
doing business in dealing with invasive plants.

The Service’s budget documentation for fiscal year
2004 stated, “The program goal is to increase the rapid
response capability for invasive plant management,
using a highly trained, equipped, and mobile response
force that refuge managers can call on to support
control efforts on newly discovered and satellite (‘spot
fire’) infestations. The teams will provide an emergency
rapid response initial attack force for a set of refuges
within a wide geographic area. The design of the ISST
program is based upon models developed for the
National Park Service’s Exotic Plant Management
Teams and interagency firefighter ‘Hot Shot’ crews.”
(DOT 2004)

Through these initial efforts, the Service established
three geographic ISSTs: Everglades Focus Area based
at J.N. Ding Darling National Wildlife Refuge, Florida;
Columbia-Yellowstone-Missouri Rivers Focus Area
based at the Great Falls, Montana; and Southwest
Focus Area (Arizona, California, New Mexico, and
west Texas) based at Imperial National Wildlife Refuge,
Arizona. In fiscal year 2006, the Service sought and
acquired funding for two additional ISSTs: Hawaiian
and Pacific Islands Focus Area and the North Dakota
Refuges Focus Area.

The ISST program is based on models developed for
the National Park Service’s “Exotic Plant Management
Teams” and interagency firefighter hotshot crews. The
Service will develop working relationships with other
federal and state agencies to share and incorporate
successful and unsuccessful strategies where
appropriate, including centralized coordination at a
national level. Individual ISSTs must evaluate their
programs annually and make adjustments depending
on their individual needs and consultation with the
Service’s invasive species coordinator.
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As of July 2007, the Service’s ISSTs have operational
guidelines in a draft form. The draft mission statement
is as follows: “To protect the natural resources of the
Refuge System from the impacts caused by invasive
plants, primarily through early detection and rapid
response principals, which may include prevention,
control, monitoring, restoration and education.”

The North Dakota ISST first received full funding in
fiscal year 2006. North Dakota refuges had recognized
the need to fight invasive plants many years ago and
were conducting IPM strategies throughout the state.
The rapid spread of invasive plants and declining
budgets hampered this effort. The focus of the ISST
was to provide funding to each refuge to hire and train
individuals to identify and treat invasive plants. Many
Service lands in the refuges did not have any digital
information recorded for invasive plants. One goal of
the ISST was to hire and train an inventory crew to
traverse all Service-owned lands in North Dakota and
collect invasive plant inventory information to be saved
in the RLGIS. This information would provide managers
a starting point in the prioritization of areas to be
treated for invasive plants.

Trying to manage an infestation of invasive plants
without any idea of the size, canopy cover, or rate of
spread jeopardizes the efficiency of the control efforts
and wastes precious time and money. An inventory
would help prioritize the strategies used to eliminate
new and isolated infestations and contain or reduce
larger infestations by attacking the perimeter and
working toward the center. Inventory maps are an
invaluable planning tool for management as well as
critical to monitoring efforts. These inventory maps
would play a critical role in monitoring the effectiveness
of control methods and ensuring the area is not
reinfested after several years by dormant viable seed.

The Service, the state of North Dakota, and other
partners have not yet developed and universally
adopted criteria for mapping invasive plants. Regional
invasive species and IPM coordinators in region 6 are
in the process of drafting protocols for field mapping of
invasive plants for entry and storage in the RLGIS.
This document will provide guidelines for (1) mapping
new and old infestations, (2) minimum mapping units,
and (3) the use of a point versus a polygon and canopy
cover. These guidelines will incorporate the minimum
standards outlined in “The North American Invasive
Plant Mapping Standards,” approved by North
American Weed Management Association, May 7, 2002.

Once a baseline inventory has been completed for
Service lands in North Dakota, the focus would shift
to more scientific surveys to provide quantifiable data.
Surveys would be conducted every 3-5 years on priority
areas to provide information about effectiveness of
treatment, response to an IPM strategy, or results of
grassland restoration.
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Saltcedar is an invasive species that occurs on refuge
lands in North Dakota.

Invasive Plants Objective 3

For the next 15 years, annually restore 3% of refuge
lands to grasslands that are more resilient to invasive
plants.

Strategies

— Apply early detection, rapid response strategies
to attack new infestations before they become
large and costly to treat.

— Use the GIS to predict areas at greatest risk of
new infestations.

— Conduct a surveillance program for new
infestations of invasive plants every 2 years.

— Every 5 years, complete surveys for invasive
plants, Global Positioning System (GPS)-map
locations, create a baseline map, and collaborate
with partners to map records for neighboring
lands.

— Monitor change over time by collecting RLGIS
cover-type data for all invasive plant species.

— GPS-map and store in the RLGIS anecdotal
observations of infestations made by Service
staffs while conducting other work activities.

— Respond promptly to all landowner or other
public complaints.

— Map sites of invasive plant treatment each year
in the RLGIS.

— Monitor infestation rates and effectiveness of
control efforts.

— Share GIS layers of invasive plant infestations
with partners.

— Attain help with invasive plants (applications
and monitoring) by pursuing additional money
through partnerships, grants, and invasive plant
programs.

— Communicate with and educate local, state, and
federal agencies and the public about invasive

plant issues. In a timely manner, make known
information about new infestations, effective or
ineffective treatment methods, and new treatment
options.

— Coordinate invasive plant control by meeting
at least once per year with county weed boards,
representatives from weed management areas,
and other partners to share information and
discuss control strategies.

— Address public complaints about invasive
plants on Service-owned lands, while using IPM
strategies.

— Ensure all seed used to restore habitat is certified
weed-free. Avoid purchasing seed from sources
known to have violated the weed-free seed
regulation.

— Begin habitat management treatments to develop
habitat that will be more resilient to invasive
plants.

Rationale

Leafy spurge (993,644 acres), Canada thistle (956,335
acres), and absinth wormwood (452,594 acres) are the
most widespread and common species infesting lands
across North Dakota, as reported by county and city
“weed boards” (North Dakota Department of
Agriculture 2006). These problem plants can displace
native vegetation over large areas and have the ability
to form nearly monotypic stands in the absence of
management actions and, therefore, threaten native
biodiversity (Watson 1985, Bedunah 1992, Trammell
and Butler 1995, Svedarsky and Van Amburg 1996,
Hutchison 1992). Due to the large acreage of infestation,
these three species have been the priority invasive
plants on Service lands.

The first step to control is to prevent the introduction,
reproduction, and spread of invasive plants. Many of
the newer invasive plant and “watch” species were
introduced via seed imported from states and countries
that have invasive plants. The most common sources
are the states of California, Oregon, and Washington
and the country of Argentina (Ken Eraas, North Dakota
Department of Agriculture, personal communication,
2007); seed from these locations should be avoided.
Wherever possible, all grass seed should be bought
from seed grown in North Dakota to minimize the
introduction or spread of new invasive plant species.

Farming can be used to rejuvenate DNC and other
old cropland areas, fight colonization of invasive plants,
prepare ground for grass seeding, and reduce use of
nonselective broadleaf herbicides over the long term.
Old cropland areas that are heavily infested with Canada
thistle or other invasive plants may be completely
renovated by temporarily converting these areas to
cropland. The crop rotation may include the use of
genetically modified varieties of “Roundup® ready”
corn or soybeans that are sprayed with the nonselective
herbicide, glyphosate. By maintaining these fields in



crop production for several years, the percentage of
viable invasive plant seed in the upper soil layer should
be significantly depleted and the germination potential
reduced. These fields would be replanted to a grass
and forb mixture designed to meet habitat objectives
for individual tracts of land.

Mowing or haying may be used to remove the
aboveground growth of invasive plants before flowering
and seed production in areas where other treatments
may not be available or practical. Neighboring
landowners are usually interested in additional forage.
Heavily infested areas can often be hayed early to
prepare the site for other control practices (for example,
biological control agents and chemical control). Two
common obstacles to haying for control of invasive
plants is (1) excessively rough and uneven ground
usually due to pocket gopher activity, and (2) potential
to spread the invasive plants via hay transported off
Service lands to private lands. (See appendix D.)

Grazing by sheep or goats can be used to maintain an
invasive plant population at a level that the plant no
longer presents an economic hardship. Grazing may
also be used as a pretreatment to prepare for herbicide
application. (See appendix D.)

The use of biological control agents—flea beetles
(Apthona spp.)—for leafy spurge control has shown
excellent results. Widespread use of these insects
needs to be made by monitoring insectaries for
Apthona spp. beetles, with redistribution of beetles
among leafy spurge patches as needed. The use of
other biological control for other invasive plant species
needs to be investigated. Releases of the Canada
thistle stem mining weevil, seed head weevil, and
stem gall fly have shown mixed results. Biocontrol is
commercially available for musk thistle, yellow and
Dalmatian toadflax, yellow star-thistle, knapweeds,
and purple loosestrife.

0ld Cropland

This section provides deseriptions of declining grassland
bird species, old cropland areas, restoration efforts,
priority refuge tracts, and the integrity policy.

Declining Grassland Bird Species

According to Conner et al. (2001), the human impacts
to the diversity of the biota of the North American
grasslands are likely the most significant of all
terrestrial ecosystems on the continent. Specifically,
the bird species that use grasslands have shown dramatic
and consistent declines (Knopf 1994). According to
Knopf (1995) and Rich et al. (2004), as an overall group,
grassland birds show higher declines than birds of
other North American vegetative associations.
“Breeding Bird Survey” data from 1966-1996 indicates
that populations of 13 species of North American
grassland birds declined significantly and, conversely,
populations of only 2 species increased (Peterjohn and
Sauer 1999). It is hypothesized that major contributing
factors to this decline are grassland fragmentation and
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habitat loss. The native sod conve