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CHAPTER 4— Management Direction

The planning team developed objectives in support of
goals identified in chapter 2 to carry out the proposed
action (alternative B) for management of the Huron,
Madison, and Sand Lake WMDs. This chapter presents
suggested strategies to achieve objectives; rationale
supporting the goals, objectives, and strategies; and
assumptions used in developing the plan.

Biological goals and objectives emphasize manage-
ment of plant communities as habitat for wildlife, es-
pecially migratory birds, and are organized by major
habitat types that occur in the three districts. Goals
and objectives are habitat- rather than wildlife-based,
because wildlife often respond to factors beyond con-
trol of local refuge management (for example, disease
outbreaks or habitat conditions on important staging
or wintering sites can affect populations of migratory
birds). Furthermore, management practices (such as
fire, grazing, haying, tree removal, and water level
manipulation) focus on plant communities rather than
wildlife populations. Habitat-based objectives empha-
size monitoring of important vegetation attributes such
as community composition and vegetation structure
over time. In most cases, wildlife population responses
to habitat changes are not directly monitored. Rather,
site-specific inventories, applied research, and litera-
ture reviews allow for reasonable predictions of wild-
life response to habitat management.

According to Section 7 of Director’s Order 172,
“Responsibilities of Federal Agencies to Protect
Migratory Birds” (USFWS 2004a):

Many Service programs are actively involved in
bird conservation activities. Our objective for
migratory bird management and conservation
is to minimize the potential adverse effects of
migratory bird take, with the goal of striving
to eliminate take, while implementing our mis-
sion. All Service programs strive to take an
ecosystem approach to protection and restora-
tion of species and their associated habitats. As
migratory birds is one of our trust resources,
all programs must emphasize an interdisciplin-
ary, collaborative approach to migratory bird
conservation in cooperation with other Service
programs, in addition to other governments,
State and Federal agencies, and non-Federal
partners. However, we recognize that direct
orindirect actions taken by Service employees
in the execution of their duties and activities
as authorized by Congress may result in the
take of migratory birds. In many instances,
short-term negative impacts on migratory
birds are balanced by long-term benefits. We
will incorporate ecosystem integrity, reduction
of invasive species, and long-term adaptive
management in migratory bird management,
using the best available scientific information.

The Service decided to carry out the management di-
rection in this chapter, based on a determination that
it does the following:
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m best achieves the districts’ purposes, vision, and goals
m helps fulfill the Refuge System mission

m maintains and, where appropriate, restores the
ecological integrity of the districts and the Refuge
System

m addresses the significant issues and mandates

m is consistent with principles of sound fish and wild-
life management

This chapter describes the overall management focus
for the districts, as well as the objectives and strat-
egies that will be carried out to help district staffs
achieve the goals. In addition, this chapter includes
descriptions of the funding, staff, and stepdown plans
needed to meet the goals and objectives. Finally, this
chapter briefly describes the monitoring and evalu-
ation of both district resources and this CCP, along
with the process to amend or revise the CCP.

The management direction presented here meets
the purposes, vision, and goals of the three districts.
Objectives and strategies to carry out the goals would
support both resource needs and public use.

m A goalis adescriptive, broad statement of desired
future conditions that conveys a purpose, but does
not define measurable units.

m An objective is a concise statement of what is to
be achieved, how much is to be achieved, when and
where it is to be achieved, and who is responsible
for achieving it.

m Strategies are ways to achieve an objective.

m A rationale presents the background details used
to formulate a objective. The rationale provides
context to enhance comprehension and facilitate
future evaluations.

4.1 Management Direction

Management of the three districts would emphasize
developing and implementing an improved, science-
based priority system to restore native prairie habi-
tats for the benefit of waterfowl, State- and federally
listed species, migratory birds, and other native wild-
life. District staff would focus on high-priority tracts
and, when possible, on medium-priority tracts. The
districts’ focus would be to restore ecological processes
and native grassland species to the greatest extent
possible within the parameters of available resources
and existing constraints. District staff would seek to
maintain the existing levels and types of public use
programs, ensuring that programs offered to the pub-
lic are of consistently high quality.

NATIVE PRAIRIE GOAL

Conserve, restore, and improve the biological integrity
and ecological function of the native prairies to sup-
port healthy populations of native plants and wildlife
and promote the natural role of fire and grazing in
shaping and managing these landscapes.

The native prairie objectives address tracts of native
prairie on fee-title lands within the districts. Native
prairie is defined as native (“unbroken”) sod. It ex-
ists in all three districts in various acreages and with
broad management histories. Most of the northern
mixed-grass prairie and tallgrass prairie has been
destroyed through conversion to agriculture, and
remnant tracts appear to be particularly vulnerable
toinvasion by smooth brome and Kentucky bluegrass
(Murphy and Grant 2005).

Contribution to ecosystem integrity and conserva-
tion of biological integrity are key roles of the Refuge
System. Accordingly, the WPAs should contribute to
the conservation of native prairies unique to South
Dakota.

Prioritization
Waterfowl habitat protection and restoration are the
districts’ primary emphases. Strategic planning en-
ables the Service to make decisions on what habitats
need protection and what landscapes have the greatest
value to the health of waterfowl populations. HAPET,
based in Bismarck, North Dakota, conducts research
and develops predictive models. Through HAPET’s
research and modeling of the Prairie Pothole Region
of South Dakota, the Service can predict duck pair
density. This modeling tool provides the Service with
information needed to conserve and restore wetland
and grassland landscapes that will benefit waterfowl
and other bird species. The Service bases its protec-
tion priority for wetland and grassland habitat on this
modeling effort. The Service’s goal is to protect habi-
tat capable of supporting 25 or more breeding duck
pairs per square mile. Figure 10 shows the predicted
concentrations of duck pairs throughout the districts.
A 2007 report by the Government Accountability
Office analyzed the effectiveness of Service acquisi-
tions under the WPA program. As a consequence of
this analysis, the Service recently completed a “decision
tree” matrix (shown in figure 11) that outlines how to
set priorities for grassland and wetland acquisitions.
Strategic planning increases the likelihood of making
cost-effective decisions by avoiding misapplications of
management treatments or investing in areas with lim-
ited potential to affect populations. Strategic planning
for waterfowl applies not only to native prairie but to
planted grasslands and wetlands as well.

Prioritization Objective
Implement the standardized, science-based prioritiza-
tion decision tree developed for the CCP (figure 11) so
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that limited funding and management resources are
objectively allocated to native prairie tracts accord-
ing to the potential for that tract to benefit waterfowl
and grassland birds. Allocate limited resources to na-
tive prairie tracts as discussed in the Native Prairie
Restoration Objectives below. Allow each district to
further refine the prioritization system as additional
biological information becomes available; reevaluate
the prioritization system 15 years after CCP approval.

Strategy

Apply multiple selection criteria for prioritizing native
prairie tracts according to the decision tree (figure 11)
and as summarized below.

1. Primary Criterion—Duck Pairs per Square Mile.
This criterion is divided into four levels of prior-
ity—=260, 240, >25, and <25 duck pairs per square
mile—that match the Service’s Grassland Easement
Priority Zones (Ron Reynolds, USFWS, HAPET,
personal communication, 2010).

2. Secondary Criterion—Percent Grass on the Landscape.
The surrounding landscape is categorized as high
or low grass composition—=>40 percent grass or
<40 percent grass. This criterion coincides with
requirements for maintenance levels of waterfowl
nesting success (Reynolds et al. 2001).

3. Tertiary Criterion—Native Floristic Composition.
This criterion is divided into five levels character-
izing the percentage of native species in the veg-
etation community—>20, 15-19, 10-14, 5-9, and
04 percent). Vegetation is characterized by mean
frequency (percentage occurrence) of South Dakota
Upland Plant Associations (Belt Transect Categories;
see appendix I) as described in Grant et al. 2004a.

The result of objectively applying these three criteria
using the decision tree (figure 11) is the assignment of
a priority level for each tract of native prairie in the
three districts (table 8). In all, there are 40 priority
levels from Priority 1A to Priority 4J. This provides
each district with a range of flexibility in applying the

Table 8. Assigned priority levels according to the decision tree for prioritizing management of native prairie.

County WPA Priority code County WPA Priority code
Hand Slunecka 1A Hand Spring Lake 1E
Buffalo Mills 1A Jerauld Johnson 1J
Hand VenJohn 1B Beadle Moser 1J
Hand Treichler 1C Hand McGillvrey 2A
Beadle LeClaire 1D Hyde Cowan 2A
Beadle Bauer 1D Hyde Harter 2A
Sanborn Winter 1E Hand Boomsma 2C
Beadle Yauney 1E Hand Millerdale 2D
Beadle Weiting 1E Hughes Robbins 2D
Beadle Maga-Ta-Hohpi 1E Beadle LeClaire 2D
Beadle Shoemaker 1E Sanborn Reed 2E
Beadle Ruppel 1E Beadle Reed 2E
Beadle Rogers 1E Beadle Mud Lake 2E
Hand Lingemann 1E Hand Johnson 2E
Beadle Kleinsasser 1E Sanborn Hoarty 2E
Beadle Ingle 1E Sanborn Brandenburg 2E
Hand Campbell 1E Hand Fischer 2E
Beadle Cain Creek 1E Sanborn Linn 2E
Beadle Boomsma 1E Sanborn Long Lake 2E
Beadle Andressen 1E Hand Spring Lake 2E
Hand Reinhardt 1E Beadle Glanzer 2J
Hand Mullenberg 1E Hughes Hyde 3A
Sanborn Kraft 1E Sanborn Zink 3E
Hand Cahalan 1E Deuel Schafer 1A
Hand Weideman 1E Deuel Coteau Prairie 1A




Table 8. Assigned priority levels according to the decision tree for prioritizing management of native prairie.

County WPA Priority code County WPA Priority code
Deuel Eilen 1A Moody Thompson 2E
Deuel Miller 1B Miner Muller 2E
Miner Sullivan 1D Brookings Wenk 2J
Miner North Windedahl 1D Hamlin Rider 2J
Miner Hepner 1D Kingsbury Hodges 2J
Deuel Bunde 1E Kingsbury Katke 2J
Kingsbury R.S. Anderson 1E Kingsbury Ratfield 2J
Kingsbury Silver Lake 1E Kingsbury Williams 2J
Miner Corbin 1E Lake Fischer 2J
McCook Gottlob 1E Lake Pearson 2J
McCook Huls 1E Moody Heinricy 2J
Miner Twin Lakes 1E McCook Reif 2J
McCook Sabers 1J Moody Benson 2J
McCook Schuldt 1J McCook Holm 2J
McCook Hamaker 1J Lake Cassutt 2J
Hamlin Peterson 2A McCook Hamilton 2J
Deuel Nelson 2A Deuel Nordquist 3A
Deuel Stoltenburg 2A Hamlin Cox 3A
Lake Alquire 2A Lake Long Lake 3B
Deuel Severson 2A Lake Madison 3C
Moody Long 2A Minnehaha Petri 11 3C
Brookings Goodfellow 2B Minnehaha Jordan 3C
Brookings Errington 2C Hamlin Wayrynen 3D
Kingsbury Shutler 2C Minnehaha Wise-becker 3D
Brookings Bjornlie 2C Minnehaha Kindt-Munce 3D
Lake Katke 2C Deuel Kreger 3E
Brookings Gerdink 2D Brookings Pittenger 3E
Lake Murfield 2D Lake Wolf 3E
Miner Raesley 2D Minnehaha Island Lake 3E
Miner Foos 2D Minnehaha Graham 3E
Kingsbury Muser 2E Minnehaha Petri I 3E
Brookings Brush Lake 2E Minnehaha Acheson 3F
Brookings Cotton 2E McCook Lukes 3F
Brookings Lund 2E Deuel Lounsbery 3H
Brookings Eriksrud 2E Kingsbury Schultz 3H
Deuel Adams 2E Lake Gerry 3H
Kingsbury Apland 2E Brookings Bjornlie 3H
Kingsbury Holland 2E Lake Katke 3H
Kingsbury Neu 2E Deuel Bork 31
Kingsbury Plum Lake 2E Brookings Dry Lake 31
Lake Pekarek 2E Minnehaha Costello 31
Miner South Windedahl 2E Brookings Bolstad 3J
Miner Hein 2E Brookings Brookings 3J
Miner Johnston 2E Moody Reaves 3J
Lake Lake Henry 2E Moody Anderson 3J
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Table 8. Assigned priority levels according to the decision tree for prioritizing management of native prairie.

County WPA Priority code County WPA Priority code
Moody Petsch 3J McPherson Schafer 1D
Minnehaha Clear Lake 3J McPherson Swisher 1D
Minnehaha Buffalo Lake 3J McPherson West North 1D
Minnehaha Voelker 11 3J Campbell BLM-1A 1E
Minnehaha Lost Lake 3J Faulk Lane 1E
McCook Bank 3J Faulk Seidschlaw 1E
McCook Deneui 3J Faulk Stephan 1E
Minnehaha Schaefer 3J Faulk Waldman 1E
Brookings Kasperson 3J Faulk Zell Lake 1E
Brookings Kasperson 3J Faulk Zens 1E
Brookings Kasperson 3J McPherson Adam-Gienger 1E
Lake Long Lake 4B McPherson Bauer-Fischer 1E

McPherson _ Schnabel-Hoft E
Campbell Goetz 1A McPherson Eureka Demonst. Area 1E
Campbell Cooper 1A McPherson Feickert 1E
McPherson Anderson-Vilhauer 1A McPherson Haerter 1E
McPherson Burrer-Schnabel 1A McPherson Helfenstein-Opp 1E
McPherson Dockter 1A McPherson Heyd Lake 1E
McPherson Eureka Grazing Association 1A McPherson Highland 1E
McPherson Long Lake 1A McPherson Job-Anderson 1E
McPherson Imberi 1A McPherson Mehlhaff I 1E
McPherson Schafer-Schafer-Hoffman 1A McPherson Neuharth 1E
McPherson Weisser 1A McPherson Schultz-Reinhold 1E
McPherson Woehlhaff-Schnabel 1A Edmunds Bierman 1E
Edmunds Bowdle Lake 1A Edmunds Hettich 1E
Campbell Schlomer 1B Edmunds Kindlespire-Leboldus 1E
Brown Hayes 1B Edmunds Ryman 1E
McPherson Buntrock 1B Edmunds Mitzel 1E
McPherson Charley-Harley 1B Edmunds Rieger 1E
McPherson Rau Lake 1B Edmunds Stotz 1E
Edmunds Dewald 1B Edmunds Tang 1E
Edmunds Hosmer 1B Spink Jessen 1E
Edmunds Schurr 1B Brown Lord Lake 11
Edmunds Stephan North 1B Brown Maunu 1I
Brown Proud 1C Brown Engle Dam 1J
Brown Ristau 1C Walworth Leibelt 2A
Edmunds Anderson 1C Campbell Thullner 2E
Edmunds Stephan South 1C Campbell Goehring 2E
Faulk Christianson 1D Spink Boekelheide East 2E
McPherson 10/45 1D Spink Boekelheide West 2E
McPherson Cantwell 1D Faulk Voight 2E
McPherson Ehresman 1D McPherson Mettler 2E
McPherson Hoffman-Gottleib 1D Spink Hahler-Carda 2J
McPherson Klooz 1D McPherson Mettler 3E
McPherson Mehlhaff 1T 1D Spink Sanderson, Bruckner 31
McPherson Perch Lake 1D
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Figure 12. Dominant vegetation community types on native prairie, averaged by district, 2006-2008.

standardized decision tree. Each district is permitted
to individually identify high-priority, moderate-prior-
ity, and low-priority levels as outlined in the Native
Prairie Restoration Objectives below.

Rationale

Most northern mixed-grass and tallgrass prairie has
been destroyed. Key roles of the Refuge System in-
clude conservation of biological integrity, diversity,
and ecological health (USFWS 2001a). Accordingly, the
Huron, Madison, and Sand Lake WMDs should contrib-
ute to the conservation of native prairie communities.

However, Service-owned native prairie is badly
deteriorated, mainly through extensive invasion by
introduced, cool-season grasses. Recent inventory data
suggest that relatively intact native herbaceous flora
is uncommon on Service-owned land in the Dakotas,
with few remaining large tracts dominated by native
grasses and forbs (Grant et al. 2009). Across-district
averages based on current inventory data (2008 for
the Sand Lake and Madison WMDs and 2006 for the
Huron WMD) indicate that native grasses and forbs
comprise 12, 10, and 15 percent of the native prairie,
respectively (figure 12).

Itis likely that some native prairie in the districts
has already passed a threshold—in other words, res-
toration of a modestly diverse, native herbaceous flora
in such areas is an unrealistic and impractical goal.

Multiple experiments in the northern Great Plains
have found that fire and other control methods such
as herbicide applications depend heavily for their suc-
cess on the presence of a minimum of 20 percent of
native species in the matrix (Dill et al. 1986, Willson
and Stubbendieck 2000). A grass matrix dominated
by a few introduced species inhibits the germination,
establishment, and persistence of most native spe-
cies. However, restoration may be possible on some
tracts, especially where native grasses, sedges, and
forbs are more common and widespread. Such tracts
need to be identified by objective criteria that focus
on (1) the diversity and prevalence of existing native
plants, and (2) landscape area and connectivity.

Both criteria underlie the quality of nesting habi-
tat for grassland birds, a species guild of significant
conservation concern. Grassland birds have become
the fastest and most consistently declining guild of
birds in North America (figure 13) (Herkert 1995,
Knopf 1994, Peterjohn and Sauer 1999, Samson and
Knopf 1994, Vickery and Herkert 2001); 48 percent of
grassland species are of conservation concern and 55
percent show significant declines (North American
Bird Conservation Initiative 2009). As a result, a mul-
titude of grassland-dependent birds are of conserva-
tion concern (table 5). Johnson (2006) found that at
current rates of decline, within 40 years only 10-25
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Figure 13. North American bird population indicators based on trends for obligate species in four major habitats.

Source: North American Bird Conservation Initiative 2009.

percent of the population of these grassland bird spe-
cies will remain. Accordingly, because South Dakota
constitutes the central portion of many grassland
obligate bird species’ geographical ranges (Sauer et
al. 2008), managing habitat for grassland birds is of
critical importance. Each district has developed a list
of focal species it is best positioned to help protect
and maintain on the basis of the species’ geographic
ranges and specialized habitats (table 6).

A recent evaluation of habitat use and requirements
for grassland bird species of greatest conservation
need in central and western South Dakota provided
the following recommendations to managers for pres-
ervation and restoration of grassland habitat to help
maintain populations of grassland obligate bird species.

To maintain current populations and species diver-
sity, it is eritical that managers preserve as much na-
tive grassland as possible. Due to the diverse habitat
requirements of these species of concern, grasslands
should be under varying management regimes includ-
ing rest, grazing (in varying intensities), mowing, and
prescribed burning. Reduction and removal of exotic
plant species should be a key element in establish-
ing habitat for grassland obligate species as many
were negatively affected by increases in exotic plant
coverage. Preserved patches should be large in size
as some species were area sensitive and preferred
patches >250-1,600 ha. Grassland patches should also
have little to no woody edge. Finally, these patches
should be located in close proximity to one another,
or in areas of little fragmentation, to help increase
the amount of grassland habitat in the landscape, as

many of these grassland bird species were positively
associated with the landscape variables, some up to
3,200 meters (Greer 2009).

A fundamental assumption is that, under current
management—which lacks an objective, science-based
system of identifying and prioritizing restoration of
native prairie tracts—native herbaceous flora would
continue to decline and disappear. Implementation of
the Prioritization Objective and its supporting strategy
would improve the chances that some native prairie
would be restored.

Native Prairie Restoration

Native Prairie Restoration Objective 1

On high-priority native prairie tracts, apply frequent
and precisely timed disturbance (principally fire and
grazing) to restore vegetation to the following stan-
dards within 15 years of CCP approval. This would
provide habitat for most wildlife species that were
characteristic of South Dakota’s eastern prairie regions.

m At 5-year intervals, increase the composition of
natives by at least 5 percent.

m At 5-year intervals, maintain or decrease levels of
smooth brome to the Huron WMD’s 2006 baseline
levels and to the Madison and Sand Lake WMDs’
2008 baseline levels.

= No planted shelterbelts or invasive volunteer
trees, whether nonnative (such as Russian olive or
Siberian elm) or native (such as eastern red cedar),
exist on the landscape.
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Strategies

m On high-priority tracts, disturb the vegetation,
typically using livestock grazing or fire, at least 2
of every 3 years.

m Actively participate in the NPAM project through-
out its duration to maximize understanding of best
management practices (BMPs) for restoration.

m Reseed adjoining old cropland units into native
vegetation that includes cool-season and warm-
season grass components, as well as a native forb
component. Manage these intensively, in concert
with the high-priority tracts they adjoin, to sustain
a native-dominated flora and to reduce sources of
invasion by introduced cool-season grasses and
noxious weeds (see Tamegrass Objective 1).

m Experiment on low-priority tracts with new or
high-risk restoration methods for use on high-
priority tracts.

m Experiment with control of introduced, cool-season
grasses and subsequent release of native plants
on a small, localized scale with selective herbicide
treatment.

m Periodically survey for noxious weeds. Use her-
bicides, mechanical treatment, or biological con-
trol as needed, especially along boundaries with
private lands.

m Avoid herbicides that are unnecessarily detrimental
to native forbs. Stay abreast of advancements in
chemical herbicides that increasingly do a better
job of targeting State-listed noxious species while
leaving desirable native forbs unharmed.

m Remove local human disturbances and artifacts
of twentieth-century origin. These include rock
piles, junk piles, and old machinery. Restore such
sites as close as possible to their original condition.

m Experiment with noninvasive methods to interseed
native plants into heavily invaded native prairie,
such as prescribed fire followed by seeding with
a grass drill.

m NOTE: Service policy regarding refuge manage-
ment implicitly promotes seeding to reestablish
native plants in native prairie where such plants
hawve become rare or absent (National Wildlife
Refuge System Biological Integrity, Diversity, and
Environmental Health [BIDEH], 601 FW 3,2001).

Rationale

Native Prairie Restoration

One of the most important management standards
of the Improvement Act is a provision directing the
Secretary of the Interior to “ensure that the biologi-
cal integrity, diversity, and environmental health of
the System are maintained for the benefit of pres-
ent and future generations of Americans” (ecological

© Chris Bailey
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The short-eared owl is a focal grassland species.

integrity provision). With the exception of the Refuge
System mission, the ecological integrity provision is
the most important and pervasive provision of the
Improvement Act. Maintaining the biological integ-
rity, diversity, and environmental health of protected
lands is a fundamental concept widely recognized as
basic to modern scientific resource management, and
by virtue of the Improvement Act, the Service now
has a fundamental legal duty to do so.

This objective focuses on restoration and mainte-
nance of the floristic composition on tracts identified
as high priority on the basis of criteria used to deter-
mine their restoration potential.

A fundamental assumption is that, with continued
management focused on vertical structure over other
prairie qualities and values, native herbaceous flora
would continue to decline and disappear on native
prairie tracts. Native Prairie Restoration Objective
1 would improve the chances that some native prairie
would be restored on high-priority tracts by applying
frequent and precisely timed disturbance.

Over the last several decades, rest (that is, lack of
grazing, haying, and prescribed fire) was emphasized as
a management approach to increase densities of duck
nests in uplands on WPAs in the Dakotas. In the short
term (2-20 years), greater vertical structure may be
maintained in northern grasslands that are rested.
The structure of such idle vegetation is believed to be
more important than plant species composition when
the management goal is waterfowl production, in part
because the density and survival of nests of prairie
ducks are believed to be greatest on rested grasslands
(Naugle et al. 2000, Schranck 1972).

However, a management approach for upland-nest-
ing duck habitat that emphasizes rest has long-term
implications that are often overlooked in short-term
management studies, because continuous idling with-
out periodic defoliation disturbance fails to promote
long-term grassland health (Naugle et al. 2000). With
extended rest, introduced grasses, especially smooth
brome and Kentucky bluegrass, may more rapidly
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B 1

Prairie habitat on the Slunecka Waterfowl Production
Area.

displace native vegetation (Murphy and Grant 2005).
Monotypic stands of smooth brome and Kentucky
bluegrass are less attractive to upland-nesting ducks
than other types of grass-forb cover (Nenneman 2003).

Studies conducted on exotic plant species and
habitat quality for grassland birds have shown that
grassland bird species richness and/or abundance are
lower in grasslands dominated by exotic species than
in grasslands containing native species (Bakker and
Higgins 2009, Greer 2009, Lloyd and Martin 2005,
Pampush and Anthony 1993, Wilson and Belcher 1989).
Recent South Dakota research reported that increas-
ing coverage of grasslands by exotic plant species had
a negative effect on the occurrence and/or densities
of four of South Dakota’s species of greatest conser-
vation need—chestnut-collared longspur, western
meadowlark, grasshopper sparrow, and lark bunting
(Greer 2009). Bakker and Higgins (2009) found that
intermediate wheatgrass monotypes and cool-season
mixes of exotic species in South Dakota contained 40-60
percent fewer grassland bird species than did native
sod prairie. Ribic et al. (2009) found that grasshopper
sparrows occurred in higher densities in native prairie
remnants with greater native plant coverage than in
CRP fields or hay fields containing greater amounts
of exotic species. Increased vegetative heterogene-
ity in tracts of native sod prairie may support more
arthropod prey for grassland birds (Hickman et al.
2006, McIntyre and Thompson 2003); arthropod prey
diversity is positively associated with grassland bird
richness (Hamer et al. 2006).

Losses of plant, bird, and arthropod species diver-
sity are not the only consequences when introduced
plants invade northern prairie. The long-term effect of
introduced perennials does more than simply determine
species composition; it also affects ecosystem processes
(Wilson 2002). Ecosystem processes such as nutrient
cycling and water-use patterns in prairies dominated
by smooth brome and Kentucky bluegrass differ from
those in native grasslands (Hunt et al. 1991, Trlica

and Biondini 1990). Nutrient pools, energy flows, soil
invertebrate and mycorrhizal relationships, and the
water cycle can all be altered significantly (Christian
and Wilson 1999, Seastedt 1995, Vinton and Goergen
2006, Wilson 2002).

In efforts to emulate these natural regimes that sus-
tained wildlife populations prior to pioneer settlement,
land managers must attempt to simulate the ecological
processes that maintained the habitat prior to settle-
ment. A strategy to improve competitive advantages
of native herbaceous plants should match the types,
timing, and frequencies of prescribed disturbances
to those under which these plants evolved. Several
sources indicate that native grasslands devoid of graz-
ing and fire deteriorate quickly (Anderson et al. 1970,
Kirsch and Kruse 1973, Kirsch et al. 1978, Schacht and
Stubbendieck 1985). The grasslands function similarly
to living organisms in that they respond to activities
within the ecosystem. Specifically, the forbs and grasses
covering the landscape have developed biological ad-
aptations to thrive in the presence of herbivory and
fire. Wildlife managers use various tools—including
prescribed fire and prescribed grazing—to emulate the
defoliation process with which prairie plants evolved.
The frequency of certain activities depends on the
particular habitat components. For instance, a pris-
tine native prairie tract may require a burn every 3-5
years and intermittent, prescribed grazing of domestic
cattle, whereas areas that are heavily invaded require
more frequent management treatments. Prescribed
burning, mowing, and herbicide application can reduce
the abundance of smooth brome, but without sustained
control efforts, the species is remarkably persistent
(Willson and Stubbendieck 2000).

In determining restoration actions, vegetation
composition is considered along a habitat continuum,
where plant communities can be separated by degree of
invasion by undesirable plants. A continuum for native
prairie in eastern South Dakota (beginning with the
least desirable vegetation) could be shown as: noxious
weeds (e.g., Canada thistle or leafy spurge) — nonna-
tive, woody species (e.g., Russian olive, Siberian elm)
— invasive, volunteer woody species (e.g., eastern
red cedar) — smooth brome — Kentucky bluegrass
— native low shrubs (e.g., western snowberry) and
native herbaceous vegetation. With management, less
desirable plant species are replaced by more desirable
plant groups. For example, it is acceptable in the short
term to increase Kentucky bluegrass in areas where
leafy spurge is reduced. Conversely, replacement of
Kentucky bluegrass by smooth brome is undesirable.

Therefore, restoration management should focus
more on strategies to reduce smooth brome. Smooth
brome generally seems more difficult to control than
other introduced cool-season grasses (Murphy and
Grant 2005). Smooth brome, Kentucky bluegrass, and
crested wheatgrass are all “strong invaders” (Ortega
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An upland sandpiper surveying its habitat from a
convenient vantage point.

and Pearson 2005), able to become community domi-
nants and form nearly monospecific stands. However,
smooth brome more significantly alters the quality
and structure of native prairie than does Kentucky
bluegrass (Blankespoor 1987); may have a competi-
tive advantage over native grasses, particularly in
high nitrogen soils (Vinton and Goergen 2006); and
can modify soil microbiota to directly facilitate its own
invasion and subsequently impede restoration of na-
tive communities (Jordan et al. 2008).

A strategy to decrease the competitive abilities of
Kentucky bluegrass and smooth brome should focus
on the combined use of prescribed fire and prescribed
grazing. Kentucky bluegrass responds well to fire,
decreasing in abundance as fire frequency increases
until it is nearly absent in annually or biannually
burned plots in both low-productivity (Knops 2006)
and high-productivity prairies (Smith and Knapp
1999, Towne and Owensby 1984). Fire has the greatest
negative effect on Kentucky bluegrass during stem
elongation or in dry years (Murphy and Grant 2005).
Conversely, Kentucky bluegrass tends to increase
under prolonged rest or with grazing (Murphy and
Grant 2005). Smooth brome also increases under rest
but, in contrast to Kentucky bluegrass, appears sen-
sitive to repeated grazing but unaffected or variably
affected by prescribed fire (also reviewed in Murphy
and Grant 2005). Periodic monitoring will ensure that
the appropriate management treatment is applied for
the invasive species and severity of the infestation on
the given management unit.

Historically, the prairie was a treeless landscape.
Trees and tall shrubs can diminish the survival of
nests of grassland birds by harboring potential nest
predators. They also provide perches from which
brown-headed cowbirds can find other species’ nests in
which to lay eggs. Relatively small areas of tall woody
vegetation can effectively fragment grassland habi-
tats and cause many grassland bird species to avoid
entire landscapes. Based on these findings, elimination

of tall woody coveris alogical strategy for restoration
of landscape structure and plant community composi-
tion, as well as a means to improve the attractiveness
and security of the habitat for a variety of grassland-
breeding bird species.

Wildlife Response

Although the focus of this objective is the restora-
tion and maintenance of floristic composition in native
prairie, wildlife would also benefit. The contemporary
breeding bird community on WPAs in eastern South
Dakota is characterized by species that tolerate in-
troduced, cool-season grasses and relatively tall,
dense, herbaceous cover. Habitat for a broader array
of northern prairie birds (including several endemies
and other species characteristic of the historical na-
tive prairie community) may be significantly increased
by providing frequent disturbance and the resulting
increases in early successional stages.

Nevertheless, there are often tradeoffs in wildlife
response to consider when reintroducing major habi-
tat disturbances such as fire and grazing; short-term
losses should be weighed against net gains over longer
periods. For example, management treatments might
influence the survival of grassland bird nests—directly
by burning nests or through livestock trampling, or
indirectly through increased predation or brood par-
asitism rates—when nest site vegetation is modified
by fire or grazing.

Despite declines in densities during the first grow-
ing season following a prescribed burn, Murphy et al.
(2005) found that most species of breeding grassland
birds in northern mixed-grass prairie are adapted to
recurring fire (every 4-6 years) by nesting in unburned
patches and returning to pre-burn levels of abundance
and nest density after the first growing season. Further,
the authors found that fire had almost no discernible
impact on nest survival for all species of grassland
birds examined, with the exception of the Savannah
sparrow in the first post-burn growing season.

Murphy et al. (2005) found similar results for wa-
terfowl; duck nest densities were reduced during the
first growing season following a fire, but recovered
2-3 years post-fire. Similarly, Kruse and Bowen (1996)
found that grazing alone reduced nest densities dur-
ing the grazing years, but the vegetation and ducks
recovered quickly after grazing ended. However,
studies of nesting success have reported neutral to
positive responses of waterfowl to grazing and pre-
scribed fire. Murphy et al. (2005) found greater nest
survival for mallards and gadwalls during the first
post-fire growing season than in subsequent years and
no fire effects on nest survival in other duck species,
regardless of how recently fire had occurred. Kruse
and Bowen (1996) found that waterfowl nest success
was not influenced by burning and grazing treatments,
while several studies have reported greater nesting
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A badger on the move in prairie habitat.

success in grazed grasslands than in other habitats
in the Prairie Pothole Region (Barker et al. 1990,
Greenwood et al. 1995). Warren et al. (2008) found that
nesting females were most successful at sites with
above-average vegetation density that are in fields
with increased grazing intensity (that is, nesting in
clumps of vegetation in areas more generally charac-
terized by low levels of residual cover). Grazed areas
may attract fewer predators because of low densities
of some types of prey, such as small mammals (Grant
et al. 1982, Runge 2005); less cover for concealment,;
or both. Higher nesting success in grazed fields may
occur because predators respond negatively to low
prey density (Clark and Nudds 1991, Lariviére and
Messier 1998).

Native Prairie Restoration Objective 2
Moderate tracts are managed as high-priority tracts
as funding and staff time permits. In years with in-
sufficient budgets or staff resources, moderate tracts
are managed as low-priority tracts.

Native Prairie Restoration Objective 3
On low-priority native prairie and smooth brome-domi-
nated tracts, apply disturbance approximately every
4-7 years to remove plant litter, restore plant vigor,
reverse woody plant expansion, and provide a mix of
structural types that include (1) tall/dense vegetation
for species such as mallard, northern harrier, gadwall,
and bobolink; (2) vegetation of medium height and
density for species such as blue-winged teal, short-
eared owl, northern shoveler, northern pintail, and
grasshopper sparrow; and (3) relatively short/sparse
vegetation for species such as upland sandpiper, wil-
let, marbled godwit, and chestnut-collared longspur.
There is almost no monitoring of vegetation on
these tracts except for routine, cursory surveillance
for noxious weeds. Nevertheless, knowledge of the
relationship between disturbance (that is, any man-
agement treatment or natural event that results in
the significant removal of vegetative biomass) and

the resulting post-disturbance vegetation structure
enables land managers to predict the habitat condi-
tions described below. Vegetation should exhibit these
characteristics within 15 years of CCP approval.

At least 50 percent of the total acreage of low-
priority native prairie is in a condition of 4-7 years
post-disturbance, at least 25 percent is in a condition
of 2-3 years post-disturbance, and less than 25 percent
isin a condition of 0- to 1-year post-disturbance. These
characteristics correspond roughly to structural cat-
egories, measured as visual obstruction reading (VOR)
of at least 7 inches, 4-7 inches, and less than 4 inches
(Robel et al. 1970). Such a distribution, or mosaic, of
structural conditions is desirable to meet the needs
of a wide array of grassland-nesting birds (figure 14).

No invasive, volunteer trees exist on the land-
scape, whether nonnative (for example, Russian ol-
ive, Siberian elm) or native (for example, eastern red
cedar). Removal of shelterbelts is not required as it
is on high-priority tracts.

Strategies

m Manage tracts or portions of tracts with prescribed
fire, grazing, or haying.

m Burn opportunistically at any time, mainly to re-
move litter and control invasive, volunteer trees.
Similarly, utilize livestock grazing with wide lati-
tude on timing, intensity, and duration, mainly to
remove litter and promote tillering (sending forth
new shoots that sprout from the base of a grass)
to improve plant vigor.

= Experiment on low-priority tracts with new or
high-risk restoration methods, including seeding or
“interseeding” of native grasses and forbs, mainly
to help develop effective restoration approaches
for high-priority units.

m Periodically survey for noxious weeds. Use her-
bicides, mechanical treatment, or biological con-
trol as needed, especially along boundaries with
private lands.

m Avoid herbicides that are unnecessarily detrimental
to native forbs. Stay abreast of advancements in
chemical herbicides that increasingly do a better
job of targeting State-listed noxious species while
leaving desirable native forbs unharmed.

m Remove invasive, volunteer trees with a chainsaw,
roller chopper, or other effective method of mechani-
cal removal. Individual volunteer trees should be
checked for the presence of migratory birds nests
before removal. All tree removal activities will be
conducted in accordance with the September 23,
2010, policy and guidance (appendix J).

Rationale

By 2 years after CCP approval, district staff would
have identified high-priority native prairie tracts to
manage for biological integrity, ecological diversity,
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and environmental health. This would improve the
chances of restoring at least some native prairie by
more intensively managing these areas. It is likely
that low-priority native prairie tracts have already
passed a threshold—in other words, restoration of a
modestly diverse, native herbaceous flora in such ar-
eas is an unrealistic and impractical goal. However,
with modest effort, the prevalent, introduced cool-
season grasses can be managed to provide structural
diversity, emphasizing structure that is tall/dense to
medium for nesting waterfowl and apposite grassland-
dependent birds.

Structural habitat preferences of bird species vary
widely. 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 (tall/
dense, medium, and short/sparse) across many tracts
in the districts. Because WPAs are “waterfowl first”
lands, it is appropriate to manage for a high percent-
age of tall/dense and medium VOR acres (at least 50
percent and at least 25 percent, respectively) and low
percentage of short/sparse VOR acres (less than 25
percent). South Dakota’s five most abundant species of
upland-nesting ducks (gadwall, mallard, blue-winged

teal, northern shoveler, and northern pintail) prefer
vegetation structure (as defined by VORSs) in the
medium (4-7 inches) and high (more than 7 inches)
categories (Laubhan et al. 2006).

Management of low-priority units for taller, denser
vegetation (see Planted Grassland Objectives) can
increase grassland habitat diversity across WPAs by
providing a tallgrass prairie component for water-
fowl. This may be increasingly important as vegeta-
tion height and density are reduced on much of the
high-priority units. Such reduction results from the
frequent and intensive management treatments to ef-
fectively restore native prairie and address the needs
of a broader suite of grassland birds.

Dakota Skipper

The Madison and Sand Lake WMDs contain habitat
suitable for Dakota skipper; occurrences are docu-
mented in Edmunds County in the Sand Lake WMD
and Hamlin and Deuel counties in the Madison WMD
(figure 15). Dakota skipper is likely to occur only in
scattered remnants of high-quality native prairie
across a vast area of grassland in the north-central
United States and south-central Canada. The most
significant remaining populations occur in western
Minnesota, northeastern South Dakota, north-central
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Figure 15. Known Dakota skipper locations (shaded) in South Dakeota by county. Source: USFWS 2002b.

North Dakota, and southern Manitoba. The species’
current distribution straddles the border between tall-
grass and mixed-grass prairie; it occurs in two types
of habitat (USFWS 2002a):

m Flat, moist, native bluestem prairie in which three
species of wildflowers are usually present—wood
lily, harebell, and smooth camas.

m Upland (dry) prairie that is often on ridges and hill-
sides; bluestem grasses and needlegrasses dominate
these habitats and three wildflowers are typically
present in quality sites—pale purple coneflower,
upright coneflower, and blanketflower.

Dakota skipper is a candidate for listing under the
Endangered Species Act. Candidates are species for
which the Service has information to support the list-
ing of this species, but other species have higher pri-
ority for listing. Dakota skipper received a priority of
11 on a scale of 1-12.

Dakota Skipper Objective

At b-year intervals, reevaluate native prairie areas
larger than 80 acres in WPAs for suitability as Dakota
skipper habitat on the basis of new species composition
data. Manage sites deemed suitable for Dakota skipper
(tier 2, after Murphy 2005) in accordance with its habi-
tat needs, according to “The Conservation Strategy &
Guidelines for Dakota Skippers on Service Lands in
the Dakotas.” Within 5 years of classification, survey
sites one or more times to document Dakota skipper
presence or absence.

Strategies

m Use vegetation data to reevaluate vegetative spe-
cies composition.

= Systematically survey for Dakota skipper us-
ing either the checklist or Pollard Walk methods
(Royer et al. 1998). Contract survey work to quali-
fied lepidopterists.

Rationale

Dakota skipper populations have declined due to wide-
spread conversion of native prairie for agricultural
and other uses, leaving the remaining skipper popu-
lations isolated from one another in relatively small
areas of remnant native prairie. In addition, many of
the habitats where the species persists are threatened
by overgrazing, conversion to cultivated agriculture,
inappropriate fire management and herbicide use,
woody plant invasion, and invasive plant species.

Dakota skipper’s historical range is not known
precisely, because extensive destruction of native
prairie preceded widespread biological surveys in
central North America. Although this butterfly likely
occurred throughout a relatively unbroken and vast
area of grassland in the north-central United States
and south-central Canada, it now occurs only in scat-
tered blanketflower remnants of high-quality native
prairie. Scientists have recorded Dakota skippers
from northeastern Illinois to southern Saskatchewan.
Dakota skippers now occur no farther east than west-
ern Minnesota, and scientists presume that the species
has been extirpated in Illinois and Iowa.

The Madison and Sand Lake WMDs contain habi-
tat capable of supporting Dakota skippers; these lands
need to be systematically surveyed in an attempt to
document the presence or absence of the species.
Periodic reevaluation (every 5 years) of native prai-
rie WPAs must be performed to capture changes in
species composition that occur over time as a result
of management, climatic changes, and other factors
(such as new infestations by invasive plants).
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Upland Management

Upland Management Objective

Enhance grassland systems in an ecosystem manage-
ment context through the use of prescribed fire and
grazing, applied scientifically under selected weather
and environmental conditions. The use of fire should
increase by 25 percent above levels in the 2006-2008
field seasons to accomplish habitat management ob-
jectives. Grazing and fire will be symbiotically in-
corporated into grassland management to maximize
management efficacy.

Strategies
The strategies listed below are applicable to all habi-
tatsin the three districts based on the priority system.

m Use prescribed fire and grazing to maintain grass-
land health in restoration areas (stimulating na-
tive plant growth, increasing seed germination,
supporting nutrient cycling, and reducing organic
litter accumulation).

m Apply fire and grazing at various times (spring—
fall) to benefit phenology of native plant species
(cool- and warm-season species).

m Implement a patch-dynamic approach to grassland
management to improve ecosystem function.

m Use fire to prevent encroachment of woody-stemmed
plants and invasive tree species.

m Use fire to combat the invasion of cool-season ex-
otic grasses (smooth brome and Kentucky blue-
grass) and thus maintain the integrity of grassland
restorations.

Rationale
The prairie evolved through the interactions of a drying
climate, herbivory, and fire (Anderson 1990; Axelrod
1985; Pyne 1982, 1986; Sauer 1950; Webb 1983; Wells
1970). Grasslands are disturbance-dependent systems
that are significantly affected by the presence or ab-
sence of these disturbances. Without disturbance,
grassland systems degrade and lose functionality.
The accumulation of plant litter adversely affects the
system functions of a grassland. According to Knapp
and Seastedt (1986), plant litter limits available light
energy input into the system,; alters the microclimate
and physiology of emerging shoots such that CO, up-
take is reduced; limits intake of inorganic nitrogen
from rainwater as well as nitrogen fixing by free-living
microbes and blue-green algae; and reduces soil tem-
perature. These conditions diminish root productivity
as well as invertebrate and microbial activities. Gibson
and Hulbert (1987) determined that in tallgrass prai-
rie, the diversity and percent cover of warm-season
grasses decreases as time increases since fire occur-
rence. Briggs and Gibson (1992) determined that tree
invasion is a function of the burning regime, dispersal
vectors, habitat availability, and reproductive mode.

Historically, fires were intermittent, occurring
throughout the year (Jackson 1965). The timing of
fire application affects the vegetation response. The
greatest response to fire is observed in species that
are approaching the initiation of spring growth when
the treatment occurs (Towne and Owensby 1984).
Treating grasslands with fire at different times in the
seasonal cycle facilitates the manipulation of species
composition. Additionally, the application of fire in the
spring and fall negatively affects woody seedlings or
saplings while increasing the productivity of many
prairie forbs and grasses (Collins 1987; Collins and
Wallace 1990; Hill and Platt 1975; Hulbert 1969, 1986;
Knapp 1984, 1985; Knapp and Seastedt 1986; Old 1969;
Peterson 1983). Grassland integrity and health cannot
be achieved without restoring fire to the landscape.

Herbivory can change plant species composition.
Selective foraging, which decreases the presence of
preferred forage species while increasing the presence
of those not selected (Howe 1994), can affect the oc-
currence of individual species and determine species
dominance in grasslands. The species of herbivore and
the timing and density of prescribed grazing determines
the magnitude and specific effect on the target area.

The interaction of grazing and fire affects commu-
nity structure differently than either alone (Collins
and Barber 1985, Collins and Uno 1983). Grazing and
fire affect the nitrogen cycling process that occurs
belowground, creating a shifting mosaic of vegetation
(Johnson and Matchett 2001). The interaction of graz-
ing and fire can be maximized using a patch-dynamic
approach. Fuhlendorf and Engle (2004) determined
that the “patch-burn-graze” approach created a shift-
ing mosaic of vegetation across the landscape and
Vermeire et al. (2004) described the ability of a “patch-
burn-graze” system to create vegetative structural
heterogeneity. A holistic approach to grassland man-
agement should include both forms of disturbance. The
timing, frequency, intensity, and interaction of these
ecological processes shape the community structure
and species composition.

Invasive and Planted Woody Vegetation on WPAs
Historically, the northern Great Plains was a grassland-
dominated ecosystem where fire and grazing restricted
natural tree growth to riparian floodplains, wooded
draws, islands in lakes, and small patches along lee-
ward wetland edges (Higgins 1986). These patches and
corridors of trees and shrubs were the only woodland
features in the prairie landscape (Rumble et al. 1998).

The prevalence of fire in the presettlement prairie
created an environment inhospitable to trees (Higgins
1986, Severson and Sieg 2006). The growing points of
most grassland species are usually protected at the
base of the plant. In contrast, woody vegetation pos-
sesses elevated growing points that are more vulner-
able to injury or fatality from fire. Grassland plants
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persist and expand with frequent and repetitive burns,
whereas woody plants tend to decrease (Vogl 1974).
The tallgrass and mixed-grass prairie types that cover
South Dakota produce large quantities of fuel that
dry quickly and burn easily (Steuter and McPherson
1995). Specifically, bluestem prairies recover quickly
post-fire and can even provide enough fuel for mul-
tiple burns in a single growing season (Bragg 1982).

Climate also played a pivotal role in the develop-
ment of grasslands—particularly the limiting effect
of periodic drought on the growth and expansion of
trees (Weaver and Albertson 1936). Herbivory and
hoof action of grazing animals also constrained the
establishment and expansion of woody vegetation.
The effects of ungulates, fire, and drought combined
to inhibit tree growth and expansion across the grass-
lands of South Dakota.

Presently, however, grassland fragmentation is es-
calating at an alarming rate. During 2008, in eastern
South Dakota, the USDA and County Conservation
Districts planted 255 miles of trees, covering 2,801
acres of land with 1,115,780 trees (G. Yapp, USDA,
personal communication, 2009).

The response of grassland birds to unnatural tree
conditions has received recent research emphasis. Grant
et al. (2004) determined that the probability of occur-
rence of breeding grassland birds decreased notably
for 11 species as the percentage of woody vegetation
increased. Further, negative effects on grassland bird
communities increased as the height of woody plants
increased (that is, brush giving way to tall shrubs giv-
ing way to trees). By most accounts, the grasslands
became unsuitable for nine species of grassland birds
as woodland cover exceeded 25 percent (Grant et al.
2004Db). A recent study in the Dakotas determined that
bobolink, Savannah sparrow, and sedge wren specifi-
cally avoided tree plantings; however, these species
would utilize the same areas after tree-belts were
removed (Naugle and Quamen 2007).

Nest predators and nest parasite species increase
near woody habitat edges (Burger et al. 1994, Johnson
and Temple 1990); in other words, planting woody veg-
etation in previously treeless grasslands exacerbates
these problems. Tree plantings in grasslands create
den and foraging sites for predators historically un-
common to grasslands (Kuehl and Clark 2002, Pedlar
etal. 1997, Sargeant 1972, Sargeant et al. 1987). Gazda
et al. (2002) indicated that duck nest success decreases
near planted woodlands as a result of increased pre-
dation by mammal and bird species associated with
trees and shrubs. Waterfowl and waterbirds have been
shown to avoid wetlands where trees and shrubs oc-
cur along wetland margins, presumably to evade pre-
dation (Rumble and Flake 1983, Shutler et al. 2000).
Johnson and Temple (1990) determined that nest pre-
dation rates were lower for five species of grassland

songbirds in areas where nests were more than 148
feet from woody vegetation.

Brown-headed cowbird is a nest parasite whose
population has increased in recent decades to the det-
riment of other birds (Shaffer et al. 2003). Cowbirds
lay eggs in the nest of other birds, and the host birds
act as foster parents to the cowbird young, thus re-
ducing survival of the host bird’s young (Lorenzana
and Sealy 1999). Studies in mixed-grass prairie and
tallgrass prairie determined that grassland birds nest-
ing close (less than 541 feet [165 meters]) to wooded
edges incur higher rates of brood parasitism from cow-
birds than nests farther away (Johnson and Temple
1990, Patten et al. 2006, Romig and Crawford 1995).
Shaffer et al. (2003) documented that brown-headed
cowbirds parasitize 24 of the 36 North American
grassland bird species.

Service-owned lands in South Dakota are part
of this historically grassland-dominated ecosystem,
where fire, grazing, and drought restricted natural
tree growth to limited areas (Higgins 1986). Now,
planted or volunteer trees and shrubs occur in many
WPAs. Although most woody plantings existed before
Service ownership of these lands, the Service did es-
tablish tree planting after acquisition in attempts to
improve wildlife habitat. Volunteer trees are prevalent
primarily due to lack of fire. Planted trees and shrubs
such as green ash, cottonwood, and buffaloberry are
native to North America; however, many others, such
as caragana, Russian olive, and Siberian elm, are non-
native species. The most troublesome species planted
in South Dakota is eastern red cedar. The species’ ex-
treme adaptability has enhanced the spread of these
trees into areas where they were formerly rare or
absent. Additional increases in their spread are due
to tree plantings and the selection of the most ag-
gressive cultivars (Ortman et al. 1996). Most of these
plantings are considered unnatural components of
the historical habitat. Additionally, nonnative species
such as Russian olive and Siberian elm are invasive
and also readily spread from both Service-owned and
non-Service-owned plantings into new areas.

Preventing the encroachment and planting of woody
vegetation into grassland ecosystems contributes sig-
nificantly to the recovery of grassland bird popula-
tions (Herkert 1994). Recent research indicates that
the elimination and reduction of invasive and planted
woody vegetation will benefit most grassland-depen-
dent bird species (Bakker 2003, Grant et al. 2004Db,
Johnson and Temple 1990, Naugle and Quamen 2007,
Patten 2006 et al., Shaffer et al. 2003, Sovada et al.
2005). Although many woodland bird species might
nest in planted woodlands, few are of management
concern (Kelsey et al. 2006), suggesting that the loss
of planted woodlands will have negligible effects on
woodland bird species whose populations are stable
or expanding.
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In view of the research that has highlighted the
deleterious effects of woody vegetation on prairie eco-
systems, systematic removal of invasive and planted
woody vegetation from Service lands is critical to
the improvement of habitat for grassland-dependent
birds. Sites for tree removal on WPAs are prioritized
on the basis of landscape characteristics; the majority
of removalis targeted in areas with the largest blocks
of grassland, with emphasis on native prairie tracts
and areas to be restored to planted native vegetation.
Reducing fragmentation in these core areas has the
potential to provide the most benefits to grassland-
dependent birds. In addition, the removal of woody
species more than 3.28 feet (1 meter) tall should tar-
get the removal of the larger shrubs and trees that
pose the greatest ecological threat to grassland eco-
systems on Service lands, rather than on small native
shrubs, such as prairie rose, leadplant, and western
snowberry, which are an important component of
grassland ecosystems.

Invasive and Planted Woody Vegetation Objective

Over a 15-year period, remove invasive or planted
woody vegetation on a minimum of two sites per year
on priority units (based on the ability to remove woody
vegetation across the landscape such that doing so will
create larger blocks of habitat for grassland birds).

Strategies

m Cut standing trees and shrubs and remove be-
lowground woody material (stumps and roots) us-
ing chainsaws and a variety of heavy equipment.
Where removal of stumps and roots is not viable,
herbicide treatment may be necessary for control.

Invasive nonnative plants, such as this Russian olive tree, can degrade prairie habitat if they remain unchecked.
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m Apply herbicides in situations where suckering
occurs or is anticipated.

m Pile and burn downed woody material.

m Use high-intensity spring or fall fires to initially
kill trees within 4 years. Then use fire or herbicides
to reduce viability of recurring growth. Continue
control of trees and tall shrubs with periodic fire
(every 3-6 years).

= Plan and conduct tree removal to minimize the
impacts on nesting migratory birds. If it is deter-
mined that these activities will be conducted dur-
ing the nesting season, they will be limited to sites
where improvements to the ecological integrity
of the site will outweigh the short-term losses of
individual birds.

m Restore bare areas resulting from woody vegeta-
tion removal to perennial grass cover.

= Due to the potential controversial nature of this
management strategy, conduct outreach and appro-
priate education to the relevant local communities,
politicians, media, and other interested parties.

m Use appropriate bird survey methods to monitor
bird response to removal of woody vegetation.

Rationale

Prior to Euro-American settlement in South Dakota,
woody vegetation primarily occurred in riparian or
streamside areas in broken topography in the up-
per drainages of streams, as well as on escarpments
and in sandhills. These areas often had increased soil
and foliar moisture, standing water, and relatively
steep topography that provided protection from fires
(Severson and Sieg 2006).
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Although numerous patches of native woodlands
still exist in the northern Great Plains, today, large
expanses of once nearly treeless prairie are now in-
termixed with cropland and scattered small (less than
5 acres) linear and block-shaped tree plantings (also
commonly referred to as windbreaks, shelterbelts, and
tree belts). Baer (1989) estimated that these plantings
cover 3 percent of the landscape in the State. Tree
plantings are designed to reduce soil erosion from
croplands (Baer 1989) and to provide shelter for farm
sites and livestock, and are viewed by many as striking
landscape features that symbolize settlement of the
western United States. However, they also further
fragment remaining grasslands by creating abrupt
boundaries that exacerbate edge effects (O’Leary
and Nyberg 2000, Ribic and Sample 2001, Winter et
al. 2000). Additionally, the suppression of ecological
processes such as fire and grazing has allowed an in-
crease in the encroachment of woody plants into grass-
lands (Bakker 2003). These factors have been linked
to the deterioration of grassland bird populations,
which are declining faster and more consistently than
any other group of North American birds (Herkert
1995, Samson and Knopf 1994). Research indicates
that native grassland birds need large, contiguous
tracts of treeless grasslands to maintain populations
(Bakker et al. 2002, Herkert 1994, Winter et al. 1999).
The literature overwhelmingly indicates that inva-
sive and planted trees in prairie landscapes often ad-
versely affect a variety of bird groups (Bakker 2003).
Specifically, trees on the prairie are correlated with
adverse consequences for ducks (Rumble and Flake
1983), wetland birds other than ducks (Naugle et al.
1999), prairie grouse (Hanowski et al. 2000, Niemuth
2000), grassland songbirds (Grant et al. 2004b, Winter
et al. 2000), and ring-necked pheasant (Schmitz and
Clark 1999, Snyder 1984).

PLANTED GRASSLANDS GOAL

Manage planted grasslands to contribute to the pro-
duction and growth of continental waterfowl popula-
tions, other migratory birds, threatened and endan-
gered species, and other wildlife.

Prioritization

Planted Grasslands Prioritization Objective

Implement the standardized, science-based prioritiza-
tion decision tree developed for the CCP (figure 16) so
that limited funding and management resources are
objectively allocated to planted grasslands according
to the potential for that tract to benefit waterfowl and
grassland birds. Allocate limited resources to planted
grasslands as outlined in the Planted Grasslands
Management Objectives below. Allow each district to
further refine the prioritization system as additional
biological information becomes available; reevaluate
the prioritization system 15 years after CCP approval.

Strategies

= Apply multiple selection criteria for prioritizing

planted grassland tracts according to the decision

tree (figure 16) and as summarized below.

> Primary Criterion—Duck Pairs per Square
Mile. This criterion is divided into four levels
of priority—at least 60, at least 40, at least 25,
and fewer than 25 duck pairs per square mile—
that match the Service’s Grassland Easement
Priority Zones (Ron Reynolds, USFWS, HAPET,
personal communication, 2010).

> Secondary Criterion—Percent Grass on the
Landscape. The surrounding landscape is cat-
egorized as high or low grass composition—at
least 40 percent or less than 40 percent grass.
This criterion coincides with requirements for
maintenance levels of waterfowl nesting suc-
cess (Reynolds et al. 2001).

> Tertiary Criterion—Native Floristic Composition.
This criterion is divided into three levels that
characterize the percentage of native species
in the vegetation community: 25-65, 66-100,
and 0-24 percent). Vegetation is characterized
by mean frequency (percentage occurrence)
of South Dakota Upland Plant Associations
(Belt Transect Categories; see appendix I) as
described in Grant et al. 2004a.

The result of objectively applying these three cri-
teria using a decision tree (figure 16) is the assign-
ment of a priority level for each tract of planted
vegetation in the three districts (table 9). In all,
there are 40 priority levels from Priority 1A to
Priority 4J. This provides each distriet with a
range of flexibility in applying the standardized
decision tree. Each district is permitted to indi-
vidually identify high-priority, moderate-priority,
and low-priority levels as outlined in the Planted
Grasslands Management Objectives below.

Rationale

In attempt to restore the prairie lost to conversion
to agriculture, Service personnel have planted vari-
ous types of vegetation to restore the functions of a
grassland ecosystem on Service lands. This discussion
examines previous grassland restoration activities and
considers future efforts.

The prairie was once the most common ecosystem
in North America, but the modern loss of prairie habi-
tats exceeds that of most other major ecosystems in
North America (Noss et al. 1995, Samson and Knopf
1994). Consequently, grassland birds have experienced
steeper, more consistent, and more widespread popula-
tion declines than any other group of North American
birds (Herkert 1995, Igl and Johnson 1997, Peterjohn
and Sauer 1999). Breeding Bird Survey data from 1966
1996 indicates that populations of 13 species of North
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Table 9. Assigned priority levels according to the decision tree for prioritizing management of planted native

vegetation.
Management — Priority Management  Priority
County WPA unit code County WPA unit code

Beadle Schull 1A Deuel Johnson I (W) 3F
Beadle Weaver 1C Hamlin Juntunen 2E
Beadle Wipf 2A Hamlin LaClair 1E
Beadle Kahre 1B Kingsbury  Albrecht 2E
Beadle Rogers 1C Kingsbury  Duffy 2E
Beadle Thesenvitz 1B Kingsbury  Easland 2D
Beadle South Weaver 1B Kingsbury  Hoyer 2B
Beadle Yauney 1B Kingsbury  Kattke 2F
Beadle Weiting 1B Kingsbury  Kopperud 2C
Beadle Kleinsasser 1A Kingsbury  Plum Lake 2A
Beadle Cain Creek 1B Kingsbury  R.S. Anderson 1C
Beadle LeClaire Unit 4&5 1B Kingsbury = Warne 3E
Beadle LeClaire Unit 6A 1B Kingsbury  Williams 2E
Beadle LeClaire Unit 6&3 1C Kingsbury  Silver Lake 1A
Beadle Clouser Unit 1B 1B Kingsbury  Johnson 2B
Beadle Clouser Unit 2 1B Kingsbury  Sterr 2B
Beadle Ingle Unit 3 1B Lake Hart 3D
Beadle Ingle Unit 1&2 1B Lake Gerry 3D
Beadle Maga-Ta-Hohpi Unit 5 1A Lake Lentsch 2F
Beadle Maga-Ta-Hohpi Unit 12)13&8 1B Lake Krug 2E
Beadle Maga-Ta-Hohpi Unit 7 N/A* Lake Habeger 2E
Beadle Maga-Ta-Hohpi  Unit 3&4 1B Lake Hansen 3D
Beadle Bauer Unit 4C 1B Lake Alquire 2C
Beadle Bauer Unit 2 1B Lake Fischer 2E
Beadle Bauer Unit 4A 1B Lake Kattke West 2D
Beadle Bauer Unit 3 1B Lake Kattke East 3D
Buffalo Mills Unit 5 1B Lake Lake Henry North 3E
Buffalo Mills Unit 4 N/A* Lake Lake Henry South 3D
Hand Slunecka Unit 2A&2C 1B McCook Garrett 2F
Hand Slunecka Unit 1 1B McCook Gottlob 1B
Jerauld Freudenburg 1B McCook Schimmel 1A
Jerauld Winter 1B McCook Lions Lake 1C
Brookings  Brush Lake 2A McCook Holm 2F
Brookings  Gerdink 2A MecCook DeNeui 3D
Brookings  Eriksrud 3B Miner Corbin 1C
Brookings  Bjornlie 2B Miner Eyekamp 3E
Brookings  Kenneth Nelson 2A Minnehaha Johnson 3A
Deuel Schafer 1C Minnehaha Fensterman 3A
Deuel Bunde 2C Minnehaha  Wise/Becker 3A
Deuel Coteau Prairie 1C Minnehaha Island Lake 3C
Deuel Fox Lake 2E Minnehaha Jordan 1F
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Table 9. Assigned priority levels according to the decision tree for prioritizing management of planted native

vegetation.
Management — Priority Management — Priority
County WPA unit code County WPA unit code

Minnehaha Buffalo Lake West N/A* Brown Hayes 1A
Minnehaha Buffalo Lake East 3D Brown Hecla 1B
Minnehaha  Kindt/Munce North 3A Brown Ryman 2B
Minnehaha Kindt/Munce Middle 3B Spink Einspahr 1A
Minnehaha Kindt/Munce South N/A* Spink Stroschein 2E
Moody Reaves 2F Spink Jessen 1A
Moody Dobbs 3E McPherson  Helfenstein-Opp 1C
Moody Long 2B McPherson Kary 1C
Moody Benson 2E McPherson Haerter 1A
Moody Bothwell East 2E McPherson Bauer-Fischer 1A
Moody Lee Northwest 3E McPherson  Schell 1C
Moody Lee Southeast 2E McPherson — Stuglemayer 1C
Moody Bothwell West 3E McPherson Rath 1C
Moody Anderson North 3E McPherson Heyd Lake 1C
Moody Anderson South N/A* Edmunds Bieber-Buechler 1C
Edmunds Tang 1A Edmunds Grismer 1C

*Species composition data not available

American grassland birds declined significantly, while
populations of only 2 species increased (Peterjohn and
Sauer 1999). Declines are attributed to severe habitat
loss (e.g., Herkert 1994) and degradation of remaining
prairie remnants (Herkert et al. 2003).

The conversion of native prairie to cropland has di-
rectly affected wetland and grassland birds by reducing
and fragmenting available breeding habitat (Batt et
al. 1989, Sugden and Beyersbergen 1984). In addition,
encroachment of woody vegetation has fragmented
grasslands and created suitable habitat for predators
and forest-edge bird species. As aresult, birds consid-
ered grassland obligates have been displaced and are
less productive (Johnson 2006b, Naugle and Quamen
2007). Moreover, many avian species occurring in the
Great Plains are grassland and wetland obligates (Igl
and Johnson 1995), whereas birds associ