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The U.S. Fish and Wildlife Service has developed
this comprehensive conservation plan as the
foundation for management and use of the three
Souris River basin refuges (Des Lacs, J. Clark
Salyer, and Upper Souris). The purposes of the plan
are as follows:

m [dentify the role that the three Souris River
basin refuges will play in support of the mission
of the National Wildlife Refuge System.

m Provide guidance for managing refuge programs
and activities during the next 15 years.

The comprehensive conservation plan emphasizes
restoration of ecological processes important in the
evolution and maintenance of native plant
communities and wildlife populations in the
northern Great Plains. The Service will carry out
the plan with assistance from existing and new
partner agencies and organizations and the public.

This summary briefly describes the refuges,
comprehensive conservation plan, and planning
process.

Summary

SOURIS RIVER BASIN REFUGES

The Souris River basin extends from North Dakota
into the Canadian provinces of Saskatchewan and
Manitoba. The Souris River is the main watercourse
in the basin and the Des Lacs River is its primary
tributary. Until widespread cultivation of prairie
soils beginning nearly a century ago, the major
ecological community in the basin was northern
mixed-grass prairie.

The Souris River basin is home to three national
wildlife refuges, known collectively as the “Souris
River basin refuges”:

m Des Lacs National Wildlife Refuge (NWR);
19,500 acres—extends south from the Canada
border along 28 miles of the Des Lacs River in
Burke and Ward counties, North Dakota

m J. Clark Salyer NWR; 58,700 acres—extends
southeast from the Canada border along 75 miles
of the east arm of the Souris River in Bottineau
and McHenry counties, North Dakota

m Upper Souris NWR; 32,092 acres—extends
south-southeast along 35 miles of the west arm of
the Souris River in Renville and Ward counties,
North Dakota.

Duane C. Anderson/USFWS

The Souris River basin refuges provide breeding grounds for migratory birds including Canada goose.
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As stated in the executive orders establishing these
refuges in 1935, the purpose of each refuge is for a
“refuge and breeding ground for migratory birds
and other wildlife.”

The Souris River basin refuges are located in a
critical area of the Central Flyway, providing
resting and breeding habitat for migrating and
nesting waterfowl. The J. Clark Salyer NWR, in
particular, is one of the most important duck
production areas in the United States. The
American Bird Conservancy recognizes all three
refuges as “Globally Important Bird Areas.” In
addition, J. Clark Salyer NWR is designated as a
regional shorebird site in the “Western Hemisphere
Shorebird Reserve Network.” Lake Darling at
Upper Souris NWR is designated critical habitat
for the federally threatened piping plover.

The contemporary landscape of the Souris River
basin is dominated by annually tilled cropland. Most
remnants of the basin’s once vast native prairie are
substantially invaded by introduced grasses and
native shrubs and trees. Several breeding bird species
characteristic of northern mixed-grass prairie—
such as burrowing owl, ferruginous hawk, and
Baird’s sparrow—are now uncommon or absent
throughout the basin. The Souris River has been
significantly modified by drainage, channelization,
and construction of numerous low-head dams, such
that few natural riverine wetlands remain.

Within the Souris River basin, the three national
wildlife refuges provide extensive breeding and
migration habitat for grassland- and wetland-
dependent birds. Representing a comprehensive
collection of most North Dakota plant communities,
these refuges include important remnants of the
Drift Plain prairie, which could be considered an
endangered resource. The refuges have potential
for restoration of reasonably intact communities of
native plants and animals.

In addition, the Souris River basin refuges provide
a wide variety of wildlife-dependent recreational
opportunities and facilities for visitors including the
following:

m hunting of deer and upland birds

m wildlife observation and photography—auto tour
routes, hiking trails, observation and photography
blinds

m interpretive information—kiosks, panels, and
headquarters’ exhibits

Fishing is offered at J. Clark Salyer NWR and at
Upper Souris NWR. A canoe trail and an outdoor
classroom can be found at J. Clark Salyer NWR.
Des Lacs NWR and Upper Souris NWR also offer
canoeing opportunities.

COMPREHENSIVE

CONSERVATION PLAN

The plan includes detailed objectives and strategies
to carry out the vision and goals for the Souris
River basin refuges.

The below vision describes what the refuges will be
and what the Service hopes to do, and is based
primarily on the mission of the National Wildlife
Refuge System and specific purpose of the refuges.

Vision

From Paleo-Indians on the tails of the Ice Age—
to the Assiniboine and Chippewa,
early fur trappers, explorers, and naturalists;
eminent bison herds and astoundingly
abundant bird life; fires stretching for miles to
revitalize treeless prairie; and determined
homesteaders and vanquished farms
of the Dust Bowl era...

The Souris River basin figures prominently
m the cultural and natural history of
midcontinent North America’s plains and
prairies. Three national wildlife refuges of the
Souris River basin—Des Lacs, J. Clark Salyer,
and Upper Souris—will enhance populations
of migratory birds, including waterfowl, and
other wildlife native to the landscape by
conserving the ecology and natural character
of the northern plains region.

The refuges will create a sense of awe and wonder
by providing an array of wildlife-dependent
recreational and educational experiences
that enhance visitor awareness of the
splendid natural and cultural heritage
of the northern plains.

Functioning as integral parts of the ecosystems
and human communities to which they belong,
the Souris River basin refuges
will seek collaborative partnerships
to attain common goals.

A diverse and passionate refuge workforce
will rely on sound science to understand
and restore or emulate natural processes

essential to the integrity and perpetuation

of magor biological commumnities
with which the refuges are entrusted.




Goals

The following goals will direct work toward
achieving the vision for the refuges.

Drift Prairie Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of the mid-1800s drift prairie. Create the temporally
and spatially dynamic habitat conditions that will
attract most breeding bird species and other
vertebrate fauna characteristic of that era.

(Applies to all three Souris River basin refuges.)

Prairie Slope Goal

Restore representative examples of prairie slopes
to preserve some of the most pristine plant
communities that remain in the Souris River basin
and promote appreciation and stewardship of
prairie resources.

(Applies to all three Souris River basin refuges.)

Prairie Parkland Goal

Restore and maintain extensive examples of plant
communities characteristic of the mid-1800s prairie
parkland. Create the temporally and spatially
dynamic habitat conditions that will attract most
breeding bird species and other vertebrate fauna
characteristic of that era.

(Applies only to J. Clark Salyer NWR.)

Sandhills Goal

Restore and maintain plant communities characteristic
of the mid-1800s sandhills within the prairie parkland
landscape.

(Applies only to J. Clark Salyer NWR.)

Old Cropland Goal

On high-priority old cropland areas, establish native-
dominated, perennial herbaceous cover that, with
modest management, resists invasion by introduced
cool-season grasses and noxious weeds. This seeded
cover will help form extensive, contiguous blocks of
structurally diverse, open grassland for grassland-
dependent, breeding bird species.

(Applies to all three Souris River basin refuges.)

Coulee Woodland and
Coulee Woodland Edge Goal

Acknowledge a nearly irreversible, localized
establishment of mature, contiguous woodland and
minimally manage these areas as breeding and
migration habitat principally for forest-interior,
migratory bird species such as veery and ovenbird.
Strive to eliminate remaining, noncontiguous, edge-
dominated tree and tall shrub cover, particularly
near high-priority drift prairie and the largest,
most contiguous grassland tracts.

(Applies only to Des Lacs NWR and Upper Souris NWR.)

Xiii

Riparian Woodland Goal

Maintain the approximate presettlement extent of
green ash—American elm riparian woodland within
the floodplain of the Souris River to benefit a broad
suite of woodland-associated, breeding bird species.
(Applies only to J. Clark Salyer NWR and Upper
Souris NWR.)

Meadow Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of seasonally flooded meadows within the Souris
River floodplain to attract grassland- and wetland-
dependent bird species and other wildlife.

(Applies to all three Souris River basin refuges.)

Wetland Goal

Manage riverine wetlands, including marshes and
lakes, to sustain the long-term capacity of riverine
wetlands to support diverse plant and wildlife
communities. Restore ecological processes that
sustain long-term productivity of wetlands.
(Applies to all three Souris River basin refuges.)

Island Goal

Manage islands to attract waterfowl and increase
nest survival, especially during drought years when
wetland habitat outside of the Souris River basin
refuges is limited.

(Applies to all three Souris River basin refuges).

Cultural Resource Goal

Discover and protect cultural resources and
interpret sites when the interpretation does not
adversely affect habitat management.

(Applies to all three Souris River basin refuges.)
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Visitor Service Goal

Provide wildlife-dependent
recreational opportunities
to a diverse audience

when the administration

of these programs does not
adversely affect wildlife
and habitat management.
(Applies to all three Souris
River basin refuges.)

Research and Science Goal

Conduct innovative natural resource management
using sound science and applied research to
advance the understanding of natural resource
function and management within the northern
Great Plains.

(Applies to all three Souris River basin refuges.)

Operations Goal

Efficiently use funding and staffing for the benefit
of all natural and cultural resources, the National
Wildlife Refuge System, and present and future
generations. Effectively manage visitor service
programs that complement habitat management.
(Applies to all three Souris River basin refuges.)

Outcomes of the Plan

Through this comprehensive conservation plan, the
Service will prioritize habitats with high probability
of restoration for management. Refuge staff will
assign priority order to habitats or habitat types on
the basis of where funds and resources (1) can be
best used, (2) are most needed, or (3) are most
likely to achieve success in meeting stated goals
and objectives. Other habitats may only be partially
restored or minimally managed.

Collaborative research and monitoring will increase,
and scientific knowledge required to restore upland
and wetland plant and animal communities will be

shared (with the public and other resource managers).

Some visitor services are be expected to decrease as
more staff and funding shifts to habitat restoration.
Environmental education will be emphasized, but
will rely on volunteers and other groups to
contribute more time.

PLANNING PROCESS

Through the environmental analysis process, the
Service has selected as the preferred alternative
(final comprehensive conservation plan) for the
Souris River basin refuges, alternative B from the
draft comprehensive conservation plan and
environmental assessment published in February
20017.

In 2003, a planning team of refuge and other Service
staff gathered and began to analyze resource
information. The planning process included
designing a vision for the three refuges, along with
goals to reach the vision. After identifying key
issues related to achieving the vision, the team
developed management alternatives.

The team invited the public to participate in the
planning process and public scoping. A mailing list
of about 220 names was created and included private
citizens; local, regional, and state government
representatives and legislators; other federal
agencies; tribal governments, and nonprofit
organizations.

Key issues (habitat, wildlife, water quality, public
outreach, public use, and refuge operations) were
identified during analysis of concerns raised by
refuge staffs, along with analysis of public
comments collected during scoping. These issues
were addressed throughout the planning process
and in the final comprehensive conservation plan.



The U.S. Fish and Wildlife Service (Service) has
developed this comprehensive conservation plan
(CCP) to provide a foundation for the management
and use of three national wildlife refuges located in
the Souris River basin in north-central North
Dakota (figure 1).

The CCP is intended to be a working guide for
management programs and actions over the next 15
years for the following national wildlife refuges
(known collectively as the “Souris River basin
refuges”):

m Des Lacs National Wildlife Refuge (NWR); 19,500
acres—extends south from the Canada border
along 28 miles of the Des Lacs River in Burke and
Ward counties, North Dakota

m J. Clark Salyer NWR; 58,700 acres—extends
southeast from the Canada border along 75 miles
of the east arm of the Souris River in Bottineau
and McHenry counties, North Dakota

m Upper Souris NWR; 32,092 acres—extends south-
southeast along 35 miles of the west arm of the
Souris River in Renville and Ward counties,
North Dakota

NOTE: This CCP covers management of three
national wildlife refuges—Des Lacs, J. Clark
Salyer, and Upper Souris, which are part of the
Souris River Basin NWR Complex. This CCP does
not address the other units of the refuge complex: J.
Clark Salyer Wetland Management District (WMD)
and seven, small, national wildlife refuges (Buffalo
Lake, Cottonwood Lake, Lords Lake, Rabb Lake,
School Section Lake, Willow Lake, and Wintering
River).

The CCP specifies the necessary actions to achieve
the vision and purposes of the refuges. Wildlife is
the first priority in refuge management; public use
(wildlife-dependent recreation) is allowed and
encouraged, as long as it is compatible with the
purposes of the refuges.

The Service developed the CCP in compliance with
the National Wildlife Refuge System Improvement
Act of 1997 (Improvement Act) and Part 602
(National Wildlife Refuge System Planning) of the
“U.S. Fish and Wildlife Service Manual.” The actions
described in this CCP also meet the requirements of
the National Environmental Policy Act of 1969
(NEPA). Compliance with the NEPA is being
achieved through involvement of the public and
inclusion of an integrated environmental assessment
(EA) in the previous draft document (see
environmental compliance documents in appendix A).

1 Introduction

Habitats at the Souris River basin refuges support the
gadwall and many other migratory ducks.

A planning team of representatives from various
Service programs, North Dakota Game and Fish
Department (NDGF), and U.S. Geological Survey
(USGS) prepared the CCP. In developing this plan,
the team used input from local citizens and
organizations.

The evaluation of management alternatives for the
refuges was documented in the “Draft Comprehensive
Conservation Plan and Environment Assessment—
Des Lacs National Wildlife Refuge, J. Clark Salyer
National Wildlife Refuge, Upper Souris National
Wildlife Refuge.” In August 2007, the regional
director of region 6 of the Service selected
alternative B as the preferred alternative for the
CCP for the Souris River basin refuges.
Implementation of the CCP begins on signature and
publication of the final CCP.

The planning process and public involvement are
further described in “The Planning Process” section
of this chapter.

Donna Dewhurst/USFWS



Figure 1. Vicinity map for the Souris River basin refuges, North Dakota.



PURPOSE AND NEED FOR THE PLAN

The purpose of this CCP is to identify the role that
the three Souris River basin refuges play in support
of the mission of the National Wildlife Refuge
System (Refuge System) and to provide long-term
guidance for managing refuge programs and
activities. The CCP is needed

m to provide a clear statement of direction for the
future management of the refuges;

m to ensure that the Service’s management actions
are consistent with mandates governing
management of the Refuge System;

m to ensure that management of these refuges is
consistent with federal, state, and county plans;

m to provide a basis for development of budget
requests for the refuge’s operation, maintenance,
and capital improvement needs;

m to provide neighbors, visitors, and government
officials with an understanding of the Service’s
management actions at and around these refuges.

Sustaining the nation’s natural resources is a task
that can be accomplished only through the combined
efforts of governments, businesses, and private
citizens.

THE U.S. FISH AND WILDLIFE

SERVICE AND THE REFUGE SYSTEM

The U.S. Fish and Wildlife Service is the principal
federal agency responsible for fish, wildlife, and
plant conservation. One of the major programs of
the Service is the National Wildlife Refuge System.

The U.S. Fish and Wildlife Service

The mission of the U.S. Fish and Wildlife Service
18 working with others to conserve, protect,
and enhance fish and wildlife and their habitats
for the continuing benefit of the
American people.

About a century ago, America’s fish and wildlife
resources were declining at an alarming rate.
Concerned citizens, scientists, and hunting and
angling groups joined together to restore and
sustain America’s national wildlife heritage. This
was the genesis of the Service.

Today, the Service enforces federal wildlife laws,
manages migratory bird populations, restores
nationally significant fisheries, conserves and

restores vital wildlife habitat, protects and recovers
endangered species, and helps other governments
with conservation efforts. In addition, the Service
administers a federal aid program that distributes
hundreds of millions of dollars to states for fish and
wildlife restoration, boating access, hunter
education, and related programs across America.

Service Activities in North Dakota

Service activities in North Dakota contribute to the
state’s economy, ecosystems, and education programs.
The following activities were reported in the 2000
briefing book, “U.S. Fish and Wildlife Service
Presence in North Dakota”:

m employed 242 people in North Dakota

m 497 volunteers donated more than 17,990 hours to
help Service projects

m contributed 13.4 million fingerlings to North
Dakota waters

m managed 62 national wildlife refuges
encompassing 296,000 acres (0.7% of the state)

m managed 12 wetland management districts

m managed 254,000 acres of fee, waterfowl
production areas (0.6% of the state)

m hosted more than 478,500 annual visitors to
Service-managed lands in North Dakota

m provided education programs for more than 17,000
school children participants

m provided $2.7 million to NDGF for sport fish
restoration and $2.1 million for wildlife restoration
and hunter education

m helped about 2,500 landowners enhance wildlife
habitat on 162,000 acres since 1987

m paid North Dakota counties $427,400 under the
Refuge Revenue Sharing Act (funds that are used
for schools and roads) in 2000

The National Wildlife Refuge System

In 1903, President Theodore Roosevelt designated
the 5.5-acre Pelican Island in Florida as the nation’s
first wildlife refuge for the protection of brown
pelicans and other native nesting birds. This was the
first time the federal government set aside land for
the sake of wildlife. This small but significant
designation was the beginning of the Refuge
System.

One hundred years later, this Refuge System has
become the largest collection of lands in the world
specifically managed for wildlife, encompassing more
than 96 million acres within 545 refuges and more
than 3,000 small areas for waterfowl breeding and
nesting. Today, there is at least one refuge in every
state in the nation including Puerto Rico and the
U.S. Virgin Islands.



In 1997, a clear mission was established for the
Refuge System through the passage of the
Improvement Act.

The mission of the National Wildlife Refuge
System s to administer a national network
of lands and waters for the conservation,
management, and where appropriate,
restoration of the fish, wildlife and plant
resources and their habitats within the
United States for the benefit of present
and future generations of Americans.

The Improvement Act further states that each
refuge shall be managed

m to fulfill the mission of the Refuge System;
m to fulfill the individual purpose of each refuge;
m to consider the needs of fish and wildlife first;

m to fulfill the requirement of developing a CCP for
each unit of the Refuge System and fully involve
the public in the preparation of these plans;

m to maintain the biological integrity, diversity, and
environmental health of the Refuge System;

m to recognize that wildlife-dependent recreation
activities including hunting, fishing, wildlife
observation, photography, environmental
education, and interpretation are legitimate and
priority public uses;

m to retain the authority of refuge managers to
determine compatible public uses.

In addition to the overall mission for the Refuge
System, the wildlife and habitat vision for each
national wildlife refuge stresses the following
principles:

m Wildlife comes first.

m Ecosystems, biodiversity, and wilderness are vital
concepts in refuge management.

m Refuges should ensure biological integrity and
environmental health.

m Growth of refuges must be strategic.

m The Refuge System serves as a model for habitat
management with broad participation from others.

Following passage of the Improvement Act, the
Service immediately began efforts to carry out the
direction of the new legislation, including the
preparation of CCPs for all refuges. The
development of these plans is now ongoing
nationally. Consistent with the Improvement Act, all
refuge CCPs are being prepared in conjunction with

public involvement, and each refuge is required to
complete its own CCP within the 15-year schedule
(by 2012).

People and the Refuge System

The nation’s fish and wildlife heritage contributes to
the quality of American lives and is an integral part
of the nation’s greatness. Wildlife and wild places
have always given people special opportunities to
have fun, relax, and appreciate the natural world.

Whether through bird watching, fishing, hunting,
photography, or other wildlife pursuits, wildlife
recreation also contributes millions of dollars to local
economies. In 2002, approximately 35.5 million
people visited a national wildlife refuge, mostly to
observe wildlife in their natural habitats. Visitors
are most often accommodated through nature trails,
auto tours, interpretive programs, and hunting and
fishing opportunities. Significant economic benefits
are being generated to the local communities that
surround the refuges. Economists have reported
that national wildlife refuge visitors contribute more
than $792 million annually to local economies.

ECOSYSTEM DESCRIPTION

AND THREATS

The Souris River basin lies near the junction of two
ecosystems currently defined by the Service as the
“Mississippi Headwaters/Tall-grass Prairie” and
“Main stem Missouri River” ecosystems. However,
neither ecosystem, as defined and delineated,
includes or adequately describes the Souris River
basin area.

The Souris River basin is 15-80 miles north of a
continental divide formed by a major moraine, the
Missouri Coteau. Drainage of the basin is neither
east-southeast toward the Mississippi River nor
south toward the Missouri River. Instead, the basin
drains north into the Assiniboine River-Red River-
Hudson Bay system. Furthermore, the Souris River
basin area is mixed-grass prairie, not tall-grass
prairie. The area is characterized here more
appropriately as the “Hudson Bay headwaters/
mixed-grass prairie ecosystem” (figure 2).

In the United States, the Hudson Bay headwaters/
mixed-grass prairie ecosystem includes north-
central North Dakota north of the Missouri Coteau
and east to the edge of the Red River Valley. In
Canada, it includes southern Manitoba and
southeastern Saskatchewan. The Souris River basin
lies within a major physiographic subregion known
as the “Drift Plain,” which generally is characterized
by flat to gently rolling, moderately deep, loamy
soils that originated from glacial till. The basin is at



Figure 2. Ecosystem map.



the center of North America’s extensive Prairie
Pothole Region, which annually produces 20-25% of
the continent’s ducks and geese.

Until widespread cultivation of prairie soils
beginning nearly a century ago, the major ecological
community of the Hudson Bay headwaters/mixed-
grass prairie ecosystem was northern mixed-grass
prairie. Characteristic plants were grasses,
especially needlegrasses, wheatgrasses, and big
bluestem. Bur oak and quaking aspen dominated the
Turtle Mountains, along the present-day Manitoba
border. Woodland also occurred along much of the
Souris River; some stunted bur oak and aspen was
scattered among sandhills of present-day McHenry
County (includes the southern one-third of J. Clark
Salyer NWR); patches of trees and shrubs were
infrequently encountered at Des Lacs NWR; and
woody vegetation was rare elsewhere.

The contemporary landscape of the Souris River
basin is dominated by annually tilled cropland
(figure 3). Major crops include cereal grains,
principally wheat, and various oilseeds. Some
cropland areas classified as “highly erodible” have
been seeded to perennial, herbaceous cover (“old
cropland in seeded herbaceous cover” in figure 3)
under the U.S. Department of Agriculture’s (USDA)
Conservation Reserve Program (CRP). Hay is
harvested from seeded upland areas once annually,
usually in early to midsummer. Native meadows
along the Souris River also supply annual hay crops.
In addition, some seasonally flooded wetland basins
supply hay (typically late summer). There is almost
no irrigated cropland. Ranching for beef cattle,
usually cow-calf operations, is common locally
especially in the hilly, sandy area of McHenry
County (southeastern part of the basin) and along
the lower half of the Souris River.

Population growth is not an important issue in the
area. Rural towns are small (populations are
typically less than 1,000) and widely scattered. Most
people are concentrated in the south-central part of
the area—in a small city (Minot) and the nearby
Minot Air Force base, totaling about 40,000 people.

Major threats to the ecosystem’s natural resources
mostly are related to agriculture. Before Euro-
American settlement, the basin was a vast mosaic of
prairie and broad, shallow wetlands. Most of this
landscape has been drained and cultivated to
produce crops. Elevated levels of wind- and
waterborne sediments enter the Souris and Des
Lacs rivers via intermittent streams. This
sedimentation is a major threat to the ecological
function and biodiversity of riverine wetlands.
Scientists currently are assessing the magnitude of
this threat.

Pesticides are widely used in the area (especially for
oil seed crops) and, along with heavy metals and
other contaminants, may enter the rivers.

Invasion by introduced and woody plant species is a
major threat to the area. Trees and tall shrubs have
expanded, fragmenting most remnant prairie that
provides breeding habitat for grassland birds (most
of which are exhibiting continental population
declines). Leafy spurge has garnered most attention
in the area as a noxious weed species of management
concern. However, smooth brome (an introduced
grass) probably is the most significant, long-term
threat to the floristic diversity of remnant native
prairies in the area.

The ecological function and productivity of the
Souris River is significantly compromised by three
major dams along its course. Historically, the Souris
River was a broad, temporally dynamic river,
heavily braided along much of its course in present-
day North Dakota. The meandering main river
channel often was indistinct, characterized by
overbank flooding and the development of oxbow
ponds. Today, the river system is more static than
dynamic. A major reservoir occurs behind a dam at
Upper Souris NWR. Water levels of this reservoir
have been largely regulated for flood control and
water storage. However, the timing of water
releases from this and upstream reservoirs does not
coincide with that of historical spring flood events,
with negative implications for nesting by migratory
birds downstream. Much of the midriver section is
channelized. Natural processes such as streambed
scouring and silt transport are inhibited.

NATIONAL AND REGIONAL

MANDATES

This section presents highlights of legal mandates,
Service policy, and existing resource plans that
directly influenced development of this CCP.

Refuges are managed to achieve the mission and
goals of the Refuge System and the designated
purpose of the refuge unit as described in
establishing legislation or executive orders, or other
establishing documents. Key concepts and guidance
of the Refuge System are provided in the National
Wildlife Refuge System Administration Act of 1966
(Administration Act), Title 50 of the “Code of
Federal Regulations,” the “U.S. Fish and Wildlife
Service Manual” and most recently through the
Refuge System Improvement Act of 1997.

The Improvement Act amends the Administration
Act by providing a unifying mission for the Refuge
System, a new process for determining compatible
public uses at refuges and a requirement that each
refuge will be managed under a CCP. The
Improvement Act states that wildlife conservation is
the priority of Refuge System lands and that the
Secretary of the Interior will ensure that the
biological integrity, diversity, and environmental
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health of refuge lands are maintained. Each refuge
must be managed to fulfill the Refuge System
mission and the specific purposes for which it was
established. The Improvement Act requires the
Service to monitor the status and trends of fish,
wildlife, and plants at each refuge.

The Improvement Act declares that compatible
wildlife-dependent recreational uses are legitimate
and appropriate, priority public uses of the Refuge
System. Six uses (hunting, fishing, wildlife
observation and photography, and environmental
education and interpretation) are to receive special
consideration, in planning and management, more
than all other general public uses of the Refuge
System.

A detailed list of these and other laws and executive
orders that may affect the Souris River basin
refuges’ CCP or the Service’s implementation of the
CCP is provided in appendix B.

Service policies providing guidance on planning and
the day-to-day management of a refuge are
contained within the “National Wildlife Refuge
System Manual” and the “U.S. Fish and Wildlife
Service Manual.”

REFUGE CONTRIBUTIONS TO

NATIONAL AND REGIONAL PLANS

The Souris River basin refuges contribute to the
conservation efforts described here.

Fulfilling the Promise

A 1999 report, “Fulfilling the Promise, The National
Wildlife Refuge System” (U.S. Fish and Wildlife
Service [USFWS] 1999), is the culmination of a year-
long process by teams of Service employees to
evaluate the Refuge System nationwide. This report
was the focus of the first national Refuge System
conference in 1998—attended by refuge managers,
other Service employees, and representatives from
leading conservation organizations.

The report contains 42 recommendations packaged
with three vision statements dealing with wildlife
and habitat, people, and leadership. This CCP deals
with all three of these major topics and the planning
team looked to the recommendations in the
document for guidance throughout the plan.

Partners in Flight, Conservation of
the Land Birds of the United States:
Northern Mixed-grass Prairie

The “Partners in Flight” program began in 1990
with the recognition of declining population levels of

many migratory bird species. The challenge,
according to the program, is managing human
population growth while maintaining functional
natural ecosystems. To meet this challenge,
Partners in Flight worked to identify priority land-
bird species and habitat types. Partners in Flight
activity has resulted in 52 bird conservation plans
covering the continental United States.

The primary goal of Partners in Flight is to provide
for the long-term health of the bird life of this
continent. The first priority is to prevent the rarest
species from going extinct. The second priority is to
prevent uncommon species from descending into
threatened status. The third priority is to “keep
common birds common.”

There are 58 physiographic areas, defined by similar
physical geographic features, wholly or partially
contained within the contiguous United States and
several others wholly or partially in Alaska. The
Souris River basin refuges lie within the northern
mixed-grass prairie, which is physiographic area 37
(figure 4).

The area includes almost the entire eastern half of
South Dakota and central North Dakota, from the
Red River Valley on the east, to the Missouri River
and Montana border on the south and west. In
Canada, it includes a small portion of southern
Manitoba and a swath that crosses Saskatchewan
and extends into Alberta. The southern edge of this
physiographic area is the terminus of a glacial
moraine parallel to the course of the nearby Missouri
River. To the north, prairie gives way to aspen
parkland.

Precipitation declines and evaporation rates
increase from east to west across the northern
mixed-grass prairie, resulting in differences in the
height of dominant grasses. To the east, the mixed
grass begins as topography rises out of the tall-grass
prairie of the Red River Valley. Grass height
gradually decreases toward the western boundary of
this physiographic area.

Because of the glacial history of the northern mixed-
grass prairie and the relationship between
precipitation and evapotranspiration, the area is
dotted with thousands of depressions that range
from permanently to periodically wet. This area is
the area known as the Prairie Pothole Region.
Internally, the various moraines are particularly
rugged and marked by potholes.

Priority bird species and habitats of the northern
mixed-grass prairie include:

Grassland
Baird’s sparrow
greater prairie-chicken
McCown’s longspur



Figure 4. Physiographic areas of the United States.

Sprague’s pipit
Le Conte’s sparrow

Wetland

yellow rail
Nelson’s sharp-tailed sparrow
marbled godwit

Riparian Woodland

Bell’s vireo

River Sandbars
piping plover
waterfowl
shorebirds

Several high-priority species of shorebirds breed in
the northern mixed-grass prairie, and huge numbers
of more northerly breeding bird species pass
through during migration. This includes most of the
global population of very high-priority species such
as buff-breasted sandpiper and Hudsonian godwit.

Maintenance of large, unfragmented, grassland
ecosystems is the conservation objective for areas
such as the Missouri Coteau where agriculture is not
dominant. On the drift prairie and other agricultural
areas, conservation of discrete blocks of grassland-
wetland complexes is recommended.

North American Waterfowl
Management Plan

The North American Waterfowl Management Plan
(NAWMP) was originally written in 1986. The plan
envisioned a 15-year effort to achieve landscape
conditions that could sustain waterfowl populations.
Specific NAWMP objectives are to increase and
restore duck populations to the average levels of the
1970s—62 million breeding ducks and a fall flight of
100 million birds.

By 1985, waterfowl populations had plummeted to
record lows. Habitat that waterfowl depend on was
disappearing at a rate of 60 acres per hour.
Recognizing the importance of waterfowl and
wetlands to North Americans and the need for
international cooperation to help in the recovery of a
shared resource, the United States and Canada
governments developed a strategy to restore
waterfowl populations through habitat protection,
restoration, and enhancement. Mexico became a
signatory to the plan in 1994.

The plan is innovative because of its international
scope, plus its implementation at the regional level.
Its success depends on the strength of partnerships
called “joint ventures,” involving federal, state,
provincial, tribal, and local governments; businesses;
conservation organizations; and individual citizens.

Joint ventures are regionally based, self-directed
partnerships that carry out science-based conservation
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through a wide array of community participation.
Joint ventures develop implementation plans
focusing on areas of concern identified in the plan.

To date, the NAWMP contains 12 habitat joint
ventures and 2 species joint ventures with a wide
variety of public and private partners. As of the end
of 2003, plan partners have invested more than $3.2
billion to protect, restore, or enhance more than 13.1
million acres of habitat. The Souris River basin
refuges lie within the Prairie Pothole Joint Venture
(PPJV).

Prairie Pothole Joint Venture
Implementation Plan

The Prairie Pothole Region remains the most
important waterfowl-producing region on the
continent, generating more than half of North
America's ducks. Nearly 15% of the continental
waterfowl population comes from the PPJV region
(Montana, the Dakotas, Minnesota, and Iowa). As
many as 10 million ducks and 2 million geese use this
region during migration or for nesting. The wetlands
and associated grassland in the PPJV region provide
breeding habitat to more than 200 species of
migratory birds.

The PPJV implementation plan was prepared in
2005, and outlined a mission, vision, goals,
objectives, and strategies for joint venture
activities. Individual state action groups and
steering committees prepared state action plans that
“stepped down” joint venture activities to the state
and local level.

The goal of the PPJV is to increase waterfowl
populations through habitat conservation projects
that improve natural diversity across the prairie
pothole landscape of the United States. The joint
venture attempts to carry out landscape-level
habitat projects so that waterfowl populations
increase during the wet years and stabilize under
moderate wetland conditions. Since little can be
done to stabilize breeding populations across the
Prairie Pothole Region during extended drought,
joint venture strategies are designed to carry out
actions that take advantage of years when
precipitation is at least normal.

Wetland Protection Objective

Protect in perpetuity 1.4 million acres of high-
priority wetlands at risk, including 1.2 million acres
through perpetual easements and 200,000 acres
through fee-title acquisitions.

Grassland Protection Objective

Protect in perpetuity 10.4 million acres of priority
(over 55 acres in size) native prairie, including 10
million acres through perpetual easements and
400,000 acres through fee-title acquisitions.

Wetland Restoration Objective

Restore wetlands sufficient to carry an additional
492,000 total breeding duck pairs over the capacities
identified in table 1 of the “Prairie Pothole Joint
Venture 2005 Implementation Plan, Section IT—
Waterfowl Plan.”

Grassland Restoration Objective

Restore 393,000 acres of grasslands associated with
high-density wetland communities.

Recovery Plans for Federally Listed
Threatened or Endangered Species

Where federally listed threatened or endangered
species occur at the Souris River basin refuges,
management goals and strategies in their respective
recovery plans will be followed. The list of
threatened or endangered species that occur on the
refuges will change as species are listed or delisted,
or as listed species are discovered on refuge lands.

Edward Henry/USFWS

Lake Darling at Upper Souris NWR is within the area
designated as critical habitat for the federally listed
piping plover.

At the time of plan approval, Upper Souris NWR is
following the draft recovery plan for piping plovers
in the northern Great Plains (USFWS 1994). The
Service conducted a biological evaluation of the
actions in this CCP per section 7 of the Endangered
Species Act (see appendix C).

State Comprehensive Conservation
Wildlife Strategy

Over the past several decades, documented declines
of wildlife populations have occurred nationwide.
Congress created the State Wildlife Grant (SWG)
program in 2001. This program provides states and
territories with federal dollars to support
conservation aimed at preventing wildlife from
becoming endangered and in need of protection
under the Endangered Species Act. The SWG
program represents an ambitious endeavor to take



an active hand in keeping species from becoming
threatened or endangered in the future.

According to the SWG program, each state,
territory, and the District of Columbia must
complete a comprehensive wildlife conservation
strategy (CWCS) by October 1, 2005 to receive
future funding.

These strategies will help define an integrated
approach to the stewardship of all wildlife species,
with additional emphasis on species of concern and
habitats at risk. The goal is to shift focus from
single-species management and highly specialized
individual efforts to a geographically based,
landscape-oriented, fish and wildlife conservation
effort. The Service approves CWCSs and
administers SWG program funding.

The State of North Dakota CWCS was reviewed and
information was used during development of the
CCP. The goals and objectives of the State of North
Dakota CWCS are supported by the CCP through
implementation of habitat goals and objectives.

Figure 5. The Planning Process

1"

THE PLANNING PROCESS

This CCP for the three Souris River basin refuges is
intended to comply with the Improvement Act,
NEPA, and implementing regulations of the acts.
The Service’s policy establishes requirements and
guidance for Refuge System planning, including
CCPs and step-down management plans to ensure
that planning efforts comply with the Improvement
Act. The planning policy identifies several steps of
the CCP and EA process (also see figure 5):

Form a planning team and conduct preplanning.
Initiate public involvement and scoping.

Draft the vision statement and goals.

Develop and analyze alternatives, including the
proposed action.

m Prepare the draft CCP and EA.

m Prepare and adopt the final CCP and EA and
issue a “finding of no significant impact” (FONSI)
or determine if an environmental impact
statement is needed.

m Implement the CCP; monitor and evaluate.

m Review the CCP every 5 years and revise it every
15 years.
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The Service began the preplanning process for the
refuges in June 2002. A planning team was
developed shortly after an initial kickoff meeting,
which included the following team members:

m Service personnel from the refuges and division of
refuge planning (region 6, Lakewood, Colorado)

m Personnel from NDGF

m Personnel from USGS’s biological resources
division

A list of planning team members and other major
contributors to development of this CCP is in
appendix D. Several items were addressed during
preplanning including the development of a mailing
list, planning schedule, and public involvement plan.
Internal scoping was conducted by identifying
refuge qualities and issues over a course of several
meetings.

The Service developed four unique management
alternatives based on the issues, concerns, and
opportunities expressed during the scoping process.

The evaluation of the alternatives was documented
in “Draft Comprehensive Conservation Plan and
Environment Assessment—Des Lacs National
Wildlife Refuge, J. Clark Salyer National Wildlife
Refuge, Upper Souris National Wildlife Refuge,”
which was published in February 2007. After the
public comment period for the draft CCP and EA,
the Service finalized the CCP.

Coordination with the Public

Public scoping began January 17, 2003, with
publication in the Federal Register of the notice of
intent (NOI) to prepare a CCP and associated
environmental document for the three refuges.

A mailing list of more than 220 names was created
and includes private citizens; local, regional, and
state government representatives and legislators;
other federal agencies; and nonprofit organizations
(see appendix E).

In March 2003, the Service sent a planning update to
each individual on the mailing list. Information was
provided on the history of the Refuge System and
the CCP process, along with a schedule of and
invitation to upcoming open houses. Open houses
were announced in local newspapers, on radio
stations, and on television stations. Flyers were
posted at local businesses throughout the region.
Announcements were made at local organizations
including, Minot City Council, Bottineau County
Wildlife Club, and Rotary Club meetings.

The Service held six open houses March 24-27, 2003.
At each meeting, the CCP planner or refuge
personnel gave a presentation on the history of the
program along with an overview of the CCP and
NEPA processes. Attendees were encouraged to

ask questions and offer comments. The Service
invited attendees to submit additional thoughts or
questions in writing and gave each a two-page
comment form to complete. The turnout was mixed,
from a few attendees to 18 individuals at a single-
refuge meeting.

In addition to holding scoping meetings, the Service
sent postage-paid comment forms to everyone on
the mailing list with an April 30, 2003, response
deadline.

The Service sent a second planning update (with
comment form) to each individual on the mailing list
in November 2003. This update provided
information on the ongoing public involvement effort
and a summary of the public comments received
during the open houses.

The Service considered the input gathered from
open houses, planning updates, and public comments
during development of this CCP.

State Coordination

In July 2002, an invitation letter to participate in the
CCP process was sent by the Service’s regional
director (region 6), to the director of the NDGF.
Local NDGF wildlife managers and refuge staff
maintain excellent and on-going working relations
that precede the start of the CCP process. An
NDGF representative is part of the core CCP
planning team and has been a participant in each
workshop. The NDGF’s mission is to “protect,
conserve, and enhance fish and wildlife populations
and their habitats for sustained public consumptive
and nonconsumptive uses.” The NDGF is
responsible for managing natural resource lands
owned by the state, in addition to enforcement
responsibilities for the state’s fish, wildlife, and
endangered species. The state currently manages
about 78,000 acres in support of wildlife, recreation,
and fisheries.

In November 2002, an invitation letter to participate
in the CCP process was sent by the regional director
to the state engineer of the North Dakota State
Water Commission. A commission representative is
part of the CCP planning team, but the commission
was not a participant in the planning workshops.

The refuge managers initially contacted elected
officials in January 2003. They were contacted again
via two planning updates that provided information
on the CCP process, outlined the public meeting
schedule, and included a summary of public
comments received.

Coordination with other Federal
Agencies

In July 2002, an invitation letter to participate in the
CCP process was sent by the Service’s regional



director to the colonel of the St. Paul District of the
U.S. Army Corps of Engineers (USACE). A
representative was assigned to the core planning
team. Input has been provided to the CCP through
attendance at planning workshops and review of
planning documents.

Tribal Coordination

On July 26, 2002, six Native American tribal
governments in North Dakota and South Dakota
(Sisseton—Wahpeton Sioux, Spirit Lake Tribal
Council, Standing Rock Sioux, Three Affiliated
Tribes [Mandan, Hidatsa, and Arikara], Fort Peck
Tribal Executive Board, and the Turtle Mountain
Band of Chippewa) were contacted through a letter
from the Service’s regional director. The letter
provided information about the upcoming CCP and
invited recipients to serve on the core planning
team. Responses were as follows:

m The Service received a response from the chair of
the Turtle Mountain Band of Chippewas and a
tribal representative was assigned to the planning
team. Tribal input has been obtained through
review of CCP documents.

m The Service received a response from the Three
Affiliated Tribes and two tribal representatives
were assigned to the planning team. A tribal
representative attended the vision and goals
workshop. Additional input was obtained through
review of CCP documents.
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Results of Scoping

Table 1 shows the planning process activities. The
Service used comments collected from scoping
meetings and correspondence to help develop key
issues. The Service determined alternatives that
could most appropriately address these issues (as
documented in the draft CCP and EA). Chapter 2
provides a summary of these issues and the
associated resource ramifications.

“Appendix E, Public Involvement” includes
comments received during the public review of the
draft CCP and EA, along with responses by the
Service.

Plan Amendment and Revision

The Service will review this CCP annually to
determine the need for revision. A revision will
occur when significant information becomes
available.

Detailed step-down management plans (see chapter 4)
that address the completion of specific strategies
will support achievement of goals and objectives for
the Souris River basin refuges.

Revisions to the CCP and the step-down
management plans will be subject to public review
and NEPA compliance.

At a minimum, the Service will evaluate the CCP
every b years and revise the CCP after 15 years.

Table 1. Planning process summary for the Souris River basin refuges, North Dakota.

Date Event Outcome
Toured refuges. Kickoff meeting (CCP overview;,
. . establishment of planning team; identified purpose of the
June 3-6, 2002 CCP kickoff meeting. refuges, history, and establishing authority; developed
planning schedule).
January 2003 gglla)(t;u%{;%aegei;hfhe Notified the public of the upcoming preparation of the
Federal Register. CCP.

January 14-15,
2003

Vision and goals
workshop.

Conducted internal scoping by developing initial issues
and qualities lists. Developed a vision statement and
goals.

March 18-20,
2003

News releases for public
meetings sent to local
newspapers, and radio
and television stations.

Notified public of opportunities for involvement in the
CCP process.

March 24, 2003

Public open house in
Mohall, North Dakota.

Opportunity for public to learn about the CCP.

March 25, 2003

Public open house in

Bowbells, North Dakota.

Opportunity for public to learn about the CCP.

March 26, 2003

Public open houses in
Bottineau and Kenmare,
North Dakota.

Opportunity for public to learn about the CCP.
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Table 1. Planning process summary for the Souris River basin refuges, North Dakota.

Date

FEvent

Outcome

March 27, 2003

Public open houses in
Towner and Minot, North
Dakota.

Opportunity for public to learn about the CCP.

Site visit to refuges by

Toured refuges. Met with refuge staff. Collected data for

March 2003 USGS-Northern Prairie >
Wildlife Research Center. | 21 assessment of wetland conditions at the refuges.
%ﬁe visit to refuges by USGS researchers met with refuge staff to understand
. ort Collins Science o . .
April 2003 Center (policy analysis refuge needs, visitation, and management issues to design
; policy Y a public use survey.
science assistance branch).
August 2003 Survey distributed to Conduc‘ged research to assess (1) VISItO‘I‘ experience,
L perceptions, and preferences, and (2) visitor spending in
August 2004 refuge visitors. ; .
relation to recreation.
September 24 Wetlands biological Planning team toured refuges with representatives from
20(1;)3 ’ workshop; field Northern Prairie Wildlife Research Center and discussed
assessment. wetland conditions.
Assessment of wetland Report issued by USGS-Northern Prairie Wildlife
December 2003 Research Center: A Biological Assessment of Wetland

conditions complete.

Conditions on the Souris River National Wildlife Refuges.

January 25-26,
2005

Alternatives workshop.

Developed a range of alternatives for the refuges.

Environmental
March 15-16, consequences workshop Reviewed the anticipated environmental consequences.
2005 and identification of the Identified alternative B as the proposed action.
proposed action.
Reviewed the proposed objectives, strategies, and
May 26, 2005 Objectives workshop. rationale for implementation of the proposed action
(i.e., draft CCP).
Internal review of the .
June 2006 draft CCP and EA. Received comments on the draft CCP and EA.
February 2- Release of the draft CCP

March 19, 2007

and EA for public review.

Received comments on the revised draft CCP and EA.

March 6, 2007

Public open house in
Minot, ND.

Increased public understanding of the draft CCP and EA.
Received public comments about the draft CCP and EA.

August 2007

CCP approval.

Selection of the preferred alternative (“B”) for the final
CCP.




I
2 The Refuges

The three Souris River basin refuges were The Des Lacs Migratory Waterfowl Refuge (later
established by executive order in 1935. renamed “Des Lacs National Wildlife Refuge”) was
established by Executive Order (EO) 7154-A (figure 6).

By virtue of and pursuant to the authority
vested in me as President of the United
States, and in order to further the purposes
of Migratory Bird Conservation Act (45 Stat.
1222), it is ordered that the following-
described lands, acquired or to be acquired
by the United States, in Burke and Ward
Counties, North Dakota, consisting of 24,100
acres, more or less, be, and they are hereby,
reserved and set apart for the use of the
Department of Agriculture, subject to valid
existing rights, as a refuge and breeding
ground for migratory birds and other
wildlife: Provided, that any private lands
within the areas described shall become a
part of the refuge hereby established upon the
acquisition of title or lease thereto by the
United States: (legal description of land)...
This refuge shall be known as the Des Lacs
Migratory Waterfowl Refuge.

—Franklin D. Roosevelt, August 22, 1935

USFWS

The Lower Souris Migratory Waterfowl Refuge
(later renamed “J. Clark Salyer National Wildlife
Refuge”) was established by EO 7170 (figure 7).

By virtue of and pursuant to the authority
vested in me as President of the United
States, and in order to further the purposes
of Migratory Bird Conservation Act (45 Stat.
1222), it is ordered that the following-
described lands, acquired or to be acquired
by the United States, in Bottineau and
McHenry Counties, North Dakota, consisting
of 40,000 acres, more or less, be, and they are
hereby, reserved and set apart for the use of
the Department of Agriculture, subject to
valid existing rights, as a refuge and
breeding ground for migratory birds and
other wildlife: Provided, that any private
lands within the areas described shall
become a part of the refuge hereby
established upon the acquisition of title or
lease thereto by the United States: (legal
description of land)... This refuge shall be
known as the Lower Souris Migratory
Waterfowl Refuge.

—Franklin D. Roosevelt, September 4, 1935

USFWS

USFWS
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Figure 6. Base map for Des Lacs NWR, North Dakota.



Figure 7. Base map for J. Clark Salyer NWR, North Dakota.
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The Upper Souris Migratory Waterfowl Refuge
(Iater renamed “Upper Souris National Wildlife
Refuge”) was established by EO 7161 (figure 8).

By virtue of and pursuant to the authority
vested in me as President of the United
States, and in order to further the purposes
of Migratory Bird Conservation Act (45 Stat.
1222), it is ordered that the following-
described lands, acquired or to be acquired
by the United States, in Renville and Ward
Counties, North Dakota, consisting of 40,000
acres, more or less, be, and they are hereby,
reserved and set apart for the use of the
Department of Agriculture, subject to valid
existing rights, as a refuge and breeding
ground for migratory birds and other
wildlife: Provided, that any private lands
within the areas described shall become a
part of the refuge hereby established upon the
acquisition of title or lease thereto by the
United States: (legal description of land)...
This refuge shall be known as the Upper
Souris Migratory Waterfowl Refuge.

—Franklin D. Roosevelt, August 27, 1935

PURPOSE

Refuge System lands have been acquired under a
variety of legislative acts and administrative
orders. The transfer and acquisition authorities
used to obtain the lands usually have one or more
purposes for which land can be transferred or
acquired. Over time, an individual refuge may
contain lands that have been acquired under a
variety of transfer and acquisition authorities with
different purposes.

As stated in the executive orders, the purpose of all
three Souris River basin refuges is for a “refuge
and breeding ground for migratory birds and other
wildlife.”

Tim McCabe/USFWS

The hooded merganser is a common maigratory bird that
nests at the Souris River basin refuges.

VISION AND GOALS

The vision describes what the refuges will be, or
what the Service hopes to do, and is based
primarily on the Refuge System mission and
specific purpose of each refuge.

The vision is a future-oriented statement designed
to be achieved through refuge management by the
end of the 15-year CCP planning horizon.

Vision

From Paleo-Indians on the tails of the Ice Age—
to the Assiniboine and Chippewa,
early fur trappers, explorers, and naturalists;
eminent bison herds and astoundingly
abundant bird life; fires stretching for miles to
revitalize treeless prairie; and determined
homesteaders and vanquished farms
of the Dust Bowl era...

The Souris River basin figures prominently
wm the cultural and natural history of
madcontinent Novth America’s plains and
prairies. Three national wildlife refuges of the
Souris River basin—Des Lacs, J. Clark Salyer,
and Upper Souris—will enhance populations
of migratory birds, including waterfowl, and
other wildlife native to the landscape by
conserving the ecology and natural character
of the northern plains region.

The refuges will create a sense of awe and wonder
by providing an array of wildlife-dependent
recreational and educational experiences
that enhance visitor awareness of the
splendid natural and cultural heritage
of the northern plains.

Functioning as integral parts of the ecosystems
and human commumnities to which they belong,
the Souris River basin refuges
will seek collaborative partnerships
to attain common goals.

A diverse and passionate refuge workforce
will rely on sound science to understand
and restore or emulate natural processes

essential to the integrity and perpetuation

of magor biological communities
with which the refuges are entrusted.




Figure 8. Base map for Upper Souris NWR, North Dakota.
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The Service developed a set of goals for the refuges
based on the Improvement Act and information
developed during project planning. The goals direct
work toward achieving the vision and purpose of
the refuges, and outline approaches for managing
resources. Some goals apply to all three refuges,
while other goals apply to only one or two of the
three refuges based on occurrence of habitat types.

Descriptions of maor habitat types are in chapter 3,
“Refuge Resources and Descriptions.”

Drift Prairie Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of the mid-1800s drift prairie. Create the
temporally and spatially dynamic habitat conditions
that will attract most breeding bird species and
other vertebrate fauna characteristic of that era.
(Applies to all three Souris River basin refuges.)

Prairie Slope Goal

Restore representative examples of prairie slopes to
preserve some of the most pristine plant communities
that remain in the Souris River basin and promote
appreciation and stewardship of prairie resources.
(Applies to all three Souris River basin refuges.)

Prairie Parkland Goal

Restore and maintain extensive examples of plant
communities characteristic of the mid-1800s prairie
parkland. Create the temporally and spatially
dynamic habitat conditions that will attract most
breeding bird species and other vertebrate fauna
characteristic of that era.

(Applies only to J. Clark Salyer NWR.)

Sandhills Goal

Restore and maintain plant communities
characteristic of the mid-1800s sandhills within the
prairie parkland landscape.

(Applies only to J. Clark Salyer NWR.)

Old Cropland Goal

On high-priority old cropland areas, establish native-
dominated, perennial herbaceous cover that, with
modest management, resists invasion by introduced
cool-season grasses and noxious weeds. This seeded
cover will help form extensive, contiguous blocks of
structurally diverse, open grassland for grassland-
dependent, breeding bird species.

(Applies to all three Souris River basin refuges.)

Coulee Woodland and Coulee
Woodland Edge Goal

Acknowledge a nearly irreversible, localized
establishment of mature, contiguous woodland and

minimally manage these areas as breeding and
migration habitat principally for forest-interior,
migratory bird species such as veery and ovenbird.
Strive to eliminate remaining, noncontiguous, edge-
dominated tree and tall shrub cover, particularly
near high-priority drift prairie and the largest,
most contiguous grassland tracts.

(Applies only to Des Lacs NWR and Upper Souris NWR.)

Riparian Woodland Goal

Maintain the approximate presettlement extent of
green ash—American elm riparian woodland within
the floodplain of the Souris River to benefit a broad
suite of woodland-associated, breeding bird species.
(Applies only to J. Clark Salyer NWR and Upper
Souris NWR.)

Meadow Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of seasonally flooded meadows within the Souris
River floodplain to attract grassland- and wetland-
dependent bird species and other wildlife.

(Applies to all three Souris River basin refuges.)

Wetland Goal

Manage riverine wetlands, including marshes and
lakes, to sustain the long-term capacity of riverine
wetlands to support diverse plant and wildlife
communities. Restore ecological processes that
sustain long-term productivity of wetlands.
(Applies to all three Souris River basin refuges.)

Island Goal

Manage islands to attract waterfowl and increase
nest survival, especially during drought years when
wetland habitat outside of the Souris River basin
refuges is limited.

(Applies to all three Souris River basin refuges).

Cultural Resource Goal

Discover and protect cultural resources and
interpret sites when the interpretation does not
adversely affect habitat management.

(Applies to all three Souris River basin refuges.)

Visitor Service Goal

Provide wildlife-dependent recreational opportunities
to a diverse audience when the administration of
these programs does not adversely affect wildlife
and habitat management.

(Applies to all three Souris River basin refuges.)

Research and Science Goal

Conduct innovative natural resource management
using sound science and applied research to
advance the understanding of natural resource



function and management within the northern
Great Plains.
(Applies to all three Souris River basin refuges.)

Operations Goal

Efficiently use funding and staffing for the benefit
of all natural and cultural resources, the National
Wildlife Refuge System, and present and future
generations. Effectively manage visitor service
programs that complement habitat management.
(Applies to all three Souris River basin refuges.)

SPECIAL VALUES

During the vision and goals workshop, the planning
team identified the outstanding qualities of the
refuges. Qualities are the characteristics and
features that make the areas special and worthy of
refuge status.

The Souris River basin refuges

m preserve a large component of the natural
environment totaling 110,220 acres;

m provide breeding habitat for five bird species
that are endemic to the northern mixed-grass
prairie region (an endemic species is one with a
distribution that is limited to a specific, relatively
small, geographic area);

m represent a comprehensive collection of most
North Dakota plant communities;

m have some of the only remaining representative
tracts of native prairie on the Drift Plain, a
declining and threatened type of prairie habitat,

m are associated with rivers and serve as sediment
traps for the Hudson Bay drainage;

m are a critical area of the Central Flyway and
provide resting and breeding habitat for
migratory birds;

m are in an area that has been a gathering spot for
people and wildlife through time;

m occur in an area with a rich history of
paleohistory, early exploration, and settlement;

m were originally developed in part by the Civilian
Conservation Corps (CCC);

m have potential for a broad range of partnerships
that are integral to every aspect of refuge
management (hunting, fishing, research, and
education).

PLANNING ISSUES

Several key issues were identified following the
analysis of comments collected from refuge staffs
and the public, and a review of the requirements of
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Stiff sunflower.

the Improvement Act and the NEPA. Substantive
comments (those that could be addressed within the
authority and management capabilities of the
Service) were considered during formulation of the
alternatives for future management. These key
issues are summarized below.

Habitat and Wildlife Management

Complex ecological processes and disturbance
regimes are fundamental to the evolution and
maintenance of prairie and wetland habitat in the
northern Great Plains. These dynamic phenomena
have been drastically impaired, however, since
Euro-American settlement of the region a century
ago. Processes such as fire, grazing, and drought
shaped plant communities of the region. When
these important processes change (for example,
decrease in the frequency of fire), native plant
communities and wildlife populations are negatively
affected.

Refuge management decisions are often based on
economic and political factors rather than on
ecological principles or biological needs of wildlife
species and their habitats entrusted to the Service’s
care. Biology should guide management decisions
for the Refuge System. Too often, however,
biological needs of wildlife and their habitats
receive less consideration than socioeconomic and
political factors in the decision-making process.

Some refuge habitats are so badly degraded that
they may no longer have potential to be restored.
Beyond some biological threshold, many plant
communities or habitats are unlikely to be restored
regardless of effort expended. Invasive species—
namely woody plants, introduced cool-season
grasses (for example, smooth brome and Kentucky
bluegrass), and noxious weeds (for example, leafy
spurge and Canada thistle)—compromise the
integrity of refuge habitats and devalue the areas
for wildlife. Programs to control these plants divert

Gary Eslinger/USFWS



22

important resources from other habitat
management initiatives.

Prescribed fire, haying, and grazing can be
controversial management tools, especially when
goals and objectives that direct their use are
unclear or poorly understood by the public. The
public often is either strongly supportive or
adamantly opposed to use of these tools. Use of fire
and grazing can be controversial simply because
their use in other regions is highly controversial
(for example, grazing is extremely controversial in
arid western states).

Personnel of the three refuges suggest that (1) goals
and objectives should emphasize management of
plant communities as habitat for wildlife, and

(2) research and monitoring should be used to
predict wildlife response to management. Most
factors that influence the dynamics of wildlife
populations, especially those of migratory birds, may
not be directly influenced at the individual refuge
level; but can be influenced indirectly through
appropriate or inappropriate management of habitat.

Direct control of mammalian and avian nest
predators (mainly predators of waterfowl nests) is
controversial with the public and within the
scientific community. Some groups and individuals
question the ethics of killing one group of species to
benefit another group, especially to increase
recreational hunting. Predator control is known to
increase the survival of duck nests in northern
prairies, but its indirect effects on other grassland
bird and nontarget mammal species are poorly
understood.

Current and future effects of emerging wildlife
diseases, especially West Nile virus, avian
influenza, and chronic wasting disease are
unknown. Efficacy of methods to contain and
control avian botulism remains a concern. Real and
perceived threats of wildlife to human transmission
of some diseases are a concern with the publiec.

Water Quality and Management

Wetland management practices, especially lowering
water levels (“drawdowns”), can be controversial
with the public. The role of drawdowns in maintaining
long-term marsh productivity is poorly understood
by the public. Refuge visitors see a dry wetland and
conclude that this condition is not beneficial to
wildlife. Refuges can do a better job of educating
the public on the need and benefits of manipulating
water levels.

Sustained long-term productivity of riverine marshes
in the Souris River basin is likely compromised by
physical modifications of the Souris River (for
example, dams, channelization, and sedimentation)
and by political constraints associated with

management of the river (for example, flood control
and altered hydroperiod).

Sedimentation and nonpoint source pollution affect
water quality and long-term management potential
of refuge wetlands. The public is interested in
having a high-quality water source within the
Souris River basin. Refuge staff is also concerned
that highly variable water supplies (timing and
duration of river flows), coupled with increased
sediment loads associated with flooding and
wetland drainage within the Souris River basin,
may hinder wetland management and restoration.

Public Outreach and Partnerships

Opportunities are often missed for the public to
learn about refuges and their management.
Communication could be enhanced regarding topics
such as public use opportunities, habitat management,
water management, and the economic benefits of
the refuges.

Partnerships with local schools, universities, special
interest groups, and state and local governments
should be strengthened to further education,
especially experiential learning.

Opportunities for outreach and partnerships are
constrained by declining rural populations,
especially by outmigration of people to urban
centers outside North Dakota. In addition, few
nongovernmental organizations exist in North
Dakota that have an interest in wildlife and habitat.

Environmental education at Des Lacs NWR.

Visitor Service Programs

Today’s increasingly mobile society is demanding
greater use of refuges for uses such as hunting,
fishing, wildlife observation, and environmental
education. Increased levels of these uses may exceed
the capacity at which services can be provided,
unless refuge staff and budgets also increase.

USFWS



However, increased visitor service can elevate the
profile and awareness of refuge-related issues and
activities. Some requested activities are not allowed
because they are incompatible with the purpose of
the refuges (for example, all-terrain vehicle [ATV]
and snowmobile use). At Upper Souris NWR,
facilities may be inadequate to accommodate all
who wish to participate in refuge activities.

Refuges are probably underused for nonconsumptive
recreation such as wildlife observation and
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photography. These opportunities may increase as
refuge habitat and wildlife management are enhanced.

Refuge Operations

The refuges are currently understaffed and poorly
funded relative to the scope and responsibility of
management. Service personnel at national wildlife
refuges in North Dakota manage more land with
fewer people than other refuges in the Refuge
System.






3 Refuge Resources and Descriptions

Native prairie clover and coneflowers.

The three refuges lie within the Souris River basin,
which extends from north-central North Dakota to
southeastern Saskatchewan and southwestern
Manitoba.

The J. Clark Salyer NWR is the largest of the
three refuges, at 58,700 acres. Upper Souris NWR
covers 32,092 acres and Des Lacs NWR covers
19,500 acres. The Souris River basin is in the
eastern, mesic (moist) subregion of the northern
mixed-grass prairie, principally within the
Agropyron-Andropogon-Stipa (needlegrass-
bluestem-wheatgrass) vegetation association
(Kuchler 1964, Coupland 1992, Bragg 1995).
However, the contemporary landscape is
dominated by annually tilled cropland (see figure 3
in chapter 1).

In the late 1880s and early 1890s, Government
Land Office officials surveyed the basin’s vast
prairie to guide forthcoming settlement by Euro-
American homesteaders. The surveyors may have
unknowingly encountered one of North America’s
most botanically diverse native grasslands,
encompassing more than 750 plant species.

Although characterized by cool-season, mid-height
grasses, the prairie was mixed grass, because it also
included widespread tall-grass and short-grass
prairie elements. These mainly were big bluestem
communities on low, moist sites and blue grama—
threadleaf sedge communities on higher, relatively
dry sites such as sandy or elevated ridges and
southwest-facing slopes.

Like other northern mixed-grass prairie, the
prairie in the Souris River basin evolved with
interacting grazing and fire disturbances (Higgins
1986), as well as marked climatic variability (Bragg
1995). Through the mid-1800s, the Souris River
basin was a significant, year-round range for bison
(Hanson 1984) and experienced roughly a 5-year
fire return interval characteristic of the region
(Bragg 1995). These major, frequent disturbances
ended by the early 1900s. Bison had been extirpated,
and Euro-American homesteaders who settled in
the basin suppressed fires (Grant and Murphy
2005). Before settlement, trees mainly had been
restricted to green ash-American elm woodland
along the Souris River and on some steep north
slopes of adjoining major coulees (ravines). Bur oak

Gary Eslinger/USFWS
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and quaking aspen brush had occurred on steep,
fire-protected scarps in the sandhills of present-day
J. Clark Salyer NWR. However, without frequent
fire and grazing disturbances, tree and shrub cover
significantly increased throughout much of the area
(Grant and Murphy 2005).

The Souris and Des Lacs rivers are perennial,
exhibiting many old oxbows, meander scars, and
channel relicts. Prior to settlement, numerous
riverine and palustrine (nonflowing, such as ponds
and marshes) wetlands were maintained by
periodic overbank flooding. With settlement of the
region, the Souris and Des Lacs rivers were
significantly modified (1) by drainage and
channelization, and (2) by construction of many
low-head dams along the river to regulate flooding
and restore wetlands or augment wetland
management on the three refuges. Because of these
changes, few natural riverine wetlands remain on
the Souris River basin refuges.

Environments and natural resources of the Souris
River basin refuges are described in the following
sections:

m physical attributes

m biological attributes

m cultural resources

m special management areas
m visitor services

m socioeconomic environment

PHYSICAL ATTRIBUTES

This section describes the climate, physiography,
geology, soils, and water resources of the Souris
River basin refuges.

Climate

Area climate is semi-arid to subhumid continental,
with average monthly temperatures ranging from
5°F in January to 68°F in July (USFWS,
unpublished). There are significant daily and
annual temperature fluctuations and precipitation
is erratic. Average annual precipitation (1898-2002)
is 16-17 inches, most falling as rain during April-
September.

The National Climate Data Center has entered into
a long-term agreement with the Service to install
and operate one of the National Oceanic and
Atmospheric Administration’s U.S. Climate
Reference Network meteorological stations at the
Des Lacs NWR. The station will provide data on
long-term climate change in the northern Great
Plains, as one of a series of meteorological stations.
The station will be located at the northwest end of

the refuge, 2.2 miles south of Canada and will
operate by 2006.

Physiography, Geology, and Soils

The physiography (mainly soils and topography) of
each refuge was uniquely shaped by ice flow
associated with the Wisconsin lobe of the Laurentide
Ice Sheet during the end of the Pleistocene Epoch
(Bluemle 1991).

The Des Lacs River and upstream portion of the
Souris River (encompassing Des Lacs NWR and
Upper Souris NWR) were formed by catastrophic
meltwater release from two large glacial lakes
about 10,000 years ago. River channels at Des Lacs
NWR and Upper Souris NWR were spillways from
these glacial lakes and thus the refuges (especially
Des Lacs NWR) are characterized by steep, high-
relief valleys roughly 0.7 mile wide and 165 feet
deep (Lord and Kehew 1990). Soils at Des Lacs
NWR and Upper Souris NWR are mostly well
drained, level to steep loams formed in glacial till.

The Souris Lake Plain characterizes the downstream
portion of the Souris River drainage (east of Minot,
North Dakota, including J. Clark Salyer NWR), and
is the remnant of Glacial Lake Souris (Lord and
Kehew 1990). The contemporary Souris Lake Plain
is a flat, deltaic outwash plain, bordered to the
south and east by sandhills formed from wind and
wave action of historic Glacial Lake Souris. Soils
are mostly well drained, level to hilly sandy loams.

Water Resources

All three refuges are within the Souris River basin,
an area encompassing about 24,600 square miles, of
which 5,500 square miles are in the United States
(adapted from Laubhan et al. 2003). The United
States portion of the basin is located within the
“Central Lowland Province” and is bounded by the
Souris River (east) and the Missouri Coteau (south
and west).

The Souris River, the main watercourse in the
basin, originates near Weyburn in southeastern
Saskatchewan and enters the United States in the
northwest corner of Renville County, North Dakota.
It flows southeast to Velva, North Dakota, then
turns north and enters Manitoba northeast of
Westhope in Bottineau County, North Dakota. The
river, which is perennial, discharges into the
Assiniboine River, which discharges into the Red
River at Winnipeg. The Des Lacs River, a
perennial stream that originates in southeastern
Saskatchewan about 2 miles north of the
international boundary, is the primary tributary of
the Souris River.

Prior to settlement, the Souris River valley
supported numerous riverine and palustrine
wetlands. The Souris River in many areas was



broad and deep with a gentle current, according to
areview by Laubhan et al. (2003). The riverine
system apparently was very dynamic,
characterized as sinuous and prone to overbank
flooding, a view supported by current aerial photos
and satellite imagery that reveal numerous relict
meander scars, oxbows, and abandoned channels
within the valley.

Ducks settle in a wetland at Upper Souris NWE.

With settlement by Euro-Americans, the Souris
and Des Lacs rivers were significantly modified by
drainage and channelization; this was most evident
at J. Clark Salyer NWR, where major stretches of
the river were dredged and channelized to promote
cultivation. River flows were unregulated until the
1930s, when numerous low-head dams were
constructed to regulate flooding or to increase
wetland management capability at the three refuges.

BIOLOGICAL ATTRIBUTES

This section describes the environment, vegetation,
and characteristic wildlife of the following
contemporary habitats of the Souris River basin
refuges:

m drift prairie

m prairie slope

prairie parkland

sandhills

old cropland

coulee woodland and coulee woodland edge
riparian woodland

meadow

wetland

islands

Darla Leslie/USFWS
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Acreages of these habitats at the refuges are
displayed in figure 9, and their general spatial
distributions are shown on habitat maps for Des
Laes NWR (figure 10), J. Clark Salyer NWR
(figure 11), and Upper Souris NWR (figure 12).

Detailed information about biological resources of
the Souris River basin refuges are found in several
appendixes:

m plants (appendix F)

m plant group types (appendix G)

m birds (appendix H)

m birds of conservation concern (appendix I)
m mammals (appendix J)

m reptiles and amphibians (appendix K)

m fishes (appendix L)

Drift Prairie

The upland habitat type most commonly shared by
the Souris River basin refuges is drift prairie,
collectively comprising about 12% of these refuges
(figure 9). Due to its level, relatively rich loams,
drift prairie has been destroyed through
conversion to agriculture more than other northern
prairie types, and remnant tracts appear to be
particularly vulnerable to invasion by smooth
brome and Kentucky bluegrass (Murphy and Grant
2005). As such, drift prairie could be considered an
endangered resource.

Physical Environment

Drift prairie is defined as native (“unbroken”) sod
in relatively deep (5- to 6-inch surface, 10- to 12-
inch subsurface), level to gently rolling (<5% slope),
loam soils typical of the extensive Drift Plain
physiographic region (Bluemle 1991).

There are roughly 3,300-9,500 acres of drift prairie
per refuge (figure 9). Drift prairie on Des Lacs
NWR and on J. Clark Salyer NWR consist of 15- to
20-mile long, 0.2- to 1.2-mile wide tracts along the
east and west sides of impoundments of the Des
Lacs or Souris rivers (figures 10 and 11). Compared
to these extensive, relatively flat tracts, drift prairie
at Upper Souris NWR typically occurs in isolated,
gradually sloping patches, interspersed with
extensive prairie slope and coulee woodland
habitat. Drift prairie tracts on all three refuges are
(1) bordered by cropland (dryland farming for small
grains and oil seeds); (2) annually grazed, privately
owned drift prairie (40-640 acres); and (3) former
cropland seeded to varied mixtures of native and
introduced grasses and forbs, both on and off the
refuges.
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Figure 9. Contemporary habitat coverage for the Souris River basin refuges, North Dakota.



Figure 10. Habitats at Des Lacs NWR, North Dakota.
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Figure 11. Habitats at J. Clark Salyer NWR, North Dakota.



Figure 12. Habitats at Upper Souris NWR, North Dakota.
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Drift prairie tracts at Des Lacs NWR and J. Clark
Salyer NWR have similar management histories
(Murphy and Grant 2005):

m From refuge establishment in the mid-1930s
through the late 1960s, drift prairie at both
refuges typically was grazed season-long by
cattle at light- to moderate-stocking rates of 0.3—
0.7 animal unit months (AUMs) per acre.

However, at Des Lacs NWR, years of grazing
often alternated with years of rest. During the
early 1970s to early 1990s, drift prairie at both
refuges was rested with increasing frequency to
emphasize dense, undisturbed nesting cover for
prairie ducks. About one-third of the prairie at
Des Lacs NWR was grazed at moderate stocking
rates under rotation prescriptions during an
average of two May—September seasons. At J.
Clark Salyer NWR, grazing was limited to few
drift prairie tracts.

m Tracts totaling roughly two-thirds of the drift
prairie at each refuge were prescribe burned
(spring or late summer), usually just once, during
this 20-year period. Only since the early 1990s has
prescribed fire been used widely and frequently,
especially at Des Lacs NWR, where nearly all
drift prairie management units have received
multiple (two to four) burn treatments.

The management history of drift prairie at Upper
Souris NWR is vaguely similar to that at Des Lacs
NWR and J. Clark Salyer NWR through the 1960s,
but not afterward, as follows:

m Drift prairie at Upper Souris NWR was idle
from the late 1930s through the mid-1940s, and
then grazed heavily through the mid-1950s.
Light, season-long grazing and rest prevailed
through the early 1970s. This was followed by
rest-rotation grazing, then twice-over rotation
grazing (late spring and fall grazing periods)
through the mid-1980s. Since then, a once-over
grazing treatment with moderate stocking rates
and grazing periods has been applied annually to
each upland management unit.

USFWS

Almost no prescribed burning has occurred on
drift prairie at Upper Souris NWR. Since the
mid-1990s, an average of only about 800 acres of
upland habitats of all types has been burned
annually.

Characteristic Vegetation

Parallels in management of the drift prairie at Des
Lacs NWR and J. Clark Salyer NWR through the
early 1990s are reflected by strikingly similar
patterns in composition of the contemporary
vegetation (Murphy and Grant 2005):

The drift prairie flora at both refuges is badly
degraded by introduced plant species, especially
the widespread invasion by smooth brome and
Kentucky bluegrass, although this varies among
management units. Vegetation dominated by
introduced species occurs frequently (average
frequency of occurrence is >60%), while intact
assemblages of native vegetation occur
infrequently (3-6%).

Smooth brome-dominated types occur almost
twice as frequently as Kentucky bluegrass-
dominated types (at Des Lacs NWR, 40% versus
22%; at J. Clark Salyer NWR, 32% versus 18%).
Vegetation dominated by introduced, weedy forb
species occurs less frequently (2% at Des Lacs
NWR; 12% at J. Clark Salyer NWR). Such
vegetation includes leafy spurge (about 80% of
weedy forb types), sweetclover (10%), and
Canada thistle (10%).

Vegetation dominated by low shrubs, principally
western snowberry, occurs fairly frequently
(22% at Des Lacs NWR; 17% at J. Clark Salyer
NWR), probably greater than it did under a
natural, historical disturbance regime; for
example, an estimated 5% low shrub cover
occurred on pristine mixed-grass prairie in
northwestern and north-central North Dakota
(U.S. Soil Conservation Service 1975).
Snowberry probably was more prevalent on the
refuge drift prairie 20-30 years ago (U.S. Fish
and Wildlife Service [USFWS], unpublished
refuge narrative reports), but has been largely
replaced by smooth brome. The relatively cool,
moist sites typically occupied by snowberry
appear most vulnerable to smooth brome invasion
(Romo et al. 1990).

Smooth brome poses a particularly serious
management problem on the drift prairie.
Because it seems more difficult to control than
other introduced cool-season grasses (Murphy
and Grant 2005), smooth brome more
significantly alters the quality and structure of a
prairie (Blankespoor 1987), and can alter the soil
environment to further its own invasion (Jordan
et al., unpublished).

The plant community of Upper Souris NWR’s drift
prairie is also badly invaded by introduced plant



species and low shrub cover. Intact native,
herbaceous vegetation occurs as infrequently as on
the drift prairie at the other two refuges. However,
differences in makeup of plant species that are
invading the drift prairie at Upper Souris NWR
predictably reflect the refuge’s longer grazing
history and relative lack of fire, as follows:

m Intact assemblages of native herbaceous
vegetation compose <56% of the prairie, similar to
the other two refuges.

m Kentucky bluegrass-dominated types occur
much more frequently (42% frequency) than
smooth brome-dominated types (13%), versus
greater frequency of brome than bluegrass types
at the other two refuges.

m Low shrub-dominated types are more prevalent
(27% frequency) than on drift prairie at Des Lacs
NWR and J. Clark Salyer NWR.

m Vegetation dominated by introduced, weedy forb
species occurs infrequently (<1%) on drift prairie
at Upper Souris NWR. Leafy spurge accounts
for 90% of this cover.

Characteristic Wildlife

The degraded condition of the drift prairie
vegetation has important implications for
grassland-dependent bird species. Populations of
grassland birds are experiencing the most rapid
declines of any group of bird species in North
America (Peterjohn and Sauer 1999). Refuges in
the northern Great Plains potentially serve an
important role in maintaining representative,
grassland bird communities. However, the
diversity of grassland-breeding birds is
significantly diminished on refuge drift prairie
(Murphy and Sondreal 2003; Grant et al. 2006).

Species characteristic of the contemporary drift
prairie are Savannah sparrow, clay-colored
sparrow, and bobolink; less common are sharp-
tailed grouse, grasshopper sparrow, and (in
relatively wet years) Le Conte’s sparrow (figure 13).

Most bird species characteristic of northern mixed-
grass prairie are uncommon or absent, for example,
marbled godwit, horned lark, western meadowlark,
Sprague’s pipit, chestnut-collared longspur, and
Baird’s sparrow (Stewart 1975). The latter three
species, which are endemic to the northern Great
Plains, were considered the most common breeding
birds across the North Dakota—Canada border of
the Souris River basin in the 1870s (Coues 1878).
Burrowing owl and ferruginous hawk also were
characteristic of this northern mixed-grass prairie,
but have not been recorded as breeding at the
refuges for decades.

The communities of grassland bird species that are
uncommon to absent on the refuges’ drift prairie
require shorter, sparser, more herbaceous prairie
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The Savannah sparrow is a common nesting species at
the refuges.

vegetation than that available. In particular, Sprague’s
pipit is associated with native bunchgrasses and
avoids broad-leaved, introduced grasses such as
smooth brome (Wilson and Belcher 1989, Madden
et al. 2000, Nenneman 2003, Grant et al. 2004a).

Losses of plant and bird species diversity are not
the only consequences when introduced plants
invade northern prairie. Nutrient pools, energy
flows, soil invertebrate and mycorrhizal
relationships, and the water cycle also can be
altered significantly (Bragg and Steuter 1995,
Christian and Wilson 1999, Seastedt 1995, Wilson
2002). Regardless of vegetation conditions, some
species such as northern harrier may avoid narrow
tracts of drift prairie bordered by cropland simply
because they need broader grassland tracts
(Johnson and Igl 2001). For example, territories of
the harrier may cover 250-500 acres (Bildstein and
Gollop 1988).

In an adjacent, rolling to hilly region of northern
mixed-grass prairie known as the “Missouri Coteau,”
habitat and species diversity of grassland birds has
been largely restored by applying multiple prescribed
burns (Madden et al. 1999). A recent study of
relationships between bird species abundances and
fire history at Des Lacs NWR suggests, however,
that habitat and birds may not respond similarly to
reintroduction of fire to drift prairie (Ludwick and
Murphy 2006). The three endemic, historically
common, songbird species (Baird’s sparrow, chestnut-
collared longspur, and Sprague’s pipit) continue to
be rare or absent on drift prairie at Des Lacs NWR
regardless of fire history. Abundances of common
bird species appear uninfluenced by fire, perhaps

Dave Menke/USFWS
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Figure 13. Frequency of occurrence of common breeding bird species in major upland habitats at Des Lacs

NWR, North Dakota, following several dry years (1994; yellow bars) and wet years (2001; blue bars).

Species include: American goldfinch (AMGO), bobolink (BOBO), brown-headed cowbird (BHCO), cedar waxwing (CEDW), clay-
colored sparrow (CCSP), common yellowthroat (COYE), eastern kingbird (EAKI), grasshopper sparrow (GRSP), gray catbird
(GRCA), house wren (HOWR), least flycatcher (LEFL), Le Conte’s sparrow (LCSP), mourning dove (MODO), red-eyed vireo (REVI),
Savannah sparrow (SAVS), sedge wren (SEWR), song sparrow (SOSP), spotted towhee (SPTO), vesper sparrow (VESP), willow
flycatcher (WIFL), and yellow warbler (YEWA). Modified from Murphy and Sondreal (2003).



because smooth brome is so pervasive and has a
pronounced influence on habitat structure for at
least several bird species. Greater treatment
frequency and integration of alternate tools, chiefly
livestock grazing, could possibly improve the
structure to attract a broader mix of grassland
songbirds, including endemic species.

Still, the quality of grassland habitat for grassland
birds is not necessarily reflected simply by bird
abundance. Often there are tradeoffs to consider
when reintroducing major habitat 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 through livestock trampling, or indirectly
via increased predation or brood parasitism rates,
when nest site vegetation is modified by fire or
grazing. These potential management influences
have been assessed recently on drift prairie on the
refuges. The density of songbird nests declines
during the first growing season following a
prescribed fire. However, no strong relationship
was detected between the survival of nests of three
grassland songbird species and the time since the
last fire (1, 2, 3, or >4 years) at J. Clark Salyer
NWR, except that parasitism of nests by brown-
headed cowbirds was greater during the first
growing season following a fire for Savannah
sparrows and may have decreased nest survival
(Grant et al., in review). The probability of Savannah
sparrow nests surviving at Des Lacs NWR declined
when cattle were present at moderate stocking
densities, but no such relationship was evident for
clay-colored sparrow nests in the same
management units (Kerns 2005). Cattle trampling
accounted for only 1% and 3% of all nest failures for
the two species, respectively.

The quality of drift prairie as habitat for grassland
birds also may be influenced by occurrences of
trees and tall shrubs. Historically, the drift prairie
landscape of the Souris River basin was open and
treeless, but trees appeared and increased across
much of the area during the 1900s (Grant and
Murphy 2005). Trees and tall shrubs effectively
fragment this landscape, rendering it unsuitable for
most grassland-bird species (Grant et al. 2004a).

There are almost no trees or tall shrubs on the
contemporary drift prairie at J. Clark Salyer
NWR. Most drift prairie at Des Lacs NWR and
Upper Souris NWR has either (1) widely scattered,
stunted trees or tall shrubs, or (2) borders of
natural woodland or planted tree and shrub
shelterbelts. Some drift prairie tracts in the
northern half of Des Lacs NWR also have one or
more groves of quaking aspen and, therefore, are
more aptly classified as aspen parkland habitat.
Much of the tall, woody cover at Des Lacs NWR
currently is being reduced by prescribed fire. An
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analysis of recent data from the refuge suggests
that the survival of clay-colored sparrow nests
declines with increasing amounts of surrounding
tree and tall shrub cover, but survival of Savannah
sparrow nests appears unaffected (Murphy et al.,
unpublished [b]). Tall woody cover on the drift
prairie at Upper Souris NWR—where prescribed
fire has not been applied frequently or extensively
and trees and tall shrubs are much more
widespread—is likely to reduce the occurrence and
productivity of at least some grassland songbird
species.

Many duck species use drift prairie at the refuges
as nesting cover. For example, blue-winged teal,
gadwall, mallard, northern shoveler, and northern
pintail nests composed 95% (in decreasing order) of
duck nests discovered at J. Clark Salyer NWR
during 1998-2003. Nesting density and nest success
varies among years and among the refuges. Ducks
nest at greater densities on the drift prairie at J.
Clark Salyer NWR than on drift prairie at the other
refuges. Regardless, the density and fate of duck
nests in northern prairie may be affected by
grassland management practices such as
prescribed fire and grazing (for example, Kruse
and Bowen 1996). On drift prairie at J. Clark Salyer
NWR during 1998-2003, duck nest densities were
reduced during the first growing season following a
fire, but recovered 2-3 years postfire. Nest
survival for mallard and gadwall was greater during
the first post-fire growing season than in subsequent
years, but was unaffected by fire for other duck
species regardless of how recently fire had
occurred (Grant et al., in review). The density and
survival of nests of prairie ducks are believed to be
greatest on rested grasslands (Naugle et al. 2000).

Beginning in 1970, rest (nondisturbance: no grazing,
haying, or fire) was emphasized as a management
approach to increase densities of duck nests in
uplands at the Souris River basin refuges. 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 (Schranck 1972, Naugle et al.
2000). However, management that emphasizes rest
has long-term implications for prairie duck nesting
habitat that often are overlooked in short-term
management studies, because continuous idling
without 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 displace native vegetation
(Murphy and Grant 2005). Of particular concern is
replacement of western snowberry communities
(see previous) by smooth brome, which is less
attractive to ducks, short-eared owls, northern
harrier, and grassland songbirds. Monotypic stands
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of smooth brome and Kentucky bluegrass are less
attractive to upland-nesting ducks than other types
of grass-forb cover (Kemner and Higgins 1993,
Nenneman 2003a). Duck nest survival, although
highly variable among years, can decrease for
grasslands idled >5 years (Miller 1971).

Conspicuously absent from the refuges’ drift prairie
is the Richardson’s ground squirrel, which typically
occupies open, heavily grazed grasslands.
Historically, its colonies extended across the northern
Great Plains north and east of the Missouri River
(Jones et al. 1983). Burrows created by
Richardson’s ground squirrel continue to be key
nest site habitat for burrowing owls in most of
North Dakota, a state where the owl’s breeding
population is declining (Murphy et al. 2001). The
ground squirrel occurs on some annually grazed,
privately owned drift prairie tracts adjacent to the
refuges and could colonize the refuge drift prairie
where the height of vegetation was reduced by
burning and frequent grazing.

Other vertebrate fauna characteristic
of the contemporary refuge drift
prairie include chorus frog,
plains garter snake, masked
shrew, meadow vole,
thirteen-lined

ground squirrel,

deer mouse, and

meadow jumping

mouse (Eddingsaas et al.

2007; Kadrmas, unpublished).
Coyote, white-tailed jackrabbit,
and northern pocket gopher are
less common.

Thirteen-lined

ground squirrel.
© Cindie Brunner

Prairie Slope

Prairie slope occurs at Des Lacs NWR, at Upper
Souris NWR, and minimally at J. Clark Salyer
NWR. Prairie slope, especially the southwest-
facing slopes, supports some of the most pristine
native flora in the Souris River basin and is thus a
highly valued resource.

Physical Environment

Prairie slope is defined as native sod hillside that
covers at least a 25-foot elevation gain and
generally is characterized by a 25-60% slope. Such
slopes typify the transition from the level Drift
Plain down to the valley floor at Des Lacs NWR
and at Upper Souris NWR. At J. Clark Salyer NWR,
prairie slope is poorly developed, and the transition
from drift prairie to valley floor instead is
represented by very short hillsides.

Prairie slope accounts for 22% of the total area of
Des Lacs NWR (figure 9). Slopes on the southern
half of the refuge cover a 100- to 170-foot rise;
slopes on the northern half are shorter, covering

Steep, southwest slopes characterize the east sides of
valleys at Des Lacs NWR and Upper Souris NWR.

only a 50- to 70-foot rise from the valley floor to the
Drift Plain. Soils on the refuge’s slopes are thin
(“A” horizon, 1-4 inches deep), well-drained loams
formed in glacial till. For at least 60 years, prairie
slope at Des Lacs NWR had been managed mainly
by rest—there had been occasional light grazing by
cattle and perhaps a single prescribed fire, a history
identical to that of the adjoining, level drift prairie
(Murphy and Grant 2005).

At Upper Souris NWR, prairie slope is the most
widespread upland habitat, comprising 35% of the
refuge (figure 9). Physical characteristics of prairie
slope at the refuge are roughly similar to those of
this habitat at Des Lacs NWR, except that slopes
are more gradual at Upper Souris NWR. Since the
mid-1900s, prairie slope at Upper Souris NWR
generally has been managed along with adjoining
drift prairie by light grazing interspersed with long
periods of rest and little or no fire.

Characteristic Vegetation

Slope aspect (the direction toward which it is
oriented) can have significant implications for plant
species composition. At Des Lacs NWR, it is
important to distinguish between southwest-facing
prairie slope and northwest- to southeast-facing
prairie slope (aspect, 180-270° versus 280-170°).
Southwest-facing prairie slope at the refuge
supports some of the most pristine native flora in
the Souris River basin and thus is a highly valued
resource. The steep southwest aspect fosters a hot,
arid, sunlight-rich environment for plant growth.
This favors many xerophytic (dry-site loving),
native plant species, but is hostile to most
introduced plant species such as smooth brome.
Competition is fierce among individual plants for
crucial resources in the thin soils, especially for
moisture. Compared to the refuges’ drift prairie,
litter apparently accumulates slowly on southwest-
facing prairie slope, and the native-dominated plant
community may remain relatively stable over
decades with little management intervention.
Native, warm-season grasses are far better

Stacy Whipp/USFWS



represented among the flora of southwest-facing
prairie slopes at Des Lacs NWR than they are in
northwest- to southeast-facing slopes and drift
prairie. This provides a broader overall plant
phenology and thus more effective competition
against introduced cool-season grasses.

More intact assemblages of native plant species,
especially grasses, sedges, and forbs, characterize
prairie slope at Des Lacs NWR. For example, an
average of about two-thirds of the southwest-
facing prairie slope is noninvaded, native
herbaceous vegetation, compared to only 6% on the
adjoining drift prairie (Murphy et al., unpublished [b]).
Dominant grasses and sedges of southwest-facing
slopes in the refuge include the following species
(from upper to lower slopes):

blue grama

threadleaf sedge

plains muhly

needle and thread

prairie sandreed

prairie Junegrass

native bluegrasses (two species)
green needlegrass

native wheatgrasses (several species)
sideoats grama

little bluestem

porcupine grass

Kentucky bluegrass

big bluestem

smooth brome

Tall shrubs and trees occur infrequently on
southwest-facing slopes; these mostly are
chokecherry, Saskatoon serviceberry, and stunted
green ash trees.

Northwest- to southeast-facing slopes at Des Lacs
NWR are relatively cooler, darker, and moister
than southwest-facing slopes. These areas tend to
be more successfully invaded by introduced plants
(for example, smooth brome) and native woody
plant species (Murphy et al., unpublished [b]).
Much of this slope is woodland edge habitat,
distributed mainly along the west side of the river
valley (described and discussed in more detail under
“Coulee Woodland and Coulee Woodland Edge”).

Prairie slope at Upper Souris NWR is less pristine
that at Des Lacs NWR. This is probably due in part
to subtle contrasts in their general management
history, but also to differences in the steepness of
slopes at the two refuges. Frequent light grazing
by cattle, interspersed with long periods of rest
and little fire, tend to further the spread of
introduced cool-season grasses (especially
Kentucky bluegrass), plus hasten invasion by low

37

shrubs, tall shrubs, and trees. The average
frequency of vegetation dominated by Kentucky
bluegrass and woody plants is 32% and 28%
respectively, versus about 20% for each plant
group type at Des Lacs NWR.

Regardless, native herbaceous vegetation is more
intact on prairie slope than on adjoining drift
prairie at Upper Souris NWR (13-15% pristine
native vegetation on prairie slopes versus <5% on
drift prairie).

In contrast with Des Lacs NWR, plant species
composition on southwest-facing slopes at Upper
Souris NWR appears to be quite similar to that on
the refuge’s northwest- to southeast-facing slopes.
This may be partly because Kentucky bluegrass is
a significant invader of upland native prairie at
Upper Souris NWR regardless of aspect. For
example, plant communities characterized solely by
native herbaceous vegetation make up 15% and
13% respectively, of southwest-facing and
northwest- to southeast-facing slopes; vegetation
dominated by Kentucky bluegrass makes up 33%
and 31%. During sampling of prairie slope
vegetation, scattered patches of tall woody
vegetation (such as chokecherry, Saskatoon
serviceberry, northern hawthorn, and green ash
saplings and trees) generally were avoided, such
that woody cover probably is much more prevalent
on northwest- to southeast-facing slopes at Upper
Souris NWR than conveyed here.

Characteristic Wildlife

Several more songbird species are commonly found
on prairie slope than are found on drift prairie
(figure 13), although the overall density of
songbirds probably is less on prairie slope. At Des
Lacs NWR, southwest-facing prairie slope is the
most important habitat for vesper sparrow and
grasshopper sparrow. Upper slopes are about the
only place on the refuge where the endemic
Sprague’s pipit currently occurs, albeit uncommonly.
Most common bird species on southwest-facing
prairie slope (such as vesper sparrow and song
sparrow) are associated with the sparse, widely
scattered, tall woody vegetation.

No corresponding data are summarized for the
breeding bird community of prairie slope at Upper
Souris NWR, but the general makeup of the bird
community probably is similar to that on prairie
slope at Des Lacs NWR. There likely is potential
for a significant amount of breeding habitat for
Sprague’s pipit if upper prairie slopes are restored
at Upper Souris NWR.

Prairie Parkland

Prairie parkland occurs only at J. Clark Salyer
NWR, occupying about 16% of the refuge (figure 9).
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Physical Environment

Prairie parkland is an island of mixed-grass prairie
and woodland habitat occurring within the Souris
Lake Plain physiographic subregion (Bottineau,
McHenry, and Pierce counties). The Souris Lake
Plain is a flat, deltaic outwash plain, bordered to
the south and east by sandhills formed from wind
and wave action of historic Glacial Lake Souris
(Bluemle 1991). Soils are mostly sand, gravel, and
clay; water drainage is good in sandy soils but poor
near the Souris River. The water table is close to
the surface in sandy soils, especially during years
of above average precipitation.

Lands in and adjacent to J. Clark Salyer NWR
constitute one of the largest, contiguous patches of
northern mixed-grass prairie remaining in North
America (about 1 million acres). The refuge is
bordered to the south mainly by native rangeland.
Some cropland (dryland farming for small grains),
hay land (seeded alfalfa and native meadows), and
Conservation Reserve Program (CRP) lands
seeded to grasses and forbs border the refuge to
the west and east.

Characteristic Vegetation

Aspen-oak woodland accounts for 38% of the
contemporary prairie parkland. Low shrubs and
tall shrubs collectively account for about 10%
cover, with the remainder (52%) occurring as
grasses, upland sedges, and forbs. About 15% of
these grass-forb communities are in pristine
condition; 28% are partially degraded (where
native plants occur codominant with introduced
plants), and 33% are badly degraded by invasive
plants, being dominated by introduced species of
grasses and forbs. Kentucky bluegrass is the
dominant invasive plant, accounting for about 28%
of the grass-forb cover. Other, introduced plant
species include smooth brome (3% cover), leafy
spurge (<2% cover), yellow sweetclover (<1%
cover), and crested wheatgrass (<1% cover).

Native prairie is a mix of warm- and cool-season
grasses and forbs. Dominant cool-season grasses
include prairie Junegrass, western wheatgrass,
porcupine grass, green needlegrass, and various
species of upland sedges. Warm-season grasses
include sand bluestem, little bluestem, blue grama,
prairie sandreed, and sand dropseed. Grasslands
are interspersed with low (<3 feet) shrub
dominated by western snowberry and
meadowsweet, plus tall (>3 feet) shrub dominated
by chokecherry and willow. Quaking aspen and bur
oak are the dominant tree species in woodland.
Woodland understory shrubs include western
snowberry, chokecherry, Saskatoon serviceberry,
and redosier dogwood. Ground cover is dominated
by poison ivy, wild sarsaparilla, false Solomon’s
seal, and various species of grasses and sedges.

Expansion of aspen-oak woodland into native
prairie remains the most serious threat to the
prairie parkland. Prior to settlement, the extent of
this woodland was limited, occurring as stunted
groves of quaking aspen and bur oak along fire-
protected scarps of sandhills or near wetland
margins. The extent of aspen-oak woodland has
doubled since 1938 and now account for almost 40%
of the prairie parkland landscape (Grant and
Murphy 2005). Aspen-oak woodland initially
increased due to fire suppression, extirpation of
bison and elk, and annual cattle grazing at low to
moderate stocking rates (reviewed in Grant and
Murphy 2005). Long-term rest (that is, limited
grazing and burning) is implicated in more recent
expansion of this woodland.
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Kentucky bluegrass is the most widespread
introduced grass in the prairie parkland, occurring
codominant with native grasses and forbs.
Kentucky bluegrass increases under prolonged rest
or with grazing in northern prairie, but generally
decreases with fire (reviewed in Murphy and Grant
2005). From 1890 to 1960, the prairie parkland was
annually grazed, season-long, at light to moderate
stocking rates (0.3-0.7 AUM/acre). Beginning in
1970, the extent, frequency, and intensity of
grazing were reduced to emphasize nesting cover
for waterfowl and sharp-tailed grouse. Since 1890,
natural fires were suppressed; cultivation and road
building helped limit the spread of fires. Prescribed
fire was used opportunistically from 1960 until 1990,
with one or two burns applied on a few prairie
parkland, management units. Since 1992, prescribed
fire has been used with greater frequency; one to
four burns have been applied to control woody
vegetation and Kentucky bluegrass at each of
several units ranging from 300 to 1,200 acres.

Leafy spurge, an introduced forb, is an aggressive
invader of prairie on sandy soils and poses a
significant long-term threat to prairie parkland.
Leafy spurge spreads into prairie parkland mainly
from sandhills, where it is a more serious problem.
Biological control with flea beetles (Apthona spp.)
has not been effective on sandy soils characteristic
of the prairie parkland.



Characteristic Wildlife

Changes in vegetation of the prairie parkland since
the 1870s have implications for the diversity and
abundance of breeding birds, especially grassland-
dependent species. These species were historically
the most important bird guild in the region (Coues
1878). Grassland species characteristic of the
contemporary prairie parkland include sharp-tailed
grouse, vesper sparrow, clay-colored sparrow,
Sprague’s pipit, upland sandpiper, and grasshopper
sparrow (Grant et al. 2004a, in press). Less common
are blue-winged teal, mallard, northern pintail,
horned lark, eastern kingbird, common nighthawk,
and (in wet years) bobolink. Several species
characteristic of the region are rare or absent, for
example, Savannah sparrow, chestnut-collared
longspur, western meadowlark, and Baird’s sparrow.

Invasion of prairie by aspen woodland profoundly
changes the breeding bird community of the prairie
parkland. As woodland expands, edge and
woodland bird species displace grassland birds
(figure 14).

m Occurrence decreases markedly for 11 of 15
grassland bird species (including three species
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endemic to the northern Great Plains—Baird’s
sparrow, chestnut-collared longspur, and
Sprague’s pipit) as percent woodland, tall shrub, or
brush cover increases (Grant et al. 2004a).
Effects are intensified as the height of woody
plants increases from low shrubs to tall shrubs to
trees. Prairie parkland becomes largely
unsuitable for nine grassland bird species as
woodland cover exceeds 25%.

Except for clay-colored sparrow, vesper sparrow,
Sprague’s pipit, and upland sandpiper, few
grassland bird species nest in prairie parkland
(Grant et al. 2006). Contrary to expectations,
nest predation and brood parasitism rates are
lower near woodland edges than for nests placed
far from woodland, at least for clay-colored and
vesper sparrows (Grant et al. 2006).

Sharp-tailed grouse also use prairie parkland
habitat for nesting and brood rearing and for
winter food and cover. However, when woodland
cover increases above a certain threshold, grouse
will abandon lek sites (spring dancing grounds)
where males gather to display to and breed with
females (Berger and Baydack 1992, Hanowski et
al. 2000). At least 10-12 historical leks have been

[EEEEEEES Hairy woodpecker---------- I
[-mmmmem Black-and-white warbler------ |

[ Grey catbird

[ Rt Red-eyed vireo------------

I----Eastern kingbird----1

Jmmmmmenn Vesper sparrow--------- I
Jommmmmaann- Clay-colored sparrow-------------------- I
O Sprague's pipit------------------- |

l-mmmemoeee Upland sandpiper---------- I
e Grasshopper sparrow------ |
Joommmeens Bobolink------------------ |
I--Chestnut-collared longspur--I
l------ Baird's sparrow----- |
I--Savannah sparrow--I

Figure 14. Distribution of breeding songbird species in relationship to the proportion of woodland (in green)
and grassland (in yellow) within prairie parkland at J. Clark Salyer NWR, North Dakota. (Large, aspen—oak
woodland patches are represented at the far left and large, treeless grasslands are represented at the far right.)
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abandoned at J. Clark Salyer NWR since 1950
because of woodland expansion (Grant and
Hammond, unpublished).

m Several grassland bird species (for example,
chestnut-collared longspur, horned lark, and
Sprague’s pipit) are particularly sensitive to the
quality of remaining prairie. Their occurrence
declines when nonnative plants, especially
smooth brome, replace native grasses and forbs
(Wilson and Belcher 1989, Madden et al. 2000,
Grant et al. 2004a).

At least 50 breeding bird species are associated
with aspen-oak woodland at J. Clark Salyer NWR
(Grant and Berkey 1999). Large woodland patches
support more diverse bird communities than smaller
or more isolated woodlands, especially area-
sensitive, forest-interior species. Large contiguous
patches of aspen woodland account for a significant
portion of the contemporary prairie parkland
landscape; restoration of these heavily invaded
sites (former grasslands) is no longer feasible.

Woodland contributes to local avian diversity and
may provide habitat for forest species that have
shown regional or continental population declines
such as red-eyed vireo, rose-breasted grosbeak,
veery, and ovenbird. Large (40- to 500-acre)
woodlands provide suitable habitat for area-
sensitive woodland bird species, while also meeting
the requirements of habitat generalists such as
brown thrasher, catbird, yellow warbler, and
American goldfinch. The converse is not true; small
woodland patches do not support the high number
or diversity of bird species that large woodland
patches do. Of the more than 50 bird species
recorded in aspen-oak woodland, none appears
restricted to small patches and most use the edges
of larger woodland patches. These findings suggest
that small woodland patches may be removed (for
example, for grassland restoration) without
adversely affecting overall use of woodland by
forest birds. Meanwhile, removal of the small
patches significantly improves availability of
habitat for several species of grassland songbirds
(Grant and Berkey 1999).

The species makeup of mammal communities also
changes with the transition from open grassland to
the grassland-woodland edge to woodland interior
habitats. The meadow vole, thirteen-lined ground
squirrel, plains pocket mouse, short-tailed shrew,
western jumping mouse, masked shrew, arctic
shrew, and pygmy shrew prefer open prairie
habitat, while the deer mouse, red-backed vole, fox
squirrel, snowshoe hare, red squirrel, and raccoon
prefer woodland and woodland edge habitat
(Kadrmas 2005). The relative abundance of small
mammal species can fluctuate significantly from
year to year, even from month to month (for
example, increased juvenile dispersal during late
summer), or following a disturbance such as fire.

White-tailed deer.

Large mammals such as moose, white-tailed deer,
coyote, and red fox are more flexible in their
selection of habitats and can range widely, rarely
restricted to a certain habitat type. Other
important vertebrates include chorus frog, wood
frog, and plains garter snake.

Sandhills

The sandhills cover about 5% of J. Clark Salyer NWR
(figure 9).

Physical Environment

The sandhills occur within flat sandy plains
occupied by more extensive prairie parkland.
Embedded in this plain are a series of northeast- to
southwest-oriented sand ridges with relief of 50-80
feet. These ridges were formed from wind and
waves acting on sediments deposited on the floor of
Glacial Lake Souris (Bluemle 1991). Soils are
mostly sand and gravel. Management history and
surrounding land use are similar to descriptions for
the prairie parkland.

Characteristic Vegetation

The sandhills’ prairies are a mix of warm- and cool-
season grasses and forbs. Dominant cool-season
plants include prairie Junegrass, green
needlegrass, and various species of upland sedges.
Warm-season grasses include sand bluestem, little
bluestem, blue grama, prairie sandreed, and sand
dropseed. Grasslands are interspersed with low (<3
feet) shrub dominated by western snowberry and
Woods’ rose, and tall (>3 feet) shrub dominated by
chokecherry, hawthorn, and Saskatoon serviceberry.

North and east aspects of sand ridges are often
dominated by bur oak. Aspen woodland has
invaded the transition from oak to prairie at the toe
of these slopes and occurs as stunted or widely
scattered woodland patches. Woodland and tall
shrub cover is extensive in some areas.

The contemporary composition of the sandhills is
woodland (20% cover), tall shrub (12% cover), and

Gary Eslinger/USFWS



low shrub (8% cover), with the remainder occurring
as grasses and forbs. The extent of aspen woodland
has increased since refuge establishment and is
now twice that of bur oak woodland (13% versus
7%). Some of the best representative examples of
northern mixed-grass prairie are found growing on
sandy soils and harsh sandhill aspects. About 35%
of the grass-forb cover is in pristine condition
(having no introduced species and relatively little
native, woody vegetation). However, about 20% of
the grass-forb cover has been replaced by invasive,
introduced plants, primarily leafy spurge and to a
lesser extent, Kentucky bluegrass. Only 5% of the
grass-forb vegetation is partially degraded by
invasive plants. This suggests that once invasion
has occurred, especially by leafy spurge, native
grasses and forbs are quickly and completely
displaced.

Less than 1% of the sandhills are nonvegetated.
Early descriptions and aerial photographs from
1938 suggest that sand blowouts were more
common than today. Heavy disturbance by grazing
and wallowing bison, and later by cattle, likely
maintained many of these blowouts, especially on
south- and west-facing aspects.

The sandhills at J. Clark Salyer NWR in fall.

As in the prairie parkland, encroachment by trees
and tall shrubs poses a serious threat to the
sandhills. Changes in the extent of aspen-oak
woodland and rationale for these changes are
similar to descriptions for the prairie parkland.

Leafy spurge is the most serious long-term threat
to the integrity of the sandhills. Leafy spurge
currently dominates 17% of the nonwoodland
cover. Biological control using flea beetles
(Apthona spp.) has yet to be effective on sandy
soils characteristic of the sandhills. Furthermore,
vehicle access to the sandhills is limited, rendering
efforts to control leafy spurge using chemicals
unrealistie. Soil disturbance by cattle and fire can
hasten the expansion of leafy spurge, potentially
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limiting the use of these tools to control expansions
of woody vegetation and Kentucky bluegrass.

Characteristic Wildlife

The contemporary bird community of the sandhills
includes grassland species that tolerate trees and
tall shrubs. Important species include clay-colored
sparrow, vesper sparrow, and Sprague’s pipit.
Conversely, other grassland bird species such as
upland sandpiper and grasshopper sparrow are
intolerant of tall, woody vegetation and thus avoid
much sandhill habitat on the refuge (Grant and
Berkey 1999).

Woodland edge and shrub land species include
black-billed magpie, black-billed cuckoo, brown
thrasher, and lark sparrow. Black-and-white
warbler and orange-crowned warbler have an
affinity for bur oak and are commonly found in
closed-canopy stands on the northeast aspect of sand
ridges (Grant and Berkey 1999). Resident forest
species (such as hairy woodpecker and black-
capped chickadee) and Neotropical migrant forest
species (such as red-eyed vireo, rose-breasted
grosbeak, veery, and ovenbird) use larger
woodland patches.

Important small and mid-sized mammals of the
sandhills include masked shrew, pygmy shrew, red-
backed vole, meadow vole, deer mouse, Franklin’s
ground squirrel, thirteen-lined ground squirrel,
northern pocket gopher, porcupine, and North
American badger (Kadrmas 2005).

Old Cropland

0Old cropland occurs at all three Souris River basin
refuges, roughly covering 10%, 13%, and 5%
respectively of Des Lacs NWR, J. Clark Salyer
NWR, and Upper Souris NWR.

Physical Environment and Characteristic
Vegetation

Old cropland includes areas cultivated before
refuge establishment, usually on the Drift Plain,
into which perennial grasses and forbs have been
seeded to provide relatively tall, dense cover
mainly for nesting by mallards and other ducks.
The general term “seeded herbaceous cover”
includes old cropland areas into which dense
nesting cover or native grass mixtures were known
to have been seeded at least once during the past
25 years.

0Old cropland also includes previously cultivated
tracts allowed to revert to herbaceous cover (“go-
back” prairie). These reverted areas of old cropland
are particularly extensive at J. Clark Salyer NWR.
However, distinguishing go-back prairie from
badly degraded drift prairie can be difficult based on
plant species composition. Signs of soil surface
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disturbance or other physical evidence of tillage
often are subtle. Definitive inventories generally
have not been completed.

Typically, introduced species of grasses and forbs
are used to reseed old cropland—intermediate
wheatgrass, tall wheatgrass, and alfalfa or
sweetclover or both (Duebbert et al. 1981, Higgins
and Barker 1982). This seed mixture commonly is
referred to as “dense nesting cover” (DNC). DNC
is relatively inexpensive to establish, but has a
limited lifespan—providing cover attractive to
nesting ducks for perhaps only 6-8 years after
seeding (Higgins and Barker 1982). Stand
structure and vigor often can be rejuvenated and
the life of the stand extended several years through
periodic hay harvest, prescribed burning, or
grazing. Regardless, stands of DNC respond less
favorably to management treatment about 12-15
years after establishment. Typically, these areas
are then cultivated and farmed for 2-3 years, then
reseeded. For this reason, stands of introduced
cover are considered semipermanent (Higgins and
Barker 1982).

Nearly all old cropland at Des Lacs NWR is under
the typical DNC rotation of seeding-managing—
farming—seeding. Roughly one-half of old cropland
identified on the Drift Plain at J. Clark Salyer
NWR has been seeded during the past 25 years
into DNC, or (more recently) native grasses, or
both. Most old cropland at Upper Souris NWR was
seeded into DNC 15-25 years ago. During the same
time, other old cropland on the refuge was seeded
into native grasses. Regardless of whether native
grasses were “interseeded” or seeded into
cultivated seedbeds, old cropland at Upper Souris
NWR now is covered by invasive, introduced
grasses and native grass species are no longer
evident.

Stands of native grasses are expensive to establish
in old cropland, mainly due to seed costs, but they
have the advantage of being permanent if
successfully established. In the early 1980s, native
grasses were seeded into some old cropland areas
at Upper Souris NWR, and were “interseeded”
into several DNC areas at the refuge. Regardless
of seeding history, native grass species are no
longer evident on these areas. In recent years at
J. Clark Salyer NWR, warm- and cool-season
native grasses sometimes have been seeded into old
cropland instead of introduced plant species
typically used in DNC.

On the Souris River basin refuges, seeded
herbaceous cover, whether composed of DNC or
native species, tends to be rapidly degraded by
undesirable, introduced plant species (especially
smooth brome, quackgrass, Canada thistle, and
leafy spurge). Smooth brome, in particular,
becomes pervasive and significantly compromises
stand structure. Management treatments that

discourage undesirable, introduced cool-season
plants (such as smooth brome) also tend to
discourage the desirable, seeded, introduced cool-
season grasses due to closely overlapping
phenology. Application of herbicides to control
noxious weeds (for example, leafy spurge and
Canada thistle) can significantly reduce cover of
alfalfa and sweetclover. Seeded stands dominated
by warm-season grasses, typically big bluestem,
switchgrass, and Indiangrass, may provide
considerably broader latitude for control of
undesirable cool-season plants. For example,
prescribed fire ineffectively controls smooth brome
in cool-season-dominated grasslands when few
(<20% cover) warm-season plants are available to
compete (Willson and Stubbendieck 2000). When
warm-season plants are more common; however,
smooth brome can be reduced by late spring
burning when brome is most actively growing.

Characteristic Wildlife

Cover provided by plants seeded in old cropland
generally is taller and denser than that on native sod
at the Souris River basin refuges. However, this
cover may not necessarily provide more secure
nest site habitat for prairie ducks. At Des Lacs
NWR during 2001-2003, the average annual success
of duck nests discovered in DNC was similar to
that in drift prairie (annual range 12-20% versus 12—
34% [Mayfield estimate; Johnson 1979]).

Survival of nests in DNC at Des Lacs NWR was
within an estimated 15-20% considered necessary
to maintain stable duck populations in the region
(Cowardin et al. 1985). The variety of duck species
that nest in DNC was less than in drift prairie,
however; an average of five and seven species were
represented annually in the two habitats at Des
Lacs NWR. Mallard nests composed most nests
found in the seeded cover (annual average 60%)
and other species were uncommon (<15% each).
During the same years, nests of three species were
common in drift prairie: mallard, gadwall, and blue-
winged teal (35%, 23%, and 20% respectively of all
nests discovered).

Savannah sparrow, clay-colored sparrow, and
bobolink are abundant breeding birds in DNC and
probably in all seeded herbaceous cover in old
cropland at the refuges, similar to characteristic
breeding birds of the contemporary drift prairie
(Murphy and Sondreal 2003; Grant et al., in review).
DNC at the refuges also is important breeding
habitat for sedge wren, Le Conte’s sparrow, and
Nelson’s sharp-tailed sparrow; the relatively rank,
dense cover apparently imitates the native wet
meadow vegetation that attracts these species
(Murphy and Sondreal 2003). DNC and other
seeded herbaceous cover at the refuges may be a
preferred nesting site and foraging habitat of the
short-eared owl and northern harrier; their main



prey, the meadow vole, appears to be common to
abundant in this habitat most years.

Herbaceous cover seeded in old cropland can
increase grassland habitat diversity at the refuges
by providing a unique tall-grass prairie component.
This may be increasingly important as vegetation
height and density are reduced on much of the drift
prairie. This reduction oceurs through more frequent
and intensive management treatments to
effectively restore that prairie and address needs of
a broader suite of grassland birds. Establishment of
stands of native warm-season plants in old cropland
should provide more flexibility for managing
invasive plant species, better complement the
Refuge System’s goals for biological diversity and
ecological integrity, and reduce erosion potential
and sources of introduced plant species invasion
(for example, by sweetclover) into native sod.

Coulee Woodland and
Coulee Woodland Edge

Coulee woodland and coulee woodland edge occurs
only at Des Lacs NWR and Upper Souris NWR
(about 9% and 6% respectively; figure 9).

Physical Environment and Characteristic
Vegetation

Coulee woodland and coulee woodland edge
includes partially to mostly wooded drainages of
intermittent stream tributaries. It also includes
any partially to mostly wooded, east- to north-
facing, native sod hillside of the river valleys. In
coulee woodland, the uppermost vegetation strata
is dominated (>50% canopy cover) by trees,
primarily green ash. Woodland edge is coulee that
is sparsely wooded with trees, mostly green ash (5—
50% canopy cover, usually <20%), plus associated
chokecherry and other tall shrub. Coulee woodland
and coulee woodland edge are characteristic of the
west sides of steep-walled valleys, especially the
southern half of Des Lacs NWR and most of Upper
Souris NWR. Slopes at these
sites at Des Lacs NWR
typically are 25-60% and are
less steep at Upper Souris
NWR.

Coulee woodland at Des Lacs
NWR occurs as a narrow
(<300 feet wide), relatively
linear habitat, typically
with about 250-350 trees
per acre and 55-60%
canopy cover (from 1995
random plot data in
Nenneman et al. 2003).
Stands are generally are 65-80
years old. Green ash is the
overwhelmingly dominant overstory
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Coulee woodlands, dominated by green ash, are
conspicuous along most drainages and east- to north-
facing slopes at Des Lacs NWR and Upper Souris NWR.

tree (Nenneman and Murphy, unpublished).
Historically, American elm codominated this
woodland in the Souris River basin (Grant and
Murphy 2005). However, elm occurred on only 56%
of coulee woodland plots sampled at Des Lacs
NWR in 1995, and these trees were dead and
dying, apparently from Dutch elm disease. Ten
years later, no viable mature elm remains and
almost no young elm is found in the understory.
With the change to dominance by a single-tree
species, structure of coulee woodland will be
further simplified and value of the habitat for some
species of woodland-breeding birds may be altered.
Other coulee woodland trees include boxelder and
quaking aspen (28% and 3% frequency,
respectively). No bur oak occurs at Des Lacs NWR
even though it is common about 25 miles downstream
near the confluence with the Souris River. Bur oak
occurs infrequently at nearby Upper Souris NWR.

Principle understory shrubs in Des Lacs NWR
woodland include chokecherry, Saskatoon
serviceberry, and green ash saplings (>75%
frequency each; Nenneman and Murphy,
unpublished). Shrub density typiecally is 600-1,000
stems per acre. Frequency of occurrence for the
introduced tall shrub, common buckthorn, was 25%
in 1995 (Nenneman and Murphy, unpublished) and
appears to have increased markedly (Robert Murphy,
wildlife biologist, Des Lacs NWR, personal
observation). Left unchecked, this aggressive,
weedy shrub may pose a serious threat to the
native plant diversity and wildlife habitat value of
coulee woodland, just as it has degraded native
woodland, pasture, fens (alkaline bogs), and prairie
in many Midwestern states (Grace et al. 2001).

Ground cover averages 90% in coulee woodland at
Des Lacs NWR and is dominated by native
woodland sedges, Kentucky bluegrass, smooth
brome, wild sarsaparilla, and western snowberry
(Nenneman and Murphy, unpublished). Leafy
spurge rarely occurs.

Dan Severson/USFWS
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Woodland edge at Des Lacs NWR is not just the
broken-canopy transition between woodland and
open prairie. More often, it is interspersed in
broad, grassy slopes of moderate to steep grade.
Vegetation is scattered patches of tall shrub and
young or stunted trees that emanate from subtly
low, relatively moist areas and shallow drainages.
This woody cover can sometimes spread into
adjoining drift prairie. Tree canopy typically covers
only 8-15% of such woodland edge areas (Murphy
et al., unpublished [b]). Typical tree and shrub
densities are 40-70 stems per acre and 1,100-2,000
stems per acre, respectively. Green ash trees and
snags (dead, tall woody stems) usually occur (69%
frequency for each).

Shrubs common in woodland edge at Des Lacs NWR
include green ash saplings, chokecherry, Saskatoon
serviceberry, and round-leaved hawthorn (25-56%
frequency). Each of four species of introduced tall
shrub—common buckthorn, Tartarian honeysuckle,
Russian olive, and caragana—occur infrequently
(4-8% frequency). Woodland edge vegetation is
otherwise badly degraded; invasive grasses, mainly
smooth brome and Kentucky bluegrass (30%
frequency) and low shrubs (27% frequency),
account for most cover. Leafy spurge occurs more
than twice as commonly in woodland edge (10%
frequency) than in other habitats. Intact
assemblages of native vegetation rarely occur (3%).

Equivalent descriptive data for coulee woodland
habitat at Upper Souris NWR have been collected
recently but are not summarized. Distribution (site
type), species composition, and structure of coulee
woodland on the refuge appear generally similar to
the respective attributes of coulee woodland at Des
Lacs NWR. Coulee woodland edge is similarly
pervasive on northwest- to southeast-facing slopes
at Upper Souris NWR but also remains unquantified
except for the herbaceous and low-shrub stratum.
In this layer, vegetation dominated by native low
shrub, especially western snowberry, is prevalent
(30% frequency), just as at Des Lacs NWR. Unlike
at Des Lacs NWR, however, this layer is otherwise
composed chiefly of native-dominated and Kentucky
bluegrass-dominated vegetation (24% and 31%
respectively at Upper Souris NWR), rather than
smooth brome-dominated vegetation (12%).

Characteristic Wildlife

The breeding bird community of coulee woodland
at Des Lacs NWR is characterized by least
flycatcher, house wren, and yellow warbler, which
are abundant (figure 13). Red-eyed vireo, spotted
towhee, and clay-colored sparrow are common.
Two forest-interior species, veery and ovenbird,
are found in the most mature stands. Cooper’s hawks
are common, with a nest area occurring about every
mile along the southern half of the refuge
(Nenneman et al. 2002). Long-eared owls are
unusually abundant some years (Murphy et al. 2004).

Nesting densities of long-eared owls in woodlands at the
refuges are the highest recorded in the Great Plains.

Northern goshawk and pine grosbeak are among
migrant bird species that often overwinter in
coulee woodland (Des Lacs NWR Christmas bird
count, 1939-2004 data).

Characteristic small mammals of coulee woodland
at Des Lacs NWR are deer mouse and red-backed
vole (Eddingsaas et al. 2007). Eastern cottontail
and moose are uncommon and local in distribution,
while the white-tailed deer is common and
widespread.

Because of its structural diversity, it is unsurprising
that woodland edge provides habitat for more
breeding bird species than other habitats at Des
Lacs NWR (figure 13). Woodland edge is the most
important habitat at Des Lacs NWR for willow
flycatcher, song sparrow, and brown-headed
cowbird; the cowbird occurs more than twice as
frequently here than in any other habitat (Murphy
and Sondreal 2003). Besides brown-headed cowbird,
however, the only other grassland bird species
common in this habitat is clay-colored sparrow.

Almost no woodland cover existed at present-day
Des Lacs NWR in the 1800s, but woodland had
developed by the time the refuge was established
(Grant and Murphy 2005). The area covered by
woodland increased significantly through the late
1960s but appears to have nearly reached its
potential extent.

Today, most areas covered by coulee woodland at
Des Lacs NWR may be overwhelmingly difficult to
restore back to prairie. However, these areas
probably could continue to provide modest habitat
for forest-interior bird species without hindering
widespread improvement in grassland bird habitat
elsewhere at the refuge (Grant and Berkey 1999).
In contrast, coulee woodland edge is a widespread
habitat type at the refuge that, in the absence of fire,
will continue to fragment drift prairie and some
prairie slope. None of the breeding bird species
that are common in this edge habitat is of
management concern, whereas 11 grassland bird

Robert Murphy/USFWS



species that occur or used to occur at Des Lacs
NWR are species of concern.

Conversion of woodland edge habitat to open
prairie at Des Lacs NWR could be done through
repeated prescribed fire. This conversion would
negligibly influence continental population trends
of woodland bird species, while helping reverse
population declines of grassland bird species
(Murphy and Sondreal 2003). Reduction of
woodland edge may also help reduce cowbird
parasitism rates among grassland bird nests.

The breeding bird community of coulee woodland
at Upper Souris NWR likely is similar to that in
the same habitat type at Des Lacs NWR. However,
the bird community at Upper Souris NWR could be
more diverse because some of its coulee woodlands
at the refuge are broader, which may provide
habitat for additional forest-interior species (for
example, great crested flycatcher). Data on
abundance of breeding birds and of other
vertebrate species specific to coulee woodland and
to coulee woodland edge at the refuge are available
but not summarized. Unlike Des Lacs NWR, coulee
woodland was evident in the 1800s along the river
valley of present-day Upper Souris NWR, although
its extent has increased markedly since (Grant and
Murphy 2005).
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Riparian Woodland

Riparian woodland occurs only at J. Clark Salyer
NWR and at Upper Souris NWR (5% and 2% of
refuge area, respectively; figure 9).

Physical Environment

Riparian woodland occurs within about 0.5 mile of
the Souris River and is most extensive on the
southern one-fourth of J. Clark Salyer NWR and
the upper one-third of Upper Souris NWR.
Woodlands extend downstream from Upper Souris
NWR and terminate 1 mile west of Willow Creek
at J. Clark Salyer NWR. These woodlands are
associated with the meandering river, its numerous
oxbows, and abandoned channels.

At least 1,000 acres of riparian woodland at Upper
Souris NWR were permanently lost in the late 1930s
when water was impounded behind Lake Darling
dam. Riparian woodland is periodically inundated
by overbank flooding of the Souris River. Soils are
alluvial, mainly silty clay loams that are poorly
drained.

Gary Eslinger/USFWS

The Souris River is bordered by a mix of meadows and green ash woodland on the northern part of Upper Souris NWR

and southern part of J. Clark Salyer NWR.
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Characteristic Vegetation

Riparian woodland has not been extensively
inventoried at J. Clark Salyer NWR; quantitative
and qualitative data are derived from less than 10
survey plots variously located in the riparian zone
(Nenneman et al., unpublished). Extensive
inventories have been recently completed at Upper
Souris NWR but the data have not been
summarized.

Green ash is the dominant tree species of riparian
woodland. American elm was once codominant with
green ash, but Dutch elm disease has all but
eliminated elm from riparian woodland. Furthermore,
recent flooding (1997-2001) significantly reduced
the density of large elm snags. Bur oak, boxelder,
eastern cottonwood, and balsam poplar also occur.
Understory shrubs include redosier dogwood,
chokecherry, and various willow species. Ground
cover comprises various forb, grass, and sedge
species. Woodland cover is mostly continuous, with
the forest canopy broken only by the meandering
river channel and its numerous oxbows.

An extended hydroperiod associated with
construction and operation of numerous dams along
the Souris River has likely contributed to observed
changes in extent and composition of wet meadow
and riparian vegetation at the refuges. Green ash
and American elm mortality occurred north of
Lake Darling when the maximum operating
elevation of the lake was raised 1 foot to 1,597.0
feet above mean sea level. Loss of these species is
linked to increases in depth and duration of surface
flooding (Fredrickson 1979, Fredrickson and
Batema 1992).

Colonies of black-crowned night-herons (above) and
great blue herons are found in riparian woodland.

Characteristic Wildlife

Breeding birds have not been inventoried in riparian
woodland at J. Clark Salyer NWR. Inventories
have been recently completed at Upper Souris NWR,

Gary Kramer/USFWS

but the data have not been summarized. Based on
qualitative observations and data from related
systems, riparian woodland is important for forest-
interior migratory birds such as northern
waterthrush, ovenbird, veery, red-eyed vireo, and
American redstart (Rumble et al. 1998, Grant and
Berkey 1999, Murphy and Sondreal 2003).

Other characteristic vertebrates include red squirrel,
red-backed vole, masked shrew, raccoon, moose,
wood frog, chorus frog, and leopard frog.

Meadow

Meadow is a transitional habitat on the Souris
River basin refuges, where it supports some water-
loving plants and is sometimes temporarily flooded.
In addition, meadow supports vegetation
characteristic of relatively moist areas of uplands.
Meadow on the refuges generally is not classified as
wetland in broad inventories based on remote
imagery (for example, Habitat and Population
Evaluation Team [HAPET]; Cowardin et al. 1979);
this may partly be an artifact of the particular
imagery used and its interpretation.

Meadow occurs at all three refuges but is uncommon
at Des Lacs NWR (<1% of area versus 9% of

J. Clark Salyer NWR and 6% of Upper Souris NWR,;
figure 9).

Physical Environment

The Souris River is “under-fit” relative to the size
of the river valley (1-2 miles wide at J. Clark
Salyer NWR). The river is sinuous and
meandering, with numerous oxbows and
abandoned channels. Prior to settlement, the
Souris River valley supported numerous riverine
and palustrine marshes maintained by periodic
overbank flooding of the river. Extensive meadows
that occurred on the northern one-half of J. Clark
Salyer NWR and much of Upper Souris NWR have
been lost—initially during the early 1900s due to
extensive drainage and channelization, and later
during the 1930s as water was impounded in
several large reservoirs following refuge
establishment.

Contemporary meadows at J. Clark Salyer NWR
and Upper Souris NWR occur along both banks of
the river within a seasonally inundated zone that
includes riparian woodland habitat. This zone is
bounded by prairie parkland at J. Clark Salyer NWR
and by drift prairie and prairie slope at Upper
Souris NWR. Soils are alluvial, silty clay loams that
are poorly drained. Meadows extend south and
west of J. Clark Salyer NWR in McHenry County
and are especially extensive around Towner, North
Dakota. Meadows in private ownership are used for
winter livestock forage (hay land) and are bordered
mainly by native rangeland.



Meadow is limited in area at Des Lacs NWR,
occurring in small (<40-acre), isolated, often long,
narrow patches. Meadow occurs at the mouths of
major coulees or on the periphery of riverine
wetland units along the southern one-third of the
refuge. Meadow is uncommon on the refuge
because of the valley’s relatively narrow, steep
profile.

Characteristic Vegetation

A variety of native sedges, rushes, and grasses
dominate meadow sites including the following
principal species: slim sedge, wooly sedge, and
fescue sedge, prairie cordgrass, northern
reedgrass, Baltic rush, common spikerush, and fowl
bluegrass.

Oxbows, meander scars, and old channels support
wetland plants tolerant of deeper water such as
cattail, three-square bulrush, giant bur-reed,
slough sedge, and American mannagrass.

Low shrubs include western
snowberry, meadowsweet,
and Woods’ rose. Tall shrubs
include several willow species
and aspen. Near the river
channel, meadow includes
edges of riparian woodland
where dominant species are
green ash, American elm,
bur oak, boxelder, and
balsam poplar.

¥ Willow shrub land and aspen
woodland have expanded
significantly since 1900 and
now occupy 15-20% of the
meadow zone (Grant and Murphy 2005). The
herbaceous component of the contemporary
meadow vegetation is composed of pristine native
assemblages (37%), partially degraded native
assemblages where native plants occur codominant
with introduced plants (10%), and assemblages that
are severely degraded (mostly by quackgrass [18%
of all cover], reed canarygrass [8% cover],
Kentucky bluegrass [7% cover], Canada thistle
[<4% cover], or leafy spurge [<1% cover]).

© Cindie Brunner

Expansion of tall shrubs and trees is the most
significant threat to meadows. The open, herbaceous
character of meadows was historically maintained
by fire, periodic spring flooding, and year-round
grazing by bison and elk (Hanson 1984). During the
15-year interim between the extirpation of bison
and beginning of settlement (about 1875-1890),
early ranchers used meadows for open range and as
hay land for winter livestock forage. Beginning in
1890, Euro-American settlers suppressed natural
fires, and extensive cultivation and road building
limited the spread of fires once started. On poorly
drained soils, willow and aspen can quickly invade
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Common yellowthroat is a common nesting species in
meadows and riverine marshes.

sedges and grasses in the absence of fire or grazing
(Ewing 1924, Buell and Buell 1959, Coupland 1961).

Since 1900, the hydroperiod and hydrograph of the
Souris River have been altered, first by drainage
and channelization, and later by construction of dams
along the entire river. Changes in the peak and
duration of spring river flows have likely affected
historical soil moisture levels in meadows, which
could have affected establishment and expansion of
tall shrubs and trees (Laubhan et al. 2003).

Beginning in the 1880s, annual clipping (haying)
largely replaced fire and grazing as the principal
defoliation disturbance. Recurrent clipping of
woody sprouts appears effective in limiting the
expansion of willow and aspen into meadows.

Rapid invasion of meadow by trees and shrubs
during the 1960s and 1970s appears to correspond
with several years of high to extreme flooding
(1956, 1960, 1969, and 1974-76), as the Souris River
overflowed its banks and inundated adjacent
meadows. Access to meadows was limited for
several consecutive years, allowing woody plants to
expand beyond control through use of conventional
haying equipment. (Grant and Murphy 2005.)

Characteristic Wildlife

Use of meadows by breeding songbirds, waterfowl,
or other waterbirds has not been systematically
assessed. Qualitative observations suggest that
meadows are important to upland nesting ducks
(mallard, blue-winged teal, gadwall, and northern

Dave Menke/USFWS
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shoveler), shorebirds (willet and Wilson’s
phalarope), and grassland songbirds (bobolink,
Nelson’s sharp-tailed sparrow, Le Conte’s sparrow,
Savannah sparrow, and sedge wren), especially
during dry years. Use shifts to wetland-associated
bird species during years when meadows are
flooded during much of the summer (for example,
sandhill erane, sora rail, yellow rail, Wilson’s snipe,
marsh wren, red-winged blackbird, and redhead).

Based on data collected for birds breeding in drift
prairie and prairie parkland, the occurrence of
important open-meadow bird species, such as
Savannah sparrow, Le Conte’s sparrow, bobolink,
and sedge wren will decline as trees and shrubs
expand (Grant et al. 2004a). Conversely, extensive
stands of willow and aspen are used by yellow
warbler, common yellowthroat, alder flycatcher,
willow flycatcher, clay-colored sparrow, and gray
catbird.

Other characteristic vertebrates include beaver,
muskrat, red-backed vole, meadow vole, deer
mouse, masked shrew, raccoon, moose, wood frog,
chorus frog, leopard frog, and tiger salamander.

Wetland

Few natural riverine wetlands remain at the Souris
River basin refuges. This section focuses on the
contemporary riverine lakes and marshes, which
account for 35-40% of collective habitat acres of the
refuges (figure 9).

International Agreements

All of the Souris River basin refuges have certain
physical and legal constraints affecting their water
management capabilities. All three refuges hold
state-based water rights, administered by the state
of North Dakota.

Des Lacs NWR holds a declaration of filing dated
September 1, 1934. The water rights filed with the
North Dakota State Engineer on August 25, 1937
claimed a total of 65,000 acre-feet. The primary
water management constraints on Des Lacs are
physical: the low gradient of the Des Lacs River
and the small size and inconsistent elevations of the
water control structures limits water management
capability. Currently, senior water right holders do
not directly affect Des Lacs NWR.

The 1909 Boundary Waters Treaty Act governs the
apportionment of waters between the United States
and Canada. This act generally specifies that Canada
is entitled to 50% of the water originating in the
Canadian portion of a river basin, and that the
United States is entitled to 50% of the natural flow
that would have occurred at the border. The Souris
River is unique in that it arises in Saskatchewan
and North Dakota (Long Creek), flows through
Saskatchewan, enters North Dakota, and then

flows north into Manitoba. In 1959, an interim
operating agreement was adopted by the respective
countries giving Saskatchewan the right to store
and use 50% of the flows originating in Canada, and
apportioning the remainder to North Dakota. In
addition, North Dakota had to supply a minimum of
20 cubic feet per second (cfs) to Manitoba from
June 1 through October 31, unless certain drought
conditions existed. The International Souris River
Board of Control oversaw the apportionment.

Lake Darling, a magjor reservoir of the Souris River,
is at Upper Souris NWR.

The governments of the United States and Canada
entered into the “Agreement between the
Government of Canada and the Government of the
United States of America for Water Supply and
Flood Control in the Souris River Basin” (referred
to as the “International Agreement”) on October 26,
1989 (the complete agreement is in appendix M). To
offset evaporation from two large reservoirs
constructed in Saskatchewan, Saskatchewan’s
apportionment would now be 60% of the natural
flow, depending on the elevation of Lake Darling
on October 1 of a given year. This language was
modified in 2001. The current language gives the
United States 50% of the first 40,500 acre-feet
(50,000 cubic decameters) that occurs prior to May 1,
and then there is a 50:50 or a 60:40 split between
the countries depending on the elevation of Lake
Darling on June 1 of each year.

The operation of the Lake Darling Dam is under
the control of the Service for runoff events with
less than a 10-year exceedance probability. For
flood events with greater than a 10-year
exceedance probability, the USACE assumes
operational responsibility for Lake Darling. The
Service operates the dam at the direction of the
USACE. Saskatchewan Watershed Authority
operates the dams in Canada and coordinates dam
operation with the Service, the USACE, and the
North Dakota State Water Commission.

In addition to the flood control project, there are
senior water right holders in North Dakota, and an

USFWS



agreement with the Eaton Irrigation Project for
water supply. Management at Upper Souris NWR
must accommodate senior water right holders and
the Eaton Irrigation District. These operations are
coordinated with the North Dakota State Water
Commission. The Service and the Eaton Irrigation
District have applied for prescriptive water rights
through a state process; none of these water right
applications has been finalized. The disposition of
the water right claims has the potential to impact
water management on the Des Lacs NWR and
Upper Souris NWR.

The water resources division of region 6 of the
Service helps fund gauging stations on the Souris
River that are used in determining apportionment,
meeting water quality mandates set by the
International Agreement, and helping in water
management. In addition, Service employees of the
water resources division have a role on the
International Souris River Board and participate in
subcommittees of the board. The water resources
division is also working with the North Dakota
State Water Commission on the processing of the
prescriptive water right applications. Changes in
refuge operations that might have water right
implications or be affected by the International
Agreement are coordinated through refuge staff
consultation with the division of water resources.
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Physical Environment

Almost all wetlands occur as riverine lake and
marsh units that are impounded behind low-head
dams and, thus, have potential for water level
management. The degree to which these can be
successfully managed differs markedly among and
within refuges.

Natural wetlands not impounded by dikes and
dams occur within other habitat types (for
example, drift prairie, parkland, and meadows),
especially at J. Clark Salyer NWR. These natural
wetlands are generally managed in concert with
the surrounding upland matrix in which they occur.
Constructed ponds such as dugouts (cattle water
sources) and wetlands created by damming
intermittent streams compose a small component
(<200 collective acres) of the Souris River basin
refuges (figure 15).

Much of this section is adapted from a recent
biological assessment of the Souris River basin
refuges by Laubhan et al. (2003). The Souris River
basin encompasses about 24,600 square miles, of
which 5,500 square miles are in the United States.

The Souris River is perennial and originates in
Saskatchewan. The river flows south to Velva,
North Dakota, and then turns north, entering
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Figure 15. Extent of three wetland types at each of the Souris River basin refuges, North Dakota.
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southern Manitoba northeast of Westhope, North
Dakota. The Des Lacs River is a major tributary,
entering the Souris River northwest and west of
Minot. Des Lacs NWR and Upper Souris NWR are
contained within steep, high-relief (0.7 mile wide
and 165 feet deep), river valleys (Lord and Kehew
1990), with numerous intermittent drainages
extending several miles from the respective rivers.

The downstream portion of the Souris River
drainage, including J. Clark Salyer NWR, lies
within the Souris Lake Plain physiographic
subregion, a flat, deltaic outwash plain, bordered to
the south and east by a series of sandhills. The
Souris River is “under-fit” relative to the width of
the valley floor, which exhibits many old oxbows,
meander scars, and channel relicts.

Prior to settlement, the Souris River valley contained
numerous riverine and palustrine marshes,
maintained by periodic overbank flooding of the
Souris River. With Euro-American settlement of
the region, drainage significantly modified the
Souris and Des Lacs rivers. This was most evident
at J. Clark Salyer NWR, where stretches of the
river were dredged and channelized to promote
cultivation. River flows were unregulated until the
1930s. At this time, numerous low-head dams were
constructed along the river to regulate flooding and
carry out wetland management to benefit
waterfowl at the three refuges. Because of these
changes, few natural riverine wetlands remain at
the Souris River basin refuges (excepting meadows
on the southern one-half of J. Clark Salyer NWR).

Wetlands of Des Lacs NWR

Des Lacs NWR extends from the Canada border to
8 miles south of Kenmare, North Dakota. The
refuge includes 5,695 acres of open water and 350
acres of emergent marsh along a 28-mile reach of
the Des Lacs River (figure 15). The river’s name
was derived from the French, “Riviere des Lacs,”
literally, a “river of lakes.” The floodplain of the
present-day refuge historically included a series of
three large basins that functioned at times like
dynamic prairie lakes. At other times, it functioned
like a broad, slow-moving river, overflowing into
adjoining and downstream marshes and meadows.

Dikes were constructed in the 1930s to create eight
impoundments. Maximum water depths in
impoundments range from 5 to 12 feet; maximum
storage capacity of all impoundments is 53,879
acre-feet. Each dike is equipped with water control
structures to permit water level manipulations.
However, control is limited for several reasons, as
follows:

m The source of water is unregulated runoff from
the surrounding watershed (350 square miles of
which only 43% contributes runoff to the river).
Water enters different refuge impoundments via

five primary coulees on the west side of the
refuge valley. Most runoff occurs during March
and April, but severe summer thunderstorms
also can contribute large volumes of water to
refuge impoundments.

m Although the timing and amount of runoff
received are not controlled, the construction of
railroads on both sides of the floodplain has
altered surface inputs to the impoundments.
Historically, surface water transported by
coulees to the river was unobstructed and
entered the floodplain at various sites and
velocities. In contrast, water from coulees
obstructed by the railroad grade must now pass
through ditches and culverts, which function to
stabilize the location and restrict the velocity of
water entering impoundments.

m Dikes were constructed perpendicular to the
floodplain; thus, upstream impoundments can
only be dewatered by transferring water
through downstream impoundments. This
challenge has been alleviated to some extent by
constructing bypass channels around some
impoundments (for example, impoundments 6
and 7). Finally, water movement is restricted by
an area of higher elevation (1,777.6 feet above
mean sea level) in the middle impoundment
(impoundment 4, also known as Middle Des Lacs
Lake) that creates a hump or “hinge-point” in
the system. Surface water inputs from coulees
north of this hump flow north, whereas surface
inputs from coulees south of the hump flow
south. Consequently, drainage of northern
impoundments 1, 2, and 3 is difficult. Changing
the elevation of the dikes is not possible due to
potential damage to the railroad grade.
Therefore, refuge personnel have attempted to
achieve more control by constructing a new
structure that prevents water in impoundment 4
from flowing north.

The local water board has proposed altering flood
control protocols to evacuate water from the Des
Lacs River to the Souris River in spring. Although
this may improve the ability of refuge staff to
achieve water levels more desirable for plant
production, it may imply that an additional purpose
of the refuge is flood protection.

Wetlands of J. Clark Salyer NWR

J. Clark Salyer NWR extends from Canada south
for about 50 miles along the Souris River in
Bottineau and McHenry counties, North Dakota.
The refuge includes 23,525 acres of impounded
riverine marshes and 2,474 acres of river, oxbows,
and prairie marshes (figure 15). The watershed
contributing to the refuge covers about 16,000
square miles, of which only 40% contributes runoff
to the river.



During the early 1900s, attempts to farm and
harvest hay from the area that is now the refuge
were difficult due to frequent flooding. Therefore,
previous landowners dredged channels to improve
drainage. Following purchase by the Refuge
System in 1935, the Service completed additional
earthwork. This included construction of levees
across the Souris River floodplain to retain water
in five major impoundments, mainly to increase
waterfowl production.

During the 1950s, and again in 1991-92, the heights
of original levees were increased up to 2 feet to
improve wetland management and as a mitigation
measure for the Souris River Flood Control
Project. Each dike was equipped with control
structures to enable management of water levels.
The addition of heated radial gates (around 1990)
has provided more flexibility in discharging water
from impoundments during winter. Flows exceeding
3,000-3,500 cubic feet per second are discharged
over spillways constructed as part of the levee
design. Maximum water depths in pools vary, but
range from 4-6 feet.

Dam 1 at J. Clark Salyer NWE.

This major structure controls water distribution in
riverine marshes at J. Clark Salyer NWR.

Gary Eslinger/USFWS
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The types of prior land modifications at J. Clark
Salyer are similar to those already mentioned for
Des Lacs NWR and Upper Souris NWR. In
general, the construction of levees to impound and
manage water has converted a dynamic lotic
(flowing) system to a less dynamic lentic
(nonflowing) system. The ability to manage this
altered system is constrained by the existing
physical infrastructure. During periods of high
river flows, the river often transports a large
volume of water. These flows must pass through
refuge impoundments, but the channel capacity
often is not sufficient to transport the water
quickly or efficiently. Thus, marsh habitat within
impoundments often becomes flooded for extended
periods. Although this occurred naturally,
upstream disturbances and increased runoff from
wetland drainage have significantly altered the
time and duration of these flows.

Another potential long-term change occurring in
marshes at the refuge is increased deposition of
sediment. Although the river potentially can
transport large sediment loads into the marshes,
drainage of numerous wetlands in surrounding
agricultural land may elevate sediment loads (for
example, Brander drain, Boundary Creek drain,
Oak Creek drain, and White Spur-Stone Creek
drain). A determination of sediment accretion rates
is currently being made, but results are not
available for inclusion in this CCP. Based on
qualitative sampling in 2003-2004 and on data
collected for Sand Lake NWR, South Dakota
(Gleason et al. 2003), it seems likely that
accumulated sediments have significantly degraded
the long-term productivity of refuge marshes and
may continue to do so.

Wetlands of Upper Souris NWR

Upper Souris NWR follows a 35-mile reach of the
Souris River in Renville and Ward counties, North
Dakota. Wetland habitats total about 12,175 acres
(figure 15), including the following:

m 9,575-acre reservoir, Lake Darling
m 58 acres of river

m 2,127 acres of riverine marshes with riparian
woodlands

m 472 acres of dugouts, ponds, oxbows, and prairie
marshes

The watershed for Lake Darling is 9,450 square
miles, of which only 35% contributes runoff to the
lake. The primary management objective for Lake
Darling is to provide water, particularly during
drier years, to marshes at J. Clark Salyer NWR
located 237 river miles downstream. However, the
reservoir also provides the water supply for
downstream marshes at Upper Souris NWR. In
addition, the reservoir provides 100-year flood
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protection for Minot, North Dakota (population
33,000). The compatibility determination for the
Souris River Basin Flood Control Project
(appendix N) guides the operation and maintenance
of refuge lands and structures for flood control
purposes.

In addition to Lake Darling, there have been
numerous smaller impoundments created both
above and below the reservoir by constructing
earthen dikes equipped with water control structures.
Some of these impoundments (pools A, B, C, 87A,
96A, and 96B) are located adjacent to the Souris
River and pump stations are used to supply water.
The Souris River runs through the remaining
impoundments (pools 41, 87, and 96). Water
management capability varies among
impoundments. Pools A, B, C, 87A, 87B, 96A, and
96B are isolated from the river and can be
effectively managed. Many pools require that in-
stream pools be lowered before they can be
drained.

Pool C at Upper Souris NWR.

Lake Darling is part of the Souris River Flood
Control Project, which includes three dams in
Saskatchewan. Collectively, these structures
provide 100-year flood protection for Minot, North
Dakota. An international agreement and an
agreement with USACE stipulates that the
Service will control discharges from Lake Darling
dam unless the magnitude of the flood exceeds a
10-year event. In addition, drawdowns of Lake
Darling are mandatory, to prepare for floods up to
a 100-year event.

The construction of Lake Darling Dam and other
dams on the river have resulted in numerous
effects on natural resources, both positive and
negative. Compared to pre-dam conditions, flows in
the river have been greatly altered. Peak flows
have been lowered, whereas the duration of low
and moderate flows has increased. Flow releases to
benefit different natural resource components often
conflict, particularly during periods of extreme or
extended drought and flood, as follows:

Sanford Rostad/ USFWS

m Although the international agreement states
that flood control dams are to be operated in a
manner that mimies natural conditions to the
extent possible, the timing of flow releases from
upstream dams in Saskatchewan is often later
than historical river flows.

m Management of Lake Darling is further
constrained by an agreement to supply irrigation
water (10,000 acre-feet) to the Eaton Irrigation
District, and by minimum flow requirements at
the international boundary near Westhope,
North Dakota.

m Additionally, the capacity of the channel and
structures in Minot to readily pass high flows
complicates releases of water from Lake Darling.
Subsequently, the water level in Lake Darling
can fluctuate above desired levels.

Siltation rates probably vary among refuge wetlands.
All drainages except the 12-mile-long Mackabee
Coulee are short (<2 miles long). Much incoming
silt carried by the Souris River appears to be
trapped in pool 41 above Lake Darling. Lake
Darling appears to receive some siltation from
erosion of high banks surrounding the reservoir
that occurs from wave action when the lake is high.

The Wetland Cycle

There have been no formal surveys of marsh
vegetation at the Souris River basin refuges since
the 1940s and 1950s, except for a recent study of
sago pondweed at Des Lacs NWR (Euliss et al. 2003).

The impact of altered river flows has influenced
sediment distribution, water quality, and plant
community dynamies. The purpose of levee
construction at all three refuges was to restore and
enhance previously degraded wetlands. At the time
of refuge establishment in the 1930s, lack of water
was considered the primary limiting factor (Henry
1939, Steenis 1939). This is not surprising given
this was the Dust Bowl era and human
developments and agriculture had disrupted
floodplain functions.

Installation of water control structures indicate
that the need for water removal was necessary, but
engineers of the original structures may not have
considered the need for complete dewatering of
refuge impoundments. Although successful in
providing resources for wildlife, the construction of
in-stream obstructions in the floodplains of both
rivers, coupled with human disruptions to the
floodplain, started to change fundamental wetland
processes. The frequency and magnitude of different
flow events changed (for example, minimum flows
increased and peak flows decreased) and the
channels of both rivers started to become laterally
stabilized and entrenched. As a result, the frequency,
duration, and extent of flooding were altered and
likely became less dynamic. For example,



compared to historical conditions, the areas
impounded by levees obviously were designed to
flood with greater frequency and for longer
durations. In addition, changes in runoff and flow
impacted sediment transport and deposition. In
combination, these two factors are important in the
creation and loss of riverine wetlands.

The levees constructed at each refuge created new,
permanent areas of high- and low-flow velocities.
This often has numerous impacts that affect long-
term productivity of riverine systems. For
example, the rate and number of new wetlands that
are formed is reduced because scouring and
deposition occurs repeatedly in the same areas. The
creation of new wetlands is important because
initially they tend to support annual plants and
invertebrates capable of rapid colonization. Thus,
they are important in providing wetland diversity
needed for survival of many wetland-dependent
species such as amphibians, reptiles, and birds. In
addition, the location of sediment accumulation
tends to become more stationary. As sediment
depth increases, numerous factors critical to proper
wetland function often are impacted, including soil
properties, nutrient cycling, invertebrate egg
banks, seed banks, and plant community
composition. Eventually, wetlands that are
sediment traps tend to become dominated by a
reduced diversity of plants and invertebrates capable
of tolerating a rather constant set of abiotic
conditions.

Data collected at J. Clark Salyer NWR between
1940 and 1960 suggest that many of the above
changes started to create new management
challenges as the drought ended and a wet period
began. In a report covering the period 1946-56, it is
stated, “annual floods prevented the attainment of
complete plant succession from marsh to dry-land
species which had been desired at higher elevations”
(Hammond, no date). This report further states
that areas (primarily sloughs and oxbows) at
elevations below 1,415 (elevation datum not
provided) were never exposed during this period
and that most had “silted in greatly” during the
years of high water levels.

In 1951, a refuge report on marsh and waterfowl
management at Lower Souris NWR (later renamed
J. Clark Salyer NWR) states that “sediment
accumulation in open water bay sloughs, channels,
borrow pits, and all open water areas not covered
by sod, or exposed to periodic drying or wave
action, had developed a deep muck bottom”
(Hammond [no date]). This report also mentions
that periodic drawdowns were being conducted,
but implies that success was dependent on time and
magnitude of river flows. Other conditions that had
developed by this time included concern regarding
the extensive expansion of cattail, river bulrush,
and common reed (USFWS 1962), as well as
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relationships between algal blooms, pondweed
production, and botulism (Hammond 1961, 1962).
Similar records were not located for Des Lacs
NWR and Upper Souris NWR. However, many of
the same challenges likely occurred at all three
refuges, because a river flows through
impoundments at each refuge and individual
impoundments cannot be independently flooded or
dewatered.

Since the 1950s, there have been numerous,
additional disturbances within the Souris River
basin that have further altered the dynamic flow
regimes once characteristic of the Souris and Des
Lacs rivers. This includes additional dams and an
international agreement that regulates river flows
and water quality, along with continued human
development. An example of an altered flow regime
is where the average annual runoff at Sherwood,
North Dakota, was 73,170 acre-feet between 1929
and 1968, but increased to more than 208,000 acre-
feet (184%) between 1969 and 1975 (Ulrich and
Pfeifer 1976). Although such increases are due in
part to precipitation cycles, another cause has been
major land use changes in the watershed (Ulrich and
Pfeifer 1976). For example, wetland drainage and
conversion of grasslands to cultivated cropland has
likely increased runoff contributed by watersheds.

Given the history of changes and current conditions
within the Souris River and Des Lacs River
watersheds, one of the challenges that must be
addressed if management goals are to sustain long-
term productivity is the ability to manage water to
promote natural marsh cycles. Short- and long-term
hydrologic conditions affect many abiotic factors.
Water fluxes affect nutrient cycling by determining
the type and quantity of nutrients that enter and
exit wetlands and influencing decomposition rates
(Livingston and Loucks 1979). Hydroperiod affects
water quality and soil conditions (Mitsch and
Gosselink 2000). These abiotic conditions in turn
influence biotic components including the
composition, distribution, and productivity of
wetland vegetation (van der Valk and Welling
1988, Squires and van der Valk 1992) and
invertebrate community composition and structure
(Kadlec 1982). Ultimately, vertebrate use of
wetlands is directly and indirectly affected by
hydrology (Weller and Spatcher 1965, Weller and
Fredrickson 1974, Laubhan and Roelle 2001).

Currently, refuges have difficulty removing water
from impoundments and drying soils sufficiently to
(1) promote establishment of annual vegetation, or
(2) control the encroachment rate of perennial
vegetation such as cattail and bulrush. Therefore,
vegetation tends to cycle rapidly between open
water and dense stands of perennial emergents.
The root of this problem may be the inability to
reliably dewater impoundments during the
growing season because of the following:
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m The volume of water entering the refuge is
frequently outside the control of the refuges.

m Water entering the refuge cannot be diverted
from marshes because the river flows through
each impoundment.

m Management actions such as drawdown of one
impoundment constrain management options at
other impoundments.

m The gradient of the river channel—through the
refuge and over 30 miles into Canada—averages
less than 1 foot per mile, which greatly reduces
flow velocities.

m The difference in the sill elevation at the 357
structure and the downstream carp barrier
results in pool elevations higher than complete
drawdown levels.

m Flooding in Canada can result from flows of as
little as 200 cfs, making it impossible to move
water in a timely manner after prolonged runoff
or summer rain events.

All three refuges have attempted to dewater
impoundments and, when accomplished, the seed
bank responds in large portions of many
impoundments. This suggests that the seed bank is
still viable. However, the ability to reliably conduct
complete drawdowns at the correct time is limited.
Consequently, maximum productivity potential of
impoundments is often not attained. Upper Souris
NWR appears to have the greatest capability to
control water during the growing season, but only
in a few impoundments (collectively <2,000 wetland
acres). In contrast, J. Clark Salyer NWR and Des
Lacs NWR often attempt to dewater select
impoundments, but success is hindered by the
inability to move flows through impoundments
without unintended flooding of marsh substrates.

The importance of dewatering and drying soils
described above is based on an important paper
describing a model of wetland plant succession that
was developed by van der Valk (1981). According
to this model, wetland plants can be divided into
groups based on life span (annual, perennial with
limited life, or perennial with unlimited life),
propagule longevity (short or long), and
requirements for propagule establishment
(drawdown, surface water). Annual plants generally
have long-lived propagules that are contained in
the seed bank and, following a drawdown,
production of seeds can be large. However, if the
wetland remains saturated or flooded for more
than a year, the abundance of annuals typically
decreases because they are incapable of germinating
in water. In contrast, perennial vegetation tends to
increase because these species can propagate by
rhizomes as well as seeds, and can tolerate deeper
water. Through time, particularly under stable
water regimes, perennial plants capable of
reproducing by rootstocks (such as cattail and

bulrush) will begin to dominate the wetland plant
community. In many cases (such as the Souris
River basin refuges), dense, monotypic stands of
robust vegetation develop throughout the basin
and a decline in productivity eventually occurs.

In northern temperate wetlands, the feeding and
house-building activities of herbivores such as
muskrats and beaver are extremely important at
this stage in the cycle. These activities, in conjunction
with water level fluctuations, function to create
openings in the marsh and facilitate the production
of annuals when the next drawdown occurs. At the
Souris River basin refuges, however, the inability
to conduct complete drawdowns appears to create
conditions that either facilitate the creation of large
open water bodies or cause rapid recolonization of
perennial vegetation. Thus, marshes often do not
exhibit the critical dry portion of the marsh cycle
that facilitates oxidation of soil and stimulates
annuals to germinate.

Characteristic Wildlife

The importance of the Souris River basin refuges
for waterbirds has been widely recognized since
acquisition of the areas. For example, following
impoundment development in the 1930s, the
waterfowl response at J. Clark Salyer NWR was
tremendous. During the first 3 years of
management, nests of 22 species were documented
for the first time at the refuge. By 1939, 112 nesting
species had been documented (Henry 1939).

Currently, the refuges provide food and breeding
habitat for thousands of migrating and nesting
waterfowl. J. Clark Salyer NWR, in particular, has
developed into one of the most important duck
production areas in the United States. The refuge
also provides habitat for numerous other bird
species including shorebirds, grebes (five species),
and wading birds. Based on the most recent bird
list available, the refuge has documented 160
nesting species.

The American Bird Conservancy recognizes all
three refuges as “Globally Important Bird Areas.”
In addition, J. Clark Salyer NWR has been
designated as a regional shorebird site in the
“Western Hemisphere Shorebird Reserve
Network.” Lake Darling is designated critical
habitat for the federally threatened piping plover.

The Souris River basin refuges support high
densities of dabbling and diving duck species,
especially during years with favorable wetland
conditions. J. Clark Salyer NWR and the upper end
of Lake Darling at Upper Souris NWR are
especially important as a molting refuge for dabbling
ducks. The Souris River basin is within the core
breeding range of most dabbling duck and several
diving duck species, including mallard, northern
pintail, gadwall, American wigeon, green-winged



teal, blue-winged teal, northern shoveler, redhead,
canvasback, lesser scaup, and ruddy duck.

The Souris River basin provides significant breeding
and migration habitat for more than 200 other bird
species. Important wetland species that breed in
the area include Franklin’s gull, yellow rail, piping
plover, Wilson’s phalarope, marbled godwit,
American avocet, American bittern, and five species
of grebes. Wetlands in the region also provide
important migration habitat for the following:

m waterfowl such as tundra swan and snow goose
m waterbirds including sandhill crane

m shorebirds such as Hudsonian godwit, American
golden-plover, white-rumped sandpiper, and
buff-breasted sandpiper

Other important vertebrates
include muskrat, mink,
painted turtle,

snapping turtle,

chorus frog,

and tiger

salamander.

In addition, Lake

Darling at Upper

Souris NWR supports a
fishery that includes
northern pike, walleye, yellow
perch, and smallmouth bass. Smaller fishes such as
brook stickleback and fathead minnow are widely
distributed and provide forage for grebes and other
waterbirds.

Yellow perch.
Bob Hines/USFWS

Northern pike.
Bob Hines/USFWS

Islands
All three Souris River basin refuges have islands.

Physical Environment

Construction of artificial islands is a management
technique used in the Prairie Pothole Region to
overcome the loss of upland nesting habitat.

Eight 0.5-acre islands were created in the early
1990s at Des Lacs NWR (four in each of 115-acre
impoundment 6 and 400-acre impoundment 7
[lower Des Lacs Lake]). The latter were
improperly designed and became mostly to
completely submerged during reflooding of the pool
in the mid-1990s.

At J. Clark Salyer NWR, more than 50 nesting
islands, ranging in size from 0.6 to 3.0 acres, were
constructed in the 1930s, 1950s, and 1970s. Islands
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were constructed in four large (4,000- to 5,000-acre)
impoundments (pools 320, 326, 332, and 341) and in
Additionally, a 7-acre natural island (Ding Island)
is located in pool 320. All islands were constructed
using a dragline or bulldozer or both to borrow fill
adjacent to the site. Many islands were rehabilitated
in the 1990s and were riprapped with fieldstone to
reduce erosion.

At Upper Souris NWR, 28 islands have been
constructed. Islands average about 0.6 acre each
and are found in six impoundments (41, C, 87A,
87B, 96, and 96B). The two largest islands (2 acres
each) are located in pools C and 96.

Characteristic Vegetation

The makeup and density of plant cover vary
significantly among islands. The average cover on
islands at J. Clark Salyer NWR follows:

m 18% low shrubs (western snowberry and Woods’
rose)

m 38% introduced grasses (mainly smooth brome
and Kentucky bluegrass)

m 23% tall, weedy forbs (stinging nettle, mustard,
Canada thistle, and absinth wormwood)

m 9% leafy spurge

m the remainder is bare ground, rock, or emergent
vegetation such as common reed and cattail

Low shrubs attractive to ducks as nest sites have
been hand-planted and may need to be periodically
replanted because of flooding or due to clipping by
meadow voles during winter. Planted stands of DNC
(wheatgrasses, alfalfa, and sweetclover) are short-
lived (7-10 years), and often invaded by smooth
brome, Kentucky bluegrass, and weedy forbs. Over
time, grazing by Canada geese can shift island
cover from grasses to weedy forbs.

The makeup and density of plant cover on islands
at Des Lacs NWR and Upper Souris NWR are
roughly similar and as variable.

This aerial view of unit 6 at Des Lacs NWR (upper
third of photograph) shows several islands constructed
to provide secure nesting sites for ducks and other
waterbirds.

USFWS
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Wildlife Use of Islands

Waterfowl use of nesting islands at J. Clark Salyer
NWR has been intensively studied (Hammond and
Mann 1956, Duebbert 1966, Aufforth et al. 1990,
Willms and Crawford 1989). However, most of
these studies were conducted over 2 years on a
subset of islands. In 1992-94, a more comprehensive
study was conducted on 30 nesting islands located
in impoundments 320, 326, and 332 and under
variable water levels (Grant and Shaffer,
unpublished). Gadwall was the most common
nesting duck, accounting for 50-60% of nests.
Gadwall, mallard, and blue-winged teal accounted
for 90% of all waterfowl nests in this and previous
island studies at J. Clark Salyer NWR. Less
common were Canada goose, northern pintail,
northern shoveler, lesser scaup, American wigeon,
redhead, canvasback, and ruddy duck. Double-
crested cormorant, American avocet, and ring-
billed gull nest on islands occasionally.

Lesser scaup.

Nests on islands at Des Lacs NWR are mostly of
mallard, gadwall, and Canada goose. Canada geese
have been observed nesting on islands at Upper
Souris NWR.

Nest densities are higher on islands that have

(1) predators controlled; (2) a large, surrounding,
open-water barrier; and (3) extensive cover of low
shrubs or leafy spurge (Grant and Shaffer,
unpublished). Nest survival can be greater than
75% (apparent survival), especially following
winter drawdowns in conjunction with predator
removal. Deep water and an extensive
nonvegetated barrier around an island discourage
mammalian predators from reaching islands. Mink
are a significant predator of island-nesting ducks
and can seriously impact nest and hen survival
(Grant and Shaffer, unpublished). Once nesting
begins, mink are especially difficult to remove by
trapping. Striped skunk, raccoon, and red fox also
cause nest losses but are more readily controlled.
Gulls occasionally prey on eggs and ducklings.

Dave Menke/USFWS

Islands are expensive to build ($30,000 per acre)
and maintain. Long-term maintenance costs were
not factored into original construction; island repairs
and rehabilitation have significantly inflated the
cost-to-benefit ratio of island construction. Many
islands that were built at J. Clark Salyer NWR in
the 1930s during impoundment construction are
rarely used by nesting waterfowl because they fail to
deter predators that come from the mainland. These
islands are perennially surrounded by dense stands
of emergent vegetation, occur in shallow water, or
are too close to the mainland.

CULTURAL RESOURCES

The Service is responsible for managing
archaeological and historical sites found on refuge
lands.

Prehistoric Background

Because of the limited nature of the archaeological
work that has been conducted to date, much of the
understanding of the area’s prehistory is drawn by
inference from surrounding areas. This document
gives details of the various cultural traditions and
complexes that are present or potentially present
within the Souris River basin, particularly that
portion of the Souris River valley in North Dakota
upstream of the city of Minot.

Artifactual evidence exists for the presence of
prehistoric peoples in and near the Souris River
valley in North Dakota from Paleo-Indian times
(9500-5500 BC) to early historic times. The Paleo-
Indian tradition is characterized by a variety of
hunting and gathering adaptive strategies, each
with a strong focus on big game. Due to the limited
amount of archaeological excavations in this area
however, evidence for the presence of particular
cultural complexes and traditions comes primarily
from a small number of surface-collected diagnostic
artifacts.

Ethnographic (descriptive of cultures) accounts
indicate that the Assiniboine, Sioux, Mandan,
Hidatsa, Plains Ojibwa, and Atsina peoples all
made use of the Souris River region of North
Dakota for hunting or trade route purposes.
Although the area has a rich cultural heritage, few
sites have been formally identified.

The Souris River basin refuges are within a
relatively unresearched archeological area in
northwestern North Dakota. The closest site to be
excavated is about 40 miles west of the northern
boundary of Des Lacs NWR at Long Creek near
Estevan, Saskatchewan, in Canada. Excavation at
Long Creek was sponsored by the Saskatchewan
Museum of Natural History in 1957 and was



Remains of a prehistoric campground in the Souris
River basin.

reported in 1960 (Wettlaufer and Mayer-Oakes
1960). The Long Creek site revealed occupation by
as many as nine separate cultures dating back to
3043 BC £125 years. Because of the near proximity
of the Long Creek site and the then
interconnecting of the Souris and Des Lacs rivers
and the Long Creek flowage, it is reasonably safe
to assume that at one time or another all of the nine
cultures were present in the Des Lacs River valley.

Historical records indicate that the last inhabitants
of the Des Lacs River valley, before Euro-
American settlement, were the southern
Assiniboine tribes, who now reside in Canada.
Many known sites exist at the Des Lacs NWR
where Native Americans occupied the area either
in permanent or transient camps and more may be
present but undiscovered. Sites commonly contain
tipi rings and one site contains several turtle
effigies with what are apparently rock-lined fire
pits in the center. During drought years when
water levels in the Upper Des Lacs Lake recede,
large quantities of bison bones are visible on the
beaches and shoreline adjacent to one site.

Early Exploration

Among the earliest accounts located for the Souris
River region is an article that recounts a journey
by Alexander Henry in the summer (June 14—
August 9) of 1806 (Billeck 1990). Gough (1988) bases
the article on a transcription of Henry’s 1,642-page
journal. The general route traveled was from the
confluence of the Assiniboine and Souris rivers to
near the confluence of the Knife and Missouri
rivers. On the outbound portion of the trip, Henry
headed southeast and crossed the Souris River
valley to near present-day Minot, North Dakota.
On the return portion of the trip, the Souris River
was crossed near present-day Verendrye and again
at Willow Creek.

Billeck (1990) indicated that at least part of the
Souris River area was a buffer zone, which is a
contested area between Native American tribes. In

Rhoda Lewis/USFWS
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this case, the buffer zone separated the Assiniboine
and Sioux. Buffer zones are characterized as
supporting higher game populations because the
area was not settled and was exploited only by
hunting parties at high risk (Hickerson 1965). Henry’s
journal frequently mentions the abundance of
game. For example, on August 1, 1806, Henry
describes “thousands of buffalo [American bison]”
while overlooking the Souris River valley from the
Missouri Coteau. On August 3, 1806, Henry crossed
the Souris near Verendrye and reported the river
was “well stocked with red deer, moose, deer,
antelope [pronghorn], and buffalo.”

The first accounts of Euro-American contact with
Native Americans occurred in 1738 when Verendrye
traveled between Fort LaReine on the Assiniboine
River to the Missouri River (probably near either
present-day Bismarck or Minot, North Dakota)
(Robinson 1966, Schweigert 1990). Organized fur
companies such as North West Company, Hudson’s
Bay Company, and American Fur Company and
independent trappers traded with Native
American tribes between 1780 and 1850. However,
major trading posts apparently were never
established in the middle Souris River region of
North Dakota (Schweigert 1990). Similarly,
between the 1850s and 1880s, there were several
military and civilian expeditions through the area,
but again settlements were not mentioned
(Schweigert 1990).

Although speculative, the journal kept by settler
Henry A. Boller suggests that he and his party
crossed the Des Lacs River at a point south of the
southern end of Middle Des Lacs Lake and camped
at the Assiniboine encampment approximately 5
miles east of the river valley. Whatever the case
may have been, it is certain that Boller traveled
through the Des Lacs River valley in 1858, several
decades before the rapid and widespread settling of
the area by Euro-Americans.

Boller’s accounts of his journey to the Des Lacs
River valley paints a picture of a vast and
continuous landscape devoid of trees, but alive with
life. Shortly after departing Fort Atkinson, Boller
characterizes their route as “uninteresting...high
rolling prairie, totally destitute of timber.” Again,
making reference to a nonforested landscape,
Boller notes that out of necessity of “there being no
wood within miles,” he and his party were “busied
in collecting dry buffalo chips” to provide fuel for
their evening campfires.

Although Boller continued to characterize his route
to the Des Lacs River valley as “a most barren and
uninteresting country,” the wildlife seemed to be
overly abundant. Boller notes that the “buffalo
were plenty...wild fowl were present in countless
numbers...plenty of ducks could be obtained with
but little trouble...[wolf] forms could everywhere
be seen sneaking over the adjacent hills.” Again, in
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reference to the abundance of bison in the area,
Boller noted that the country “abounded in
innumerable lakes or ponds of stagnant water, and
all more or less highly flavored with buffalo urine.”
Boller also made special mention of a grizzly bear
that was sighted “a short distance from the line of
march.”

Boller’s first and only reference to the presence of
trees came on his party’s approach to the Des Lacs
River. It seems, however, that these trees did not
make a big impression on Boller, as they were not
mentioned again in his journal. Boller described the
trees as “a dark line” that “marked [their] approach
to a running stream, the River of Lakes.” From his
brief description, the trees appeared to be no more
than in a narrow line along the river edge. Boller
also enthusiastically mentions that the river “had a
hard rocky bottom, making a very good crossing,”
which according to Boller was “a wonder in this
part of the country.”

After crossing the river and “toiling up the steep
and stony bluffs on the opposite shore...reach[ing] a
broad plateau”, Boller’s party was “strung out over
the prairie” with “the conical skin lodges [of the
Assiniboines]...now plainly in sight, not more than
five miles off.” Boller describes the Assiniboines
encampment as “in the middle of an open plain
without a stick of timber in sight...large bands of
buffalos were in plain sight from the encampment...
the whole country seemed fairly alive with moving
herds...the proximity of the herds and the
abundance of meat in the camp [made] the
[Assiniboines] dainty in their selections.”

Alexander Henry’s 1806 journey from Fort Souris
across the Souris River valley and Missouri Coteau
to villages on the Upper Missouri River brought
him into the vicinity of the Des Lacs River valley,
thus providing another invaluable early description
of the area’s landscape. On reaching the Des Lacs
River valley, most likely near the confluence of Des
Lacs and Souris rivers, Henry described a
landscape of “steep hills...covered with huge
stones” and “low valleys in continual succession...
there [was] no wood of any kind” (Coues 1897).
After continuing his trek across the valley, Henry
and his party soon spotted a “cluster of wood at the
N. extremity...of a long lake running N. and S.”
(Coues 1897). According to Henry, this came as a
surprise to his guide, “who said he never knew of
any wooded lake in this plain” (Coues 1897). Henry
also noted the “thousands of buffalo which covered
the plains” (Gough 1988).

Early Settlement

The first settlements began to appear in the early
1880s. The town of Seripton (near Velva) was
established in 1882 and settlement of the Souris
Valley upstream from Minot occurred in 1883.

These initial settlers were ranchers that claimed
lands in the Souris and Des Lacs river valleys for
exclusive use by cattle and forage production
(personal communication with Henry Stammen,
Foxholm, ND, 1978).

A lignite mine was established near Burlington at
the mouth of the Des Lacs River; by 1883, 12,000
pounds of lignite had been excavated. The 1885
Census of Dakota Territory listed 31, 257, and 800
people living in what would become Renville,
Ward, and McHenry counties, respectively
(Schweigert 1990). In Ward County, 600 head of
cattle and 1,093 acres were planted to crops in
1884, and census records indicate there were 280
farms in McHenry County.

In 1886, extension of the Great Northern Railway
from Devils Lake to Minot (Robinson 1966) was
initiated. Following completion, the area was more
accessible for settlers and both the Souris and Des
Lacs river valleys filled with people. In 1893, the
Soo Line was established from Minot north to
Portal at the Canada border, part of which runs
through present-day Des Lacs NWR for 12.6 miles.
The Great Northern Railway extended a track that
ran parallel to the Souris River from Granville to
Sherwood. In 1905, the Soo Line constructed a rail
from Oslo, Minnesota, to Kenmare that crossed the
Souris River south of Greene (Schweigert 1990).
Towns developed at regular intervals along these
lines and, by 1905, nearly every quarter section
(160 acres) of land in north-central North Dakota
had been claimed. At this time, Minot had a
population of about 10,000.

The Des Lacs River area was part of a vast cattle
range that extended from Texas to the Canada
border. Thousands of acres were ranched, as the
lush prairie grasses of the area provided excellent
pasture for finishing of cattle. In 1894, more than
125,000 head of cattle were trailed overland from
the Chinook and Malta, Montana, area for shipment
at Spiral, a major cattle-shipping center located a
few miles northwest of the Des Lacs NWR
headquarters along the Soo Line. Sheep were
grazed in the hills and coulees in the areas to the
west and southwest.

The first major influx of Euro-Americans into the
Des Lacs River area began in the early 1890s near
the present city of Kenmare. However, evidence
indicates that a rancher settled the area in 1864
and the first lignite coalmine opened in 1880.
Accounts left by one early rancher, Andrew
McBride, relates that in 1892 there were only three
other settlers within a 20-mile radius of his
homestead, located at the southern end of Middle
Des Lacs Lake. The coming of the railroad in 1893,
however, opened up the area to settlement,
although the development of town sites and the
arrival of immigrants did not begin until after 1896.



The land in Kenmare was first opened to
homesteaders in July 1896 and was
incorporated as a village in 1901.
In 1897, Kenmare took

on the appearance of

a booming frontier town
with 1,200 cars of settlers
arriving and the
establishment of livery
stables, restaurants,
saloons, and other area
businesses. The area was
also a trade center for grain
shipping and the terminal
point for a short-lived river barge
business. Navigation of the Upper
Des Lacs Lake was begun in 1903 in a
sternwheeler; barges were used to ship grain
to a point near Kenmare to be unloaded and
shipped via the Soo Line railroad. In 1904, records
show that A.A. Robinson hauled about 200,000
bushels of grain on the boat to a site near Kenmare
and loaded it onto the Soo Line Railroad.

The 1890s marked the beginning of a major
transformation of the landscape in the Des Lacs
River valley. Decades of activities associated with
Euro-American settlement has resulted in
dramatic changes in the composition and
abundance of the area’s native fauna (for example,
bison were extirpated) and flora (for example,
increases in woody and brushy vegetation).
Fortunately, detailed records were taken of the
vegetation and wildlife of the Des Lacs River
valley, particularly near Kenmare, in the early
years of settlement.

George K. Dike came to the Des Lacs River valley
area in September 1895. Dike’s survey notes
described a prairie country, although noting the
occurrence of trees and brush in coulees and along
lakeshores. The photographs of E.H. Gross
corroborate Dike’s surveys and provide convincing
evidence of the scarcity of trees in the Des Lacs
River valley, especially near Kenmare, in the early
20th century. Vernon Bailey’s field reports (1913)
of the flora and fauna of the Kenmare and Des Lacs
River valley area from July 1913 also suggested a
prairie landscape, but included areas of dense
woodland. According to Bailey (1913), the Kenmare
area in 1913 was “rolling prairie...[with] numerous
coulees...many of [which were] densely wooded or
full of brush.” He also noted the deliberate planting
by farmers of trees such as boxelder and willow as
windbreaks (Bailey 1913).

Although the landscape was being rapidly modified
by agricultural and mining activities during the
early 1900s, the bird fauna still appeared to be
thriving in the Des Lacs River valley. According to
Bailey’s field notes, ducks, especially northern
pintail, mallard, blue-winged teal, and northern
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shoveler, were abundant, as well as many other
waterbird and shorebird species (Bailey 1913).
More importantly, however, were Bailey’s
numerous accounts of species sensitive to woody
growth and other invasive vegetation. This
suggests that the grasslands surrounding the Des
Lacs River valley in the early 1900s were of higher
quality than those of today. The prairie-adapted
species documented by Bailey (1913) included the
northern harrier (common), Swainson’s hawk
(common), ferruginous hawk, greater prairie
chicken (common), upland sandpiper, burrowing
owl, short-eared owl (common), Baird’s sparrow
(common), and grasshopper sparrow (common).
Conversely, certain species that were not very
common during Bailey’s survey in 1913 (such as the
ring-billed gull, double-crested cormorant, and
American white pelican) are currently common and
abundant at the refuge.

Civilian Conservation Corps and
Works Progress Administration

The election of Franklin Roosevelt as president in
1932 unleashed a host of programs aimed at
stemming the Great Depression cycle. These
programs were meant to build the nation’s
infrastructure to support the failing economy and
to overhaul the methods that had lead to the
disastrous conditions.

Roosevelt was a strong advocate for conserving
natural resources and felt strongly that the federal
government should take an active role in the
nation’s economy. His somewhat romantic
sentiment was turned into several broad-brush
executive orders to create work programs with a
strong central conservation ethic. Five days after
taking the oath of office, President Roosevelt called
a conference with the secretaries of Agriculture,
Interior, and War. The president discussed his ideas
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for recruiting 500,000 men to work in the nation’s
forests and eroded farmland.

The CCC was legislated, followed several months
later with an executive order setting up the
development of the Works Projects Administration
(later renamed Works Progress Administration).
Both programs contributed to the Depression-era
development of the Souris River basin refuges. The
men labored for months and years to build the
headquarters, roads, dams, and recreation facilities
that survive today and are an integral part of the
refuges.

Camp Des Lacs was located at Kenmare, North
Dakota. The camp was part of the 797% Company of
the CCC; its official army name was Camp Sam G.
Anderson. Camp Des Lacs was one of four CCC
camps operating under the U.S. Bureau of Biological
Survey, in the restoration and development of four
migratory waterfowl refuges in the northwestern
part of North Dakota. The camp was established to
carry on the restoration and development of the
Des Lacs and Lostwood migratory waterfowl
refuges.

The CCC built almost all the present-day patrol
roads, dams, and spillways at Des Lacs NWR.
Several structures remain including the
cinderblock residence, cold storage building, well
house, Tasker’s Coulee picnic shelter, and
Northgate rubble dam. In addition, the CCC built
fences, planted trees, and transplanted emergent
vegetation.

The 796" Company of the CCC was assigned to
Camp BF-1 (known as Camp Maurek, located at
Upper Souris NWR) and Camp BF-5 (known as
Camp Heintzelman, located at Mohall). The camps
operated from May 1935 to October 1941. A Works
Project Administration workforce was employed at
the Upper Souris NWR from December 1936 to
November 1939, and for a short time in 1940.

At Upper Souris NWR, the CCC laborers helped
build miles of truck roads, diversion ditches,
spillways, waterfowl-nesting islands, and fish-
spawning habitat. Crews from the CCC and Works
Progress Administration cleared the area to be
flooded by Lake Darling of fence materials, farm
buildings, and trees that lined the river channel.
Contractors built dams 83 (Lake Darling), 87, and
96. The CCC crews assisted by building spillways,
culverts, bridges, and water control structures
using quality masonry in which local fieldstones
were incorporated. (Speulda and Lewis 2003).

The 766" Company of the CCC was assigned to
Camp BF-4; after temporarily locating near
Bottineau, the company was moved to a location
west of Kramer. The camp was commonly known
as Camp Ding, after J. Ding Darling. The CCC
were stationed at the refuge from 1935 to 1942.

At J. Clark Salyer NWR, the company built dikes
and miles of roads and fences; collected wildflower,
grass, tree, and shrub seeds; planted trees; and
installed many other wildlife habitat facilities. A
Works Progress Administration workforce was
also employed at the refuge from 1936 to 1941 and
assisted the CCC with their projects.

Historical Sites

There are a limited number of sites at J. Clark
Salyer NWR eligible for listing in the Register of
Historical Sites. They are dams 1, 320, 326, 332, 341,
and 357. There are many farmstead sites at the
refuge but the exact locations are unknown at this
time.

SPECIAL MANAGEMENT AREAS

There are several, officially designated, special
management areas in the Souris River basin
refuges:

m The American Bird Conservancy recognizes each
of the three refuges as a globally important bird
area. The important bird area program, initiated
by BirdLife International in Europe during the
mid-1980s, was developed to recognize and
support sites significant to bird populations.
Based on the criteria developed by BirdLife
International, an important bird area must
maintain and support one or more of the
following: (1) species of concern (for example,
threatened and endangered); (2) restricted-range
species; (3) species vulnerable because of
population concentration; and (4) species
vulnerable because they occur at high densities
due to their congregative behavior.

m The auto tour route at the Des Lacs NWR is
designated as a national scenic backway. The
route starts at the south end of the refuge on the
east side of the lake and proceeds north 6.5 miles
to a point just south of Kenmare. The route then
proceeds through Kenmare for 2.2 miles. The
backway starts again on the south end of Boat
Dock Road, 1 mile north of Kenmare. The route
then proceeds north 5 miles on the west side of
Upper Des Lacs Lake, until it exits the refuge
and joins into Ward County Road 1.

m The Munch’s Coulee Hiking Trail at Des Lacs
NWR was designated as a national recreation
trail in June 2005. The trail is located adjacent to
the Lower Des Lacs Lake, situated just off the
national scenic backway. The trail has an
accessible hard-surfaced lower section that is
0.25 mile long. The foot trail is a loop on top of
the bluffs overlooking the river valley.
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Munch’s Coulee Hiking Trail at Des Lacs NWR.

m J. Clark Salyer NWR has been designated as a
regional shorebird site in the Western
Hemisphere Shorebird Reserve Network.

m Lake Darling at Upper Souris NWR is
designated critical habitat for the piping plover,
a shorebird listed by the Service as threatened
in the northern Great Plains.

VISITOR SERVICES

Each of the Souris River basin refuges supports a
variety of the priority public uses identified in the
Improvement Act.

Des Lacs NWR

The Des Lacs NWR provides visitors opportunities
for five of the six priority public uses identified in
the Improvement Act. Fishing is not allowed, as
there is no sustainable fishery population. Most
activity centers on hunting and wildlife
observation.

Yearly visitation is approximately 11,000. In 2004,
the following percentages of visitation were
estimated:

m 70% wildlife observation and photography

m 10% hunting

m 5% environmental education and interpretation

m 14% non-wildlife-dependent activities (such as
group events at Tasker’s Coulee)

Hunting

The hunting program provides opportunity to hunt
deer, turkey, pheasant, gray partridge, sharp-
tailed grouse, cottontail, snowshoe hare, and fox.
Many hunters request waterfowl hunting and are
referred to other public lands or to private lands, as
waterfowl hunting is not permitted at the refuge. A
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hunting “tear sheet” provides information,
regulations, and a map for a variety of game
seasons. Some aspects of the hunting program
follow:

m Turkeys are hunted in the spring and fall.

m Upland game is permitted in late-November to
early January annually, after deer rifle season
closes and waterfowl have generally migrated
out of the area.

m Deer hunting is permitted for archery, rifle, and
muzzleloader hunters in accordance with state
seasons. Archery season opens in early
September, rifle season in early November, and
muzzleloader season in early December. No
special regulations exist except to have a unit
tag. Youth deer hunting is allowed and
encouraged at the refuge during the September
season.

m The Canada Goose Trail, White-tailed Deer
Trail, and Boat Dock Road to Highway 52 are
open for game retrieval access with vehicles
during rifle deer season. Deer hunters are able
to retrieve game during designated times posted
at these locations, to encourage hunters to walk
to access more remote areas of the refuge.

m Requests for accessible hunting permits (to
shoot from vehicles) are evaluated for hunters
with disabilities and are generally allowed.

m The use of dogs is permitted for upland game
hunting only.

m No field trials or shooting ranges are permitted
at the refuge.

Fishing
Fishing does not occur at the refuge.

Wildlife Observation and Photography

An auto tour route is part of a system of North
Dakota’s scenic backways and byways. The route
traverses 14 miles along Upper Des Lacs, Middle
Des Lacs, and Lower Des Lacs lakes and includes
driving through Kenmare. Thirteen interpretive
panels are located along the auto tour route and
overlooks are available at Middle Des Lacs and
Lower Des Lacs lakes. The direction of travel is
two-way and the route is generally open from April
through November. The auto tour route is not
maintained during winter months. The refuge,
Ward County, and Kenmare Park Board rotate
summer road maintenance annually, as agreed
upon through a memorandum of understanding.

Four nature trails are available at the refuge:

m Canada Goose Trail—7.5-mile nature trail is
open to hiking and bicycling, and one-way
vehicle traffic for 17 days in mid-September
annually
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m Munch’s Coulee Hiking Trail—1-mile nature trail
loop is open to hiking with an accessible section

m White-tailed Deer Trail—1-mile nature trail is
open to hiking

m Tasker’s Coulee has informal mowed nature
trails

A viewing and photography blind to observe
displaying sharp-tailed grouse is available in the
spring. Spotting scopes and binoculars are
available for visitors. An all-weather binocular is
mounted on the observation deck at headquarters
and provides visitors with an excellent view of the
Middle Des Lacs Lake and wildlife. A paved
overlook with interpretive panels is located
adjacent to the headquarters area.

Tasker’s Coulee has tables, a CCC-era covered
shelter, accessible restrooms, and informal mowed
trails. The boat dock day use area has a boat ramp,
tables, and vault toilets. Nonmotorized boats are
allowed.

Environmental Education and Interpretation

Videos and trunks are available for loan.
Binoculars, dip nets, spotting scopes, and
microscopes are available for use. Refuge staff
have developed curricula on fire ecology of the
northern Great Plains, which is available for use in
schools. Small-group environmental education
programs are provided on request to Boy Scouts,
Cub Scouts, and other groups. Environmental
education duties are currently shared among the
staff.

Visitor exhibits are available at refuge headquarters
and focus on early history of the area, habitats and
waterfowl production, grassland birds, grebes,
sharp-tailed grouse, and butterflies.

A general brochure is available and provides
information about refuge wildlife and habitats and
visitor opportunities. The Souris River basin
refuges’ bird list and the brochure for the auto tour
route describe refuge wildlife.

The refuge staff hosts a variety of special events:

m “Green Wing Day” promotes youth hunting
safety and conservation

m National Wildlife Refuge Week

m “Eco-Ed Days” promotes conservation and
resource management for fifth- and sixth-grade
students

m “Haunted Hayride”

The refuge also assists with the annual Kenmare
Goosefest celebration in October.

A number of community groups and individuals
(including Natural Resource Conservation Service

[NRCS], Ducks Unlimited, and Kenmare Association
of Commerce) participate in the planning and
implementation of special events. Other community
groups have donated equipment and personnel for
various special events.

J. Clark Salyer NWR

J. Clark Salyer NWR provides visitors wildlife-
dependent activities including hunting, fishing,
wildlife observation, photography, environmental
education, and interpretation. Yearly visitation is
approximately 15,000.

Humnting

The refuge is open for the hunting of waterfowl,
white-tailed deer, turkey, sharp-tailed grouse, gray
partridge, ring-necked pheasant, and fox. A
hunting brochure provides information,
regulations, and a map for a variety of game
seasons. Some aspects of the hunting program
follow:

m There are nine designated public hunting areas
that are open for the hunting of waterfowl and
upland game birds, which follow the state-
designated hunting seasons.

m Most of the refuge, with exception of specific
closed areas, is open to deer hunting with
archery, muzzleloader, and rifle equipment
following state seasons.

m Late-season hunting for upland game bird and
for fox is allowed after the close of the deer
firearm season.

m The portion of the refuge south of the Upham-
Willow City Road is open for hunting turkey,
grouse, and partridge during state seasons.

Fishing

Fourteen public fishing areas cover the entire
length of the refuge. All of these locations are open
to bank fishing and several allow limited
nonmotorized boat fishing. Fishing is allowed along
the entire length of Souris River Canoe Trail. All

areas are open to winter ice fishing following state
regulations.

Wildlife Observation and Photography

There are numerous opportunities for these
activities, many opportunistic and some formalized.
The self-guided Scenic Trail, Grassland Trail, and
Souris River Canoe Trail cover prairie, forest,
wetland, and hardwood bottomland habitats.
Wildflowers, songbirds, waterfowl, and waterbirds
are seasonally abundant.

A photography blind is placed near a sharp-tailed
grouse dancing ground each spring and visitors can
reserve its use.



Visitors have an excellent view of marsh habitat and
associated wildlife from a two-tiered viewing platform
and an accessible observation deck at pool 326, J. Clark
Salyer NWR.

Environmental Education

The refuge conducts an extensive operation for the
banding of waterfowl each autumn. The project
requires a lot of time and staff to accomplish the
banding of 4,000-5,000 ducks. Volunteers from
universities and local schools provide a substantial
amount of time toward this operation. Their
assistance with collecting, handling, marking, and
releasing thousands of birds could not be
accomplished without their help. This activity not
only provides the refuge with adequate staff to get
the work done, but it provides a wonderful outdoor
classroom for students from elementary school to
college to learn about national wildlife refuges and
wildlife resources.

In addition to the above activity, minimal
opportunities are provided to educate the public
because of the lack of funding and trained staff.
There are more than 60,000 residents and more
than a dozen schools within commuting distance of
the refuge. Videos and trunks are available for loan
as well as binoculars, dip nets, and spotting scopes
for specific groups and organizations.

Interpretation

Two interpreted auto tour routes are open to the
public:

m The 22-mile Scenic Trail begins at the refuge
headquarters and traverses wetland, grassland,
and woodland habitat from pool 326 to the south
boundary and back to Highway 14. A brochure
provides interpretation of eighteen stops along
the route. The brochure includes information on
wildlife, habitat, management techniques, and
history. The direction of travel is two-way. The
route is generally open from April through
November, but is not maintained during winter
months.

USFWS

63

m The 5-mile Grassland Trail is located along the
northern shoreline of pool 341 on the west side of
the refuge. It moves through mixed-grass prairie
habitat and meanders down to the shoreline of
the marsh. The trail is interpreted through a
leaflet that provides information on seven stops
along its route. This unimproved one-way trail
begins off the Newberg Road and exits at the
Shevelo Road; it is open from April to
November.

The Souris River Canoe Trail is designated as a
national recreation trail. The canoe trail traverses
bottomland, hardwood forest habitat within the
Souris River floodplain. It can be paddled as a 5%-
or 13-mile trip. The 5%-mile route travels from
Johnson Bridge to Thompson Well and takes 2-3
hours to complete. The 13-mile route travels from
Johnson Bridge to dam 1 and takes 5-7 hours to
float. Numbered markers are located at each mile
along the river. An interpretive brochure provides
a map and information about the habitat and
wildlife a visitor will encounter.

Thompson Well is an historical stop along the
Scenic Trail that has drinking water from a hand-
pumped well, a shelter, accessible restrooms, and a
portable dock for access to the Souris River Canoe
Trail. The Sandhills Walk, also along the Scenic
Trail, is an area designated for hiking into the
unique sandhills, containing bur oak forest with
shrub and grassland understory.

A viewing and photography blind to observe
displaying sharp-tailed grouse is available in the
spring.

Visitor exhibits at refuge headquarters focus on
early history of the area, habitats, and wildlife.
Brochures are available and provide information
about wildlife, habitats, and visitor opportunities.

A paved walkway with interpretive panels leads to
the observation point located adjacent to the
headquarters area. Spotting scopes and binoculars
are available for visitors.

Upper Souris NWR

Upper Souris NWR provides visitors with a full
complement of wildlife-dependent activities
including hunting, fishing, wildlife observation,
photography, environmental education, and
interpretation.

Yearly visitation is approximately 60,000-70,000
with a peak of 150,000 visitors. In 2004, the
following percentages of visitation were estimated
for each wildlife-dependent activity:

m 3% of visitors participated in hunting

m 78% of visitors participated in fishing
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m 9% of visitors participated in wildlife observation
and photography

m less than 1% of visitors participated in
environmental education activities

m 8% of visitors participated in interpretive
activities

Hunting

Hunting, particularly for white-tailed deer, is very
popular. Deer hunting with archery equipment
begins in early September, followed by rifle and
muzzleloader seasons.

Several areas are open to hunting sharp-tailed
grouse, gray partridge, and ring-necked pheasant.
To reduce waterfowl disturbance, upland bird
hunting is open during different times of the fall
and at different areas of the refuge.

A hunting brochure is available that provides
information, regulations, and a map.

Fishing

Fishing is allowed year-round, with visitors
permitted to drive on the ice covering Lake Darling
to fish. Lake Darling is a magnet for anglers

looking to catch walleye, northern pike, perch, and
smallmouth bass.

There are 2 boat-fishing areas at Lake Darling and
13 bank-fishing areas scattered along the lake and
the Souris River. There are four boat-launching
facilities. Boat fishing is allowed from May 1 through
September 30.

Bob Savannah/USFWS

Fishing tournaments are allowed on Lake Darling
through the special use permit process.

A fishing brochure containing information, rules,
and a map is available.

Wildlife Observation and Photography

There are numerous opportunities for these
activities—many are opportunistic and some are
formalized.

The Prairie-Marsh Scenic Drive is open to vehicles
during the summer and early fall. Numbered signs
along the drive correspond to points of interest

that are described

in the tour brochure

available at the

beginning of the

drive. Visitors are

welcome to walk

around the coulees,

roads and prairie-

covered hills in the

immediate vicinity

of the scenic drive.

This is an excellent

place to observe

wetland and

grassland animals and plants—the area has
spectacular summer-long blooms of native
wildflowers.

Photography blinds are placed at three sharp-tailed
grouse dancing grounds (leks) each spring and
visitors can reserve the use of these blinds at no
charge. The peak time for active dancing occurs at
sunrise. Another blind placed at the end of Pelican
Nature Trail is available year-round. Visitors are
welcome to hide in this blind and let the wildlife
come to them.

Five nature trails beckon visitors to get out of their
vehicles and explore the refuge. All trails present
opportunities for observation and photography.
These trails are for walking and are less than 2
miles long. One trail is almost flat and is hard-
surfaced, making it wheelchair-accessible. Other
trails require some stamina to climb up and down
the hills. Some trails have interpreted stops and
benches for relaxing.

Canoes are permitted on two Souris River canoe
trails and on Lake Darling from May 1 through
September 30. Canoeing can be a very quiet way to
sneak up to wildlife such as the colorful wood duck
and capture an unforgettable picture. It is a
convenient way to view a beaver lodge and get a
closer look at its inhabitants.

Environmental Education

There is a growing need for environmental education
as people move from rural to urban areas and lose
their connection to the land. There are more than
60,000 residents and more than a dozen schools
within commuting distance of the refuge. One of
the largest potential audiences is the Minot Air
Force Base (12 miles east of refuge headquarters).

The refuge has a diversity of habitats and wildlife
that can be used to teach environmental education.
However, only minimal opportunities can be made
available yearly because of a lack of trained and
available staff.

In the past, the refuge has sponsored “Migratory
Bird Day,” “Zoo Day,” “Special Fishing Day,”
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wildlife refuge week activities, and “Envirothon.”
The latter is a national scholastic competition
among high school students that also teaches
environmental principles. Teams compete and
broaden their knowledge of the environment.

Students learn aquatic sampling at the “Envirothon”
hosted by Upper Souris NWR.

Interpretation

Visitors have access to a wide array of interpretive
media that describe refuge management, wildlife,
wetlands, grasslands, Neotropical birds, history,
fishing, and hunting.

Interpretive panels are found at two visitor kiosks,
along an auto tour route and a walking trail, at road
pull-offs, and at refuge headquarters. Interpretive
exhibits at refuge headquarters focus on the CCC
and historical trade routes. In 2006, two new kiosks
with interpretive signs will be completed.

USFWS
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The Prairie-Marsh Scenic Drive will be improved
by adding new interpretive stops, redesigning the
trails brochure, and paving the road surface. This
12-stop interpreted drive will give visitors a first-
class look at prairie habitats and marsh habitats
that support a diversity of wildlife.

The Theodore Roosevelt Nature and History
Association has generously cooperated with the
refuge to provide visitors a chance to purchase
wildlife and habitat books and games for all ages
(sales area is open 8 a.m.—4:30 p.m. weekdays).
Profit from the sale of items is returned to the
refuge for biology and visitor service programs.

SOCIOECONOMIC ENVIRONMENT

The local and regional demographics—that is,
statistical data about the population—are
described below for the communities in the five-
county study area pertaining to the Souris River
basin refuges.

Population

Table 2 shows population estimates and trends for
the regional area and communities near the
refuges. In 2000, the five counties in the study area
accounted for approximately 12% of North Dakota’s
total population (U.S. Census Bureau 2000). From
1990 to 2000, North Dakota’s overall population
increased by 0.5%. Ward County was the only
county within the study area to increase its
population (1.5 %), over the same period. The other
four counties all had negative population growth
rates—ranging from a decrease of 25.3% in Burke
County to an 8.3% decrease in McHenry County,
over the same period.

Table 2. Local and regional population estimates and characteristics for the five-county study area,

North Dakota.

Population in 2000
Area Number of Residents Persons]é[)iel?; Square % POP]%%%EZZ()%}WWJE
Bottineau County 7,149 4.3 -10.8
Burke County 2,242 2.0 -25.3
McHenry County 5,987 3.2 -8.3
Renville County 2,610 3.0 -174
Ward County 58,795 29.2 1.5
Five-county Area Total 76,783 — —
North Dakota Total 642,200 9.3 0.5

Source: U.S. Census Bureau (2000).



66

Bowbells in Burke County and Kenmare in Ward
County are the centers of visitation activity
associated with the Des Lacs NWR, as follows:

m Kenmare, a community of 1,081 residents, offers
world-class upland hunting as well as abundant
opportunities for hunters to bag white-tailed
deer and pronghorn. Goose hunting is also a
popular hunting activity in and around Kenmare
as reflected in its nickname, the “Goose Capital
of North Dakota” (city of Kenmare). Kenmare
residents are also proud of the birding and
ecotourism opportunities provided by the refuge
(city of Kenmare).

m Bowbells, a town of 406, is another popular
destination for hunters. Its abundant wildlife
provides thrills for hunters of a variety of game,
from waterfowl to pheasant to big game. Fishing
at the Northgate Dam recreation area gives
anglers the opportunity to land trout, walleye,
largemouth bass, and bluegill (city of Bowbells).
Farmers in the area produce flax, canola, peas,
barley, oats, sunflowers, durum, and hard red
spring wheat (city of Bowbells).

The towns of Newburg, Bottineau, and Westhope
in Bottineau County and the towns of Upham,
Towner, and Granville in McHenry County are the
principal communities near the J. Clark Salyer
NWR. These six communities surrounding the
refuge are relatively small, with populations ranging
from 88 in Newburg to 2,336 in the county seat of
Bottineau (U.S. Census Bureau 2000). Descriptions
of four of these communities follow:

m The town of Upham is located on the western
side of the refuge and hosts the refuge
headquarters. In 2000, the population of Upham
was 155 residents (U.S. Census Bureau 2000).

m The town of Westhope has 533 residents and is
northwest of the refuge near the Canada border.

m Towner (McHenry County seat) is a small
community on the southern end of the refuge
with a population of 574 (U.S. Census Bureau
2000). The only tree nursery in the state is
located in Towner.

m Granville has 286 residents and is on the
southern end of the refuge (U.S. Census Bureau
2000). Granville is home to Big Sky Buffalo
Ranch, which houses “Mystical,” an albino bison
bull.

Carpio and Minot in Ward County and Tolley and
Grano in Renville County are the primary local
communities surrounding the Upper Souris NWR.
Ward County is the fourth most-populated county
in the state, with a population of 58,795 residents.
The bulk of these residents are concentrated in the
county seat of Minot, home to 36,567 people.
Community descriptions follow:

m Minot was nicknamed the “Magic City” some 100
years ago because “when the railroad arrived,
the city sprouted up like magic” (Minot 2005).
Minot is home to the Minot Air Force Base,
which houses the 5™ Bomb Wing and the 91%
Space Wing, as well as Minot State University.

m Carpio is a small town composed of 148
residents, located southwest of the refuge on the
Des Lacs River.

m Tolley and Grano are small communities located
along the north central portion of the refuge. In
2000, Tolley’s population was 63 and Grano’s was
9 (U.8. Census Bureau 2000).

In 2000, four out of five counties in the study area
consisted of a higher percentage of white persons
not of Hispanic or Latino origin than the North
Dakota state average of 92.4%. Ward County
exactly matched the state average and McHenry
County had the greatest percentage, 98.7%.
Ancestry patterns were similar across counties,
with heavy German and Norwegian influences
(U.S. Census Bureau 2000).

The state percentage of residents from Hispanic or
Latino descent was 1.2%, and all five counties were
similar to this estimate. Likewise, the Asian
population of the five counties was similar to the
state average of 0.6%. North Dakota’s American
Indian population compiled 4.9% of the state total.
All five counties were below this average, with
Ward County having the highest American Indian
or Alaska Native population, consisting of 2.1% of
the county’s residents. Ward County had a greater
percentage of its population that comprises Black
or African Americans, with 2.2%, compared to the
state average of 0.6%. The four other counties
closely resembled the state average (U.S. Census
Bureau 2000).

Approximately 83.9% of North Dakota residents 25
years and older were high school graduates. The
five counties were all similar to the state average
in this category, ranging from 76.9% in McHenry
County to 87.4% in Ward County. The percentage
of residents 25 years and older who held a bachelor’s
or advanced degree ranged from 12% in Burke
County to 22% in Ward County. The state average
was 22% (U.S. Census Bureau 2000).

Employment and Income

Employment estimates for the five-county study
area are shown in table 3. Agriculture composes a
substantial percentage of employment in all counties.
As a percent of a county’s total jobs, farm
employment ranges from 36.1% in McHenry
County to 3.4% in Ward County (U.S. Department
of Commerce 2002).

Ward County is the most populated in the study
area, which explains its role as the economic hub
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Table 3. Employment for the five-county study area, North Dakota (2000).

Percent of Total Employment

County
Industry Bottineau Burke McHenry  Renwville Ward
Farm Employment 22.5% 31.5% 27.9% 36.1% 3.4%
Nonfarm Employment 77.5% 68.5% 72.1% 63.9% 96.6%
Agricultural services, forestry, fishing D! D D D 0.8%
Mining 3.8% 5.2% 6.0% D 0.8%
Construction D D 3.2% 8.2% 5.0%
Manufacturing 2.5% D 2.3% D 2.2%
Transportation and public utilities 6.1% 10.2% D D 5.1%
Wholesale trade 4.1% 5.9% 6.6% 6.6% 4.5%
Retail trade 17.8% 16.1% 13.4% 11.2% 19.3%
Finance, insurance, and real estate 7.5% 6.4% 6.2% 5.8% 7.1%
Services 31.3% 25.8% 35.7% 21.9% 29.8%
Government (federal, state, and local) 18.5% 21.6% 20.2% 28.2% 25.5%
Total Full- and Part-time Employment 4,501 1,701 1,600 2,873 40,144

Source: U.S. Department of Commerce (2002).

1D—not shown to avoid disclosure of confidential information, but the estimates for this item are included in the totals.

for northern North Dakota, in addition to its
relatively lower dependence on farm employment.
The city of Minot, located in Ward County, hosts a
diverse range of corporate offices for such
companies as ING and Choice Hotels International,
as well as Minot State University and Minot Air
Force Base (Minot Chamber of Commerce 2005).

The services and government sectors are also key
employers in the five-county region. As a
percentage of total nonfarm employment, the
service sector ranged from 22% in Renville County
to more than 35% in McHenry County. Government
employment composed nearly 20-25% of all nonfarm
employment in all five counties, with Renville
County having the greatest percentage, 28%.

U.S Census Bureau (2000) data for median
household income, unemployment and percentage
of persons below poverty in 1999 are shown in table 4
(U.S. Census Bureau 2000). The median household
income for the five-county study area is below the
state and national averages. In addition, the
percent of unemployed of all counties is below the
state and national averages. The percent of
population below the federal poverty line is an
indicator of the economic distress within a
community. Bottineau, Renville, and Ward counties
are below the state average of 11.9% of persons
living in poverty and the national average of 12.4%.
Both Burke and McHenry counties are above both
the state and national averages for this category.

Table 4. Income, unemployment, and poverty estimates for the five-county study area, North Dakota.

Median Household Percent Unemployed Percent of Persons
Area Income (1999) (2000) Below Poverty (1999)
United States $41,994 4.1% 12.4%
North Dakota $36,604 3.0% 11.9%
Bottineau County $29,853 2.71% 10.7%
Burke County $25,330 1.5% 15.4%
McHenry County $27,274 2.9% 15.8%
Renville County $30,746 1.1% 11.0%
Ward County $33,670 2.71% 10.8%

Source: U.S Census Bureau (2000).






4 Management Direction

Northern pintail.

This chapter describes the management direction
the Service designed—with public and partner
coordination—to achieve the vision for the Souris
River basin refuges as described in chapter 2. The
chapter includes the following sections:

overview

management direction
step-down management plans
staffing and funding

partnership opportunities

m monitoring and evaluation
The pages specified below contain the management
direction—designed to achieve the vision (in chapter 2)

for the Souris River basin refuges—for each of the
three refuges:

Des Lacs NWR, pages 70-88
J. Clark Salyer NWR, pages 88-111
Upper Souris NWR, pages 111-133

NOTE: Although a number of needs were identified
during the planning process, there are no
assurances that projects identified in this CCP will

Dave Menke/USFWS

be fully or even partially funded. However, within
every planning effort, there are opportunities to
examine current funding and resources and to
determine the best available uses based on a
comprehensive evaluation of critical needs. If this
were never completed, issues could go unresolved
due to a lack of public and administrative
understanding and support.

The CCP for the Souris River basin refuges
emphasizes restoration of ecological processes
important in the evolution and maintenance of
native plant communities and wildlife populations in
the northern Great Plains. The Service will carry
out the CCP with assistance from existing and new
partner agencies and organizations and the public.

The Service has developed objectives in support of
goals identified in “Chapter 2, The Refuges” for
management of the Souris River basin refuges.
Strategies to achieve objectives are suggested.
Rationale is included that supports goals, objectives,
and strategies. Assumptions are discussed.



70

Goals and Objectives—
Biological Resources

Biological goals and objectives emphasize
management of plant communities as habitat for
wildlife, especially migratory birds. The goals and
objectives are organized by major habitat types
represented at the three refuges.

Biological goals and objectives are habitat-based
rather than wildlife-based, because wildlife often
respond to factors beyond control 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 (for example,
fire, grazing, haying, and water level manipulation)
are usually applied to plant communities rather than
to wildlife populations. Habitat-based objectives
emphasize 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 monitored. Rather, site-specific inventories,
applied research, and literature reviews allow for
reasonable predictions of wildlife response to habitat
management.

The Service will assess biological, economie, and
political feasibilities associated with habitat
restoration. Specific criteria and objectives identify
areas for restoration, with high-priority areas more
likely restored than those more degraded. In
recognition of inadequate resources to manage all
wildlife habitats and populations occurring at the
Souris River basin refuges, evaluation will require
careful and deliberate consideration of management
priorities (especially allocation of funding and
staffing) relative to expected ecological resource
benefits. The Service will adjust management
efforts equal to changes in staff and funding.

Management practices such as grazing, haying, and
farming are compatible with the mission of the
Service as applied at the Souris River basin refuges
(see appendixes O—Q). In addition, appendix R
describes the fire management program for the
refuges.

Goals and Objectives—

Cultural Resources, Visitor Services,
Research and Science, Refuge
Operations

The Service developed goals, objectives, and
strategies for cultural resources, visitor services,
research and science, and refuge operations.

Cultural resources will be protected when found.
Some visitor services will likely decrease as some

staff and funding shift to habitat restoration, while
others will remain at current levels. Research and
science will support habitat restoration.

DEs Lacs NWR

MANAGEMENT DIRECTION

The following goals, objectives, and strategies for
Des Lacs NWR outline the actions needed to
achieve the vision of the Souris River basin refuges.
The Service intends to meet these objectives during
the next 15 years.

Drift Prairie Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of the mid-1800s drift prairie. Create the temporally
and spatially dynamic habitat conditions that will
attract most breeding bird species and other
vertebrate fauna characteristic of that era.

Drift Prairie Objective 1

By 1 year after CCP approval, use current
vegetation inventory data and landscape
considerations to characterize each habitat
management unit with >40 acres of drift prairie as
either high or low management priority. Reevaluate
prioritization 15 years after CCP approval.

Strategy

— Apply multiple selection criteria.

CRITERIA FOR HIGH-PRIORITY UNITS

Floristic Composition. Vegetation is
characterized by >20% mean frequency
(percentage occurrence) of pristine,
native herbaceous types (plant groups
41-43 and 4648 [Grant et al. 2004b];
see appendix G) plus native herbaceous-
dominated vegetation with Kentucky
bluegrass as the main subdominant
(plant group 53).

Floristic Potential. Vegetation is
characterized by <20% mean frequency
of smooth brome-dominated types
(plant groups 61 and 62).

Landscape Context. The unit is
contiguous with the best examples of
prairie slope habitat (largest slopes
with the most intact native plant
composition or greatest availability to
the publie, or both).

or
is adjacent to other high-priority, drift
prairie units or tracts of native prairie
adjacent to the refuge under non-



Service ownership (especially
important if the unit has relatively
little drift prairie area, <40 acres).

CRITERIA FOR LOW-PRIORITY UNITS

Floristic Composition. Vegetation is
characterized by <20% mean frequency
of pristine, native herbaceous types
(plant groups 41-43 and 4648 [Grant et
al. 2004b]) plus native herbaceous-
dominated vegetation with Kentucky
bluegrass as the main subdominant
(plant group 53).

Floristic Potential. Vegetation is
characterized by >20% mean frequency
of smooth brome-dominated types
(plant groups 61 and 62).

Landscape Context. The unit is neither
contiguous with significant prairie
slope habitat, nor adjacent to high-
priority drift prairie units or tracts of
native prairie adjacent to the refuge.

Rationale and Assumptions

Most northern mixed-grass prairie has been
destroyed. Losses have been particularly severe in
the Drift Plain physiographic region, such that drift
prairie could be considered an endangered resource.
Key roles of the Refuge System include contribution
to ecosystem integrity and conservation of biological
diversity. The Souris River basin refuges should
contribute to the conservation of native prairie
communities unique to the Drift Plain region.
However, the native mixed-grass drift prairie at the
refuges is badly deteriorated, mainly through
extensive invasion by introduced cool-season
grasses.

Recent inventory data indicate that occurrences of
relatively intact, native herbaceous flora are rare
(<56% frequency) on most drift prairie management
units at Des Lacs NWR. Native warm-season
grasses are nearly absent. Under appropriate
management, warm-season grasses can outcompete
introduced cool-season grasses if the former are
sufficiently abundant (>20% frequency).

Most drift prairie at Des Lacs NWR likely has
already passed a threshold, such that restoration of
a modestly diverse, native herbaceous flora is an
unrealistic and impractical goal. However,
restoration may be possible on some tracts where
native grasses, sedges, and forbs are more common
and widespread. Such tracts need to be identified by
objective criteria that focus on (1) diversity and
prevalence of existing native plants, and (2) landscape
area and connectivity, which underlie the quality of
nesting habitat for grassland birds, a species group
of significant conservation concern (see appendix I)
in North America.

n

This approach will shift investment to manage more
intensively (than under current management) select
units. This will improve the chances of restoring at
least some drift prairie.

Drift Prairie Objective 2

On high-priority drift prairie units, use frequent and
precisely timed disturbances (principally fire and
grazing) to restore vegetation to the following
standards within 15 years of CCP approval. This will
provide habitat for most wildlife species that were
characteristic of North Dakota’s eastern mixed-
grass prairie but that currently are rare or absent at
the refuge (burrowing owl, horned lark, Baird’s
sparrow, Sprague’s pipit, chestnut-collared
longspur, northern pintail, and Richardson’s ground
squirrel).

m Composition on each unit includes (1) >40%
pristine native and native-dominated/ bluegrass-
subdominant vegetation (plant groups 41-43, 46—
48, and 53), (2) <20% smooth brome-dominated
vegetation (plant groups 61 and 62), and (3) <20%
low shrub-dominated vegetation (plant groups 11—
17); based on percentage frequency of occurrence
on belt transects (Grant et al. 2004b).

m Native trees and tall shrubs are absent or nearly
80, comprising <0.1% land cover on each unit, and
no nonnative or planted native woody vegetation
exists.

m Leafy spurge frequency is decreased by >50% on
each unit, to <1% frequency (frequencies per belt
transects; most high-priority units currently have
little to no spurge); absinth wormwood is actively
controlled; and yellow toadflax and other newly
appearing species of noxious weed that pose a
threat to the drift prairie are eliminated within
5 years of initial detection.

Strategies

— Disturb the vegetation, typically by livestock
grazing or fire, at least 2 of every 3 years. An
ideal management sequence over 5 years might
be BGGGR (B=prescribe burn the first year;,
G=graze in each of years 2, 3, and 4; then
R=rest), then reinitiate the sequence. The area
covered by trees, tall shrubs, and low shrubs
will be incrementally reduced with this burning
frequency.

— Primarily use prescribed fire when smooth
brome plants are at least in the 4- to 5-leaf stage,
but not yet showing an inflorescence; this
generally occurs during a narrow mid-May
through early June “window.” A less preferred
option is to burn in fall in anticipation of a
negative, winter drought effect on smooth
brome and Kentucky bluegrass.

— Graze mainly during late May through August
or September via a rotation approach with many
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Restored tracts of drift prairie will provide nesting
habitat for Baird’s sparrow, which has a declining

population.

(7-10) relatively small (40-60 acres) grazing cells
per unit and short grazing periods (4-7 days) per
cell. Adjust stocking rates to facilitate regrazing
of individual smooth brome plants at least once
within a grazing period, but move livestock to the
next cell before native plants are regrazed (be
sure to note grazing of native upland sedges, an
important forage base in some management units).

Annually survey for noxious weeds. Continue
widespread use of biological control by
monitoring local areas for Apthona spp. beetles
and by redistributing beetles among leafy
spurge patches as needed. Use herbicides as
needed along boundaries with private lands.

Reseed adjoining old cropland units into native
vegetation dominated by warm-season grasses
(see objectives for old cropland). Manage these
intensively, in concert with the high-priority
drift prairie units they adjoin, to sustain a
native-dominated flora and to reduce sources of
invasion by introduced cool-season grasses and
noxious weeds (see objectives and strategies for
old cropland).

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

Experiment with specialized control of dense
silverberry patches. Cutting tends to stimulate
resprouting in silverberry, as does burning.
Therefore, foliar applications of glyphosate,
which have been used to control other species of
the genus Flaeagnus, may achieve the best
possible control. Application must be done in
ways that does not harm native, understory,
herbaceous vegetation (for example, use a wick
applicator). One approach may be to chemically
treat silverberry and achieve a kill, and then
apply prescribed fire.

— Experiment with horses as alternative grazing
tools; horses may have greater impact than
cattle on woody vegetation, especially
silverberry. Since horses may founder (succumb
to hoof inflammation) on rich, green vegetation,
an appropriate approach in a 3-year grazing
cycle may be to use cattle during the first 2 years,
then horses the third year.

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

— Experiment with seeding of native warm-season
grass mixes in brome monotypes on unit edges.
Apply prescribed fire followed by multiple
herbicide treatments over 2 years for site
preparation. Use similar approaches on brome-
dominated edges of adjoining, low-priority units.

NOTE: Service policy regarding refuge
management implicitly promotes seeding to
reestablish native plants in native sod where
such plants have become rare or absent
(“National Wildlife Refuge System Biological
Integrity, Diversity, and Environmental
Health,” 601 FW 3, 2001).

— Experiment with “interseeding” of native
plants, principally warm-season species, into
brome monotypes within units. Apply
prescribed fire or repeated intensive grazing,
and then use a wick applicator to apply herbicide
to emerging smooth brome and Kentucky
bluegrass. Follow by seeding via drill.

— Experiment with localized hand plantings and
husbandry (such as weed control and herbivore
exclusion) of select native forbs such as
milkvetches (Astragalus spp.) to increase plant
species diversity and structural diversity.

— Transplant and release Richardson’s ground
squirrels on areas of low-stature vegetation
within high-priority units, wherever an adjacent
source for colonization appears unavailable.

— Remove local, human disturbances and artifacts
of twentieth-century origin (including the refuge
era). This includes prominent plow furrows, old
road grades, rock piles, and impoundment dams
on intermittent drainages (except on those
essential as livestock water sources). Restore
such sites as close as possible to their original
condition.

Rationale and Assumptions

This objective focuses on restoration of floristic
composition. Smooth brome and Kentucky bluegrass
are widespread and common on the Drift Plain at
Des Lacs NWR. 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. Meanwhile, a
strategy to decrease competitive abilities of
bluegrass and brome on the relatively rich loam soils
of the Drift Plain should focus on combined use of
fire and grazing.

Smooth brome-dominated types are twice as
prevalent as Kentucky bluegrass-dominated types
on the drift prairie of Des Lacs NWR, indicating
that smooth brome may be more competitive than
Kentucky bluegrass in the relatively rich loam soils.
Of the two introduced species, smooth brome
generally seems more difficult to control and more
significantly alters the quality and structure of
northern prairie habitats. Therefore, restoration
management should focus more on strategies to
reduce brome.

The contemporary breeding bird community on the
drift prairie of Des Lacs NWR is characterized by
three to four species that tolerate introduced cool-
season grasses and relatively dense, rank,
oftentimes brushy cover. Grassland bird species that
are uncommon to absent generally require shorter,
sparser, more herbaceous prairie vegetation than
that available in the refuge’s drift prairie. These
species also are of much greater conservation
concern due mainly to declining population trends
(for example, Sprague’s pipit and chestnut-collared
longspur). Thus, habitat for a broader array of
northern prairie birds—including several endemic
species and other species characteristic of the
historical mixed-grass prairie community—can be
significantly increased by providing frequent
disturbance and the resulting increases in early
successional stages.

In the historical setting, Richardson’s ground
squirrels were characteristically widespread and
contributed to the maintenance of early seral stages,
and their burrows provided unique microhabitats.
The ground squirrel should be a component of the
restored prairie community.

Historically, the drift prairie was treeless. 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. Furthermore, recent data from
the Souris River basin refuges indicate that
relatively small areas of tall woody vegetation can
effectively fragment grassland habitats and cause
many grassland bird species to avoid entire
landscapes. Elimination of tall woody cover is a
logical strategy for restoration of landscape
structure and plant community makeup, as well as to
improve the attractiveness and security of the
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habitat for a variety of grassland-breeding bird
species.

Drift Prairie Objective 3

On low-priority drift prairie units, apply disturbance
(principally fire) every 5-8 years to remove plant
litter, restore plant vigor, reverse woody plant
expansion, and provide a mix of structural types
that include (1) relatively short/sparse vegetation
for species such as killdeer, horned lark, and
Brewer’s blackbird, (2) moderately short vegetation
for species such as blue-winged teal and upland
sandpiper, and (3) tall/dense vegetation for species
such as mallard, short-eared owl, Le Conte’s
sparrow, and bobolink. Vegetation should present
the below characteristics within 15 years of CCP
approval.

NOTE: There is almost no monitoring of vegetation
on these units except for routine, cursory
surveillance for noxious weeds. Knowledge of
relationships between fire frequency and resulting,
postfire vegetation structure is adequate to predict
habitat conditions described below.

One-fourth of the area in 0- to 1-year
postdisturbance, one-fourth in 2-3 years
postdisturbance, and one-half in 4—6+ years
postdisturbance—corresponding roughly to
a structure of <2 inches VOR, 2-3.9 inches
VOR, and >3.9 inches VOR (mean VORs in
early spring, per Robel et al. 1970).

Native trees and tall shrubs compose <0.2%
land cover on each unit above the prairie
slope, and all nonnative woody vegetation
and planted, native woody vegetation is
eliminated from at least half of the units.

Leafy spurge is maintained at <2%
frequency, absinth wormwood is actively
controlled, and yellow toadflax and other
newly appearing species of noxious weed
that pose a threat to the drift prairie are
eliminated within 5 years of initial
detection.

Strategies

— Apply prescribed fire on each unit at least every
5-8 years, increasing burn frequency during dry
years when possible to reduce more effectively
reduce tall shrubs and trees. Rotate burns
among units. Burn opportunistically, at any
time, mainly to remove litter and control tall
shrubs and trees.

— Toincrease structural diversity, occasionally
introduce livestock grazing—with wide latitude
on timing, intensity, and duration—when doing
so will not detract from management of high-
priority units. Experiment with seeding and
“interseeding” of native, warm-season grass
mixes in smooth brome monotypes, mainly to
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help develop effective restoration approaches
for high-priority units.

— Periodically survey for noxious weeds. Continue
widespread use of biological control by
monitoring local areas for Apthona spp. beetles
and redistributing beetles among leafy spurge
patches as needed. Use herbicides as needed
along boundaries with private lands.

Rationale and Assumptions

This objective focuses on providing vegetation
structural diversity. Most drift prairie at Des Lacs
NWR has almost no intact native herbaceous
vegetation. From a practical standpoint, most of the
drift prairie probably cannot be restored to a state
where native herbaceous vegetation is a widely
noticeable or otherwise common vegetation
component. However, 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.

The most appropriate management of these units is
to provide structural variety and use the units as a
basis for creating extensive areas of grassland
(including off-refuge lands) to satisfy needs of
several area-sensitive, native, grassland bird
species. This will also reduce predation and nest
(brood) parasitism associated with edge-dominated,
highly fragmented grassland. The rationale for
reducing tall shrubs and trees is similar to that for
high-priority drift prairie (objective 2 above).

Drift Prairie Objective 4
Improve or help maintain the habitat quality and the
economic sustainability of nonfederally owned,

native prairie remnants adjacent to drift prairie
units within 15 years of CCP approval. Extend
protection and stewardship to most other grassland
that adjoins drift prairie units. Seek opportunities to
expand the total grassland area and create broad,
contiguous blocks of open grassland, principally as
habitat for breeding grassland birds.

Strategy

— Use grassland easements and extension
agreements, for example, for specialized
livestock grazing systems on native prairie, or
native grass establishment and management, or
to remove “hostile” cover such as trees and tall
shrubs that could harbor nest (brood) parasites
and nest predators. Certain grazing systems can
improve livestock carrying capacity and the
condition of annually grazed prairie, to enhance
the economic viability of native prairie and
reduce chances of conversion to other land uses,
especially cultivation.

Rationale and Assumptions

The quality of prairie as breeding habitat for
grassland birds (in terms of average annual nest
success and relative contribution to population
recruitment) is directly related to its extent or,
conversely, indirectly related to the degree of its
fragmentation.

Native prairie on the Drift Plain could be considered
an endangered resource and little of it remains in
the Des Lacs River valley. Conserving remnant
tracts adjacent to the refuge, by whatever means
possible, should be among the highest priorities for
landscape conservation.

Drift prairie tracts with moderate amounts of native grasses and forbs will be considered high priority for restoration.

Dan Severson/USFWS



Prairie Slope Goal

Restore representative examples of prairie slopes to
preserve some of the most pristine plant
communities that remain in the Souris River basin
and promote appreciation and stewardship of prairie
resources.

Prairie Slope Objective 1

By 1 year after CCP approval, use vegetation
inventory data and topographic considerations to
characterize management units with significant
prairie slope resources as high-priority units.
Reevaluate prioritization 15 years after CCP
approval.

Strategy
PHYSICAL CHARACTERISTICS

— Apply multiple selection criteria.

CRITERIA FOR HIGH-PRIORITY UNITS

Floristic Composition. Vegetation is
characterized by >60% mean frequency
of pristine, native herbaceous types
(plant groups 41-43 and 4648 [Grant et
al. 2004b]) plus native low shrub with a
native plant understory (plant groups
11,12, and 15)

Physical Characteristics. Unit aspect
is principally south- to west-facing;
slope is 25-60%; and elevation gain is
>100 feet from slope bottom to top.

Rationale and Assumptions

Native flora is relatively intact along much of the
east side of the Des Lacs River valley, in particular,
areas with the longest southwest-facing slopes on
Des Lacs NWR. Conservation and appreciation of
native plant communities needs special
consideration.

Some of these high-priority prairie slopes may
adjoin high-priority drift prairie and can be managed
in conjunction with the drift prairie. However, some
of the best-quality slopes may adjoin low-priority
drift prairie. These latter slopes need to be
identified and managed more intensively than the
drift prairie they adjoin, to retain or improve their
native plant diversity. Much of this high-quality
prairie occurs along a major roadway (Old Lake
Road, recently designated as a scenic byway), and
has much exposure to the public along with access.

Praarie Slope Objective 2

On high-priority prairie slope units, apply
disturbance (principally fire and grazing) every
5-6 years to restore vegetation to the following
standards within 15 years after CCP approval.
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m Composition on the slope in each unit includes
(1) >65% pristine, native herbaceous types (plant
groups 41-43 and 46-48), (2) <10% smooth brome-
dominated types (plant groups 61 and 62), and
(3) <20% low shrub-dominated types (plant
groups 11-17); based on percentage frequency of
occurrence on belt transects located from top to
bottom of slope.

m Native trees and tall shrubs are few, comprising
<1% of all cover on the prairie slope of each unit,
and no nonnative or planted native woody
vegetation exists.

m Leafy spurge frequency is decreased by >50% on
slope of each unit to <1% frequency, absinth
wormwood is actively controlled, and yellow
toadflax and other newly appearing species of
noxious weeds that pose a threat to the prairie
slope are eliminated within 5 years of initial
detection.

Strategies

— Use fire and generally follow historical fire
patterns with which native plants evolved. Burn
about every 5-6 years, alternating the timing of
burning among late spring (mid-May through
early June), summer (mid-July through early
September), and fall (late September through
late October) seasons. Late May and early June
burns should be particularly effective
restoration strategies on slopes, allowing the
unusually prevalent warm-season grasses to
outcompete smooth brome and Kentucky
bluegrass. Avoid early spring burning, which
generally will promote introduced cool-season
grasses and woody species that resprout
vigorously.

— Use livestock grazing, generally following
grazing strategies for high-priority drift prairie
units, but with lighter (50-75% lower) initial
stocking rates. Use grazing mainly for smooth
brome control. Have livestock regraze individual
brome plants at least once within a grazing
period, but move cattle to the next cell just
before native plants are regrazed. Avoid early
spring grazing, which may reduce the
competitiveness of native cool-season grasses.

Rationale and Assumptions

The contemporary prairie-slope plant community is
dominated by a balance of native warm- and cool-
season grasses and forbs, especially on mid- and
upper slopes (for example, sideoats grama and
porcupine grass are unusually prevalent). Native
plants are highly competitive on the relatively arid,
thin soils of these sites and, compared to their
counterparts on drift prairie, need less frequent and
less intensive management for restoration.
However, on drainages and subirrigated sites
scattered along the slopes and on the more mesic
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lower slopes, smooth brome, Kentucky bluegrass,
and western snowberry generally are codominant,
along with big bluestem. Scattered tall shrubs and
trees also are often conspicuous in these sites and
leafy spurge infestations on slopes are distributed
here. Thus, restoration management should target
these mesic areas of slopes. The management
approach is similar to that on high-priority drift
prairie units, but is more flexible and less frequent
and intensive—disturbs the vegetation, typically by
livestock grazing or fire, about every other year, on
average. A management sequence over 5 years
might be BRGGR or BRGRR.

Prairie slope is not extensive but supports some of
the most pristine native flora in the Souris River
basin, making this a highly valued resource worthy
of careful stewardship. Prairie slopes probably offer
the most accessible, best examples of native prairie
heritage to the public.

Old Cropland Goal

On high-priority old cropland areas, establish native-
dominated, perennial herbaceous cover that, with
modest management, resists invasion by introduced
cool-season grasses and noxious weeds. This seeded
cover will help form extensive, contiguous blocks of
structurally diverse, open grassland for grassland-
dependent, breeding bird species.

Old Cropland Objective 1

By 10 years after CCP approval, locate and
determine boundaries of old cropland areas and
record these in the refuge’s geographic information
system (GIS) database.

Strategies

— Identify old cropland areas, including those
considered DNC, that were seeded to
introduced grasses and forbs and/or native
grasses since the mid-1970s.

— Identify other old cropland areas, as evidenced
by
o distinct field edges, especially deep
furrows and linear piles of wind-borne
topsoil that had been deposited along
preexisting fence lines and subsequently
vegetated;

a rock piles or rocks strewn linearly along
what appears to be a field edge (although
rock sometimes was cleared for native
hay harvests);

o nearly monotypic stands of smooth
brome, typically with some Kentucky
bluegrass but with little native sedge in
the understory (several native plant
species such as western snowberry,

Wood’s rose, white sage, western
yarrow, several goldenrod species, and
silver scurfpea often reinvade these
stands);

o no partly buried rocks with profuse
lichens;

o no clubmoss or cryptogamic crust.

— Use acquisition records, old refuge narratives,
1938-39 aerial photographs, and U.S. Soil
Conservation Service records for ancillary
support.

— Flag the probable boundaries of areas verified
as old cropland, record via GPS, and upload into
the refuge’s GIS database.

Rationale and Assumptions

Furrows and other linear disturbances caused by
implements (for example, plows, disks, and seed
drills) are much more evident after an area is
treated with prescribed fire or heavily grazed. They
are also more readily detected from horseback.
Evidence of soil A-horizon disturbance due to
cultivation may be determined by NRCS staff. Some
areas with signs of farming disturbance (for
example, furrows) may have been cropped only for a
few years circa 1900-30 or may have been broken
during this period yet never cropped. Such areas
often are successfully reinvaded by native plants,
and may currently support native vegetation at
levels approaching the most pristine areas on similar
site types at the refuge that are considered native sod.

Old Cropland Objective 2

Within 15 years after CCP approval, convert DNC
on at least eight old cropland units to vegetation
dominated by several species of native warm-season
grasses that vary in stature and growth form and
that include several species of native forbs wherever
possible. Give priority to units with stands of
vegetation that have become decadent and overrun
by undesirable, introduced cool-season grasses,
especially where such units are adjacent to or within
high-priority drift prairie units or high-priority
prairie slope units.

Strategies

— Following multiple applications of a broad-
spectrum herbicide, seed a native plant mixture
that mainly consists of 80-90% warm-season
grass species especially big bluestem, little
bluestem, switchgrass, and sideoats grama.

— During the first 3—4 years after seeding,
annually mow the stand with a hay conditioner
and harvest the hay. Substitute grazing or
prescribed fire treatments in the subsequent
34 years. Use herbicide spot spraying or
“interseeding” where necessary.



Rationale and Assumptions

Although initially expensive, native warm-season
grasses are economically and ecologically superior to
seeded stands of introduced plants in old croplands
because

O permanent, perennial cover eliminates
regular (every 12-14 years) replacement
of seeded, introduced species cover via a
farming cycle and thus nearly eliminates
potential for soil erosion;

0 native grasses reduce local habitat
fragmentation and eliminate “edge”
associated with the farming cycle;

O a warm-season growth strategy for
plants vastly improves the capacity for
an assemblage of plants to outcompete
smooth brome—Dby which seeded stands
of introduced grasses and forbs are most
typically degraded—mainly by affording
broader and more effectively timed
management opportunities;

a there is improved opportunity for use of
prescribed fire in late spring compared to
high-priority drift prairie units because
the warm-season-dominated cover has
relatively high fuel value through early
June, versus mostly green vegetation on
cool season—dominated cover on the drift
prairie by late May;

a thereis a broader “window” (later in
summer) for harvest of hay that still has
forage value;

o native grasses are in compliance with
policy that discourages planting of
introduced species on Service lands and
encourages planting of native species
(“National Wildlife Refuge System
Biological Integrity, Diversity, and
Environmental Health,” 601 FW 3, 2001);

0 native grasses reduce “source sites” from
which introduced and weedy plants
invade adjoining native prairie;

o native grasses have improved and longer
lasting structural diversity within
stands.

Old Cropland Objective 3

By 10 years after CCP approval, identify other old
cropland areas (those not known to have been
seeded since the mid-1970s) that are high
management priority (areas most important to
convert to native warm-season grasses). Develop a
detailed plan to convert these during the subsequent
10-15 years to vegetation dominated by several
species of native warm-season grasses that vary in
stature and growth form and that include several
species of native forbs wherever possible.

n

NOTE: There are no goals and objectives for
remaining old cropland areas in uplands. They are
low priority and will be managed with adjoining
habitats.

Strategy

— Apply multiple selection criteria.

CRITERIA FOR HIGH MANAGEMENT PRIORITY
OLD CROPLAND IN UPLANDS (excluding DNC
and other old cropland known to have been

seeded since the mid-1970s)

Floristic Composition. Vegetation is
characterized by <20% mean frequency
of pristine, native herbaceous types
(plant groups 4143 and 4648 [Grant et al.
2004Db]) plus native herbaceous-
dominated vegetation with Kentucky
bluegrass as the main subdominant
(plant group 53).

Floristic Potential. Vegetation is
characterized by >20% mean frequency
of smooth brome-dominated types
(plant groups 54, 61, and 62).

Landscape Context. The unit has no
size criterion

and
bears clear evidence of a farming
history

and
is contiguous with high-priority drift
prairie, prairie slope units, or tracts of
native prairie adjacent to the refuge
under non-Service ownership.

Rationale and Assumptions

Native grass and forb seed is very costly, as is the
time and expense of materials needed to prepare
seedbeds, plant seed, and annually manage newly
seeded areas (see strategies and rationale under
objective 2).

Old cropland that adjoins high-priority drift prairie
or prairie slope and supports little, native,
herbaceous vegetation likely is a source of invasion
by undesirable, introduced grasses and weedy forbs.
Without attempts to establish native vegetation
through seeding, such areas are unpromising
candidates for restoration to grassland in which
native herbaceous plants are evident, much less an
important codominant component of the plant
community.

Old cropland areas with a more prominent native
plant component—such as areas farmed for 5-10
years before refuge establishment, presumably
before smooth brome and Kentucky bluegrass were
widely distributed—may have been reinvaded by
native herbaceous plants. These areas may have
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restoration potential that at least equals that of
adjoining, high-quality drift prairie or prairie slope.

Old Cropland Objective 4

After seeding and establishing native warm-season
plants in an old cropland unit, maintain native plants
as the most dominant vegetation cover, per
qualitative estimation.

NOTE: There are no goals and objectives for other
old cropland units (those not yet converted to warm-
season-dominated communities); they are low
priority.

Strategies

— Seeded warm-season stands of herbaceous
plants should be well established 5-8 years after
seeding; manage these by a disturbance
treatment about every 2-3 years. They probably
can be disturbed more flexibly with regard to
phenology, mainly to discourage smooth brome
invasion.

— Use grazing as an alternate management
treatment and take advantage of the wide,
spring-grazing “window” afforded by the warm-
season-dominated community.

— Integrate management with that of surrounding
drift prairie while focusing on treatment
approaches that promote native warm-season
plant species.

— In the interim between prescribed burns,
possibly harvest hay every 2-3 years from old
cropland units, alternating among July, August,
and September to favor warm-season grasses.

— If and where occasionally needed along unit
boundaries, use herbicides to reduce
encroaching, introduced cool-season grasses and
release native warm-season plants. Use
integrated pest management to treat local
infestations of noxious weeds as needed.

Rationale and Assumptions

The warm-season growth strategy for plants vastly
improves the capacity for an assemblage of
grassland plants to outcompete smooth brome—by
which seeded stands of introduced grasses and forbs
are most typically degraded—mainly by affording
broader and more effectively timed management
opportunities.

Old Cropland Objective 5

Within 15 years of CCP approval, eliminate planted
tall shrubs and trees and any naturalized, nonnative
woody vegetation that occurs within or adjacent to
high-priority old cropland areas as they are being
restored to native-dominated vegetation.

Strategies

— Remove tree-shrub plantings by mechanical
means (for example, cutting ash trees by hand;
shearing caragana shrubs with a tractor blade or
bucket during winter). Follow with herbicide
treatment of stumps, or follow with broadly
applied herbicide, rotary mowing, and/or
prescribed burning of resprouting vegetation
wherever necessary.

Rationale and Assumptions

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. Recent data from the Souris
River basin refuges indicate that relatively small
areas of tall woody vegetation can effectively
fragment grassland habitats and cause many
grassland bird species to avoid entire landscapes.
Elimination of tall woody cover is a logical strategy
for restoration of landscape structure and plant
community makeup and improvement of the
attractiveness and security of the habitat for a
variety of grassland-breeding bird species.

Coulee Woodland and
Coulee Woodland Edge Goal

Acknowledge a nearly irreversible, localized
establishment of mature, contiguous woodland and
minimally manage these areas as breeding and
migration habitat principally for forest-interior,
migratory bird species such as veery and ovenbird.
Strive to eliminate remaining, noncontiguous, edge-
dominated tree and tall shrub cover, particularly
near high-priority drift prairie and the largest, most
contiguous grassland tracts.

Coulee Woodland and Edge Objective 1

By 1 year after CCP approval, use GIS vegetation
data and topographic considerations to classify
management units with significant (>20% cover)
tree and tall shrub cover as either “coulee woodland
units” or “coulee woodland edge units.”

Strategies

— Use these criteria for identifying units with
significant tree and tall shrub cover as coulee
woodland units: the uppermost vegetation strata
of a unit comprises >50% tree cover with some
tall shrub, forming woodland patches that
generally are contiguous (minimum woodland
width x length = 330 x 660 feet, about 5 acres).

— Use these criteria for identifying units with
significant tree and tall shrub cover as coulee
woodland edge units: the uppermost vegetation
strata of a unit comprise 5-50% tree and tall



shrub cover, generally occurring in narrow
bands and are not contiguous.

Rationale and Assumptions

It is eritical to the refuge’s vision and restoration
approach to distinguish management units with
considerable woodland cover versus those with
much woodland edge. Coulee woodland at Des Lacs
NWR is difficult to restore back to prairie, mainly
because understory and ground fuels are too limited
to carry fires of sufficient extent and intensity to kill
overstory trees. Such areas probably do not have
native prairie, grass-forb seed banks. However,
coulee woodland could continue to provide modest
habitat for forest-interior bird species such as veery
and ovenbird without slowing widespread
improvement in grassland bird habitat elsewhere at
the refuge.

S. Maslowski/USFWS

The ovenbird finds desirable habitat in coulee woodland.

In contrast, coulee woodland edge is a widespread
habitat type that, in the absence of fire, will continue
to fragment drift prairie and some prairie slope.
None of the breeding bird species that are common
in this edge habitat is of management concern.
However, 11 grassland bird species that occur or
used to occur at Des Lacs NWR are species of
concern.

Conversion of woodland edge habitat to open prairie
at the refuge could be achieved through repeated
use of prescribed fire. This conversion will
insignificantly influence continental population
trends of woodland bird species, while helping
reverse population declines of grassland bird
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species. Reduction of woodland edge may also
reduce cowbird parasitism rates on grassland bird
nests.

Coulee Woodland and Edge Objective 2

Minimally manage several tracts of green ash-
dominated, contiguous coulee woodland that cover
about 800 acres and present the following
characteristies within 15 years:

m There are 260-350 trees per acre and 55-60%
canopy cover (roughly same as current condition,
based on 1995 random plot data in Nenneman et
al. 2003).

m Chokecherry, serviceberry, and green ash
saplings are principle understory shrubs with
>75% frequency each (current condition, based on
1995 data from random plots [Nenneman and
Murphy, unpublished]).

m Noxious weeds are controlled within woodland
(common buckthorn, leafy spurge, common
burdock, and other noxious weed species are each
reduced to <3% frequency and newly discovered
species of noxious weeds eliminated) and
elsewhere on each woodland unit (buckthorn and
other introduced species of tall shrubs or trees
are eliminated and leafy spurge is reduced by
>50%, to <b% frequency). Infestations of other,
newly appearing species of noxious weed are
detected and eliminated.

Strategies

— Except for active control of noxious weeds, rely
mainly on passive management—do almost
nothing. Contiguous woodland cover at Des
Lacs NWR probably is nearing its maximum
extent, apparently limited by local site potential
(Grant and Murphy 2005). American elm
formerly was codominant with green ash but by
the late 1990s was widely decimated at the
refuge by Dutch elm disease, with little recent
evidence of recruitment (3% shrub frequency).

— In open areas around woodland, continue to
reduce leafy spurge by occasional redistribution
of Apthona spp. beetles, plus limited use of
herbicides at refuge boundaries if necessary.
Leafy spurge occurs uncommonly in woodland
(<3% frequency, 1996 data).

— Within woodland, control common buckthorn by
combinations of mechanical (hand cutting) and
chemical means (herbicides applied on stumps
freshly exposed by cutting). Common buckthorn
was common (25% frequency) on random
woodland plots in 1996. The shrub appears to be
steadily increasing, especially in HB14 (south
half) and HB18. Without prompt, concerted,
control efforts, buckthorn likely will dominate
forest understories at Des Lacs NWR within
15 years and significantly diminish habitat
values for forest-interior bird species such as
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veery and ovenbird in addition to having other
undesirable effects. Buckthorn is readily
identified in late fall because it retains green
leaves long after leaf-fall of other deciduous
trees and tall shrubs. Seeds of the shrub are
readily disseminated by many bird species and
extended control must include regular vigilance.

— Remove or aggressively 'Rmouam@m
destroy, wherever

opportunity allows,
other introduced woody
plants (Russian olive,
honeysuckle, and
Siberian pea). These
plants seldom occur in
woodland (<3%
frequency, 1996 data),
but occur outside
woodland in the same
and other units (for
example, Russian olive -
is particularly widespread
near refuge headquarters).

© Cindie Brunner

Rationale and Assumptions

The area covered by coulee woodland increased
significantly through the late 1960s but appears to
have reached its potential extent. Most areas
covered by coulee woodland at Des Lacs NWR may
be difficult to restore back to prairie but probably
could continue to provide modest habitat for forest-
interior bird species without hindering widespread
improvement in grassland bird habitat elsewhere at
the refuge.

Coulee Woodland and Edge Objective 3

On each coulee woodland edge unit, apply
disturbance (principally fire) every 5-6 years to
restore the vegetation to the following standards
within 15 years:

m Tree and tall shrub cover are reduced by >50%
(measured via remote imagery).

m Plant litter is removed and herbaceous plant vigor
and structural diversity are restored by
management treatment applied every 5-6 years
(these responses will be unmeasured and instead
will be assumed to coincide with disturbance
events).

m At any given time, about one-fourth of the area of
all woodland edge units is in 0-1 year
postdisturbance, one-fourth is in 2-3 years
postdisturbance, and one-half is in 4-6+ years
postdisturbance. This corresponds roughly to
VOR height-density classes of 0-2.0 inches, 2.0—
3.9 inches, and 3.9-5.9 inches respectively, to
contribute to the variety of grassland structural
types across the landscape.

m Noxious weeds are controlled: (1) buckthorn,
caragana, and other introduced species of tall
shrubs or trees are nearly eliminated; (2) leafy
spurge is reduced by >50%, to <6% frequency;
(3) absinth wormwood and Canada thistle are
actively controlled at the refuge boundary; and
(4) infestations of yellow toadflax and any other,
newly appearing species of noxious weed are
detected and eliminated.

Strategies

— Apply prescribed fire every 5-6 years, varying
the timing of burns within a given unit. Concede
to continued invasion by introduced cool-season
grasses, especially smooth brome, over much of
these units, although upper slope areas may
continue to support small patches (0.1-2.0 acres)
of relatively diverse, native plant communities
with a prominent warm-season grass component
(somewhat similar to southwest-facing prairie
slopes).

— So long as critical needs of priority management
units (especially high-priority drift prairie) are
not compromised, seek opportunities for
occasional grazing by livestock during years
between prescribed burns to improve structural
heterogeneity and slow litter accumulation.
Grazing prescriptions can be very flexible, even
allowing occasional, relatively severe
defoliations, although such events may result in
local increases in weeds such as Canada thistle
and yellow sweetclover.

Rationale and Assumptions

Coulee woodland edge is a widespread habitat type
at Des Lacs NWR that, in the absence of fire, will
continue to fragment drift prairie and some prairie
slope. None of the breeding bird species that are
common in this edge habitat is of management
concern, whereas 11 grassland bird species that
occur or used to occur at the refuge are considered
species of concern. Conversion of woodland edge
habitat to open prairie, through repeated prescribed
fire, will negligibly influence continental population
trends of woodland bird species while helping
reverse population declines of grassland bird
species. Reduction of woodland edge may also help
reduce cowbird parasitism rates on grassland bird
nests.

Meadow Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of seasonally flooded meadows within the Souris
River floodplain to attract grassland- and wetland-
dependent bird species and other wildlife.



Meadow Objective 1

Manage meadows to present a mosaic of short-
sparse herbaceous cover to tall-dense herbaceous
cover and limit tall woody vegetation to <1% of the
overall plant cover.

Strategy

— Manage meadows with the broader habitats that
they adjoin or in which they are embedded
(marsh units, prairie slope), using periodic
prescribed fire and grazing where possible.

Rationale and Assumptions

Meadow is limited in area at Des Lacs NWR,
occurring in small, isolated, often long, narrow
patches (<40 acres). Meadows occur at the mouths of
major coulees or on the periphery of marsh units
along the southern one-third of the refuge. Although
these areas contribute to plant and wildlife diversity
(for example, the Baltic rush-saltgrass-sedge
community includes several unique species of sedge,
along with sedge wren and Nelson’s sharp-tailed
sparrow), it generally is impractical to exclusively
target these areas in management planning.

Combinations of prescribed burning and grazing are
appropriate management. However, grazing without
recurrent fire treatments could increase occurrences
of grazing-tolerant species such as foxtail barley and
curly-cup gumweed. Local invasion by two
introduced, rhizomatous grasses, reed canarygrass
and quackgrass, might be exacerbated by grazing
without recurrent fire. Fire also will maintain the
current low occurrence of willow and meadowsweet,
plus that of western snowberry in the relatively
high, less moist sites within meadows.

Wetland Goal

Manage riverine wetlands, including marshes and
lakes, to sustain the long-term capacity of riverine
wetlands to support diverse plant and wildlife
communities. Restore ecological processes that
sustain long-term productivity of wetlands.

Wetland Objective 1

Within 5 years of CCP approval, synthesize
available information on the effects of physical
alterations, altered hydrology and hydroperiod,
increased sedimentation, and changes in water
quality of the riverine system, past and present:
(1) develop a report to describe consequences of
these alterations on long-term viability of riverine
marshes, (2) determine biological potentials and
constraints for each wetland impoundment, and
(3) develop criteria to prioritize refuge
impoundments with the greatest potential for
sustained productivity.
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Strategies

— Use past narratives, aerial photographs,
unpublished refuge files, and scientific literature
to evaluate the biological potential of wetland
impoundments and prioritize units for
management.

— Map physical areas within each impoundment
that are expected to respond to management.

— Develop and prioritize a list of knowledge gaps
and research needs.

— In cooperation with USGS’s Northern Prairie
Wildlife Research Center, complete a sediment
accretion study and contaminants studies.

— Monitor groundwater and soil moisture levels in
impoundments and within the adjacent meadow
zone.

Rationale and Assumptions

This objective focuses on compilation of past and
current data about development and management of
the Des Lacs River wetlands. Although riverine
wetlands form one of the most extensive and
important habitats at the refuge, site-specific
information is limited about effects of habitat
management (especially water level management)
on vegetation structure and composition, species
diversity and density of aquatic invertebrates, and
wetland-dependent bird species. Models for
managing northern prairie wetlands exist but their
utility is limited for managing riverine marshes at
the Souris River basin refuges, primarily because
impoundments include flow-through of the rivers,
which limits wetland management capabilities.

This objective requires compilation of existing
wetland management records along with a clear,
succinct treatment of threats and management
opportunities and limitations for riverine wetlands.
Laubhan and others (2003) completed a biological
assessment of wetland conditions for the Souris
River basin refuges; this report provides a start in
meeting this objective and those that follow.

Wetland Objective 2

Within 15 years of CCP approval, evaluate and
comprehend crucial ecological processes that
maintain long-term wetland productivity. Develop a
range of biological indicators (for example, sago
pondweed biomass, decline of important
invertebrate species, and shifts in extent and
juxtaposition of aquatic emergent vegetation) useful
as references or benchmarks for implementing
management strategies such as water level
management and prescribed fire to maintain
wetland productivity over the long term.
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Strategies

Complete development of a USGS computer
application that uses long-term flow data from
gauging stations to assess effects associated
with long-term alterations in river hydrology
and hydroperiod on wetland plants, wildlife, and
ultimately the potential to sustain long-term
wetland productivity.

In cooperation with USGS’s Northern Prairie
Wildlife Research Center, complete a sediment
accretion study and determine effects of
sedimentation for long-term management of
riverine marshes.

In cooperation with USGS and others, assess
available contour maps for wetlands; where
inadequate, develop detailed contour maps of
marsh bottoms for all impoundments to help
construct models that predict vegetation
response to water level management.

In the absence of full restoration of the natural
hydrograph and hydroperiod of the Des Lacs
River, continue to study the economie, physical,
and biological feasibility of constructing a major
bypass channel to expand management
opportunities at all impoundments.

Develop a method to inventory contemporary
vegetation communities in managed wetlands.
Expand use of remote imagery (1) to monitor
sago pondweed biomass, which is positively
correlated with invertebrate diversity and
density at the refuge (Euliss et al. 2003), and

(2) to develop methods for long-term monitoring
of other wetland vegetation.

In cooperation with USGS and others, use
information derived above to develop models
that predict effects of water management
(especially hydroperiod) on wetland plants,
invertebrates, and migratory birds. Revise
objective 1 accordingly.

Unit 2 at Des Lacs NWR.

Dan Severson/USFWS

Rationale and Assumptions

This objective focuses on synthesizing existing
scientific research on wetland function and cycles in
northern prairie wetlands and impounded riverine
wetlands. It also prompts site-specific inventory,
monitoring, and research to support management of
riverine marshes.

A biological assessment of wetland conditions for the
Souris River basin refuges was completed recently
(Laubhan et al. 2003). This report provides context
for the original construction and subsequent physical
and operational modifications to the managed
wetland system at the Souris River basin refuges.
Additionally, long-term threats to the system are
discussed. However, past management of riverine
wetlands has been based more on “gut feeling,” an
irregular local climate, and politics, than on sound
science. Site-specific data are lacking regarding
effects of wetland management on vegetation
structure and composition, aquatic invertebrate
densities, and wetland-dependent wildlife species.

Relative to upland habitats, managers have less
effective control over wetland systems, due in part
to the following:

o misunderstandings about the biological
significance of drought and of complete
drawdown, dating back to the original
construction of wetland impoundments;

o limited knowledge of long-term impacts
of low-head dams on rivers in the
northern Great Plains;

o significant physical limitations of
constructed impoundments, especially
inability to manipulate water levels of
adjacent impoundments independently;

o inherent difficulties in conducting basic
inventory, long-term monitoring, or
applied research in wetlands relative to
upland sites.

Wetland Objective 3

During the 15 years after CCP approval, develop
and implement a new management philosophy that
emphasizes long-term wetland productivity over
older models based on “oasis” management, where
wet acres are maximized (especially during extreme
drought) or years of “hemi-marsh” conditions are
maximized. In high-priority impoundments, use
periodic disturbance to provide the full spectrum of
wetland conditions—for example, (1) dry marsh,

(2) densely vegetated marsh (regenerative phase),
(3) hemi-marsh, (4) open marsh (degenerative
phase), and (5) open water—to benefit wetland-
dependent migratory birds.



Strategies

— Re-create, where possible, the natural
hydrology and hydroperiod of the Des Lacs
River. In most areas, physical disruptions such
as rights-of-way, dikes, and control structures
compromise the degree to which this strategy
could be carried out. Focus management on the
lower refuge impoundments (units 4-7), which
probably have the greatest potential for
sustained productivity (from objective 1).

— Use natural climatic fluctuations to increase
wetland management opportunities. Periodic
drought may hasten full or partial drawdowns in
some units. Although such drawdowns maximize
the long-term viability of wetlands, the
availability of wetlands with water is reduced
during drought. In contrast, previous
management emphasized retaining as much
water as possible to offset landscape-level
drought effects on migratory birds at the
expense of long-term capacity to sustain
wetland productivity in refuge impoundments.

— Use periodic, growing-season drawdown over
multiple seasons if required to (1) stimulate
production of seed-bearing annual plants,

(2) increase invertebrate biomass, and
(3) stimulate establishment and expansion of
emergent and submergent plant species.

— During the drawdown phase, use additional
disturbances, especially prescribed fire,
mechanical soil treatment (for example, disking
and farming), and defoliation (haying or grazing)
to boost vegetation and invertebrate response
during the regenerative phase and control
robust emergent vegetation. Refer to
appendixes O, P, and Q for compatibility
determinations for grazing, haying, and farming,
respectively.

— Use periodic inundation to reduce robust
emergent vegetation, especially cattail and
common reed.

— Use aerially applied herbicides when needed to
reduce the extent of monotypic, robust stands of
emergent vegetation in portions of impoundments
that, historically, do not respond to water level
management (cannot hold >3 feet of water during
the growing season).

— Obtain remaining water rights through North
Dakota State Water Commission. Buy additional
water rights.

— Detect and eliminate purple loosestrife and salt
cedar.

— Maintain carp-free status.

Rationale and Assumptions

This objective focuses on implementation and
management, using the best available science. Past
management goals and objectives rarely addressed
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or incorporated unforeseen impacts related to the
physical disruptions of the river (for example,
original construction of dikes and dams), or changes
in habitat (biotic and abiotic) resulting from these
events. Inevitable decreases in water quality and in
marsh management capabilities—especially because
of accretion of sediments—are assumed, based on
current knowledge of such trends on this and similar
impounded riverine marshes in the northern Great
Plains.

Productivity of northern prairie wetlands was
historically maintained by periodic wet and dry
cycles. Productivity is particularly enhanced during
reflooding following natural drought or drawdown
(in managed wetlands). Riverine marshes have an
inherent reduced capacity to be dewatered during
the growing season because the river flows through
each impoundment. Departures from a natural
hydroperiod can render prescriptive drawdowns
ineffective because marsh sediments never dry
sufficiently to (1) oxidize soils, (2) establish annual
wetland plants (important waterfowl foods and a
substrate for invertebrate production), or

(3) establish perennial emergent and submergent
vegetation (food cover and invertebrate substrate).
Furthermore, control of robust emergent plants
(cattail, reed, and bulrush) becomes difficult because
of continued anoxic (absence of oxygen) conditions,
with little reduction in organic material in marsh
soils. Consequently, wetlands often cycle rapidly
between open water and a dense-vegetated marsh
phase, both of which are less productive than
intervening stages. A periodic dry marsh phase is
rarely achieved. Instead, under this objective,
wetland management will become more
opportunistic. Periodic drawdowns will be
emphasized, typically working in conjunction with
wet-to-dry cycles to achieve management objectives.

Wetland Objective 4

Over the course of the CCP, introduce efforts on a
watershed level that reduce sedimentation and
nonpoint source pollution and/or their effects on
riverine marshes.

Strategies

— Develop models similar to the “mallard model”
developed by the HAPET that target areas
within the watershed (for example, adjacent to
major tributaries or drainage systems) that
have the highest potential for sediment
transport, especially during extreme rainfall or
snowmelt events.

— Use models to target areas for conversion from
cropland to grassland via USDA’s CRP,
Wetland Reserve Program, or other USDA
conservation initiatives. Identify drained
wetlands within targeted areas for restoration.
Initiate and develop additional conservation
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measures that reduce or mitigate impacts from
sedimentation and pollution.

— Work with the NRCS to ensure compliance with
“Sodbuster,” “Swampbuster,” and other
provisions in the Farm Bill (current and future)
that reduce soil erosion.

— Explore construction of sediment traps at the
refuge to reduce sediment inputs. Where
management capability has already been
reduced, explore the feasibility of dredging to
reduce accumulated sediment in certain
impoundments.

— Protect native prairie and prairie wetlands
within target areas or adjacent to the refuge,
using perpetual easements.

— In cooperation with the USGS and the state of
North Dakota, monitor and document sediment
loads and water quality associated with various
flows. Consider trying to pass flows with high
sediment loads or that significantly reduce
water quality.

Rationale and Assumptions

Initial samples collected at the Souris River basin
refuges document only slightly elevated levels of
sediment accretion for most impoundments.
However, over many decades, sedimentation is
expected to continue to the point where storage
capacity (water depth) of pools will decline. This will
result in reduced capability to manage wetland
vegetation, especially robust emergent plants, using
water level manipulations. Results from an ongoing
sedimentation study at the Souris River basin
refuges are expected to confirm this assumption.

Sedimentation and pollution mainly originate within
the watershed, but outside refuge boundaries.
Sediment is transported mainly via agricultural
runoff carried in major tributaries and wetland
drainage projects. Flows that contain high sediment
loads or that significantly reduce water quality
appear associated with floods originating from heavy
winter snowmelt or significant rainfall events.

Island Goal

Manage islands to attract waterfowl and increase
nest survival, especially during drought years when
wetland habitat outside of the Souris River basin
refuges is limited.

Island Objective 1

By 1 year after CCP approval, prioritize nesting
islands based on past waterfowl use, nest survival,
and maintenance feasibility.

Strategies

— Use data from nest studies (1990s) to evaluate
each nesting island for waterfowl production.

— Emphasize islands far from shore with a large,
surrounding, open-water barrier and islands
with extensive, relatively dense, tall, nesting
cover (for example, VOR >5.9 inches).

— Identify and maintain islands that (1) have value
for migratory bird species of management
concern as secure nesting habitat, and
(2) require almost no maintenance (for example,
erosion control and occasional predator removal;
less than $250 average annual expenditures per
island).

— Allow islands that are poorly designed and
unproductive for nesting waterfowl to
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Rationale and Assumptions

Island management will be lower priority than
restoration of other, more extensive, habitat types.
Therefore, limited resources expended on island
management should target islands with the greatest
potential to produce waterfowl. Data on waterbird
nesting and nest success were collected during the
1990s on islands available for nesting by waterfowl
and other migratory birds. Data on presence of
mammalian predators also were collected, based on
annual trapping records. Anecdotal, incidental notes
have been gathered on use of islands for nesting and
roosting by a variety of migratory bird species.

Island Objective 2

Remove nesting islands with a history of low
waterfowl nest densities and/or low nest survival.
Burn some islands with low nest survival in late
April or May to discourage waterfowl nesting.

Strategies

— Allow islands to deteriorate slowly through
erosion.

— Level islands by bulldozing during drought or
drawdown periods.



Rationale and Assumptions

Islands that consistently support low levels of
waterfowl nest success detract from species
population goals.

Island Objective 3

During drought conditions, remove mammalian
predators from islands selected as high priority for
management and discourage nesting by gulls.

Strategies

— Trap predators such as skunk, raccoon, and mink
soon after ice-out in the spring, during drought
years or when resources allow. The spring
“window” for effectively capturing mink is
narrow; capture is unlikely once nesting has
begun.

— Except for poisoning (currently not an approved
strategy), the best control for mink is attained
by limiting winter muskrat populations that
maintain survival of mink during winter months.

— Partial winter drawdowns can be used to control
muskrat populations.

— Discourage gull nesting by maintaining tall,
dense vegetation.

Rationale and Assumptions

Islands can potentially support high levels of
waterfowl nest density and nest success, but only if
free from predators. Island objectives remain
secondary to marsh management objectives that
maintain long-term wetland productivity.

Cultural Resource Goal

Discover and protect cultural resources and
interpret sites when the interpretation does not
adversely affect habitat management.

Cultural Resource Objective 1

Within 15 years of CCP approval, identify and
protect cultural resources present at the refuge.

Strategies

— Complete cultural resource surveys as needed
for management purposes.

— Identify and store known cultural resource sites
on a secure GIS database layer that can be used
during management planning.

— Secure funding to survey the entire refuge for
cultural resource sites.

— Protect known sites with refuge law
enforcement, barriers, signing, and special use
permits.
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Rationale and Assumptions

There are limited resources (funding and staff) that
will be allocated yearly to the refuge. The priority
for these funding and staffing resources is to protect
and manage upland and wetland habitats for wildlife.
Protection of cultural resources is an integral part of
the purpose. All cultural resource laws and policies
will be complied with to prevent the destruction of
known and unknown sites.

Cultural Resource Objective 2

Within 10 years of CCP approval, develop a cultural
resource interpretive program that will convey the
cultural history of the Des Lacs River valley to
refuge visitors.

Strategy

— Develop a self-guided interpretive route at the
Munch’s Coulee National Recreation Trail that
details life on the prairie in the 18 century,
using replicated cultural resource sites.

Rationale and Assumptions

The interpretation of cultural resources is
encouraged if sufficient funding and staff are
available (so that habitat management will not be
negatively affected). Interpretation of the Souris
River basin culture will enhance visitors’
appreciation and knowledge of the role of refuges to
protect native habitats and wildlife. In addition,
visitors will be taught to respect, value, and protect
cultural resources.

Creating replicas of cultural resource sites will
convey the message that is learned from cultural
resource sites without risking damage to actual
sites.

Replicas will allow many types of sites to be viewed
in a limited area, reducing impacts to important
habitats.

Visitor Service Goal

Provide wildlife-dependent recreational opportunities
to a diverse audience when the administration of
these programs does not adversely affect wildlife
and habitat management.

Visitor Service Objective 1—Hunting

Within 5 years of CCP approval, provide hunting
opportunities for 500 visitors when resources needed
to administer these programs do not adversely
affect the refuge’s ability to implement habitat
management. Continue to provide hunters with safe,
reasonable harvest opportunities; uncrowded
conditions; minimal conflicts with other users; and
satisfaction with their overall experiences.
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Strategies

— Annually determine whether resources (funding
and staff) will be available to provide hunting
opportunities at the current level.

— When compatible, add other designated game
animals to the list of species open for hunting.

— Provide hunting opportunities and access for
hunters with disabilities, on request, when
determined to be compatible.

— Continue to work with the NDGF to provide
quality hunting opportunities where possible.

— Continue providing the public with information
on refuge hunting opportunities by news
releases, updated hunting brochures, signs, and
the refuge website, as needed.

— Continue to regulate hunting with refuge law
enforcement.

Rationale and Assumptions

“Hunting is clearly an important activity with
visitors making multiple trips to the refuge to do so.
These visitors feel that hunting at the refuge
provides a unique experience they cannot find
elsewhere,” (Sexton et al. 2005). However, there are
limited resources (funding and staff) that will be
allocated yearly to the refuge. The priority for these
resources is to protect and manage upland and
wetland habitats. Hunting programs will be allowed
if resources needed to administer hunting will not
materially detract from habitat management. The
Service intends to keep the present level of
programs, unless funding or staffing shortfalls
increase. The greatest expenses for the hunting
program are for law enforcement, sign development
and maintenance, development and printing of
hunting brochures, answering questions, and
updating the refuge website.

The compatibility determination for recreational
hunting is in appendix S.

Visitor Service Objective 2—Wildlife
Observation and Photography

Within 5 years of CCP approval, provide wildlife
observation and photography opportunities for no
less than 8,000 visitors annually as a result of
improved tour routes and habitat and wildlife
diversity.

Strategies

— Continue efforts to improve the Scenic Backway
auto tour route (asphalt surfacing on the south
section and improved gravel surfacing on the
north section).

— Develop partnerships with wildlife groups and
organizations to market available birding and
wildlife opportunities at the refuge.

Robert Murphy/USFWS

Scenic byway at Des Lacs NWR.

Rationale and Assumptions

Visitors drawn to the refuge for nonconsumptive
activities found birding, wildlife observation, the
auto tour route, and walking interpretive trails to be
the most important activities. Visitors tend to
observe and photograph wildlife collaterally at the
same time they participate in other wildlife-
dependent activities. The auto tour route gives
visitors excellent opportunities to view birds and
other wildlife. Although there are no plans to
expand these existing facilities, they can be
enhanced. Habitat management improvements will
provide a greater diversity of wildlife available for
observation and photography.

The compatibility determination for wildlife
observation and photography is in appendix T.

Visitor Service Objective 3—Environmental
Education and Interpretation

Within 5 years of CCP approval, provide
environmental education programming to no less
than 100 students per year. Provide interpretive
exhibits that will be viewed by 15% of visitors per
year. Emphasize learning about natural plant and
animal communities, ecological processes, refuge
management, and restoration of upland and wetland.

Strategies

— Develop educational partnerships with schools
and other government entities to efficiently tell
the refuge story.

— Complete the redesign of visitor center exhibits
to tell the story of the refuge and the Refuge
System, and to emphasize the importance of the
prairie grassland ecosystem.

— Maintain existing interpretation panels at the
Scenic Backway and overlooks.

— Complete the interpretation of Munch’s Coulee
National Recreation Trail.

— In cooperation with partners, participate in at
least one special event annually to increase
visitors’ knowledge and understanding of
wildlife conservation and related issues.



Rationale and Assumptions

There are limited opportunities to educate a large
number of people about the refuge and the Refuge
System in the rural communities surrounding the
refuge. Most visitors and users of the refuge are
local. There are opportunities to educate local youth
about wildlife and habitat; most of these youth will
leave the state when they graduate and take the
message elsewhere.

Unfortunately, the Des Lacs NWR does not have
educational facilities or staff to provide this valuable
service. The refuge’s priority is to protect and
manage upland and wetland habitats to prevent
degradation. Existing educational programs will be
continued, but less frequently, and will rely on
volunteers and other groups to contribute more
time.

The compatibility determination for environmental
education and interpretation is in appendix T.

Non-wildlife-dependent Public Use

Objectives and strategies are not developed for non-
wildlife-dependent public use activities. Examples of
these activities are canoeing, boating, berry picking,
horseback riding, walking, hiking, bicycling, cross-
country skiing, snowshoeing, four wheeling,
swimming, water skiing, sailing, and snowmobiling.

These types of activities may be compatible when
associated with wildlife-dependent public use. For
example, berry picking along a trail might be
allowed as a compatible activity incidental to the
wildlife-dependent public use of wildlife observation.
Compatibility of activities will be determined on an
individual basis by the refuge manager as needed in
the future.

Research and Science Goal

Conduct innovative natural resource management
using sound science and applied research to advance
the understanding of natural resource function and
management within the northern Great Plains.

Research and Science Objective 1

During the 15 years following CCP approval,
identify and prioritize research needs required to
meet the refuge’s goals and objectives; promote
investigations that reliably address these needs.

Strategies

— Conduct vegetation and wildlife inventories of
all plant communities within major habitats
identified in chapter 3. Use initial inventories as
baseline data to assess past and future changes
in plant and animal community composition.
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— Use periodic surveys (for example, every
5 years) to assess vegetation composition and
structure of high-priority refuge habitats.

— Focus wildlife population research on
assessments of species-habitat relationships.
Develop models that predict wildlife response to
habitat management or restoration.

— Design and conduct issue-driven research
unlikely to be reliably addressed using long-
term monitoring. Develop predictive models of
habitat management and restoration.

— Promote refuge research and science priorities
within the broader scientific community. Ensure
that cooperative research focuses on meeting
information needs identified in habitat
management goals and objectives.

Cory Rubin/USFWS

Refuge staff member measures vegetation.

Rationale and Assumptions

Habitat-based goals and objectives form the basis
for setting research and monitoring priorities for
Des Lacs NWR. Investigations must be sufficiently
designed, funded, and carried out to reliably address
proposed hypotheses or questions.

Partnerships are integral to meeting the research
and science goal and objectives. Cooperative efforts
are supported with shared funding, lodging,
vehicles, equipment, knowledge, and expertise.

Operations Goal

Efficiently use funding and staffing for the benefit of
all natural and cultural resources, the National
Wildlife Refuge System, and present and future
generations. Effectively manage visitor service
programs that complement habitat management.

Operations Objective 1

Within 15 years of CCP approval, hire three
additional personnel to restore native prairie habitat
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and manage wetland resources on 100% of high-
priority habitat units and 50% of moderate-priority
habitat units.

Strategies

— Hire a full-time refuge manager with duties to
plan and carry out intensive habitat restoration
efforts on the highest priority habitats and
units.

— Hire a full-time wildlife biologist to monitor
wildlife and habitat responses to habitat
protection, management, and restoration efforts.

— Hire a full-time tractor operator to carry out the
habitat restoration work.

Rationale and Assumptions

There are limited resources (funds and staff)
allocated yearly to the refuge. The priority for these
resources is to manage upland and wetland habitats.
If the target (minimum) staffing level and funding
are not reached or only partially reached, fewer
accomplishments will be achieved.

Operations Objective 2

Within 15 years of CCP approval, secure additional
funding necessary to complete habitat restoration on
100% of high-priority habitat units and 50% of
moderate-priority habitat units. Include restoration
with (1) native prairie reseeding, and (2) intensive
management of existing native prairie including
woody plant reduction, invasive species control, and
increased prescribed fire and grazing activities.

Strategies

— Use additional funding to purchase native grass
and forb seeds for reseeding former cropland
and planted cover.

— Use additional funding to purchase herbicides to
control invasive species and remove/control
woody plant expansion.

— Continue to use maintenance management
funding to maintain or replace equipment and
facilities, as needed, to Service standards.

— Secure additional funding to construct an
equipment storage building to protect existing
equipment and implements to extend their
useful life. Equipment is necessary for habitat
protection and restoration and maintenance of
existing facilities.

— Maintain existing facilities and equipment to
Service standards, including necessary roads,
dikes, water control structures, buildings, and
fences (all of which are critical in habitat
management and protection).

Rationale and Assumptions

There are limited resources (funds and staff)
allocated yearly to the refuge. The priority for these
resources is to protect and manage upland and
wetland habitats for wildlife. Operational funding
will be targeted to work on the highest priority
habitats and habitat units at the refuge.
Management intensity will be increased on those
habitats and units and will require additional
personnel and funding to restore native prairie.

J. CLARK SALYER NWR

MANAGEMENT DIRECTION

The following goals, objectives, and strategies for

J. Clark Salyer NWR outline the actions needed to
achieve the vision of the Souris River basin refuges.
The Service intends to meet these objectives during
the next 15 years.

Drift Prairie Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of the mid-1800s drift prairie. Create the temporally
and spatially dynamic habitat conditions that will
attract most breeding bird species and other
vertebrate fauna characteristic of that era.

Prairie Slope Goal

Restore representative examples of prairie slopes to
preserve some of the most pristine plant
communities that remain in the Souris River basin
and promote appreciation and stewardship of prairie
resources.

NOTE: The limited prairie slope habitat at J. Clark
Salyer NWR will be managed in conjunction with
the refuge’s drift prairie, through application of the
Jollowing drift prairie objectives.

Drift Prairie Objective 1

By 1 year after CCP approval, use current vegetation
inventory data and landscape considerations to
characterize each habitat management unit with
>40 acres of drift prairie as either high or low
management priority. Reevaluate prioritization

15 years after CCP approval.

Strategy
— Apply multiple selection criteria.

CRITERIA FOR HIGH-PRIORITY UNITS

Floristic Composition. Vegetation is
characterized by >10% mean frequency



of pristine, native herbaceous types
(plant groups 41-43 and 4648 [Grant et al.
2004b]; see appendix G), plus native
herbaceous-dominated vegetation with
Kentucky bluegrass as the main
subdominant (plant group 53).

Floristic Potential. Vegetation is
characterized by <30% mean frequency
of smooth brome-dominated vegetation
(plant groups 61 and 62).

Landscape Context. The unit is
contiguous with the best examples of
prairie slope habitat (largest prairie
slopes with the most intact native plant
composition).

or
is adjacent to other high-priority, drift
prairie units and/or tracts of native
prairie adjacent to the refuge under
non-Service ownership (especially
important if the unit has relatively
little drift prairie area, i.e., <40 acres).

CRITERIA FOR LOW-PRIORITY UNITS

Floristic Composition. Vegetation is
characterized by <10% mean frequency
of pristine, native herbaceous types
(plant groups 4143 and 4648 [Grant et al.
2004Db]) plus native herbaceous-
dominated vegetation with Kentucky
bluegrass as the main subdominant
(plant group 53).

Floristic Potential. Vegetation is
characterized by >30% mean frequency
of smooth brome-dominated vegetation
(plant groups 61 and 62).

Landscape context. The unit is small
(<100 acres) and not contiguous with
significant prairie slope habitat, nor
adjacent to high-priority drift prairie
units and/or tracts of native prairie
adjacent to the refuge.

Rationale and Assumptions

Most northern mixed-grass prairie has been
destroyed. Losses have been particularly severe in
the Drift Plain physiographic region, such that drift
prairie could be considered an endangered resource.
Key roles of the Refuge System include contribution
to ecosystem integrity and the conservation of
biological diversity. The Souris River basin refuges
should contribute to the conservation of native

prairie communities unique to the Drift Plain region.

However, the native mixed-grass drift prairie at the
refuges is badly deteriorated, mainly through
extensive invasion by introduced cool-season grasses.

Recent inventory data indicate that occurrences of
relatively intact, native herbaceous flora are rare
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(<b6% frequency) on most drift prairie management
units of J. Clark Salyer NWR. Native warm-season
grasses are nearly absent. Under appropriate
management, warm-season grasses can outcompete
introduced cool-season grasses if the former are
sufficiently abundant (>20% frequency).

Most drift prairie at J. Clark
Salyer NWR likely has already
passed a threshold, such that
restoration of a modestly
diverse, native herbaceous
flora is an unrealistic and
impractical goal. However,
restoration may be possible on
some tracts where native
grasses, sedges, and forbs
are more common and
widespread. Such tracts
need to be identified by
objective criteria that
focus on (1) diversity
and prevalence of existing
native plants, and

(2) landscape area and
connectivity, which underlie
the quality of nesting habitat
for grassland birds, a species
group of significant
conservation concern (see
appendix I) in North
America.

A major assumption is that,
under current management,
native herbaceous flora will
continue to decline and
disappear on drift prairie units.
This approach will improve the
chances that some drift prairie
will be restored.

Drift Prairie Objective 2
On high-priority drift prairie
units, apply frequent and precisely !
timed disturbance (principally .-\
fire and grazing) to restore
vegetation to the following
standards within 15 years of CCP
approval. This will provide habitat for most wildlife
species that were characteristic of North Dakota’s
eastern mixed-grass prairie but that currently are
rare or absent at the refuge (burrowing owl, horned
lark, Baird’s sparrow, Sprague’s pipit, chestnut-
collared longspur, northern pintail, and Richardson’s
ground squirrel).

Blue-eyed grass.

© Cindie Brunner

m Composition on each unit includes (1) >40%
pristine native and native-dominated/ bluegrass-
subdominant vegetation (plant groups 41-43, 46—
48, and 53), (2) <20% smooth brome-dominated
vegetation (plant groups 61 and 62), and (3) <20%
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low shrub-dominated vegetation (plant groups 11-
17); based on percentage frequency of occurrence
on belt transects (Grant et al. 2004b).

m Native trees and tall shrubs are absent or nearly
80, comprising <0.1% land cover on each unit, and
no nonnative or planted native woody vegetation
exists.

m Leafy spurge is decreased by >50% on each unit,
to <1% frequency (frequencies per belt transects;
most high-priority units currently have little to no
spurge), absinth wormwood is actively controlled,
and yellow toadflax and other newly appearing
species of noxious weed that pose a threat to the
drift prairie are eliminated within 5 years of initial
detection.

Strategies

— Disturb the vegetation, typically by livestock
grazing or fire, at least 2 of every 3 years. An
ideal management sequence over 5 years might
be BGGGR (B=prescribe burn the first year;,
G=graze in each of years 2, 3, and 4; R=rest), and
then reinitiate the sequence. The area covered
by trees, tall shrubs, and low shrubs will be
incrementally reduced with this burning
frequency.

— Primarily use prescribed fire when smooth
brome plants are at least in the 4- to 5-leaf stage,
but not yet showing an inflorescence; this
generally occurs during a narrow mid-May
through early June “window.” A less preferred
option is to burn in fall in anticipation of a
negative, winter drought effect on smooth
brome and Kentucky bluegrass.

— Graze mainly during May through August or
September, via a rotation approach with many
(7-10) relatively small (40-60 acres) grazing cells
per unit and short grazing periods (4-7 days) per
cell. Adjust stocking rates to facilitate regrazing
of individual smooth brome plants at least once
within a grazing period, but move livestock to
the next cell before native plants are regrazed (be
sure to note grazing of native upland sedges, an
important forage base in some management units).

— Annually survey for noxious weeds. Continue
widespread use of biological control by
monitoring local areas for Apthona spp. beetles
and by redistributing beetles among leafy
spurge patches as needed. Use herbicides as
needed along boundaries with private lands.

— Reseed adjoining old cropland units into native
vegetation dominated by warm-season grasses
(see objectives for old cropland). Manage these
intensively, in concert with the high-priority
drift prairie units they adjoin, to sustain a
native-dominated flora and to reduce sources of
invasion by introduced cool-season grasses and
noxious weeds (see objectives and strategies for
old cropland).

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

— Experiment with horses as alternative grazing
tools; horses may have greater impact than
cattle on woody vegetation, especially
silverberry. Since horses may founder (succumb
to hoof inflammation) on rich, green vegetation,
an appropriate approach in a 3-year grazing
cycle may be to use cattle during the first 2 years,
then horses the third year.

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

— Experiment with seeding of native warm-season
grass mixes in brome monotypes on unit edges.
Apply prescribed fire followed by multiple
herbicide treatments over 2 years for site
preparation. Use similar approaches on brome-
dominated edges of adjoining, low-priority units.

NOTE: Service policy regarding refuge
management implicitly promotes seeding to
reestablish native plants in native sod where
such plants have become rare or absent
(“National Wildlife Refuge System Biological
Integrity, Diversity, and Environmental
Health,” 601 FW 3, 2001).

— Experiment with “interseeding” of native
plants, principally warm-season species, into
brome monotypes within units. Apply
prescribed fire or repeated intensive grazing,
and then use a wick applicator to apply herbicide
to emerging smooth brome and Kentucky
bluegrass. Follow by seeding via drill.

— Experiment with localized hand plantings and
husbandry (such as weed control and herbivore
exclusion) of select native forbs such as
milkvetches (Astragalus spp.) to increase plant
species diversity and structural diversity.

— Transplant and release Richardson’s ground
squirrels on areas of low-stature vegetation
within high-priority units wherever an adjacent
source for colonization appears unavailable.

— Remove local, human disturbances and artifacts
of twentieth-century origin (including the refuge
era). This includes prominent plow furrows, old
road grades, rock piles, and impoundment dams
on intermittent drainages (except on those
essential as livestock water sources). Restore
such sites as close as possible to their original
condition.

Rationale and Assumptions

This objective focuses on restoration of floristic
composition. Smooth brome and Kentucky bluegrass
are widespread and common on the Drift Plain at

J. Clark Salyer NWR. 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. Meanwhile, a
strategy to decrease competitive abilities of
bluegrass and brome on the relatively rich loam soils
of the Drift Plain should focus on combined use of
fire and grazing.

Smooth brome-dominated types are twice as
prevalent as Kentucky bluegrass-dominated types
on the drift prairie of J. Clark Salyer NWR,
indicating that smooth brome may be more
competitive than Kentucky bluegrass in the
relatively rich loam soils. Of the two introduced
species, smooth brome generally seems more
difficult to control and more significantly alters the
quality and structure of northern prairie habitats.
Therefore, restoration management should focus
more on strategies to reduce brome.

The contemporary breeding bird community on the
drift prairie at J. Clark Salyer NWR is characterized
by three to four species that tolerate introduced
cool-season grasses and relatively dense, rank,
oftentimes brushy cover. Grassland bird species that
are uncommon to absent generally require shorter,
sparser, more herbaceous, prairie vegetation than
that available in the refuge’s drift prairie. These
species also are of much greater conservation
concern due mainly to declining population trends
(for example, Sprague’s pipit and chestnut-collared
longspur). Thus, habitat for a broader array of
northern prairie birds (including species
characteristic of the historical mixed-grass prairie
community) can be significantly increased by
providing frequent disturbance and the resulting
increases in early successional stages.

In the historical setting, Richardson’s ground
squirrels were characteristically widespread and
contributed to the maintenance of early seral stages,
and their burrows provided unique microhabitats.
The ground squirrel should be a component of the
restored prairie community.

Historically, the drift 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. Furthermore,
recent data from the Souris River basin refuges
indicate that relatively small areas of tall woody
vegetation can effectively fragment grassland
habitats and cause many grassland bird species to
avoid entire landscapes. Elimination of tall woody
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Gary Eslinger/USFWS

Highbush cranberry at J. Clark Salyer NWR.

cover is a logical strategy for restoration of
landscape structure and plant community makeup,
and to improve the attractiveness and security of
the habitat for a variety of grassland-breeding bird
species.

In restorations, vegetation composition is considered
along a habitat continuum, where plant communities
can be separated by degree of invasion by
undesirable plants. A continuum for drift prairie
(least desirable vegetation to the left) follows:
woodland €tall shrub land €<leafy spurge ¢<-smooth
brome <low shrub<Kentucky bluegrass<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.

Drift Prairie Objective 3

On low-priority drift prairie units, apply disturbance
(principally fire) every 5-8 years to remove plant
litter, restore plant vigor, reverse woody plant
expansion, and provide a mix of structural types
that include (1) relatively short/sparse vegetation
for species such as killdeer, horned lark, and
Brewer’s blackbird, (2) moderately short vegetation
for species such as blue-winged teal and upland
sandpiper, and (3) tall/dense vegetation for species
such as mallard, short-eared owl, Le Conte’s
sparrow, and bobolink. Vegetation should present
the below characteristics within 15 years of CCP
approval.

NOTE: There is almost no monitoring of vegetation
on these units except routine, cursory surveillance
Jfor noxious weeds. Knowledge of relationships
between fire frequency and resulting, postfire,
vegetation structure is adequate to predict habitat
conditions described below.
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One-fourth of the area in 0- to 1-year
postdisturbance, one-fourth in 2-3 years
postdisturbance, and one-half in 4—6+ years
postdisturbance—corresponding roughly to
a structure of <2 inches VOR, 2-3.9 inches
VOR, and >3.9 inches VOR (mean VORs in
early spring, per Robel et al. 1970).

Native trees and tall shrubs compose <0.2%
land cover on each unit above the prairie
slope, and all nonnative woody vegetation
and planted, native woody vegetation is
eliminated from at least half of the units.

Leafy spurge frequency is maintained at
<2% frequency, absinth wormwood is
actively controlled, and yellow toadflax and
other mewly appearing species of noxious
weed that pose a threat to the drift prairie
are eliminated within 5 years of initial
detection.

Strategies

— Apply prescribed fire on each unit at least every
5-8 years, increasing burn frequency during dry
years when possible to more effectively reduce
tall shrubs and trees. Rotate burns among units.
Burn opportunistically, at any time, mainly to
remove litter and control tall shrubs and trees.

— Toincrease structural diversity, occasionally
introduce livestock grazing—with wide latitude
on timing, intensity, and duration, if doing so
will not detract from management of high-
priority units. Experiment with seeding and
“interseeding” of native, warm-season grass
mixes in smooth brome monotypes, mainly to
help develop effective restoration approaches
for high-priority units.

— Periodically survey for noxious weeds. Continue
widespread use of biological control by
monitoring local areas for Apthona spp. beetles
and redistributing beetles among leafy spurge
patches as needed. Use herbicides as needed
along boundaries with private lands.

Rationale and Assumptions

This objective focuses on providing vegetation
structural diversity. Most drift prairie at J. Clark
Salyer NWR has almost no intact, native,
herbaceous vegetation. From a practical standpoint,
low-priority drift prairie probably cannot be
restored to a state where native herbaceous
vegetation is a widely noticeable or otherwise
common vegetation component. However, 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.

The most appropriate management of these units is
to provide structural variety and use the units as a
basis for creating extensive areas of grassland
(including off-refuge lands) to satisfy needs of
several area-sensitive, native, grassland bird
species. This will also reduce predation and nest
(brood) parasitism associated with edge-dominated,
highly fragmented grassland. The rationale for
reducing tall shrubs and trees is similar to that for
high-priority drift prairie (objective 2).

Drift Prairie Objective 4

Improve or help maintain the habitat quality and the
economic sustainability of nonfederally owned,
native prairie remnants adjacent to drift prairie
units within 15 years of CCP approval. Extend
protection and stewardship to most other grassland
that adjoins drift prairie units. Seek opportunities to
expand the total grassland area and create broad,
contiguous blocks of open grassland, principally as
habitat for breeding grassland birds.

Strategy

— Use grassland easements and extension
agreements, for example, for specialized
livestock grazing systems on native prairie, or
native grass establishment and management, or
to remove “hostile” cover such as trees and tall
shrubs that could harbor nest predators and
parasitic brown-headed cowbirds. Certain
grazing systems can improve livestock carrying
capacity and the condition of annually grazed
prairie to enhance the economic viability of
native prairie and reduce chances of conversion
to other land uses, especially cultivation.

Rationale and Assumptions

The quality of prairie as breeding habitat for
grassland birds (in terms of average annual nest
success and relative contribution to population
recruitment) is directly related to its extent or,
conversely, indirectly related to the degree of its
fragmentation.

Native prairie on the Drift Plain could be considered
an endangered resource and little of it remains in
the Souris River valley. Conservation of remnant
tracts adjacent to the refuge, by whatever means
possible, should be among the highest priorities for
landscape conservation.

Prairie Parkland Goal

Restore and maintain extensive examples of plant
communities characteristic of the mid-1800s prairie
parkland. Create the temporally and spatially
dynamic habitat conditions that will attract most
breeding bird species and other vertebrate fauna
characteristic of that era.



Prairie Parkland Objective 1

By 1 year after CCP approval, use the on-site
vegetation inventory data, recent satellite imagery,
and landscape considerations to characterize each
management unit within the prairie parkland as
high, moderate, or low management priority.
Reevaluate prioritization 15 years after CCP
approval.

Strategy

— Apply multiple selection criteria.

CRITERIA FOR HIGH-PRIORITY UNITS

Contemporary woodland coverage. A
unit is characterized by <30% total
cover of trees and tall shrubs (mainly
aspen-oak woodland and chokecherry
shrub land).

Floristic potential. Vegetation
(excluding woodland) is characterized
by >30% mean frequency of pristine,
native herbaceous types (plant groups
41-43 and 4648 [Grant et al. 2004b])
plus native herbaceous-dominated
vegetation with Kentucky bluegrass as
the main subdominant (plant group 53).

Degree of connectivity to treeless
grassland. The unit is adjacent to
treeless refuge grassland or private
grassland, especially native prairie.

CRITERIA FOR MODERATE-PRIORITY UNITS

Contemporary woodland coverage. A
unit is characterized by 30-70% total
cover of trees and tall shrubs (mainly
aspen-oak woodland and chokecherry
shrub land); many tracts may be
medium to large grasslands (40-600
acres) that are mostly surrounded by
aspen-oak woodland.

Floristic potential. Vegetation
(excluding woodland) is characterized
by >40% mean frequency of pristine,
native herbaceous types (plant groups
41-43 and 4648 [Grant et al. 2004b])
plus native herbaceous-dominated
vegetation with Kentucky bluegrass as
main subdominant (plant group 53).

Degree of connectivity to treeless
grassland. By default, moderate-
priority units are isolated from other
treeless grasslands.

CRITERIA FOR LOW-PRIORITY UNITS

Contemporary woodland coverage. A
unit is characterized by >70% total
cover of trees and tall shrubs (mainly
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aspen-oak woodland and chokecherry
shrub land).

Floristic potential. Extensive
woodland cover makes restoration of
grassland patches unlikely, regardless
of floristic composition.

Size and degree of connectivity to
treeless grassland. Remaining
grassland patches (<30% cover) are
isolated by surrounding woodland from
other higher priority grasslands,
making restoration impractical.

Rationale and Assumptions

Criteria used to prioritize management units reflect
three important issues affecting ecological integrity
of the prairie parkland: (1) trees and tall shrubs
compromise the integrity of native prairie;

(2) woody plants are detrimental to grassland birds
as an ecological group; and (3) intact native-
dominated plant communities are more likely to be
restored than units invaded by woody and
introduced plants.

Prairie Parkland Objective 2

On high-priority prairie parkland units, apply
periodic disturbance (principally fire and grazing) to
restore vegetation to the following standards within
15 years of CCP approval, to provide habitat for
most indigenous bird species, especially Baird’s
sparrow, Sprague’s pipit, vesper sparrow, chestnut-
collared longspur, western meadowlark, and upland
sandpiper.

m Aspen woodland on a unit has <10% coverage by
15 years after CCP approval.

m Vegetation composition is >40% pristine native
and native-dominated/bluegrass subdominant
(plant groups 41-43, 46-48, and 53 [Grant et al.
2004b]).

Strategies

— Use high-intensity spring fires (late March to
April, prior to leaf-out) to initially kill mature
aspen trees; within 4 years, again use fire during
the dormant season (spring or fall) to reduce
viability of aspen clones, especially dense aspen
suckers. Continue control of trees and tall
shrubs with periodic fire (every 3-6 years)
applied from March to November. As woodland
cover is reduced, frequency and timing of fire
can change to facilitate control of other invasive
species, especially Kentucky bluegrass.

— Between prescribed fire intervals, use grazing
to periodically reduce shading and seed
production of yellow sweetclover. Where smooth
brome occurs, use season-long (light to moderate
stocking rates) or rotation grazing (begin mid- to
late April) to reduce cover of smooth brome.
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Tracts with brome may be grazed in consecutive
years, allowing 1 year of rest to accumulate
sufficient fuels for burning.

— Experiment with “interseeding” of native warm-
season grasses into brome monotypes or on unit
edges, using fire followed by multiple herbicide
treatments over 2 years for site preparation.

— In winter (over frozen ground), use mechanical
treatment (bulldozer) to create islands of dead
fuel within large or fire-resistant aspen
woodland. Use a drum chopper or hydro ax to
reduce dead standing timber and willows near
hazards such as prescribed fire unit boundaries
and reduce aspen and willow sprouting in
patches resistant to fire.

— Experiment with control of leafy spurge using
Plateau® herbicide. Release flea beetles
(Apthona spp.) in patches of leafy spurge
growing on various microsites. If flea beetles
become locally adapted to survive on sandy
sites, then begin wide-scale releases to control
leafy spurge.

Rationale and Assumptions

This objective focuses on restoration of open,
treeless grasslands. Trees, tall shrubs, and
introduced cool-season plants, especially Kentucky
bluegrass and leafy spurge, compromise the
integrity of native prairie.

Dan Severson/USFWS

The aboveground growth of these aspen trees has been
killed by fire and is being replaced by grasses and forbs
to improve the landscape for birds that depend on open
grassland for nesting.

Since 1850, the extent of aspen woodland has more
than doubled in prairie parkland units, due primarily
to fire suppression and elimination of large herds of
bison and elk. Reducing trees and tall shrubs will
benefit 10-15 grassland-dependent bird species
including three species endemic to the northern
Great Plains (Baird’s sparrow, chestnut-collared
longspur, and Sprague’s pipit). Prairie parkland
becomes largely unsuitable for these species when
woodland cover (within a quarter-section) exceeds

25-30%. Trees and tall shrubs can diminish the
survival of nests of grassland birds by harboring
potential nest predators. Trees and shrubs provide
perches from which brown-headed cowbirds can find
other species’ nests in which to lay eggs.

The quality of prairie parkland units is further
diminished by introduced plants and by loss of
important ecological processes such as fire and
grazing that historically maintained these areas as
predominantly grassland. Introduced grasses
decrease the suitability of prairies for some bird
species such as Sprague’s pipit, chestnut-collared
longspur, and horned lark.

Based on recent inventory data, parkland prairies
are degraded mainly by Kentucky bluegrass and, to
a lesser extent, by leafy spurge and smooth brome.
Kentucky bluegrass increases under prolonged rest
or with grazing, but decreases with fire. Smooth
brome also increases under rest but, in contrast to
Kentucky bluegrass, appears sensitive to repeated
grazing and may be unaffected by fire (see drift
prairie for more detail on controlling Kentucky
bluegrass and smooth brome).

Leafy spurge remains a serious long-term threat to
the integrity of prairie parkland. Use of flea beetles
has been ineffective for spurge that grows on sandy
soils. Chemical control also is limited—many sites
are inaccessible and use of certain chemicals (such as
Tordon®) is prohibited because of concerns about
groundwater contamination.

In restorations, vegetation composition is considered
along a habitat continuum, where plant communities
are separated by degree of invasion by undesirable
plants. A continuum for prairie parkland (least
desirable vegetation to the left) follows: mature
woodland €-early successional woodland/tall shrub
land € leafy spurge < smooth brome €low shrub
<Kentucky bluegrass<native herbaceous
vegetation. With management, less desirable plant
species are replaced by plants that are more
desirable. For example, it is acceptable in the short
term to increase Kentucky bluegrass cover in areas
where aspen woodland has been reduced. Conversely,
replacement of Kentucky bluegrass due to expansion
of leafy spurge is undesirable.

Prairie Parkland Objective 3

On moderate-priority units, within 15 years after
CCP approval, eliminate aspen groves on prairie
interiors and maintain current patch size by
minimizing woodland encroachment along grassland-
woodland edges. These grasslands attract Sprague’s
pipit, vesper sparrow, horned lark, and clay-colored
sparrow. Additionally, restore prairies to the
following standards.

m Plant composition includes >50% pristine native
and native dominant/bluegrass subdominant



groups (plant groups 41-43, 46-48, and 53 [Grant
et al. 2004a]).

m Leafy spurge is reduced to <2% composition and
smooth brome (plant groups 61 and 62) compose
<4% cover.

Strategies

— Use fire every 5-10 years to (1) eliminate aspen
groves within the interior of moderate-priority
units, (2) control invasion of woodland edge into
the prairie patches, and (3) reduce cover of
Kentucky bluegrass.

— Use mechanical treatments (drum chopper) in
cases where fire is impractical for removing
trees and tall shrubs.

— Use herbicides for spot control of minor
invasions of leafy spurge and smooth brome.

— Experiment with control of leafy spurge using
Plateau® herbicide. Release flea beetles
(Apthona spp.) in patches of leafy spurge
growing on various microsites. If flea beetles
become locally adapted to survive on sandy
sites, then begin wide-scale releases to control
leafy spurge.

Rationale and Assumptions

This objective focuses on restoration of high-quality
prairie plant communities. Most moderate-priority
units are prairie patches that are mostly surrounded
by aspen woodland (the extent of open, treeless
grasslands is less than that on high-priority units).

Many of the most floristically intact prairie
communities occur in moderate-priority units where
woodland cover currently exceeds 30%. Moderate-
priority units are attractive to several grassland
bird species of regional or national management
concern such as vesper sparrow, Sprague’s pipit,
clay-colored sparrow, and grasshopper sparrow.

Rationale for controlling introduced cool-season
plants is the same as for objective 2.

Prairie Parkland Objective 4

In low-priority units, opportunistically rejuvenate
100-200 acres of mature (>60 years old) aspen
woodland to provide structural diversity (various
age classes) important for woodland birds.

Strategies

— Under certain circumstances (once every 15-25
years), expand prescribed fire in moderate- or
high-priority prairie parkland units to include
adjacent low-priority units that are extensively
wooded; some mature (>60 years old) aspen-oak
woodland can be periodically regenerated using
prescribed fire.

— Use mechanical treatment (winter shearing with
a bulldozer) or commerecial timber removal to
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periodically rejuvenate small patches (<10 acres)
within large aspen-oak woodlands. Retain
mature bur oak and shade-tolerant tree species
such as green ash.

Rationale and Assumptions

This objective recognizes that most low-priority
units are former grasslands that have been mostly
replaced by aspen-oak woodland. Large contiguous
patches of woodland are a significant component of
contemporary prairie parkland. However,
restoration of these (former) grasslands is unlikely.
Within low-priority units, woodland patches will
continue to expand and further displace small,
scattered prairies.

Aspen woodland is an early successional forest type
maintained by periodic disturbance, usually fire.
Large woodlands provide important habitat for
area-sensitive, forest-interior bird species (such as
veery, ovenbird, hairy woodpecker, rose-breasted
grosbeak, and ruffed grouse), many of which have
shown steep regional or continental population
declines. Ideally, large woodlands include several
age classes of aspen and oak. Some bird species (for
example, ruffed grouse) rely on many age classes
during their lifecycle. Other species such as yellow
warbler and willow flycatcher breed mainly in young
(<20 years) aspen woodland. Many species (for
example, ovenbird, veery, and hairy woodpecker)
nest only in mature aspen-oak woodland.

Prairie Parkland Objective 5

Opportunistically protect extensive native prairie
remnants adjacent to high- and moderate-priority
prairie parkland units.

Strategy

— Use grassland easements and extension
agreements, for example, for specialized
livestock grazing systems on native prairie, or
native grass establishment and management, or
to remove “hostile” cover such as trees and tall
shrubs that could harbor nest (brood) parasites
and nest predators. Certain grazing systems can
improve livestock carrying capacity and the
condition of annually grazed prairie to enhance
the economic viability of native prairie and
reduce chances of conversion to other land uses,
especially cultivation.

Rationale and Assumptions

Northern mixed-grass prairie has declined by >70%
from its historical extent. More than 1,560 square
miles of native rangeland have been converted for
agricultural production in North Dakota, South
Dakota, and Montana since 1985.

Grassland in McHenry County, including J. Clark
Salyer NWR, comprises one of the largest, most
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contiguous patches of northern mixed-grass prairie
remaining in North America. Large prairie patches
are more valuable than smaller prairie patches to
grassland-dependent wildlife, especially grassland
birds (for example, sharp-tailed grouse, upland
sandpiper, marbled godwit, and Baird’s sparrow). In
addition, large prairie patches have less edge and,
therefore, less potential for invasion by introduced
cool-season plants such as smooth brome. Protecting
adjacent prairie from conversion to agricultural
production is critical to preserving the integrity of
refuge tracts and meeting the goal and objectives for
prairie parkland habitat.

Sandhills Goal

Restore and maintain plant communities characteristic
of the mid-1800s sandhills within the prairie
parkland landscape.

Sandhills Objective 1

By 1 year after CCP approval, use on-site
vegetation inventory data, data from satellite
imagery, and landscape considerations to
characterize the sandhills, which are embedded
within more extensive prairie parkland, as either
high or low management priority. Reevaluate
prioritization 15 years after CCP approval.

Strategy

— Apply multiple selection criteria.

CRITERIA FOR HIGH-PRIORITY UNITS

Contemporary woodland coverage. A
unit is characterized by <30% total
cover by trees and tall shrubs (mainly
aspen-oak woodland and chokecherry
shrub land).

Floristic potential. Vegetation
(excluding woodland area) is
characterized by >35% mean frequency
of pristine, native herbaceous types
(plant groups 41-43 and 46-48 [Grant et al.
2004b]) and <10% leafy spurge.

Degree of connectivity to treeless
grasslands. The unit is embedded
within high-priority prairie parkland
Units.

NOTE: The remaining sandhills are low
priority for management, they are mainly
dominated by woody plants or leafy spurge
or both.

Rationale and Assumptions

Criteria used to prioritize management units reflect
three important issues affecting ecological integrity
of sandhills: (1) trees and tall shrubs compromise
integrity of native prairie; (2) woody plants are
detrimental to grassland birds as an ecological

group; and (3) more intact, native-dominated plant
communities are more likely to be restored than
sandhills invaded by woody and introduced plants.

Sandhills Objective 2

On high-priority units, by 15 years after CCP
approval, restore two representative examples of
sandhills to the following standard: (1) reduce aspen
woodland to <10% coverage while retaining all oak
savanna; (2) reduce leafy spurge to <6% composition,
contingent on finding an effective, widely applicable
method to control leafy spurge; and (3) contingent on
(2), apply leafy spurge control to low-priority
sandhills.

Strategies

— Use high-intensity spring fires (late March to
April, prior to leaf-out) to initially kill mature
aspen trees. Within 4 years, again use fire
during the dormant season (spring or fall) to
reduce viability of aspen clones, especially dense
aspen suckers. Continue control of trees and tall
shrubs with periodic fire (every 6-10 years)
applied from March to November.

— Where access allows, experiment with control of
leafy spurge using Plateau® herbicide. Release
flea beetles (Apthona spp.) in patches of leafy
spurge growing on various microsites. If flea
beetles become locally adapted to survive on
sandy sites, begin wide-scale releases to control
leafy spurge.

— Until leafy spurge can be controlled, exclude
livestock grazing from the sandhills. Soil
disturbance associated with grazing hastens the
spread of leafy spurge.

Rationale and Assumptions

This objective extends restoration objectives for the
prairie parkland to the high-priority sandhills.

The sandhills are embedded within the more
extensive prairie parkland and, like prairie parkland,
the sandhills prairie has been degraded by trees and
tall shrubs. Most oak-savanna characteristic of the
1850s has been converted to closed canopy aspen-
oak woodland. Oak savanna is maintained by
periodic fires that reduces the cover of aspen,
chokecherry, and other woody plants. Oak savanna
is important habitat for lark sparrow, black-and-
white warbler, orange-crowned warbler, pocket
gopher, and American badger.

The most pristine native plant assemblages at

J. Clark Salyer NWR occur within the sandhills
where soils and topography limit invasion by
introduced cool-season plants. Leafy spurge and, to
a lesser extent, Kentucky bluegrass threaten the
sandhills prairie. Periodic fire reduces Kentucky
bluegrass on harsh sites in the sandhills. In contrast,
leafy spurge is adapted to sandy soils and thrives



within the varied slope and aspects characteristic of
the sandhills. Based on recent inventories, leafy
spurge composes 17% of contemporary cover in the
sandhills. Biological control efforts have been
ineffective on similar sandy sites throughout North
Dakota. Furthermore, the sandhills are mostly
inaccessible, which limits chemical control options. It
may take a decade or more to find an effective
biological control for leafy spurge growing in the
sandhills.

Old Cropland Goal

On high-priority old cropland areas, establish native-
dominated, perennial herbaceous cover that, with
modest management, resists invasion by introduced
cool-season grasses and noxious weeds. This seeded
cover will help form extensive, contiguous blocks of
structurally diverse, open grassland for grassland-
dependent, breeding bird species.

Old Cropland Objective 1

By 10 years after CCP approval, locate and
determine boundaries of old cropland areas and
record these in the refuge’s GIS database.

Strategies

— Identify old cropland areas, including those
considered DNC, that were seeded to
introduced grasses and forbs and/or native
grasses since the mid-1970s.

— Identify other old cropland areas, as evidenced
by

o distinet field edges, especially deep
furrows and linear piles of wind-borne
topsoil that had been deposited along
preexisting fence lines and subsequently
vegetated;

a rock piles or rocks strewn linearly along
what appears to be a field edge (although
rock sometimes was cleared for native
hay harvests);

o nearly monotypic stands of smooth
brome, typically with some Kentucky
bluegrass but with little native sedge in
the understory (several native plant
species often reinvade these stands, such
as western snowberry, Wood’s rose,
white sage, western yarrow, several
goldenrod species, and silver scurfpea);

a no partly buried rocks with profuse
lichens;

o no clubmoss or cryptogamic crust.

— Use acquisition records, old refuge narratives,
1938-39 aerial photographs, and U.S. Soil
Conservation Service records for ancillary
support.
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— Flag the probable boundaries of areas verified
as old cropland, record via GPS, and upload into
the refuge’s GIS database.

Rationale and Assumptions

Furrows and other linear disturbances caused by
implements (for example, plows, disks, and seed
drills) are much more evident after an area is
treated with prescribed fire or heavily grazed. They
are also more readily detected from horseback.
NRCS staff may determine evidence of A-horizon
soil disturbance due to cultivation. Some areas with
signs of farming disturbance (for example, furrows)
may have been cropped only for a few years circa
1900-30 or may have been broken during this period
yet never cropped. Such areas often are successfully
reinvaded by native plants and may currently
support native vegetation at levels approaching the
most pristine areas on similar site types at the
refuge that are considered native sod.

Old Cropland Objective 2

Within 15 years after CCP approval, convert at least
10 old cropland units to vegetation dominated by
several species of native warm-season grasses that
vary in stature and growth form and that include
several species of native forbs, wherever possible.
Give priority to units with stands of vegetation that
have become decadent and overrun by undesirable,
introduced cool-season grasses, especially where
such units are adjacent to or within high-priority
drift prairie units or high-priority prairie slope units.

Strategies

— Following multiple applications of a broad-
spectrum herbicide, seed a native plant mixture
that mainly consists of 80-90% warm-season
grass species especially big bluestem, little
bluestem, switchgrass, and sideoats grama.

— During the first 3—4 years after seeding,
annually mow the stand with a hay conditioner
and harvest the hay. Substitute grazing or
prescribed fire treatments in the subsequent
3—4 years. Use herbicide spot spraying or
“interseeding” where necessary.

Rationale and Assumptions

Although initially expensive, native warm-season
grasses are economically and ecologically superior to
seeded stands of introduced plants in old croplands
because

O permanent, perennial cover eliminates
regular (every 12-14 years) replacement
of seeded, introduced species cover via a
farming cycle and, thus, nearly
eliminates potential for soil erosion;

o native grasses reduce local habitat
fragmentation and eliminate “edge”
associated with the farming cycle;
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0 awarm-season growth strategy for
plants vastly improves the capacity for
an assemblage of plants to outcompete
smooth brome, mainly by affording
broader and more effectively timed
management opportunities;

a there is improved opportunity for
prescribed burning in late spring
compared to high-priority drift prairie
units because the warm season—
dominated cover has relatively high fuel
value through early June (versus mostly
green vegetation on cool season—
dominated cover on the drift prairie by
late May);

a there is a broader “window” (later in
summer) for harvest of hay that still has
forage value;

O native grasses are in compliance with
policy that discourages planting of
introduced species on Service lands and
encourages planting of native species
(“National Wildlife Refuge System
Biological Integrity, Diversity, and
Environmental Health,” 601 FW 3, 2001);

O native grasses reduce “source sites” from
which introduced and weedy plants
invade adjoining native prairie;

O native grasses have improved and longer
lasting structural diversity within
stands.

Old Cropland Objective 3

By 10 years after CCP approval, identify other old
cropland areas (those not known to have been seeded
since the mid-1970s) that are high management
priority (areas most important to convert to native
warm-season grasses). Develop a detailed plan to
convert these during the subsequent 10-15 years to
vegetation dominated by several species of native
warm-season grasses that vary in stature and
growth form and that include several species of
native forbs wherever possible.

NOTE: There are no goals and objectives for
remaining old cropland areas in uplands. They are
low priority and will be managed with adjoining
habitats.

Strategy

— Apply multiple selection criteria.

CRITERIA FOR HIGH MANAGEMENT
PRIORITY OLD CROPLAND IN UPLANDS
(excluding DNC and other old cropland
known to have been seeded since the mid-
1970s)

Floristic composition. Vegetation is
characterized by <20% mean frequency
of pristine, native herbaceous types (plant

groups 4143 and 4648 [Grant et al.
2004Db]), plus native herbaceous-
dominated vegetation with Kentucky
bluegrass as the main subdominant
(plant group 53).

Floristic Potential. Vegetation is
characterized by >20% mean frequency
of smooth brome-dominated types
(plant groups 54, 61, and 62).

Landscape Context. The unit has no
size criterion

and
bears clear evidence of a farming
history

and
is contiguous with high-priority drift
prairie, prairie slope units, or tracts of
native prairie adjacent to the refuge
under non-Service ownership.

Rationale and Assumptions

Native grass and forb seed is very costly, as is the
time and expense of materials needed to prepare
seedbeds, plant seed, and annually manage newly
seeded areas, per strategies and rationale listed
under objective 2.

Old cropland that adjoins high-priority drift prairie
or prairie parkland and supports little native
herbaceous vegetation likely is a source of invasion
by undesirable, introduced grasses and weedy forbs.
Without attempts to establish native vegetation
through seeding, such areas are unpromising
candidates for restoration to grassland in which
native herbaceous plants are evident, much less an
important codominant component. This includes
areas that were farmed for 5-10 years before refuge
establishment (presumably, before smooth brome
and Kentucky bluegrass were widely distributed)
that may have been reinvaded by native plants.
These areas may have restoration potential that at
least equals that of adjoining, high-quality, drift
prairie or prairie parkland.

Old Cropland Objective 4

After seeding and establishing native warm-season
plants in an old cropland unit, maintain native plants
as the most dominant vegetation cover, per
qualitative estimation.

NOTE: There are no goals and objectives for other
old cropland units (those not yet converted to warm-
season-dominated communities); they are low
priority.

Strategies

— Seeded warm-season stands of herbaceous
plants should be well established 5-8 years after
seeding; manage these by a disturbance
treatment about every 2-3 years. They probably



can be disturbed more flexibly with regard to
phenology, mainly to discourage smooth brome
invasion.

— Use grazing as an alternate management
treatment and take advantage of the wide,
spring-grazing “window” afforded by the warm-
season-dominated community.

— Integrate management with that of surrounding
drift prairie while focusing on treatment
approaches that promote native warm-season
plant species.

— In the interim between prescribed burns,
possibly harvest hay every 2-3 years from old
cropland units, alternating among July, August,
and September to favor warm-season grasses.

— If occasionally needed along unit boundaries, use
herbicides to reduce encroaching, introduced
cool-season grasses and release native warm-
season plants. Use integrated pest management
to treat local infestations of noxious weeds as
needed.

Rationale and Assumptions

The warm-season growth strategy for plants vastly
improves the capacity for an assemblage of
grassland plants to outcompete smooth brome—by
which seeded islands of introduced grasses and forbs
are most typically degraded—mainly by affording
broader and more effectively timed management
opportunities.

Old Cropland Objective 5

Within 15 years of CCP approval, eliminate planted
tall shrubs and trees and any naturalized, nonnative
woody vegetation that occurs within or adjacent to
high-priority old cropland areas as they are being
restored to native-dominated vegetation.

Strategy

— Remove tree-shrub plantings by mechanical
means (for example, cutting ash trees by hand,
shearing caragana shrubs with a tractor blade or
bucket during winter); follow by herbicide
treatment of stumps or by broadly applied
herbicide, rotary mowing, and/or prescribed
burning of resprouting vegetation wherever
necessary.

Rationale and Assumptions

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. Furthermore, recent data from
the Souris River basin refuges indicate that
relatively small areas of tall woody vegetation can
effectively fragment grassland habitats and cause
many grassland bird species to avoid entire
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landscapes. Elimination of tall woody cover is a
logical strategy for restoration of landscape
structure and plant community makeup and to
improve the attractiveness and security of the
habitat for a variety of grassland-breeding bird
species.

Old Cropland Objective 6

By 2 years after CCP approval, develop and
implement an effective, practical comprehensive
plan for integrated control of noxious weeds in DNC
and other old cropland areas in the riparian zone. In
these areas, continue to maintain perennial
herbaceous cover comprised of introduced species
and native plant species, or both, and the vegetation
should present the following characteristies.

m About one-half of the area in 0- to 1-year
postdisturbance and one-half in 2-3 years
postdisturbance; corresponds roughly to a
structure of 0-3.9 inches VOR and >3.9 inches
VOR, respectively (mean VORSs in early spring,
per Robel et al. 1970).

m Native trees and tall shrubs compose <0.2% land
cover on each old cropland area.

m Leafy spurge frequency is maintained at <2%
frequency, absinth wormwood is actively
controlled, and yellow toadflax and other newly
appearing species of noxious weed that pose a
threat to the drift prairie are eliminated within
5 years of initial detection. Canada thistle control
is a low-priority weed control issue (mean
frequency <25%).

Strategies

— Use hay harvest or fire at least every third year
to maintain plant species vigor and vegetation
structure and to control plant litter
accumulation.

— Annually survey for noxious weeds. Continue
widespread use of biological control by
monitoring local areas for Apthona spp. beetles
and redistributing beetles among leafy spurge
patches as needed. Use herbicides as needed,
especially along boundaries with private lands.

— Review and update the weed management plan,
detailing specific methods and timetables for
managing noxious weeds in old cropland areas of
the riparian zone.

Rationale and Assumptions

Smooth brome, quackgrass, and Kentucky bluegrass
dominate old cropland in riparian areas. These areas
have relatively moist, deep, silty loams that are
particularly suitable for these introduced grass
species and allow them to outcompete nearly all
native herbaceous species. There currently are no
practical, sustainable avenues for conversion of
these areas to more desirable stands of native
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herbaceous vegetation. However, there are practical
methods for simultaneously controlling most species
of noxious weeds and providing vegetation structure
that is attractive to grassland bird species native to
the region. These birds prefer relatively dense, tall
grassland vegetation and include mallard, northern
harrier, Le Conte’s sparrow, and bobolink.

In addition to removing litter, periodic prescribed
fire will slow or reverse invasion by woody
vegetation such as western snowberry and willow.

Canada thistle is a noxious weed that tends to
pervade and persist in disturbed soils of the riparian
zone at J. Clark Salyer NWR. This thistle is variably
common across the region’s cultivated lands, mainly
due to its prolific production of highly mobile, wind-
borne seed. This weed species cannot be controlled
consistently by available means within most of the
refuge’s riparian zone. This is mainly because the
soils typically are too damp in late spring and early
summer to support wheeled vehicles used to apply
herbicides at an appropriate time for effective
control. Aerial application is possible in some areas,
but tends to be more costly and controversial. Aerial
application is more difficult to administer than
ground spraying and adjacent areas of habitat or
privately owned land may be subjected to overspray.

Regular monitoring and control of other noxious
weed species such as leafy spurge and wormwood
are more crucial than control of Canada thistle and
are far more gratifying (in terms of available
methods of biological and other nonchemical controls
and overall costs versus benefits).

Riparian Woodland Goal

Maintain the approximate presettlement extent of
green ash—-American elm riparian woodland within
the floodplain of the Souris River to benefit a broad
suite of woodland-associated, breeding bird species.

Riparian Woodland Objective 1

By 10 years after CCP approval, complete a baseline
floristic inventory of riparian woodland.

Strategy

— Use a modified James and Shugart (1970)
method to inventory floristic composition and
stand structure of all riparian woodland.

Rationale and Assumptions

Vegetation composition and structure of riparian
woodland has not been inventoried, nor have
breeding bird communities. Qualitative observations
suggest that most American elm has been lost to
Dutch elm disease.

Riparian Woodland Objective 2

Maintain in perpetuity the presettlement extent of
riparian woodland. Explore methods that restore
American elm as a codominant tree species of
riparian woodland communities.

Strategies

— Use aerial photos and satellite imagery to
periodically assess changes in the extent of
riparian woodland.

— Assess methods to control Dutch elm disease
including (1) biological control of the fungus or of
native and introduced elm-bark beetles that
spread the disease, and (2) development of
disease-resistant cultivars of American elm
adapted to survive severe North Dakota
winters.

— Because ash-elm riparian woodland is fire
intolerant, suppress and control fires. Since the
potential long-term effects of alterations in the
hydrology (especially hydroperiod) of the Souris
River are unknown, carefully investigate even
minor changes in woodland extent or composition.

Rationale and Assumptions

The extent of riparian woodland has changed little
since the presettlement period. However, some
meadow has been invaded by aspen-balsam poplar
woodland and willow shrub land, which may succeed
to ash-elm woodland and, thereby, expand riparian
woodland cover.

Contemporary riparian woodland forms large,
extensive patches of mature, closed-canopy
woodland. These woodlands are important habitat
for forest-interior migratory birds such as northern
waterthrush, red-eyed vireo, and American redstart.
Great blue heron and black-crowned night-heron
colonies also are found in riparian woodland.

Meadow Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of seasonally flooded meadows within the Souris
River floodplain to attract grassland- and wetland-
dependent bird species and other wildlife.

Meadow Objective 1

By 1 year after CCP approval, use on-site
vegetation inventory data, data from satellite
imagery, and landscape considerations to characterize
meadows as high, moderate, or low management
priority. Reevaluate prioritization in 15 years after
CCP approval.



Strategy

— Apply multiple selection criteria.

CRITERIA FOR HIGH-PRIORITY UNITS

Contemporary tree and tall shrub
coverage. A unit is characterized by
<15% total cover by trees and tall
shrubs (mainly aspen-balsam poplar
woodland and willow shrub land). Some
meadows may have significant
continuous woody cover around unit
perimeters, but little willow or aspen in
unit interiors.

Floristic potential. Vegetation
(excluding woodland area) is
characterized by >15% mean frequency
of pristine, native herbaceous pristine
types (low prairie and meadow types
[plant groups 43 and 46, modified from
Grant et al. 2004b] and less than 10%
reed canarygrass [plant group 78]).

Degree of connectivity to treeless
grasslands. A unit is adjacent to a large
meadow, high-priority prairie parkland
unit, or native grassland.

CRITERIA FOR MODERATE-PRIORITY UNITS

Contemporary tree and tall shrub
coverage. A unit is characterized by
<30% total cover by trees and tall
shrubs (mainly aspen—balsam poplar
woodland and willow shrub land). Some
meadows may have significant
continuous woody cover around unit
perimeters, but little willow or aspen in
unit interiors.

Floristic potential. Meadow may be
degraded by introduced grasses,
especially quackgrass, smooth brome,
and reed canarygrass.

Degree of connectivity to treeless
grasslands. The unit is either adjacent
to a large meadow, high-priority prairie
parkland unit, or native prairie
grassland.

NOTE: The remaining low-priority
meadows occur where willow and aspen
have mostly replaced herbaceous plants;
these units have little restoration potential.

Rationale and Assumptions

Criteria used to prioritize units recognize two issues
that compromise grassland including meadow:

(1) tall woodland plants are detrimental to grassland
birds as an ecological group and to the ecological
integrity of meadow; and (2) more intact native-
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Spiderwort in a meadow at J. Clark Salyer NWR.

dominated plant communities are more likely to be
restored than meadows invaded by woody and
introduced plant species.

Meadow Objective 2

Within 15 years of CCP approval, restore vegetation
to the following standards on high-priority
meadows, mainly as habitat for grassland- and
wetland-dependent bird species. Meadow units
include

m <10% cover of woody vegetation taller than 3 feet;

m >40% cover of low prairie and meadow types
(plant groups 43 and 46).

Strategies

— Use cooperators to biannually clip (hay) meadow
vegetation to control willows <3 feet tall. Use a
drum chopper or hydro ax to remove taller woody
vegetation. Meadows may be clipped every year
(for several years) following extensive flooding.

— Reintroduce fire to control woody vegetation
and litter.

— Locate and control leafy spurge. Experiment
with control of leafy spurge using Plateau®
herbicide. Release flea beetles (Apthona spp.) in
patches of leafy spurge growing on various
microsites, including meadow-woodland edges.
Use fire or a combination of haying and raking
to reduce litter on sites for flea beetle releases.
Once flea beetles become locally adapted to
meadow sites, begin wide-scale releases to
control leafy spurge.

— Experiment with the timing of fire to reduce
cool-season quackgrass and increase warm-
season prairie cordgrass.

— Experiment with methods (such as chemical,
biological, and “interseeding” methods) to
control isolated patches of Canada thistle and
reed canarygrass.
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Rationale and Assumptions

This objective—which focuses on restoration of
open, treeless meadows and on increasing native
plant diversity—addresses the two imminent
threats to meadow habitat: (1) expansion of tall
shrubs and trees; and (2) invasion of introduced
plants, especially quackgrass, reed canarygrass,
Canada thistle, and leafy spurge.

Since 1938, tall shrub and tree cover in meadow
increased from 3% to 26%. Clipping at a frequency
<2 years appears effective in controlling trees and
shrubs. When the interval between clippings
increases, willows cannot be controlled by haying. In
these cases, mechanical treatment using a hydro ax
or drum chopper is effective. Meadows with >10-20%
shrub and tree cover are avoided by several
grassland bird species such as bobolink, sedge wren,
and Le Conte’s sparrow.

Meadow is a transitional habitat at the Souris River
basin refuges, supporting both wetland and upland
prairie plants, depending on moisture cycles.
Quackgrass, reed canarygrass, Canada thistle, and
leafy spurge degrade native grass-sedge-rush
communities. Meadow vegetation evolved with
periodic disturbances including flooding, grazing by
elk and bison, and fire. Strategies should favor
native species (adapted to these disturbances) over
introduced species.

In restorations, vegetation composition is considered
along a habitat continuum, where plant communities
are separated by degree of invasion by undesirable
plants. A continuum for meadow (least desirable
vegetation to the left) is mature woodland € willow
shrub land €leafy spurge or Canada thistle <reed
canarygrass<smooth brome or quackgrass <low
shrubs<native herbaceous vegetation. With
management, less desirable plant species are
replaced by plants that are more desirable. For
example, it is acceptable in the short term to
increase quackgrass cover in areas where willow
shrub land has been reduced. Conversely, it is
undesirable to replace quackgrass with leafy spurge.

Meadow Objective 3

Manage large meadows composed variously of
nonnative and native plants to provide a mosaic of
relatively short-sparse and tall-dense herbaceous-
dominated cover. By 15 years after CCP approval,
reduce tall shrub and tree cover to <10% on
moderate-priority units.

Strategies

— Use cooperators to biannually clip (hay) meadow
vegetation to control willows <3 feet tall. Use a
drum chopper or hydro ax to remove taller
woody vegetation. Meadows may be clipped
every year (for several years) following
extensive flooding.

— Experiment with control of leafy spurge using
Plateau® herbicide. Release flea beetles
(Apthona spp.) in patches of leafy spurge
growing on various microsites, including
woodland edges. Once flea beetles become
locally adapted to meadow sites, begin wide-
scale releases to control leafy spurge.

Rationale and Assumptions

Moderate-priority meadows are extensively invaded
by introduced herbaceous plants (especially
quackgrass and reed canarygrass), such that full
restoration of native plant assemblages is unlikely.
This objective focuses on restoring open, treeless
meadows. Reduction in tall woody plants should
benefit grassland and wetland birds intolerant of
woody plants (see objective 2). Meadows invaded by
introduced grasses will benefit these species despite
being floristically simple in composition. Such
benefits have been noted for sites seeded to
introduced grasses, most notably in the CRP
(Johnson and Igl 1995).

Leafy spurge is actively controlled because
infestations function as “source sites” for spurge
invasion into adjacent meadow, prairie parkland, and
sandhills habitats. Biological control of leafy spurge
using flea beetles has not been tested in meadows,
but holds promise as an effective control measure.

Meadow Objective 4

Minimally manage low-priority meadows that have
mostly shifted from grassland to woodland-tall
shrub communities. During the life of the plan,
opportunistically rejuvenate 100 acres of willow
shrub land to provide structural diversity in willow
shrub land.

Strategies

— Under certain circumstances, fire or mechanical
treatments may be used to rejuvenate willows in
low-priority meadows adjacent to moderate- or
high-priority meadows.

— Experiment with control of leafy spurge using
Plateau® herbicide. Release flea beetles
(Apthona spp.) in patches of leafy spurge
growing on various microsites. Once flea beetles
become locally adapted to meadow sites, begin
wide-scale releases to control leafy spurge.

Rationale and Assumptions

Large patches of shrub land-woodland have
irreparably replaced grass-sedge-rush communities
such that restoration of these meadows is unlikely.
Willow shrub land provides unique habitat for some
species, especially willow flycatcher, yellow warbler,
black-billed cuckoo, common yellowthroat, moose,
and white-tailed deer.



Leafy spurge is commonly associated with aspen and
willow patches that have invaded meadow sites.
Many areas are inaccessible to vehicles and thus
difficult to treat using herbicides. These infestations
function as source sites for spurge invasion into
adjacent meadow, prairie parkland, and sandhill
habitats. Biological control of leafy spurge using flea
beetles has not been tested in meadows, but holds
promise as an effective control measure.

Wetland Goal

Manage riverine wetlands, including marshes and
lakes, to sustain the long-term capacity of riverine
wetlands to support diverse plant and wildlife
communities. Restore ecological processes that
sustain long-term productivity of wetlands.

Wetland Objective 1

Within 5 years of CCP approval, synthesize
available information on the effects of physical
alterations, altered hydrology and hydroperiod,
increased sedimentation, and changes in water
quality of the riverine system, past and present:
(1) develop a report to describe consequences of
these alterations on long-term viability of riverine
marshes; (2) determine biological potentials and
constraints for each wetland impoundment; and
(3) develop criteria to prioritize impoundments with
the greatest potential for sustained productivity.

Strategies

— Use past narratives, aerial photographs,
unpublished refuge files, and scientific literature
to evaluate the biological potential of wetland
impoundments and prioritize units for
management.

— Map physical areas within each impoundment
that are expected to respond to management.

— Develop and prioritize a list of knowledge gaps
and research needs.

— In cooperation with
USGS’s Northern
Prairie Wildlife
Research Center,
complete sediment
accretion and
contaminants
studies.

— Monitor
groundwater and soil
moisture levels in
impoundments and
within the adjacent
meadow zone.
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Rationale and Assumptions

This objective focuses on compiling past and current
data regarding development and management of the
Souris River wetlands. Although riverine wetlands
form one of the most extensive and important
habitats at J. Clark Salyer NWR, site-specific
information is limited regarding effects of habitat
management (especially water level management)
on vegetation structure and composition, species
diversity and density of aquatic invertebrates, and
wetland-dependent bird species. Models for
managing northern prairie wetlands exist, but their
utility is limited for managing riverine marshes at
the Souris River basin refuges, primarily because
impoundments include flow-through of the Souris
River (which limits wetland management
capabilities).

This objective requires compilation of existing
wetland management records along with a clear,
succinet treatment of threats and management
opportunities and limitations for riverine wetlands.
Laubhan and others (2003) completed a biological
assessment of wetland conditions for the Souris
River basin refuges; this report provides a start in
meeting this objective and those that follow.

Wetland Objective 2

Within 15 years of CCP approval, evaluate and
comprehend crucial ecological processes that maintain
long-term wetland productivity. Develop a range of
biological indicators (for example, decline of
important wetland plant or invertebrate species,
shifts in extent and juxtaposition of emergent or
submerged aquatic emergent vegetation) useful in
the implementation of management strategies (for
example, water level management and prescribed
fire) intended to maintain long-term wetland
productivity.

Wetland objectives will help the refuge sustain its important migration habitat for shorebirds
such as these black-bellied plovers.

USFWS
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Strategies

— Complete development of a USGS computer
application that uses long-term flow data from
gauging stations to assess effects associated
with long-term alterations in river hydrology
and hydroperiod on wetland plants, wildlife, and
(ultimately) the potential to sustain long-term
wetland productivity. Particularly important is
monitoring flows that cross international
boundaries. Additionally, monitor inflows at
major tributaries as necessary.

— In cooperation with USGS’s Northern Prairie
Wildlife Research Center, complete a sediment
accretion study and determine impacts of
sedimentation for long-term management of
riverine marshes.

— In cooperation with the USGS and others,
develop detailed contour maps of marsh bottoms
for all impoundments to help construct models
that predict vegetation response to water level
management.

— In the absence of full restoration of the natural
hydrograph and hydroperiod of the Souris
River, study the economic, physical, and
biological feasibility of constructing a major
bypass channel to improve management of
(1) pools 320, 326, and 332, (2) the Benson
subimpoundment, and (3) the Redhead Unit.

— Develop a method to inventory contemporary
vegetation communities in managed wetlands.
Develop methods for long-term monitoring of
wetland vegetation.

— In cooperation with the USGS and others, use
information derived above to develop predictive
models that determine effects of water
management (especially hydroperiod) on
wetland plants, invertebrates, and migratory
birds; redefine objective 1.

Rationale and Assumptions

This objective focuses on synthesizing existing
scientific research on wetland function and cycles in
northern prairie wetlands and impounded riverine
wetlands. It also prompts site-specific inventory,
monitoring, and research to support management of
riverine marshes.

A Dbiological assessment of wetland conditions for the
Souris River basin refuges was recently completed
(Laubhan et al. 2003). This report provides context
for the original construction and subsequent physical
and operational modifications to the managed wetland
system at the Souris River basin refuges. Additionally,
long-term threats to the system are discussed.
However, past management of riverine wetlands has
been based more on “gut feeling” and politics than
on sound science. Site-specific data are lacking
regarding effects of wetland management on
vegetation structure and composition, aquatic

invertebrate densities, and species of wetland-
dependent wildlife.

Relative to upland habitats, managers have less
effective control over wetland systems, due in part
to the following:

o misunderstandings about the biological
significance of drought and complete
drawdown dating back to the original
construction of wetland impoundments;

o significant physical limitations of
constructed impoundments, especially
the lack of independence among adjacent
wetland units when manipulating water
levels;

o inherent difficulties in conducting basie
inventory, long-term monitoring, or
applied research in wetlands relative to
upland sites.

Wetland Objective 3

During the 15 years after CCP approval, develop
and implement a new management philosophy that
emphasizes long-term wetland productivity over
older models based on (1) political management
based on 5-year cycles, (2) “oasis” management,
where wet acres are maximized especially during
extreme drought, or (3) maximizing years of “hemi-
marsh” conditions.

In high-priority impoundments, use periodic
disturbance to provide the full spectrum of wetland
conditions—for example, dry marsh, densely
vegetated marsh (regenerative phase), hemi-marsh,
open marsh (degenerative phase), and open water—
to benefit wetland-dependent species of wildlife.

Strategies

— Re-create, where possible, the natural hydrology
and hydroperiod of the Souris River. In most
areas, physical disruptions and conflicts among
water users compromise the degree to which
this strategy can be carried out. Focus
management on units that have the greatest
potential for sustained productivity (from
objective 1).

— Use natural climatic fluctuations to increase
wetland management opportunities. Periodic
drought may hasten full or partial drawdowns in
some units. Although such drawdowns maximize
the long-term viability of wetlands, the
availability of wetlands with water is reduced
during drought. In contrast, previous
management emphasized retaining as much
water as possible to offset landscape-level
drought effects on migratory birds at the expense
of long-term capacity to sustain wetland
productivity in refuge impoundments.

— Confine major releases from upstream reservoirs
to the period from September to May, reducing



extended inundation during the growing season
when most wetland birds are nesting. Ideally,
releases from Canada to the United States
should oceur according to the natural hydroperiod
as identified in the international agreement for
the Souris River basin (United States and
Canadian Negotiating Delegation 1989).

— Use water stored in Lake Darling to supplement
spring and summer flows at J. Clark Salyer NWR
during extended or extreme drought, or during
the regenerative marsh phase following drawdown
of priority impoundments.

— Use periodic, growing-season drawdown over
multiple seasons if required to stimulate
production of seed-bearing annual plants,
increase invertebrate biomass, and stimulate
establishment and expansion of emergent and
submergent plant species.

— During the drawdown phase, use additional
disturbance, especially prescribed fire,
mechanical soil treatment (for example, disking
and sheep-foot packer), and defoliation (haying
or grazing) to increase vegetation and
invertebrate response during the regenerative
phase and to control robust emergent
vegetation.

— Use periodic water level management and
muskrat herbivory to reduce robust emergent
vegetation, especially cattail and common reed.

— Periodically use aerially applied herbicides to
reduce the extent of monotypic emergent
vegetation in portions of impoundments that,
historically, do not respond (water levels >3 feet
cannot be attained during the growing season).

— Obtain remaining prescriptive water rights
through North Dakota State Water Commission.
Buy additional water rights.

— Detect and eliminate purple loosestrife and salt
cedar.

— Maintain the carp-free status.

— As the final water user in the United States
portion of the Souris River, supply the North
Dakota obligation of 20 cfs to Manitoba, Canada,
from June 1 through October 31, unless certain
drought conditions exist.

Rationale and Assumptions

This objective focuses on implementation and
management using the best available science.
Historically, conflicts in direction for wetland
management have occurred among various water
users of the Souris River. Past management goals
and objectives rarely addressed or incorporated
unforeseen impacts related to the physical
disruptions of the river (original construction of
dikes and dams), or changes in habitat (biotic and
abiotic) resulting from these events. Inevitable
decreases in water quality and in marsh
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management capabilities—especially because of
accretion of sediments—are assumed, based on
current knowledge of this and similar impounded
riverine marshes in the northern Great Plains.

Productivity of northern prairie wetlands
historically was maintained by periodic wet and dry
cycles. Productivity is particularly enhanced during
reflooding following natural drought or drawdown
(in managed wetlands). Riverine marshes have an
inherent reduced capacity to be dewatered during
the growing season because the river flows through
each impoundment. Departures from the normal
hydroperiod, ill-timed upstream water releases, or
significant summer rains can render prescriptive
drawdowns ineffective because marsh sediments
never dry sufficiently to (1) oxidize soils, (2) establish
wetland plants (important waterfowl foods and a
substrate for invertebrate production), or

(3) establish perennial emergent and submergent
vegetation (food cover and invertebrate substrate).
Furthermore, control of robust emergent plants
(cattail, common reed, and bulrush) becomes difficult
because of continued anoxic (absence of oxygen)
conditions resulting in little reduction in organic
material in marsh soils. Consequently, wetlands
often cycle rapidly between open water and a dense-
vegetated marsh phase, both of which are less
productive than intervening stages. Because
attainment of the periodic dry marsh phase is a
significant factor limiting long-term wetland
function, periodic drawdowns are emphasized under
this objective. By necessity, wetland management
will become more opportunistic, often working in
conjunction with wet and dry cycles to achieve
management objectives.

Wetland Objective 4

Over the course of the CCP, introduce efforts on a
watershed level that reduce sedimentation and
nonpoint source pollution and/or their effects on
riverine marshes.

Strategies

— Develop models similar to the “mallard model”
developed by the HAPET that target areas
within the watershed (for example, adjacent to
major tributaries or drainage systems) that
have the highest potential for sediment
transport, especially during extreme rainfall or
snowmelt events.

— Use models to target areas for conversion from
cropland to grassland via USDA’s CRP,
Wetland Reserve Program, or other USDA
conservation initiatives. Identify drained
wetlands within targeted areas for restoration.
Initiate and develop additional conservation
measures that reduce or mitigate impacts from
sedimentation and pollution.
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— Work with the NRCS to ensure compliance with
“Sodbuster,” “Swampbuster,” and other
provisions in the Farm Bill (current and future)
that reduce soil erosion.

— Explore construction of sediment traps to
reduce the extent of sediment accumulations.
Where management capability has already been
reduced, explore the feasibility of dredging to
reduce accumulated sediment in certain
impoundments.

— Protect native prairie and prairie wetlands
within target areas or adjacent to the refuge,
using perpetual easements.

— In cooperation with the USGS, the state of
North Dakota, and the USACE, monitor and
document sediment loads and water quality
associated with various flows. Consider passing
flows that contain high sediment loads or that
significantly reduce water quality.

Rationale and Assumptions

Initial samples collected at the Souris River basin
refuges document only slightly elevated levels of
sediment accretion for most impoundments.
However, over many decades, sedimentation is
expected to continue to the point where storage
capacity (water depth) of pools will decline. This will
result in reduced capability to manage wetland
vegetation, especially robust emergent plants, using
water level manipulations. Results from an ongoing
sedimentation study at the Souris River basin
refuges are expected to confirm this assumption.

Sedimentation and pollution mainly originate within
the watershed, but outside refuge boundaries.
Sediment is transported via agricultural runoff
carried in major tributaries and wetland drainage
projects. Flows that contain high sediment loads or
that significantly reduce water quality appear
associated with runoff originating from heavy winter
snowmelt or significant rainfall events.

Island Goal

Manage islands to attract waterfowl and increase
nest survival, especially during drought years when
wetland habitat outside of the Souris River basin
refuges is limited.

Island Objective 1

By 1 year after CCP approval, prioritize nesting
islands based on waterfowl nest densities, nest
survival, and maintenance costs.

Strategies

— Use data from nest studies (1992-94) to evaluate
nesting islands for waterfowl production.
Prioritize management of islands far from shore
(with a large open-water barrier surrounding

the island) and islands with extensive cover of
low shrubs.

— Identify islands that are high maintenance,
especially those that are prone to extensive
erosion.

Rationale and Assumptions

Island management will be lower priority for
restoration than other, more extensive, habitat
types. Therefore, limited resources expended on
island management should target islands with the
greatest potential to produce waterfowl. Use of
nesting islands by waterfowl has been intensively
studied at J. Clark Salyer NWR since 1950, and
criteria useful in prioritizing islands are readily
available.
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Canada goose.

Island Objective 2

During drought conditions, maintain 70% apparent
nest survival on 20 islands most attractive to
waterfowl. Within pools 320, 326, and 332, island
objectives remain secondary to marsh management
objectives that enhance long-term wetland
productivity.

Strategies

— Manage islands for the following characteristics:
(1) large open-water barrier surrounding an
island; (2) open shoreline without tall emergent
vegetation; (3) far from the mainland; and
(4) cover dominated by shrubs, grasses, or tall
forbs. Achieve this with the following strategies:
(1) water level management; (2) h erbicide
application to reduce emergent cover surrounding
an island; and (3) cover manipulation using
plantings and prescribed fire.

— Trap predators such as skunk, raccoon, and mink
soon after ice-out in the spring, during drought
years or when staff and funding are available.
The spring “window” for effectively capturing
mink is narrow; capture is unlikely once nesting
has begun.



— Additionally, control mink populations by
reducing muskrat populations (the major winter
food source of mink). Use partial winter
drawdowns to control muskrat populations.

— Remove nesting islands with a history of low
nest densities and/or low nest survival. Some
islands with low nest survival can be burned in
late April or May to discourage waterfowl
nesting.

Rationale and Assumptions

The J. Clark Salyer NWR has more than 50 nesting
islands that vary in attractiveness to nesting
waterfowl. Some islands can support densities of
more than 400 nests per acre during drought years.
Other islands are rarely used or have perpetually
low nest survival; these islands should be removed
when funding and winter access allows.

Island objectives remain secondary to marsh
management objectives that maintain long-term
wetland productivity. Periodic water management,
for example, holding water level high to facilitate
muskrat herbivory, may conflict with maintenance
of predator-free nesting islands (mink numbers are
mainly influenced by winter muskrat populations).
Summer drawdowns limit the utility of nesting,
especially during drought years.

Cultural Resource Goal

Discover and protect cultural resources and
interpret sites when the interpretation does not
adversely affect habitat management.

Cultural Resource Objective 1

Within 15 years of CCP approval, identify refuge
cultural resources and protect them from
degradation.

Strategies

— Complete a cultural resources survey as needed
when new projects may disturb refuge lands.

— Protect known cultural resources by minimizing
disturbances in sensitive areas.

— Compile historical records pertaining to cultural
resources mainly by consolidating available files
and photographs and by interviewing area
residents.

— In support of the Archaeological Resources
Protection Act, develop a plan for managing
refuge archaeological resources.

Rationale and Assumptions

There are limited resources (funding and staff) that
will be allocated yearly to the refuge. The priority
for these funding and staffing resources is to protect
and manage upland and wetland habitats for wildlife.
Protection of cultural resources is an integral part of
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the purpose. All cultural resource laws and policies
will be complied with to prevent the destruction of
known and unknown sites.

Cultural Resource Objective 2

Within 10 years of CCP approval, promote
interpretation and protection of cultural resources
and their importance to refuge wildlife and habitat
resources.

Strategies

— Enhance the understanding of the CCC Camp
BF-4, Company 766 site, by establishing an
interpretive area that describes the work of the
CCC in early development of refuge
infrastructures.

— Add an on-site kiosk and headquarters’
brochures to identify the Woods End and the
Steven’s Ranch sites.

Rationale and Assumptions

Protection and interpretation of cultural resources
at the refuge, especially those that relate to the
wildlife and habitat found there, will help visitors
understand some of the environmental changes that
have taken place. Interpreting the work of the CCC
in developing much of the early refuge
infrastructure will allow visitors to understand the
importance of habitat management and restoration.
The Steven’s Ranch will serve as an example of the
role grazing—first by wildlife, then by livestock—
had in maintaining and changing native prairie
grasslands.

Visitor Service Goal

Provide wildlife-dependent recreational opportunities
to a diverse audience when the administration of
these programs does not adversely affect wildlife
and habitat management.

Visitor Service Objective 1—Hunting

Within 5 years of CCP approval, provide hunting
opportunities for 1,000 visitors when resources
needed to administer these programs do not
adversely affect the refuge’s ability to implement
habitat management. Provide hunters with safe,
reasonable harvest opportunities, uncrowded
conditions, minimal conflicts with other users, and
satisfaction with their overall experiences.

Strategies

— Annually determine whether resources (funding
and staff) will be available to provide hunting
opportunities at the current level.

— When compatible, add other designated game
animals to the list of species open for hunting.

— Continue to work with the NDGF to provide
quality hunting opportunities.
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Humting white-tailed deer at J.Clark Salyer NWR.

— When compatible, on request, provide special
use permits for hunters with disabilities.

— Enhance public understanding of refuge hunting
opportunities by regularly updating hunting
brochures, signs, and the refuge website.

— Increase the visibility of refuge law enforcement
to seek compliance with regulations to ensure
ethical hunting.

Rationale and Assumptions

There are limited resources (funding and staff)
allocated yearly to the refuge. The priority for these
resources is to manage upland and wetland habitat.
Hunting programs will be allowed if resources
needed to administer hunting will not materially
detract from habitat management. The Service
intends to keep the present level of programs, unless
funding or staffing shortfalls increase. The greatest
expenses for the hunting program are for law
enforcement and printing of hunting brochures.

The compatibility determination for recreational
hunting is in appendix S.

Visitor Service Objective 2—Fishing

Within 5 years of CCP approval, provide fishing
opportunities for 1,000 anglers when resources
needed to administer the program do not adversely
affect the refuge’s ability to implement habitat
management. Provide anglers with safe, reasonable
harvest opportunities, minimal conflicts with others,
and satisfaction with their overall experiences.

Strategies

— Annually determine whether resources (funding
and staffing) will be available to provide fishing
opportunities at the current level.

— Provide the current level of fishing
opportunities to anglers with disabilities and
explore ways to expand access.

— Continue to work with the NDGF to provide
quality fishing opportunities.

— Enhance public understanding of refuge fishing
opportunities by regularly updating fishing
brochures, signs, and the refuge website.

— Increase the visibility of refuge law enforcement
to seek compliance with regulations to ensure
ethical fishing.

— Develop cost-effective partnerships to increase
and improve shore-angler access to the water.

Rationale and Assumptions

There are limited resources (funding and staff)
allocated yearly to the refuge. The priority for these
resources is to manage upland and wetland habitat.
Fishing programs will be allowed if resources
needed to administer fishing do not materially
detract from habitat management. Most fishing
opportunities are at bank locations along public
roads and along water control structures. Costs to
administer this program are limited to law
enforcement and brochure printing; no additional
expenses are anticipated to occur.

The Service intends to keep the present level of
fishing access, unless funding and staffing shortfalls
require fishing access to be closed. Fishing
opportunities likely will not be expanded. However,
partnerships with local sporting groups could be
used to enhance access for shore anglers.

The compatibility determination for recreational
fishing is in appendix U.

Visitor Service Objective 3—Wildlife
Observation and Photography

Within 5 years of CCP approval, provide wildlife
observation and photography opportunities for no
less than 6,000 visitors as a result of improved
habitat and wildlife diversity.

Strategies

— Develop a short brochure describing
opportunities.

— Develop partnerships with local groups to
provide birding and other wildlife tours.

— Modify the refuge website to include a current
list of wildlife sightings.

Rationale and Assumptions

In a 2003-2004 refuge visitor survey, wildlife
observation was ranked the third-largest use by
visitors, behind fishing and hunting. Visitors tend to
observe and photograph wildlife collaterally at the
same time they participate in other wildlife-
dependent activities. For example, while fishing,
anglers have many opportunities to see a wide
diversity of waterbirds swimming or flying
overhead.



The Scenic and Grassland trails, photo blinds to
observe grouse dances, and viewing platforms near
refuge headquarters are the only facilities developed
for wildlife observation and photography. Wildlife
observation and photography go hand-in-hand with
interpretation and environmental education
programs. Although the Service does not plan to
expand these facilities, a greater diversity of wildlife
will be available for observation and photography as
the habitat improves.

The compatibility determination for wildlife
observation and photography is in appendix T.

Visitor Service Objective j,—Environmental
Education and Interpretation

Within 5 years of CCP approval, provide
environmental education programming to no less
than 100 students per year. Provide interpretive
exhibits that will be viewed by 15 % of visitors per
year. Emphasize learning about natural plant and
animal communities, ecological processes, refuge
management practices, and restoration of upland
and wetland habitat.

Strategies

— Build an interactive website for education and
interpretation.

— Write an education and interpretive plan that
focuses on enhancing awareness of prairie and
wetland ecology and management. Ensure the
curriculum is fresh and dynamic and meets the
needs of all students and adults.

— Develop strong educational partnerships with
schools and other government entities to
efficiently tell the refuge story.

— Complete two new kiosks with interpretive
panels.

— Complete reconstruction of the Scenic and
Grassland trails and development of interpretive
panels by the Federal Highway Administration.

— Upgrade and replace interpretive and
informational panels throughout the refuge and
along the Canoe Trail so they are consistent
with the refuge theme.

— Upgrade the audiovisual equipment and the
refuge orientation slide show.

— In cooperation with partners, participate in at
least two special events annually to increase
visitors’ knowledge and understanding of
wildlife conservation and related issues.

Rationale and Assumptions

Within commuting distance of J. Clark Salyer NWR
is a population exceeding 60,000. There are
unlimited opportunities to educate youth about
wildlife and habitat of the northern Great Plains and
to carry that knowledge into adulthood. The results
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of a 2003-2004 visitor survey indicated satisfaction
with the management of the refuge and a desire to
learn more about the natural resources present and
the methods used to manage it.

Unfortunately, the refuge does not have educational
facilities or staff to provide this valuable service.
The refuge’s priority is to manage habitats to prevent
degradation. Improving the habitat while keeping
visitors informed of activities will create more
environmental education opportunities for visitors
to learn, appreciate, and support management
efforts.

The compatibility determination for environmental
education and interpretation is in appendix T.

Non-wildlife-dependent Public Use

Objectives and strategies are not developed for non-
wildlife-dependent public use activities. Examples of
these activities are canoeing, boating, berry picking,
horseback riding, walking, hiking, bicycling, cross-
country skiing, snowshoeing, four wheeling,
swimming, water skiing, sailing, and snowmobiling.

These types of activities may be compatible when
associated with wildlife-dependent public use. For
example, berry picking along a trail might be
allowed as a compatible activity incidental to the
wildlife-dependent public use of wildlife observation.
Compatibility of activities will be determined on an
individual basis by the refuge manager as needed in
the future.

Research and Science Goal

Conduct innovative natural resource management
using sound science and applied research to advance
the understanding of natural resource function and
management within the northern Great Plains.

Research and Science Objective 1

During the 15 years following CCP approval,
identify and prioritize research needs required to
meet the refuge’s goals and objectives; promote
investigations that reliably address these needs.

Strategies

— Conduct vegetation and wildlife inventories of
all plant communities within major habitats
identified in chapter 3. Use initial inventories as
baseline data to assess past and future changes
in plant and animal community composition.

— Use periodic surveys (for example, every 5 years)
to assess vegetation composition and structure
of high-priority refuge habitats.

— Focus wildlife population research on
assessments of species-habitat relationships.
Develop models that predict wildlife response to
habitat management or restoration.
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— Design and conduct issue-
driven research unlikely to be
reliably addressed using long-
term monitoring. Develop
predictive models of habitat
management and restoration.

— Promote refuge research and
science priorities within the
broader scientific community.
Ensure that cooperative
research focuses on meeting
information needs identified in
habitat management goals and
objectives.

Rationale and Assumptions

Habitat-based goals and objectives
form the basis for setting research
and monitoring priorities for

J. Clark Salyer NWR.
Investigations must be sufficiently
designed, funded, and carried out
to reliably address proposed
hypotheses or questions.

Partnerships are integral to

meeting the research and science goal and
objectives. Cooperative efforts are supported with
shared funding, lodging, vehicles,

equipment, knowledge, and expertise.

Operations Goal

Efficiently use funding and staffing for the benefit of
all natural and cultural resources, the National
Wildlife Refuge System, and present and future
generations. Effectively manage visitor service
programs that complement habitat management.

Operations Objective 1

Within 15 years of CCP approval, hire six additional
personnel to protect current resources, assist with
administrative duties, and assist the rest of the staff
to restore native prairie habitat and manage
wetland resources on 100% of high-priority habitat
units and 50% of moderate-priority habitat units.

Strategies

— Hire two full-time refuge managers with duties
to plan and carry out intensive habitat
restoration efforts on the highest priority
habitats and units.

— Hire a full-time wildlife biologist and resource
specialist to monitor wildlife and habitat
responses to habitat protection, management,
and restoration efforts.

— Hire a full-time law enforcement officer to
protect resources and manage the visiting
public.

— Hire an administrative clerk to assist with
additional administrative duties.

— Maintain 40% of equipment and facilities to
Service standards within 5 years of CCP
approval.

— Replace 25% of worn-out equipment within
5 years of CCP approval, as needed.

Rationale and Assumptions

There are limited resources (funds and staff)
allocated yearly to the refuge. The priority for these
resources is to manage upland and wetland habitats.
If the target (minimum) staffing level and funding
are not reached or only partially reached, fewer
accomplishments will be achieved.

Operations Objective 2

Within 15 years of CCP approval, secure additional
funding necessary to complete habitat restoration on
100% of high-priority habitat units and 50% of
moderate-priority habitat units. Include restoration
with (1) native prairie reseeding, and (2) intensive
management of existing native prairie including
woody plant reduction, invasive species control, and
increased prescribed fire and grazing activities.

Strategies

— Use additional funding to purchase native grass
and forb seeds for reseeding former cropland
and planted cover.

— Use additional funding to purchase herbicides to
control invasive species and remove/control
woody plant expansion.



— Continue to use maintenance management
funding to maintain or replace equipment and
facilities, as needed, to Service standards.

— Secure additional funding to enhance streamflow
monitoring and water management and develop
new area-capacity data for refuge marshes.

— Maintain existing facilities and equipment to
Service standards, including necessary roads,
dikes, water control structures, buildings, and
fences (all of which are critical in habitat
management and protection).

Rationale and Assumptions

There are limited resources (funds and staff)
allocated yearly to the refuge. The priority for these
resources is to protect and manage upland and
wetland habitats for wildlife. Operational funding
will be targeted to work on the highest priority
habitats and habitat units at the refuge. Management
intensity will be increased on those habitats and
units and will require additional personnel and
funding to restore native prairie.

UPPER SOURIS NWR

MANAGEMENT DIRECTION

The following goals, objectives, and strategies for
Upper Souris NWR outline the actions needed to
achieve the vision of the Souris River basin refuges.
The Service intends to meet these objectives during
the next 15 years.

USFWS

Upper Souris NWR.

Drift Prairie Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of the mid-1800s drift prairie. Create the temporally
and spatially dynamic habitat conditions that will
attract most breeding bird species and other
vertebrate fauna characteristic of that era.

m

Prairie Slope Goal

Restore representative examples of prairie slopes to
preserve some of the most pristine plant communities
that remain in the Souris River basin and promote
appreciation and stewardship of prairie resources.

NOTE: For Upper Souris NWR, drift prairie and
prairie slope habitats will be concurrently managed
with similar vegetation objectives in units that
include both habitats. This is mainly because the
contemporary vegetation composition is fairly
similar between the two habitats, except that drift
praivie has less pristine, native herbaceous plant life
(mean frequency 4% versus 15% and 13% for
southwest-facing and northwest- to southeast-facing
slopes). In addition, most management units to be
delineated that include drift prairie will also
mclude adjoining prairie slope habitat.

Drift Prairie and Prairie Slope Objective 1
By 1 year after CCP approval, delineate management
units on uplands.

Strategies

— Divide refuge uplands into landscape units
based on

a borders of native-sod prairie wherever
clearly evident;

o management history (for example, the
area that consistently encompasses a
general grazing rotation or a prescribed
burn);

a obvious boundaries such as permanent
fence lines;

o anticipated future management actions.

— Assign a logical sequence of identifiers for units
(for example, sequential numbering or north to
south).

Rationale and Assumptions

Designation of individual management units is
essential for establishing management objectives
and priorities for planning habitat treatments and
for basic communication including that of
management history on a detailed, local level.
Designation of management units needs to be done
by Service management staff who have several
years of on-the-ground experience at the refuge and
who are familiar with its management history.

Drift Prairie and Prairie Slope Objective 2
Use current vegetation inventory data and area and
landscape considerations to characterize each
habitat management unit with native sod prairie as
either high or low management priority, upland
prairie units. Reevaluate prioritization of 15 years
after CCP approval.
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Strategy

— Apply multiple selection criteria.

CRITERIA FOR HIGH-PRIORITY UNITS

Floristic composition. Vegetation is
characterized by >20% mean frequency
of pristine, native herbaceous types
(plant groups 41-43 and 46-48 [Grant et al.
2004b]; see appendix G), plus native
herbaceous-dominated vegetation with
Kentucky bluegrass as the main
subdominant (plant group 53).

Floristic potential. Vegetation is
characterized by <20% mean frequency
of smooth brome-dominated vegetation
(plant groups 54, 61, and 62).

Size and landscape context. The unit
has >40 acres of prairie that is clearly
native sod

and
is contiguous with other high-priority,
native prairie units or with tracts of
native prairie adjacent to the refuge
under non-Service ownership.

CRITERIA FOR LOW-PRIORITY UNITS

Floristic composition. Vegetation is
characterized by <20% mean frequency
of pristine, native herbaceous types
(plant groups 41-43 and 4648 [Grant et al.
2004b]), plus native herbaceous-
dominated vegetation with Kentucky
bluegrass as the main subdominant
(plant group 53).

Floristic potential. Vegetation is
characterized by >20% mean frequency
of smooth brome-dominated vegetation
(plant groups 54, 61, and 62).

Size and landscape context. The unit

has <40 acres of native sod prairie
and

is neither contiguous with high-

priority, native prairie units nor

adjacent to tracts of native prairie

under non-Service ownership.

Rationale and Assumptions

Drift prairie occurs as small, gently sloping, isolated
patches at Upper Souris NWR. Vegetation
dominated by Kentucky bluegrass occurs frequently
(42%), but smooth brome-dominated vegetation
occurs infrequently (13%). Of the two introduced
grass species, smooth brome is a greater hindrance
to restoration of both vegetation composition and
vegetation structure in northern mixed-grass
prairie. Brome generally seems more difficult to
control and more significantly alters the quality and
structure of northern prairie habitats.

Drift prairie at Upper Souris NWR probably has the
greatest restoration potential of any such prairie on
publicly-owned lands in the Drift Plain physiographic
region in North Dakota. Restoration management
should focus on strategies to increase the competitive
ability of native herbaceous plants, especially warm-
season grasses, while reducing the vigor Kentucky
bluegrass and keeping smooth brome in check. When
managed by strategies that incorporate carefully
timed fire and grazing disturbances, Kentucky
bluegrass can occur as a codominant or subdominant
species and emulate native grasses in structure.

Prairie slope is three times more prevalent than
drift prairie at the refuge (see figure 9 in chapter 3).
Vegetation on the more potentially pristine,
southwest-facing slopes is relatively degraded,
however (mean frequency of vegetation dominated
by Kentucky bluegrass and by smooth brome is 33%
and 14%, respectively).

Management of upland native prairie should
simultaneously and equally target drift prairie and
prairie slope because

o drift prairie is relatively limited in area
yet not significantly invaded by smooth
brome;

o Kentucky bluegrass is prevalent on both
drift prairie and prairie slope;
management to reduce this introduced
grass and increase native herbaceous
vegetation will logically target both site
types simultaneously where both occur
within a management unit.

Drift Prairie and Prairie Slope Objective 3
On high-priority units of prairie slope or high-
priority units of prairie slope and drift prairie, apply
frequent and precisely timed disturbance
(principally fire and grazing) to restore vegetation
and provide habitat for most wildlife species,
especially burrowing owl, horned lark, Baird’s
sparrow, Sprague’s pipit, chestnut-collared
longspur, northern pintail, and Richardson’s ground
squirrel. Vegetation should present the below
characteristies within 15 years of CCP approval.

m Mean frequency composition on each unit includes
(1) >40% pristine-native and native-dominated/
bluegrass subdominant vegetation (plant groups
41-43, 4648, and 53), (2) <10% smooth brome-
dominated vegetation (plant groups 54, 61, and
62), and (3) <15% low shrub-dominated vegetation
(plant groups 11-17); based on percentage
frequency of occurrence on belt transects (Grant
et al. 2004b).

m Native trees and tall shrubs are absent or nearly
so, comprising <1% land cover on each unit and no
nonnative or planted native woody vegetation
exists.



m Leafy spurge frequency is decreased by at least
50% and is maintained at 1% frequency on each
unit (frequencies per belt transects), absinth
wormwood is actively controlled, and yellow
toadflax and other newly appearing species of
noxious weeds that pose a threat to the drift
prairie are eliminated within 5 years of initial
detection.

Strategies

— Disturb the vegetation, typically by livestock
grazing or fire, at least 2 of every 3 years. An
ideal management sequence over 5 years might
be BGGGR (B=prescribe burn the first year;,
G=graze in each of years 2, 3, and 4; R=rest), and
then reinitiate the sequence. The area covered
by trees, tall shrubs, and low shrubs will be
incrementally reduced with this burning
frequency.

— Primarily use prescribed fire when smooth
brome plants are at least in the 4- to 5-leaf stage,
but not yet showing an inflorescence; this
generally occurs during a narrow mid-May
through early June “window.” A less preferred
option is to burn in fall in anticipation of a
negative, winter drought impact on smooth
brome and Kentucky bluegrass.

— Graze mainly during late May through August
or September, via a rotation approach with
many (7-10) relatively small (40-60 acres)
grazing cells per unit and short grazing periods
(4-7 days) per cell. Adjust stocking rates to
facilitate regrazing of individual smooth brome
plants at least once within a grazing period, but
move livestock to the next cell before native
plants are regrazed (be sure to note grazing of
native upland sedges, an important forage base
in some management units).

— Establish native vegetation dominated by
warm-season grasses on adjoining, high-priority
old cropland (see objectives for old cropland).
Manage these intensively in concert with the
high-priority prairie units they adjoin to sustain
a native-dominated flora and to reduce sources
of introduced cool-season grasses and noxious
weeds.

— Experiment on old cropland areas within low-
priority prairie units, with new or high-risk
restoration methods that may have application
for restoration of old cropland within high-
priority prairie units. For example, attempt
control of introduced cool-season grasses and
release of native plants on a small, localized scale
with selective herbicide treatment.

— Remove local, human disturbances and artifacts
of twentieth-century origin (including the refuge
era). This includes prominent plow furrows, old
road grades, rock piles, and impoundment dams
on intermittent drainages (except on those

113

essential as livestock water sources). Restore
such sites as close as possible to their original
condition.

— Annually survey for noxious weeds. Continue
widespread use of biological control by
monitoring local areas for Apthona spp. beetles
and redistributing beetles among leafy spurge
patches as needed. Use herbicides as needed
along boundaries with private lands.

Deb Parker/USFWS

Rationale and Assumptions

Kentucky bluegrass is common among all
topographic site types of upland native prairie at
Upper Souris NWR. This grass tends to increase
under prolonged rest or grazing, but decreases with
fire especially when burning occurs during stem
elongation or in dry years. Smooth brome, a less
common introduced grass in drift prairie and prairie
slope, also increases under rest. In contrast to
Kentucky bluegrass, smooth brome appears
sensitive to repeated grazing.

The upland native prairie has been treated regularly
and extensively by livestock grazing, mostly via
various rotation strategies. Conversely, little or no
prescribed fire has been used to manage areas of
upland native prairie, and most fire was applied only
recently (2000-2005). Restoration management needs
to focus on reduction of Kentucky bluegrass while
keeping smooth brome in check. This is a challenging
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task because a reduction of one of these grass
species often accompanies an increase in the other.
Increased use of fire to better match the types,
timing, and frequencies of disturbances under which
native herbaceous plants evolved will improve the
competitive abilities of native herbaceous plants in
high-priority, upland prairie units. Use of fire needs
to be carefully executed to simultaneously decrease
competitive abilities of both bluegrass and brome.

Makeup of the contemporary breeding bird
community on drift prairie and prairie slope at
Upper Souris NWR is incompletely documented.
However, bird species diversity may be greater than
that on the drift prairie at Des Lacs NWR or at

J. Clark Salyer NWR mainly because there is much
less smooth brome and more topographic variation
at Upper Souris NWR. The refuge’s high-priority
upland prairie probably can be improved for birds
and other wildlife species that historically were
characteristic of northern mixed-grass prairie by
incorporating more prescribed fire disturbance.
Thus, there will be increased area in early
successional stages.

Trees and tall shrubs increased significantly in area
at the refuge during the past century (see chapter 3).
This tall woody cover can diminish the survival of
nests of grassland birds by harboring nest predators.
This cover also provides perches from which brown-
headed cowbirds can find other species’ nests in
which to lay eggs.

Recent data from the Souris River basin refuges
indicate that relatively small areas of tall woody
vegetation can effectively fragment grassland
habitats and cause many grassland bird species to
avoid entire landscapes. Elimination of tall woody
cover is a logical strategy for restoration of
landscape structure and plant community makeup,
and to improve the attractiveness and security of
the habitat for a variety of grassland-breeding bird
species.

Drift Prairie and Prairie Slope Objective 4
On low-priority units of prairie slope or prairie slope
plus drift prairie, apply disturbance (principally fire)
every 5-8 years to remove plant litter, restore plant
vigor, and reverse or stall woody plant expansion.
Provide a mix of structural types that include

(1) relatively short/sparse vegetation for species
such as killdeer, horned lark, and Brewer’s
blackbird, (2) moderately short vegetation for
species such as blue-winged teal and upland
sandpiper, and (3) tall/dense vegetation for species
such as mallard, short-eared owl, Le Conte’s
sparrow, and bobolink. Vegetation should present
the below characteristics within 15 years of CCP
approval.

NOTE: There likely will be no monitoring of
vegetation on these units except for routine, cursory

surveillance for noxious weeds. Tree and tall shrub
cover can be coarsely monitored over decades via
remote imagery. Knowledge of relationships between
fire frequency and resulting, postfire, vegetation
structure is adequate to predict habitat conditions
described below.

One-fourth of the area is 01 year post-
disturbance, one-fourth is 2-3 years post-
disturbance, and one-half is 4—6+ years
post-disturbance (corresponding roughly to
a structure of <2 inches VOR, 2—j, inches
VOR, and >4 inches VOR, respectively
[mean VORs in early spring, per Robel et al.
1970]).

Native trees and tall shrubs comprise <%
land cover on each unit, and all nonnative
woody vegetation and planted native woody
vegetation is eliminated from at least one-
half of the units.

Leafy spurge is maintained at <2%
Sfrequency, absinth wormwood is actively
controlled, and yellow toadflax and other
newly appearing species of noxious weeds
that pose a threat to the drift prairie are
eliminated within 5 years of initial detection.

Strategies

— Apply prescribed fire on each unit at least every
5-8 years, increasing burn frequency during dry
years when possible to more effectively reduce
tall shrubs and trees. Rotate burns among units.
Burn opportunistically, at any time, mainly to
remove litter and control tall shrubs and trees.

— To increase structural diversity, occasionally
introduce livestock grazing with wide latitude
on timing, intensity, and duration, when doing so
will not detract from management of high-
priority units.

— Periodically survey for noxious weeds. Continue
widespread use of biological control by
monitoring local areas for Apthona spp. beetles
and redistributing beetles among leafy spurge
patches as needed. Use herbicides as needed
along boundaries with private lands.

Rationale and Assumptions

Some upland prairie units at Upper Souris NWR
have little intact, native herbaceous vegetation.
From a practical standpoint, these areas probably
cannot be restored to a state where such plants are a
widely noticeable or an otherwise common
vegetation component. However, with modest effort,
the prevalent introduced cool-season grasses and
scattered low shrubs can be managed to provide a
mix of post-disturbance structural types attractive
to a broad array of native grassland bird species.

The most appropriate management of these units is
to provide structural variety and to use the units as
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Mallard hen.

a basis to create extensive areas of grassland that
include off-refuge lands, to satisfy needs of several
area-sensitive, native, grassland bird species. This
could reduce predation and nest (brood) parasitism
incidence associated with edge-dominated, highly
fragmented grassland.

The rationale for reducing tall shrubs and trees is
the same as that for high-priority prairie slope or
prairie slope plus drift prairie (see objective 3).

Drift Prairie and Prairie Slope Objective 5
Help improve or maintain the habitat quality and
economic sustainability of nonfederally owned,
native prairie remnants adjacent to the refuge’s
drift prairie and slope prairie units within 15 years
after CCP approval. Extend protection and
stewardship to most other grasslands that adjoin
these units. Seek opportunities to expand the total
grassland area and create broad, contiguous blocks
of open grassland, principally as habitat for breeding
grassland birds.

Strategy

— Use grassland easements and extension
agreements (for example, specialized livestock
grazing systems on native prairie) for native
grass establishment and management, or to
remove “hostile” cover such as trees and tall
shrubs that could harbor nest (brood) parasites
and nest predators. Certain grazing systems can
improve livestock carrying capacity and the
condition of annually grazed prairie to enhance
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the economic viability of native prairie and
reduce chances of conversion to other land uses,
especially cultivation.

Rationale and Assumptions

The quality of prairie as breeding habitat for
grassland birds (in terms of average annual nest
success and relative contribution to population
recruitment) is directly related to its extent or,
conversely, indirectly to the degree of its
fragmentation.

Native prairie on the Drift Plain could be considered
an endangered resource and much of what remains
of North Dakota’s Drift Plain prairie occurs in the
Souris River valley. Conserving remnant tracts
adjacent to the refuge by whatever means possible
should be among the highest priorities for landscape
conservation.

Old Cropland Goal

On high-priority old cropland areas, establish native-
dominated, perennial herbaceous cover that, with
modest management, resists invasion by introduced
cool-season grasses and noxious weeds. This seeded
cover will help form extensive, contiguous blocks of
structurally diverse, open grassland for grassland-
dependent, breeding bird species.

Old Cropland Objective 1

By 10 years after CCP approval, locate and
determine boundaries of old cropland areas and
record these in the refuge’s GIS database.

Strategies

— Identify old cropland (considered DNC) areas
that were seeded to introduced grasses and
forbs and/or native grasses since the mid-1970s.

— Identify other old cropland areas, as evidenced
by
o distinct field edges, especially deep
furrows and linear piles of wind-borne
topsoil that had been deposited along
preexisting fence lines and subsequently
vegetated;

a rock piles or rocks strewn linearly along
what appears to be a field edge (although
rock sometimes was cleared for native
hay harvests);

o nearly monotypic stands of smooth
brome, typically with some Kentucky
bluegrass but with little native sedge in
the understory (several native plant
species such as western snowberry,
Wood’s rose, white sage, western
yarrow, several goldenrod species, and
silver scurfpea often reinvade these
stands);
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o no partly buried rocks with profuse
lichens;

o no clubmoss or cryptogamic crust.

— Use acquisition records, old refuge narratives,
1938-39 aerial photographs, and U.S. Soil
Conservation Service records for ancillary
support.

— Flag the probable boundaries of areas verified
as old cropland, record via GPS and attribute,
and upload into the refuge’s GIS database.

Rationale and Assumptions

Furrows and other linear disturbances caused by
implements (for example, plows, disks, and seed
drills) are much more evident after an area is
treated with prescribed fire or heavily grazed. They
are also more readily detected from horseback.
NRCS staff may determine evidence of A-horizon
soil disturbance due to cultivation. Some areas with
signs of farming disturbance (for example, furrows)
may have been cropped only for a few years circa
1900-30 or may have been “broken” during this
period yet never cropped. Such areas often are
successfully reinvaded by native plants and may
currently support native vegetation at levels
approaching the most pristine areas on similar site
types at the refuge that are considered native sod.

Old Cropland Objective 2

Within 15 years after CCP approval, convert DNC
on at least 10 old cropland units to vegetation
dominated by several species of native warm-season
grasses that vary in stature and growth form and
that include several species of native forbs,
wherever possible. Give priority to units with stands
of vegetation that have become decadent and
overrun by undesirable, introduced cool-season
grasses, especially where such units are adjacent to
or within high-priority drift prairie units or high-
priority prairie slope units.

Strategies

— Following multiple applications of a broad-
spectrum herbicide, seed a native plant mixture
that mainly consists of 80-90% warm-season
grass species especially big bluestem, little
bluestem, switchgrass, and sideoats grama.

— During the first 3—4 years after seeding,
annually mow the stand with a hay conditioner
and harvest the hay. Substitute grazing or
prescribed fire treatments in the subsequent
3—4 years. Use herbicide spot spraying or
“interseeding” where necessary.

Rationale and Assumptions

Although initially expensive, native warm-season
grasses are economically and ecologically superior to

seeded stands of introduced plants in old croplands
because

0 permanent, perennial cover eliminates
regular (every 12-14 years) replacement
of seeded, introduced species cover via a
farming cycle and thus nearly eliminates
potential for soil erosion;

o native grasses reduce local habitat
fragmentation and eliminate “edge”
associated with the farming cycle;

O a warm-season growth strategy for
plants vastly improves the capacity for
an assemblage of plants to outcompete
smooth brome, mainly by affording
broader and more effectively timed
management opportunities;

a there is improved opportunity for
prescribed burning in late spring
compared to high-priority drift prairie
units because the warm season—
dominated cover has relatively high fuel
value through early June (versus mostly
green vegetation on cool season—
dominated cover on the drift prairie by
late May);

0 there is a broader “window” (later in
summer) for harvest of hay that still has
forage value;

O native grasses are in compliance with
policy that discourages planting of
introduced species on Service lands and
encourages planting of native species
(“National Wildlife Refuge System
Biological Integrity, Diversity, and
Environmental Health,” 601 FW 3, 2001);

o native grasses reduce “source sites” from
which introduced and weedy plants
invade adjoining native prairie;

o native grasses have improved and longer
lasting structural diversity within
stands.

Old Cropland Objective 3

By 10 years after CCP approval, identify other old
cropland areas (those not known to have been seeded
since the mid-1970s) that are high management
priority (areas most important to convert to native
warm-season grasses). Develop a detailed plan to
convert these during the subsequent 10-15 years to
vegetation dominated by several species of native
warm-season grasses that vary in stature and
growth form and that include several species of
native forbs, wherever possible.

NOTE: There are no goals and objectives for
remaining old cropland areas in uplands. They are
low priority and will be managed with adjoining
habitats.



Strategy

— Apply multiple selection criteria.

CRITERIA FOR HIGH MANAGEMENT PRIORITY

OLD CROPLAND IN UPLANDS (excluding DNC
and other old cropland known to have been

seeded since the mid-1970s)

Floristic Composition. Vegetation is
characterized by <20% mean frequency
of pristine, native herbaceous types
(plant groups 41-43 and 4648 [Grant et al.
2004b]) plus native herbaceous-
dominated vegetation with Kentucky
bluegrass as the main subdominant
(plant group 53).

Floristic Potential. Vegetation is
characterized by >20% mean frequency
of smooth brome-dominated types
(plant groups 54, 61, and 62).

Landscape Context. The unit has no
size criterion

and
bears clear evidence of a farming
history

and
is contiguous with high-priority prairie
units or tracts of native prairie
adjacent to the refuge under non-
Service ownership.

Rationale and Assumptions

Native grass and forb seed is very costly, as is the
time and expense of materials needed to prepare
seedbeds, plant seed, and annually manage newly
seeded areas, per strategies and rationale listed
under objective 2.

Old cropland that adjoins high-priority drift prairie
or prairie slope and supports little native herbaceous
vegetation likely is a source of invasion by
undesirable, introduced grasses and weedy forbs.
Without attempts to establish native vegetation
through seeding, such areas are unpromising
candidates for restoration to grassland in which

Darla Leslie/USFWS

Rainbow over Upper Souris NWR.
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native herbaceous plants are evident much less an
important codominant component. This includes
areas that were farmed for 5-10 years before refuge
establishment—presumably before smooth brome
and Kentucky bluegrass were widely distributed—
that may have been reinvaded by native plants.
These areas may have restoration potential that at
least equals that of adjoining, high-quality drift
prairie or prairie slope.

Old Cropland Objective 4

After seeding and establishing native warm-season
plants in an old cropland unit, maintain dominance
by native plants as the most dominant vegetation
cover per qualitative estimation.

NOTE: There are no goals and objectives for other
old cropland units (those not yet converted to warm
season-dominated commumnities); they are low
priority.

Strategies

— Disturb less frequently (every 2-3 years) the
seeded warm-season stands, which should be
well established 5-8 years after seeding. They
probably can be disturbed more flexibly with
regard to phenology, mainly to discourage
smooth brome invasion.

— Use grazing as an alternate management
treatment and take advantage of the wide,
spring-grazing “window” afforded by the warm
season—dominated community.

— Integrate management with that of surrounding
prairie slope and drift prairie while focusing on
treatment approaches that promote native
warm-season plant species.

— In the interim between prescribed burns,
possibly harvest hay every 2-3 years from old
cropland units, alternating among July, August,
and September to favor warm-season grasses.

— Where occasionally needed along unit boundaries,
use herbicides to reduce encroaching, introduced
cool-season grasses and release native warm-
season plants. Use integrated pest management
to treat local infestations of noxious weeds as
needed.

Rationale and Assumptions

The warm-season growth strategy for plants vastly
improves the capacity for an assemblage of
grassland plants to outcompete smooth brome
(which typically degrades seeded introduced stands),
mainly by affording broader and more effectively
timed management opportunities.

Old Cropland Objective 5

Within 25 years of CCP approval, eliminate planted
tall shrubs and trees and any naturalized, nonnative,
woody vegetation that occurs within or adjacent to
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high-priority old cropland areas as they are being
restored to native-dominated vegetation.

Strategy

— Remove tree-shrub plantings by mechanical
means (for example, cutting ash trees by hand;
shearing caragana shrubs with a tractor blade or
bucket during winter); follow by herbicide
treatment of stumps or by herbicide treatment,
rotary mowing, and/or prescribed burning of
resprouting vegetation wherever necessary.

Rationale and Assumptions

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. Recent data from the Souris
River basin refuges indicate that relatively small
areas of tall woody vegetation can effectively
fragment grassland habitats and cause many
grassland bird species to avoid entire landscapes.
Elimination of tall woody cover is a logical strategy
for restoration of landscape structure and plant
community makeup and to improve the
attractiveness and security of the habitat for a
variety of grassland-breeding bird species.

Old Cropland Objective 6

By 2 years after CCP approval, develop and
implement an effective, practical, comprehensive
plan for integrated control of noxious weeds in DNC
and other old cropland areas in the riparian zone. In
these areas, continue to maintain perennial
herbaceous cover comprised of introduced species
and native plant species or both, and the vegetation
should present the following characteristies.

m About one-half of the area in 0- to 1-year
postdisturbance and one-half in 2-3 years
postdisturbance; corresponds roughly to a
structure of 0-3.9 inches VOR and >3.9 inches
VOR, respectively (mean VORs in early spring,
per Robel et al. 1970).

m Native trees and tall shrubs compose <0.2% land
cover on each old cropland area.

m Leafy spurge frequency is maintained at <2%
frequency, absinth wormwood is actively
controlled, and yellow toadflax and other newly
appearing species of noxious weed that pose a
threat to the drift prairie are eliminated within
5 years of initial detection. Canada thistle control
is a low-priority weed control issue (mean
frequency <25%).

Strategies

— Use hay harvest or fire at least every third year
to maintain plant species vigor and vegetation
structure and to control plant litter
accumulation.

— Annually survey for noxious weeds. Continue
widespread use of biological control by
monitoring local areas for Apthona spp. beetles
and redistributing beetles among leafy spurge
patches as needed. Use herbicides as needed,
especially along boundaries with private lands.

— Review and update the weed management plan,
detailing specific methods and timetables for
managing noxious weeds in old cropland areas of
the riparian zone.

Rationale and Assumptions

Smooth brome, quackgrass, and Kentucky bluegrass
dominate old cropland in riparian areas. These areas
have relatively moist, deep, silty loams that are
particularly suitable for these introduced grass
species and allow them to outcompete nearly all
native herbaceous species. There currently are no
practical, sustainable avenues for conversion of
these areas to more desirable stands of native
herbaceous vegetation. However, there are practical
methods for simultaneously controlling most species
of noxious weeds and providing vegetation structure
that is attractive to grassland bird species native to
the region. These birds prefer relatively dense, tall,
grassland vegetation and include mallard, northern
harrier, Le Conte’s sparrow, and bobolink.

S. Maslowski/USFWS

Bobolink.

In addition to removing litter, periodic prescribed
fire will slow or reverse invasion by woody
vegetation such as western snowberry and willow.

Canada thistle is a noxious weed that tends to
pervade and persist in disturbed soils of the riparian
zone at Upper Souris NWR. This thistle is variably
common across the region’s cultivated lands, mainly
due to its prolific production of highly mobile, wind-
borne seed. This weed species cannot be controlled
consistently by available means within most of the
refuge’s riparian zone. This is mainly because the
soils typically are too damp in late spring and early
summer to support wheeled vehicles used to apply
herbicides at an appropriate time for effective
control. Aerial application is possible in some areas,



but tends to be more costly and controversial. Aerial
application is more difficult to administer than
ground spraying and adjacent areas of habitat or
privately owned land may be subjected to overspray.

Regular monitoring and control of other noxious
weed species such as leafy spurge and wormwood
are more crucial than control of Canada thistle and
are far more gratifying (in terms of available methods
of biological and other nonchemical controls and
overall costs versus benefits).

Coulee Woodland and
Coulee Woodland Edge Goal

Acknowledge a nearly irreversible, localized
establishment of mature, contiguous woodland and
minimally manage these areas as breeding and
migration habitat principally for forest-interior,
migratory bird species such as veery and ovenbird.
Strive to eliminate remaining, noncontiguous, edge-
dominated tree and tall shrub cover, particularly
near high-priority drift prairie and the largest, most
contiguous grassland tracts.

Coulee Woodland and Edge Objective 1

By 2 years after CCP approval, use GIS vegetation
data and topographic considerations to classify
management units with significant (>20% cover)
tree and tall shrub cover as either “coulee woodland
units” or “coulee woodland edge units.”

Strategies

— Use these criteria for identifying units with
significant tree and tall shrub cover as coulee
woodland units:

The uppermost vegetation strata of a unit
comprises >50% tree cover with some tall shrub,
forming woodland patches that generally are
contiguous (minimum woodland width x length =
330 x 660 feet, about 5 acres).

— Use these criteria for identifying units with
stgnificant tree and tall shrub cover as coulee
woodland edge units:

The uppermost vegetation strata of a unit
comprise 5-50% tree and tall shrub cover,
generally occurring in narrow bands and is not
contiguous.

Rationale and Assumptions

Distinguishing between management units with
considerable woodland cover versus those with
much woodland edge is critical to the refuge’s vision
and to a prioritized management approach. Coulee
woodland at Upper Souris NWR is difficult to
restore back to prairie, mainly because understory
and ground fuels are too few to carry fires of
sufficient extent and intensity to kill overstory
trees.
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Such areas probably do not have native prairie,
grass-forb seed banks. However, coulee woodland
could continue to provide modest habitat for forest-
interior bird species, such as veery and ovenbird,
without slowing widespread improvement in
grassland bird habitat elsewhere at the refuge.

In contrast, coulee woodland edge is a widespread
habitat type that in the absence of fire will continue
to fragment drift prairie and prairie slope. None of
the breeding bird species that are common in this
edge habitat is of management concern. However, 11
grassland bird species that occur or used to occur at
Upper Souris NWR are species of concern.

Conversion of woodland edge habitat to open prairie
at the refuge could be achieved through repeated
use of prescribed fire. This conversion will
insignificantly influence continental population
trends of woodland bird species, while helping
reverse population declines of grassland bird species.
Reduction of woodland edge may also reduce
cowbird parasitism rates on grassland bird nests.

Coulee Woodland and Edge Objective 2

Within 5 years after CCP approval, analyze and
summarize data that were collected during 2001-
2003 on the composition and structure of a sample of
coulee woodland at Upper Souris NWR.

Strategy

— Rank the summary and reporting of coulee
woodland vegetation attributes among the
highest priorities for a biologist who oversees
the refuge’s biological program.

Rationale and Assumptions

Available inventory data will provide critical insight
on the status of American elm recruitment and the
occurrence of noxious weed species. These data will
provide a base for quantifying habitat relationships
of bird species that breed in the refuge’s woodland.

Coulee Woodland and Edge Objective 3

Minimally manage green ash-dominated, contiguous,
coulee woodland that within 15 years of CCP
approval covers a total of about 1,500 acres (slightly
less than the current level of 1,600 acres) and in
which noxious weeds are controlled as follows:

(1) common buckthorn, leafy spurge, common
burdock, and other noxious weed species are each
reduced and maintained at <3% frequency; and

(2) newly discovered species of noxious weeds are
eliminated.

Strategies

— Apply prescribed fire to halt further expansion
of coulee woodland within and adjacent to high-
priority upland prairie areas. Use frequent (for
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example, every 5 years) prescribed fire to
reduce the area occupied by the smallest coulee
woodlands that are adjacent to high-priority
prairie areas.

— In open areas around woodland, continue to
reduce leafy spurge by occasional redistribution
of Apthona spp. beetles, plus limited use of
herbicides at refuge boundaries if necessary.

— To assess the status of buckthorn and other
noxious weeds in coulee woodland, complete the
data summary and reporting in the previous
objective 2 and, if necessary, seek ways to
extend the sampling and help direct control
efforts. Common buckthorn may be invading
coulee woodland at Upper Souris NWR and, if
so, will threaten habitat values for forest-
interior bird species such as veery and ovenbird
in addition to having other undesirable impacts.

Rationale and Assumptions

The area covered by coulee woodland at Upper
Souris NWR has been increasing steadily during the
past ecentury (Grant and Murphy 2005). Coulee
woodland continues to replace or indirectly diminish
habitat values of the refuge’s native upland prairie.
Most areas covered by coulee woodland at the
refuge may be difficult to restore back to prairie, but
probably could continue to provide modest habitat
for forest-interior bird species without hindering
widespread improvement in grassland bird habitat
elsewhere at the refuge.

Coulee Woodland and Edge Objective 4

On each coulee woodland edge unit, apply
disturbance (principally fire) every 5-6 years to
restore the vegetation to the following standards
within 15 years:

m Tree and tall shrub cover are reduced by >50%
(measured via remote imagery).

m Plant litter is removed and herbaceous plant vigor
and structural diversity are restored by
management treatment applied every 5-6 years
(these responses will be unmeasured and instead
will be assumed to coincide with disturbance
events).

m At any given time, about one-fourth of the area of
all woodland edge units is in 0-1 year
postdisturbance, one-fourth is in 2-3 years
postdisturbance, and one-half is in 4-6+ years
postdisturbance. This corresponds roughly to
VOR height-density classes of 0-2.0 inches, 2.0-
3.9 inches, and 3.9-5.9 inches, respectively, to
contribute to the variety of grassland structural
types across the landscape.

NOTE: There likely will be no monitoring of
vegetation on nearly all of these units except for
routine, cursory surveillance for noxious weeds.

Tree and tall shrub cover could be coarsely
monitored over decades via remote imagery.
Knowledge of relationships between fire frequency
and resulting, postfire vegetation structure is
adequate to predict habitat conditions under this
objective.

m Noxious weeds are controlled as follows:
(1) buckthorn, caragana, and other introduced
species of tall shrubs or trees are nearly
eliminated; (2) leafy spurge is reduced by >50%, to
<5% frequency; (3) absinth wormwood and
Canada thistle are actively controlled at the
refuge boundary; and (4) infestations of yellow
toadflax and any other, newly appearing species
of noxious weed are detected and eliminated.

Strategies

— Apply prescribed fire every 5-6 years, varying
the timing of burns within a given unit to halt or
reduce invasion by introduced cool-season
grasses.

— So long as critical needs of priority management
units (especially high-priority upland prairie)
are not compromised, seek opportunities for
occasional grazing by livestock during years
between prescribed burns to improve structural
heterogeneity and slow litter accumulation.
Grazing prescriptions can be very flexible, even
allowing occasional, relatively severe,
defoliations, although such events may result in
local increases in weeds such as Canada thistle
and yellow sweetclover.

Rationale and Assumptions

Coulee woodland edge appears to be a widespread
habitat type at Upper Souris NWR that in the
absence of fire probably fragments significant areas
of drift prairie and prairie slope. None of the
breeding bird species that are common in this edge
habitat are of management concern, whereas 11
grassland bird species that occur or used to occur at
the refuge are considered species of concern.
Conversion of woodland edge habitat to open prairie
through repeated prescribed fire probably will
negligibly influence continental population trends of
woodland bird species while helping reverse
population declines of grassland bird species.

Riparian Woodland Goal

Maintain the approximate presettlement extent of
green ash—American elm riparian woodland within
the floodplain of the Souris River to benefit a broad
suite of woodland-associated, breeding bird species.

Riparian Woodland Objective 1

By 10 years after CCP approval, complete a baseline
floristic inventory of riparian woodland.



Strategy

— Use a modified James and Shugart (1970)
method to inventory floristic composition and
stand structure of all riparian woodland.

Rationale and Assumptions

Vegetation composition and structure of some
riparian woodland has been inventoried and
breeding bird communities have also been
inventoried. However, the data has not been
analyzed and summarized. Qualitative observations
suggest that most American elm has been lost to
Dutch elm disease.

Riparian Woodland Objective 2

Maintain, in perpetuity, the riparian woodland
present today. Explore methods that restore
American elm as a codominant tree species of
riparian woodland communities.

Strategies

— Use aerial photos and satellite imagery to
periodically assess changes in the extent of
riparian woodland.

— Assess methods to control Dutch elm disease
including (1) biological control of the fungus or of
native and introduced elm-bark beetles that
spread the disease, and (2) development of
disease-resistant cultivars (cultivated varieties
of a plant) of American elm adapted to survive
severe North Dakota winters.

— Because ash-elm riparian woodland is fire
intolerant, suppress and control fires. Since the
potential long-term effects of alterations in the
hydrology (especially hydroperiod) of the Souris
River are unknown, carefully investigate even
minor changes in woodland.

Rationale and Assumptions

The extent of riparian woodland has changed little
since the presettlement period. However, some
meadows have been invaded by aspen woodland and
willow woodland, which may succeed to ash-elm
woodland.

Contemporary riparian woodland forms large,
extensive patches of mature, closed-canopy woodland.
These woodlands are important habitat for forest-
interior migratory birds such as northern waterthrush,
red-eyed vireo, and American redstart. Great blue
heron and black-crowned night-heron colonies also
are found in riparian woodland.

Meadow Goal

Restore and maintain extensive examples of plant
communities dominated by native flora characteristic
of seasonally flooded meadows within the Souris
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River floodplain to attract grassland- and wetland-
dependent bird species and other wildlife.

Meadow Objective 1

Manage meadows composed variously of nonnative
and native plants to provide a mosaic of relatively
short-sparse and tall-dense herbaceous-dominated
cover. By 15 years after CCP approval, reduce tall
shrub and tree cover to <10%.

Strategies

— Use cooperators to periodically clip (hay) meadow
vegetation to control trees, shrubs, and noxious
weeds, especially Canada thistle. Meadows may
be clipped every year (for several years)
following extensive flooding.

— Experiment with control of leafy spurge using
Plateau® herbicide. Release flea beetles
(Apthona spp.) in patches of leafy spurge
growing on various microsites. Once flea beetles
become locally adapted to meadow sites, begin
wide-scale releases to control leafy spurge.

Rationale and Assumptions

Meadow is a transitional habitat at the Souris River
basin refuges, where it supports some hydrophilic
(water-loving) plants and is sometimes temporarily
flooded. Meadow also supports vegetation
characteristic of mesie (relatively moist) uplands.
Quackgrass, reed canarygrass, Canada thistle, and
leafy spurge degrade native grass-sedgerush
communities. Meadow vegetation evolved with
periodic disturbances including flooding, grazing by
elk and bison, and fire.

Meadows at Upper Souris NWR are mostly invaded
by cool-season introduced plants (especially
quackgrass and reed canarygrass), such that full
restoration of native plant assemblages is unlikely.
This objective focuses on maintenance of open,
treeless meadows. Reduction in tall woody plants
should benefit grassland and wetland birds
intolerant of woody plants. Meadows invaded by
introduced grasses will benefit these species despite
being floristically simple in composition. Such
benefits have been noted for sites seeded to
introduced grasses, most notably in the CRP
(Johnson and Igl 1995).

Wetland Goal

Manage riverine wetlands, including marshes and
lakes, to sustain the long-term capacity of riverine
wetlands to support diverse plant and wildlife
communities. Restore ecological processes that
sustain long-term productivity of wetlands.

Wetland Objective 1

Within 5 years of CCP approval, synthesize
available information on the effects of physical
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alterations, altered hydrology and hydroperiod,
increased sedimentation, and changes in water
quality of the riverine system, past and present:

(1) develop a report to describe consequences of
these alterations on long-term viability of riverine
marshes; (2) determine biological potentials and
constraints for each wetland impoundment; and

(3) develop criteria to prioritize impoundments with
the greatest potential for sustained productivity.

Strategies

— Use past narratives, aerial photographs,
unpublished refuge files, and scientific literature
to evaluate the biological potential of wetland
impoundments and prioritize units for
management.

— Map physical areas within each impoundment
that are expected to respond to management.

— Develop and prioritize a list of knowledge gaps
and research needs.

— In cooperation with USGS’s Northern Prairie
Wildlife Research Center, complete sediment
accretion study and contaminants studies.

— Monitor groundwater and soil moisture levels in
impoundments and within the adjacent meadow
zone.

Rationale and Assumptions

This objective focuses on compilation of past and
current data regarding development and
management of the Souris River wetlands. Although
riverine wetlands form one of the most extensive
and important habitats at Upper Souris NWR, site-
specific information is limited regarding effects of
habitat management (especially water level
management) on vegetation structure and
composition, density of aquatic invertebrates, and
wetland-dependent bird species. Models for managing
northern prairie wetlands exist, but their utility is
limited for management of riverine marshes at the
Souris River basin refuges, primarily because three
impoundments include flow-through of the Souris
River (which limits wetland management capabilities).

This objective requires compilation of existing
wetland management records along with a clear,
succinct treatment of threats, management
limitations, and management potentials for riverine
wetlands. Laubhan and others (2003) recently
completed a biological assessment of wetland
conditions for the Souris River basin refuges; this
report provides a start in meeting this objective and
those that follow.

Existing models may be applicable to seven smaller
impoundments that are physically located next to
the Souris River, but are not totally affected by
fluctuations in river flows. These impoundments
have water supplies taken from the Souris River
that are independent of the fluctuations in river

USFWS

Waterfowl congregate in a wetland at Upper Souris NWR.

flows. However, most of the impoundments can only
be drained when the in-stream riverine marshes are
drawn down, which is readily accomplished most
years.

Wetland Objective 2

Within 15 years of CCP approval, evaluate and
comprehend crucial ecological processes that
maintain long-term wetland productivity. Develop a
range of biological indicators (for example, decline of
important wetland plant or invertebrate species and
shifts in extent and juxtaposition of emergent or
submerged aquatic emergent vegetation) useful in
the implementation of management strategies (for
example, water level management, and prescribed
fire) intended to maintain long-term wetland
productivity.

Strategies

— Complete development of a USGS computer
application that uses long-term flow data from
gauging stations to assess effects associated
with long-term alterations in river hydrology
and hydroperiod on wetland plants, wildlife, and
(ultimately) the potential to sustain long-term
wetland productivity. Particularly important is
monitoring flows that cross international
boundaries. Additionally, monitor inflows at
major tributaries as necessary.

— Through USGS’s Northern Prairie Wildlife
Research Center, complete a study of sediment
accretion and its implications for long-term
management of riverine marshes.

— In cooperation with USGS and others, assess
available contour maps for wetlands; where
inadequate; develop detailed contour maps of
marsh bottoms for all impoundments to help
construct models that predict vegetation
response to water level management.

— Develop a method to inventory contemporary
vegetation communities in managed wetlands.
Develop methods for long-term monitoring of
wetland vegetation.

— In cooperation with the USGS and others, use
information derived above to develop predictive



models that determine effects of water
management (especially hydroperiod) on
wetland plants, invertebrates, and migratory
birds.

— Since few on-site data are available, use relevant
information from a broad spectrum of scientific
publications and literature syntheses to address
effects of Lake Darling water quality and water
management. Reference documents may
include, for example, a sediment accretion study
completed through USGS’s Northern Prairie
Wildlife Research Center and an assessment of
wetland conditions for the Souris River system
by Laubhan et al. (2003).

Rationale and Assumptions

This objective focuses on synthesizing existing
scientific research on wetland function and cycles in
northern prairie wetlands and impounded riverine
wetlands. It also prompts site-specific inventory,
monitoring, and research to support management of
riverine marshes.

A biological assessment of wetland conditions for the
Souris River basin refuges was recently completed
(Laubhan et al. 2003). This report provides context
for the original construction and subsequent physical
and operational modifications to the managed
wetland system at the Souris River basin refuges.
Additionally, long-term threats to the system are
discussed. However, riverine wetlands have been
managed mainly through opportunity, flood control
objectives, and politics rather than sound science.
Site-specific data are lacking regarding effects of
wetland management on vegetation structure and
composition, aquatic invertebrate densities, and
wetland-dependent wildlife species.

Relative to upland habitats, managers have less
effective control over wetland systems, due in part
to the following:

o misunderstandings about the biological
significance of drought and of complete
drawdown dating back to the original
construction of wetland impoundments;

o limited understanding of long-term
impacts of low-head dams constructed in
rivers in the northern Great Plains;

o significant physical limitations of
constructed impoundments, especially
the lack of independence among adjacent
wetland units when manipulating water
levels;

o inherent difficulties in conducting basie
inventory, long-term monitoring, or
applied research in wetlands relative to
upland sites.
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Wetland Objective 3

During the 15 years after CCP approval, develop
and implement a new management philosophy that
emphasizes long-term wetland productivity over
older models based on (1) political management
based on 5-year cycles, (2) “oasis” management,
where wet acres are maximized especially during
extreme drought, or (3) maximizing years of “hemi-
marsh” conditions.

In high-priority impoundments, use periodic
disturbance to provide the full spectrum of wetland
conditions—for example, dry marsh, densely
vegetated marsh (regenerative phase), hemi-marsh,
open marsh (degenerative phase), and open water—
to benefit wetland-dependent species of wildlife.

Strategies

— Re-create, where possible, the natural hydrology
and hydroperiod of the Souris River. In most
areas, physical disruptions and conflicts among
water users compromise the degree to which
this strategy can be carried out. Focus
management on units that have the greatest
potential for sustained productivity (from
objective 1).

— Use natural climatic fluctuations to increase
wetland management opportunities. Periodic
drought may hasten full or partial drawdowns in
some units. Although such drawdowns maximize
the long-term viability of wetlands, the
availability of wetlands with water is reduced
during drought. In contrast, previous
management emphasized retaining as much
water as possible to offset landscape-level
drought effects on migratory birds at the
expense of long-term capacity to sustain
wetland productivity in refuge impoundments.

— Use periodic, growing-season drawdown over
multiple seasons if required to (1) stimulate
production of seed-bearing annual plants,

(2) increase invertebrate biomass, and
(3) stimulate establishment and expansion of
emergent and submergent plant species.

— During the drawdown phase, use additional
disturbance, especially prescribed fire,
mechanical soil treatment (for example, disking
and sheep-foot packer), and defoliation (haying
or grazing) to increase vegetation and
invertebrate response during the regenerative
phase and to control robust emergent
vegetation.

— Use water level management and muskrat
herbivory to reduce robust emergent
vegetation, especially cattail and common reed.

— Periodically use aerially applied herbicides to
reduce the extent of monotypic emergent
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vegetation in portions of impoundments that,
historically, do not respond to water level
management (cannot hold >3 feet of water
during the growing season).

— Confine major releases from upstream
reservoirs to September through May, reducing
extended inundation during the growing season
when most wetland birds are nesting. Ideally,
spring releases from Canada to the United
States will occur according to the natural
hydroperiod as identified in the international
agreement for the Souris River basin (United
States and Canadian Negotiating Delegation
1989).

— Use water stored in Lake Darling to supplement
spring and summer flows at J. Clark Salyer NWR
during extended or extreme drought, or during
the regenerative marsh phase following
drawdown of priority impoundments.

Rationale and Assumptions

This objective focuses on implementation and
management, using the best available science. Since
establishment of the refuge, conflicts in uses of
Souris River water and in objectives for wetland
management have occurred among various water
users. Past management goals and objectives rarely
addressed or incorporated unforeseen impacts
related to the physical disruptions of the Souris
River (original construction of dikes and dams), or
changes in habitat (biotic and abiotic) resulting from
these events. Inevitable decreases in water quality
and in marsh management capabilities—especially
because of accretion of sediments—are assumed,
based on current knowledge of this and similar
impounded riverine marshes in the northern Great
Plains.

Productivity of northern prairie wetlands
historically was maintained by periodic wet and dry
cycles. Productivity is particularly enhanced during
reflooding following natural drought or drawdown
(in managed wetlands). Riverine marshes have an
inherent reduced capacity to be dewatered during
the growing season because the river flows through
each impoundment. Departures from the normal
hydroperiod, ill-timed upstream water releases, or
significant summer rains can render prescriptive
drawdowns ineffective because marsh sediments
never dry sufficiently to (1) oxidize soils, (2) establish
annual wetland plants (important waterfowl foods
and a substrate for invertebrate production), or

(3) establish perennial emergent and submergent
vegetation (food cover and invertebrate substrate).
Furthermore, control of robust emergent plants
(cattail, common reed, and bulrush) becomes difficult
because of continued anoxic (absence of oxygen)
conditions that result in little reduction in organic
material in marsh soils. Consequently, wetlands
often cycle rapidly between open water and a dense-
vegetated marsh phase, both of which are less

productive than intervening stages. Because
attainment of the periodic dry marsh phase is a
significant factor that limits long-term wetland
function, periodic drawdowns are emphasized under
this objective. By necessity, wetland management
will become more opportunistic, often working in
conjunction with periodic wet-to-dry cycles to achieve
management objectives.

Wetland Objective 4

Over the course of the CCP, introduce efforts on a
watershed level that reduce sedimentation and
nonpoint source pollution and/or their effects on
riverine marshes.

Strategies

— Develop models similar to the “mallard model”
developed by the HAPET that target areas
within the watershed (for example, adjacent to
major tributaries or drainage systems) that have
the highest potential for sediment transport,
especially during extreme rainfall or snowmelt
events.

— Use models to target areas for conversion from
cropland to grassland via USDA’s Conservation
Reserve Program, Wetland Reserve Program,
or other USDA conservation initiatives. Identify
drained wetlands within targeted areas for
restoration. Initiate and develop additional
conservation or legal measures, or both, that
reduce or mitigate impacts from sedimentation
and pollution.

— Work with the NRCS to ensure compliance with
“Sodbuster,” “Swampbuster,” and other
provisions in the Farm Bill (current and future)
that reduce soil erosion.

— Explore construction of sediment traps to
reduce the extent of sediment accumulations.
Where management capability has already been
reduced, explore the feasibility of dredging to
reduce accumulated sediment in certain
impoundments.

— Protect native prairie and prairie wetlands
within target areas or adjacent to the refuge,
using perpetual easements.

— In cooperation with the USGS, state of North
Dakota, and USACE, monitor and document
sediment loads and water quality associated
with various flows. Consider passing flows that
contain high sediment loads or that significantly
reduce water quality.

Rationale and Assumptions

Initial samples collected at the Souris River basin
refuges document only slightly elevated levels of
sediment accretion. However, over many decades,
sedimentation is expected to continue to the point
where storage capacity (water depth) of pools will
decline. This will result in reduced capability to



manage wetland vegetation, especially robust
emergent plants, using water level manipulations.
Results from an ongoing sedimentation study at the
Souris River basin refuges are expected to confirm
this assumption.

Darla Leslie/USFWS

Lake Darling from the fire lookout tower at Upper
Souris NWR.

Sedimentation and pollution mainly originate within
the watershed, but outside refuge boundaries.
Sediment is transported via agricultural runoff
carried in the Souris River and its tributaries. Flows
that contain high sediment loads or that significantly
reduce water quality above Lake Darling are
associated with runoff originating from rapidly
melting snow or significant rainfall events.

Wetland Objective 5

Annually review and adhere to refuge mandates and
laws plus pertinent federal, state, and international
legal obligations, agreements, and policies when
managing or planning to manage water levels of the
Lake Darling impoundment, or when attempting to
prevent or reduce threats to the impoundment
presented by water management practices elsewhere
in the Souris River system.

Strategies

— By late summer each year, coordinate with the
North Dakota State Water Commission, J. Clark
Salyer NWR, and Saskatchewan Watershed
Authority to determine a fall water release
schedule for impoundments in the Souris River
in Saskatchewan and Lake Darling.

— Annually reduce the water level in Lake Darling
to 1,595.85 feet by October 15 and release no
water thereafter.

— Annually reduce the water level in Lake Darling
to 1,596.0 feet by February 1 for spring flood
control purposes.

— By June 1 each year, store water in Lake Darling
up to the interim summer level of 1,596.0 feet for
refuge management purposes. This strategy is a
proposal to alter the summer storage elevation
from 1,597.0 to 1596.0 feet; implementation
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would require modification of the international
agreement.

During spring runoff or after unusually heavy
summer rains, release water as needed to avoid
exceeding an elevation of 1596.5 feet and to
permit storage of an additional 5,000 acre-feet of
water beyond that provided by the interim
summer level.

Release no more than 500 cubic feet per second
(cfs), measured at Minot, North Dakota, after
June 1.

Communicate with the North Dakota State
Water Commission when planning to release
water from Lake Darling to benefit wildlife
resources downstream at J. Clark Salyer NWR.

Pass water from Saskatchewan through Lake
Darling to senior water right holders whenever
possible. Coordinate with the North Dakota
State Water Commission and J. Clark Salyer
NWR when releasing such water. Reserve no
water stored in Lake Darling for later use by
senior or junior water permit holders.

Routinely scrutinize the USACE operation and
maintenance of the Souris River Flood Control
Project to verify that it is “operated and
maintained in a manner compatible with the
migratory waterfowl refuge purpose of the
project,” per section 21 of the Flood Control Act
of 1965.

Regularly communicate with the USACE,
North Dakota State Water Commission,
Saskatchewan Watershed Authority, and other
agencies and downstream water users that have
an interest in runoff releases. Coordination with
the North Dakota State Water Commission and
J. Clark Salyer NWR is prudent when
discussing water management issues with the
Saskatchewan Watershed Authority.

Work with the USACE and North Dakota State
Water Commission to protect Minot from 10-year
flood events, per the operating plan of the
international agreement for the Souris River
basin (United States and Canadian Negotiating
Delegation 1989). Alert the North Dakota State
Water Commission and other members of the
U.S. International Souris River Board when
10-year flood conditions do not occur: when runoff
is less than a 10% event (1 in 10 years) and water
allocated to the United States does not reach
North Dakota to facilitate a natural hydrograph,
as required in the international agreement.
During such years, pass and/or store runoff water
in Lake Darling according to the original intent
of Upper Souris NWR as a refuge for migratory
waterfowl.

— Publicize releases to describe their purpose and

to stop users from removing water not allocated
to them.
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Rationale and Assumptions

This objective focuses on legal and policy mandates
for management of Lake Darling. Lake Darling
contributes to the long-term capacity of riverine
wetlands to support diverse plant and wildlife
communities within constraints of legal obligations.
The main purpose of Lake Darling is to store a 2-year
supply of water for managing downstream marshes
at J. Clark Salyer NWR. This often has been
incorrectly interpreted that Lake Darling should be
kept as full as possible to maintain a lake-like
character except during extreme drought periods.
This interpretation drove a decision to raise the
summer operating level from 1,596.0 feet to 1,597.0
feet after the Souris River Flood Control Project
was completed. This increased elevation and newly
constructed dams in Saskatchewan have reduced the
ability to appropriately manage wetland habitats at
Upper Souris NWR and J. Clark Salyer NWR.

There are two reasons to keep the water elevation
below 1,596.0 feet: (1) shoreline erosion, the incidence
of botulism, and upstream flooding of riparian
woodland are reduced, and (2) water clarity,
availability of shoreline for shorebirds and other
wildlife, and the extent of wetland vegetation for
waterfowl food and cover are improved. Additionally,
this elevation limit provides better water level
management capability for pool 41.

Relatively low water levels can occur on the Lake
Darling impoundment in late summer due to
evaporation, low precipitation levels, or water
releases to J. Clark Salyer NWR. Low water levels
can be ecologically beneficial and, on Lake Darling,
can provide storage for unusually heavy summer
rains, reducing the untimely flooding of downstream
marshes. At times, water that enters Lake Darling
may contribute downstream flows that are greater
than the legally permitted levels. The impoundment's
elevation during such periods may exceed 1,596.5
feet. Such runoff could be stored temporarily in the
impoundment as long as the elevation does not
exceed 1,598.0 feet. Beyond this level, water could
be released at the rate of its flow into the reservoir.
Water stored below 1,596.5 feet can either be
released slowly over time or allowed to evaporate to
an elevation of 1,596.0 feet by February 1. Releases
are coordinated with the North Dakota State Water
Commission to avoid negative downstream effects.

The 1965 legislative act that authorizes the Souris
River Flood Control Project states that flood control
is to be “operated and maintained in a manner
compatible with the migratory waterfowl refuge
purpose of the project.”

The act requires the government of Saskatchewan,
the U.S. Army, and the Service to appoint a contact
person with whom states, provinces, and agencies
may consult about project operations. Representatives
of the U.S. Army, Saskatchewan Water Corporation

(now Saskatchewan Watershed Authority), Service,
and North Dakota State Engineer's office must
regularly monitor the project plan.

For flood control purposes, each impoundment
designated under the Souris River Flood Control
Project must not exceed a stipulated water elevation
by February 1. However, during some years, water
still flows in the Souris River from Saskatchewan
into North Dakota after October 15; water may still
need to be released from Lake Darling to reach the
impoundment's elevation goal for that date. When
this occurs, much of the water may not reach
Manitoba before freeze-up, making it difficult to
manage downstream water at J. Clark Salyer NWR
and in Manitoba. However, water releases up to 500
cfs at Minot during September 1-October 15 should
allow the extra water to enter Manitoba by November.

Operating Lake Darling at a summer elevation of
1,596.0 feet will, under normal evaporation rates,
allow some water released from Saskatchewan to be
stored in Lake Darling (up to 1,595.85 feet). This
may result in less water being passed through Lake
Darling—water that otherwise might negatively
affect the management of downstream resources.
Saskatchewan must end releases by October to
allow the Souris River to regain flows. For about

15 days after the flows end, excess water drains
from river pools and bank storage until most water
has passed into Lake Darling. This additional water
must be passed through Lake Darling if the
impoundment is to be staged at 1,595.85 feet for
winter.

Water stored in Lake Darling can be released to
supplement spring and summer flows at J. Clark
Salyer NWR during extended or extreme drought,
or during a regenerative marsh phase that follows
drawdown of high-priority wetland impoundments.
Water released from Lake Darling is legally owned
by the Service and cannot be withdrawn without the
agency's written permission. If unauthorized
withdrawals are not prevented by the North Dakota
State Water Commission, less water arrives at

J. Clark Salyer NWR. According to past experience,
only 50% of the water that is released into a nearly
dry riverbed eventually is delivered to J. Clark
Salyer NWR; the remainder replenishes bank
storage and fills deep river holes.

The following excerpt from the international
agreement describes when water should be released
to North Dakota from reservoirs in Saskatchewan.

“Flow releases to the United States should
occur (except in flood years) in the pattern
which would have occurred in a state of
nature. To the extent possible and in
constideration of potential channel losses
and operating efficiencies, releases from the
Canadian dams will be scheduled to
cotncide with periods of beneficial use in



North Dakota. Normally, the period of
beneficial use in North Dakota coincides
with the timing of the natural hydrograph,
and that timing should be a guide to
releases of the United States portion of the
natural flows.

Water must be delivered in the spring
according to the historical hydrograph to be
beneficially used by water permit holders on
the Souris River. Delaying the water release
from Saskatchewan means that senior water
right holders may not be able to benefit from
the later release. Late releases can have
detrimental effects on fish spawning, waterfowl
marsh filling, fishing, and reproduction of
over-water nesting migratory birds.”

Island Goal

Manage islands to attract waterfowl and increase
nest survival, especially during drought years when
wetland habitat outside of the Souris River basin
refuges is limited.

Island Objective 1

By 10 years after CCP approval, prioritize nesting
islands based on waterfowl nest densities, nest
survival, and maintenance costs.

Strategies

— Use data from nest studies conducted at other
sites in North Dakota to evaluate nesting islands
for waterfowl production.

— Identify islands that are high maintenance,
especially those that are prone to extensive
erosion.

— Map island locations and evaluate vegetation
cover.

Rationale and Assumptions

Island management will be lower priority than
restoration of other, more extensive, habitat types.
Therefore, limited resources expended on island
management should target islands with the greatest
potential to produce waterfowl. Use of nesting
islands by waterfowl has not been studied at Upper
Souris NWR. Nesting islands have been sufficiently
studied at other sites in North Dakota, particularly
J. Clark Salyer NWR, to provide a basis for
evaluations.

Island Objective 2

During drought conditions, maintain 70% apparent
nest survival on priority islands. Within all pools
below Lake Darling, island objectives remain
secondary to marsh management objectives that
enhance long-term wetland productivity.
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Strategies

— Manage islands for the following characteristics:
(1) large open-water barrier surrounding an
island; (2) open shoreline without tall emergent
vegetation; (3) far from the mainland; and
(4) cover dominated by shrubs, grasses, or tall
forbs. Achieve this with the following strategies:
water level management, herbicide application
to reduce emergent cover surrounding an island,
and cover manipulation using plantings and
prescribed fire.

— Trap predators such as skunk, raccoon, and mink
soon after ice-out in the spring during drought
years or when funding and staff are available.
The spring “window” for effectively capturing
mink is narrow; capture is unlikely once nesting
has begun.

— Additionally, control mink populations by
reducing muskrat populations (the major winter
food source of mink). Use partial winter
drawdowns to control muskrat populations.

— Remove nesting islands with a history of low
nest densities and/or low nest survival. Some
islands with low nest survival can be burned in
late April or May to discourage waterfowl
nesting.
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Rationale and Assumptions

The Upper Souris NWR has approximately 28
nesting islands that probably vary in attractiveness
to nesting waterfowl. The two largest islands are
only 2 acres apiece; most of the islands are no more
than 0.1 acre in size. These islands may be
marginally attractive to nesting waterfowl. Many
islands are in shallowly flooded pools, are spaced
close together, are close to shore, or are surrounded
by emergent vegetation.

Island objectives remain secondary to marsh
management objectives that maintain long-term
wetland productivity. Periodic water management,
for example, holding water level high to facilitate
muskrat herbivory, may conflict with maintenance
of predator-free nesting islands (mink numbers are
mainly influenced by winter muskrat populations).
Summer drawdowns limit the utility of nesting,
especially during drought years.

Cultural Resource Goal

Discover and protect cultural resources and
interpret sites when the interpretation does not
adversely affect habitat management.

Cultural Resource Objective 1

Within 15 years of CCP approval, identify refuge
cultural resources and protect them from
degradation.

Strategies

— Conduct government-to-government
consultation with Native American nations—
who lived, hunted, or used other resources in the
Souris River basin—to identify which cultural or
spiritually significant archaeological sites and
traditional cultural properties are associated
with them.

— Complete cultural resource surveys as needed
for management purposes.

— Identify known cultural resource sites on a
secure GIS database layer that can be used
during management planning.

— Secure funding to survey the remainder of the
refuge for cultural resource sites.

— Protect sites by using law enforcement patrol,
special use permits, signing, and placement of
physical barriers.

Rationale and Assumptions

There are limited resources (funding and staff) that
will be allocated yearly to the refuge. The priority
for these funding and staffing resources is to protect
and manage upland and wetland habitats for wildlife.
Protection of cultural resources is an integral part of
the purpose. All cultural resource laws and policies

will be complied with to prevent the destruction of
known and unknown sites.

Cultural Resource Objective 2

Within 7 years of CCP approval, develop an
interpretive program that will convey the cultural
history of the Souris River valley to refuge visitors.

Strategies

— Develop an interpretive area within the
headquarters building that gives a visitor an
appreciation of the development of the Souris
River valley and how it contributes to the
visitor’s quality of life.

— Develop an interpretive brochure depicting the
cultural history of the Souris River valley.

— Develop an interpretive program that can be
geared to several ages of visitors.

Rationale and Assumptions

The interpretation of cultural resources is encouraged
if sufficient funding and staff are available (so that
habitat management will not be negatively affected).
Interpretation of the Souris River basin culture will
enhance visitors’ appreciation and knowledge of the
role of refuges to protect native habitats and wildlife.
In addition, visitors will be taught to respect, value,
and protect cultural resources.

Visitor Service Goal

Provide wildlife-dependent recreational opportunities
to a diverse audience when the administration of
these programs does not adversely affect wildlife
and habitat management.

Visitor Service Objective 1—Hunting

Within 5 years of CCP approval, provide hunting
opportunities for 2,500 visitors when resources
needed to administer these programs do not
adversely affect the refuge’s ability to implement
habitat management. Continue to provide hunters
with safe, reasonable harvest opportunities,
uncrowded conditions, minimal conflicts with other
users, and satisfaction with their overall experiences.

Strategies

— Annually determine whether resources (funding
and staff) will be available to provide hunting
opportunities at the current level.

— Add turkey, moose, or other species to the
hunted list if compatible.

— Provide hunting opportunities and access for
hunters with disabilities, on request, when
determined to be compatible.

— Continue to work with the NDGF to provide
quality hunting opportunities where possible.



— Continue to provide the public with information
on refuge hunting opportunities by regularly
updating hunting brochures, signs, and the
refuge website, on an as-needed basis.

— Continue to provide visibility of refuge law
enforecement officers to seek adherence to
regulations.

Rationale and Assumptions

“Hunting is clearly an important activity with
visitors making multiple trips to the refuge to do so.
These visitors feel that hunting at the refuge
provides a unique experience they cannot find
elsewhere,” (Sexton et al. 2005). However, there are
limited resources (funding and staff) that will be
allocated yearly to the refuge. The priority for these
resources is to manage upland and wetland habitat.
Hunting programs will be allowed if resources
needed to administer hunting will not materially
detract from habitat management. The Service
intends to keep the present level of programs, unless
funding or staffing shortfalls increase. The greatest
expenses for the hunting program are for law
enforcement, sign development and maintenance,
development and printing of hunting brochures,
answering questions, and update of the refuge
website.

The compatibility determination for recreational
hunting is in appendix S.

Fishing is popular at the refuge.
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Visitor Service Objective 2—Fishing

Within 5 years of CCP approval, provide fishing
opportunities for 50,000 to 75,000 anglers when
resources needed to administer these programs do
not adversely affect the refuge’s ability to
implement habitat management. Continue to
provide anglers with safe, reasonable harvest
opportunities, minimal conflicts with others, and
satisfaction with their overall experiences.

Strategies

— Annually determine whether resources (funding
and staffing) will be available and make
adjustments as needed.

— Provide at least the current level of fishing
opportunities to anglers with disabilities and
elderly anglers and explore ways to expand
access.

— Discuss enhancement of fishing opportunities
with the NDGF.

— Continue to provide the public with information
on refuge fishing opportunities by regularly
updating fishing brochures, signs, and the
refuge website, on an as-needed basis.

— Continue to provide visibility of refuge law
enforcement to seek adherence to regulations.

— Develop cost-effective partnerships to increase
and improve shore-angler access to the water.

USFWS
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Rationale and Assumptions

The majority of visitors to the refuge are anglers.
“Almost unanimously, fishing was identified as the
most cited experience that would bring respondents
back to the refuge. Angler visitors appear to be
motivated to fish there simply for the enjoyment of
the activity, being less concerned about catching
large trophy fish. The majority of respondents who
fish at the refuge would continue to do so even if
they thought they would not catch any fish. This
says much about the experience that the refuge
provides for this activity, indicating they are likely
gaining more from the experience than simple
catching fish,” (Sexton et al. 2005).

All boat ramps and fishing access piers were
replaced with quality facilities in 2005 and should
need only minimal maintenance during the next

15 years. A request for “additional fishing access”
areas such as piers and docks was the most frequent
comment when asked, “What would enhance your
experience at Upper Souris National Wildlife Refuge?”
Included in this request was access that accommodated
handicapped or elderly anglers (Sexton et al. 2005).
Partnerships with local sporting groups could be
explored to expand access for shore anglers.

There are limited resources (funding and staff)
allocated yearly to the refuge. The priority for these
resources is to manage upland and wetland habitat.
Fishing programs will be allowed if resources needed
to administer them do not materially detract from
habitat management. Program expenses include the
following: (1) law enforcement; (2) brochure
development and printing; (3) annual access and
facility maintenance; (4) sign development and
maintenance; (5) answering questions; and (6) website
development and update. The Service does not
intend to add additional areas for boat or shore
fishing, or to increase the hours in a day that anglers
can fish at the refuge. The Service intends to keep
the present level of fishing access, unless funding
and staffing shortfalls require fishing access to be
reduced.

The compatibility determination for recreational
fishing is in appendix U.

Visitor Service Objective 3—Wildlife
Observation and Photography

Within 5 years of CCP approval, provide wildlife
observation and photography opportunities for no
less than 6,000 visitors as a result of improved
habitat and wildlife diversity.

Strategies

— Develop a short brochure describing
opportunities.

— Develop partnerships with wildlife groups and
organizations to market available birding and
wildlife opportunities at the refuge.

— Update the refuge website on a regular basis to
provide details of current wildlife sightings.

Rationale and Assumptions

Nonconsumptive users most found wildlife
observation, driving the Prairie-Marsh Scenic Drive,
walking the interpretive trails, and photography to
be important activities. Visitors ranked wildlife
observation the third-largest use, behind fishing and
hunting (Sexton et al. 2005). Visitors tend to observe
and photograph wildlife collaterally at the same time
they participate in other wildlife-dependent activities.
There were 49-60% of the consumptive users that
rated viewing waterbirds and other wildlife as
important. Sixty-eight percent of nonconsumptive
users rated photography important and approximately
76-93% of nonconsumptive users rated wildlife
observation as important (Sexton et al. 2005).

Deb Parker/USFWS

Entry point to the Prairie-Marsh Scewic Drive.

The Prairie-Marsh Scenic Drive, nature trails, and
photo blinds to observe grouse dances are the only
facilities developed for wildlife observation and
photography. However, every place that visitors
walk or drive there is wildlife to be seen. Wildlife
observation and photography go hand-in-hand with
interpretation and environmental education
programs. Although the Service does not plan to
expand these facilities, a greater diversity of wildlife
will be available for observation and photography as
the habitat improves.

The compatibility determination for wildlife
observation and photography is in appendix T.

Visitor Service Objective j,—Environmental
Education and Interpretation

Within 5 years of CCP approval, provide
environmental education programming to no less
than 100 students per year. Provide interpretive
exhibits that will be viewed by 15 % of visitors per
year. Emphasize learning about natural plant and
animal communities, ecological processes, refuge
management, and restoration of upland and
wetlands.



Strategies

— Build a learning center and hire an environmental
education coordinator that will provide programs
on and off the refuge to diverse citizens of all ages.

— Build an interactive education and interpretive
website.

— Write an education and interpretation plan that
focuses on enhancing awareness of prairie and
wetland ecology and management. Ensure the
curriculum is fresh and dynamic and meets the
needs of all students and adults.

— Develop strong educational partnerships with
schools and other government entities to
efficiently tell the refuge story.

— Educate students and families of a transient Air
Force workforce so they can advocate protection
of fish and wildlife habitat and support refuges
after they move.

— Complete two new kiosks and interpretive
panels.

— Complete reconstruction of the Prairie-Marsh
Scenic Drive and development of interpretive
panels in conjunction with the Federal Highway
Administration.

— Apply for Scenic Byway designation to attract
visitors.

— Upgrade and replace interpretive and
information panels that are consistent with the
refuge theme.

— Build an elevated platform overlooking pools B
and C to enhance the visitor’s experience of
marsh wildlife by interpreting the marsh
ecosystem.

— Upgrade the audiovisual equipment and the
refuge orientation slide show.

— In cooperation with partners, participate in at
least two special events annually to increase
visitors’ knowledge and understanding of
wildlife conservation and related issues.

— Construct additional interpreted hiking and
walking trails or improve existing trails.

Rationale and Assumptions

Within commuting distance of Upper Souris NWR
there is a population of at least 60,000 people,
including Minot Air Force Base located 14 miles
east. Survey results show that 93% of visitors reside
within the state (Sexton et al. 2005). There are
unlimited opportunities to educate youth about
wildlife and habitat; most of these youth will leave
the state when they graduate and take the message
elsewhere.

131

During the public scoping meeting process, most
participants asked for more environmental education
opportunities at the refuge. Refuge visitor survey
results (Sexton et al. 2005) indicate the following:

a kiosks or signs with information about
the refuge and its wildlife and self-guided
interpretive trails and auto tours are
important or very important to
approximately 64% of visitors

0 environmental education programs,
interpretive exhibits, and interpretive
trails are important to 46-75% of visitors
drawn to the refuge for nonconsumptive
activities

o 56% of visitors stated that special events
(environmental education, open houses,
Migratory Bird Day) at the refuge are
important to their decision to visit the
refuge

a 33% of respondents indicated that having
more education and interpretive programs
would maximize their experience while
visiting the refuge

a 76% of nonconsumptive users stated they
would like to see more hiking and walking
trails

Unfortunately, the Upper Souris NWR does not
have educational facilities or staff to provide this
valuable service. The refuge’s priority is to manage
upland and wetland habitats to prevent degradation.
As the habitat improves and more is learned about
refuge biology, there will likely be more ability to
create increased environmental education
opportunities for visitors to learn about, appreciate,
and become supporters of refuge management
efforts.

The compatibility determination for environmental
education and interpretation is in appendix T.

Non-wildlife-dependent Public Use

Objectives and strategies are not developed for non-
wildlife-dependent public use activities. Examples of
these activities are canoeing, boating, berry picking,
horseback riding, walking, hiking, bicycling, cross-
country skiing, snowshoeing, four wheeling,
swimming, water skiing, sailing, and snowmobiling.

These types of activities may be compatible when
associated with wildlife-dependent public use. For
example, berry picking along a trail might be
allowed as a compatible activity incidental to the
wildlife-dependent public use of wildlife observation.
Compatibility of activities will be determined on an
individual basis by the refuge manager, as needed in
the future.
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Research and Science Goal

Conduct innovative natural resource management
using sound science and applied research to advance
the understanding of natural resource function and
management within the northern Great Plains.

Research and Science Objective 1

During the 15 years following CCP approval,
identify and prioritize research needs required to
meet the refuge’s goals and objectives; promote
investigations that reliably address these needs.

Strategies

— Conduct vegetation and wildlife inventories of
all plant communities within major habitats
identified in chapter 3. Use initial inventories as
baseline data to assess past and future changes
in plant and animal community composition.

— Use periodic surveys (for example, every 5 years)
to assess vegetation composition and structure
of high-priority refuge habitats.

— Focus wildlife population research on assessments
of species-habitat relationships. Develop models
that predict wildlife response to habitat
management or restoration.

— Design and conduct issue-driven research
unlikely to be reliably addressed using long-
term monitoring. Develop predictive models of
habitat management and restoration.

— Promote refuge research and science priorities
within the broader scientific community. Ensure
that cooperative research focuses on meeting
information needs identified in habitat
management goals and objectives.

Rationale and Assumptions

Habitat-based goals and objectives form the basis
for setting research and monitoring priorities for
Upper Souris NWR. Investigations must be
sufficiently designed, funded, and carried out to
reliably address proposed hypotheses or questions.

Partnerships are integral to meeting the research
and science goal and objectives. Cooperative efforts
are supported with shared funding, lodging, vehicles,
equipment, knowledge, and expertise.

Operations Goal

Efficiently use funding and staffing for the benefit of
all natural and cultural resources, the National
Wildlife Refuge System, and present and future
generations. Effectively manage visitor service
programs that complement habitat management.

Operations Objective 1

Within 15 years of CCP approval, hire five additional
personnel to protect current resources, assist with
administrative duties, and assist the rest of the staff

to properly handle public use and restore native
prairie habitat and manage wetland resources on 100%
of high-priority habitat units and 50% of moderate-
priority habitat units.

Strategies

— Hire a public use specialist to plan and carry out
an intensive public awareness program to
educate the public about habitat restoration
efforts.

— Hire one full-time wildlife biologist and two
permanent-seasonal technicians to monitor
wildlife and habitat responses to habitat
protection, management, and restoration efforts.

— Hire a full-time fire management specialist to
manage the fire program necessary for habitat
restoration.

— Hire an administrative clerk to assist with
additional administrative duties.

— Maintain 40% of equipment and facilities to
Service standards within 5 years of CCP approval.

— Replace 25% of worn-out equipment within 5 years
of CCP approval, as needed.

Rationale and Assumptions

There are limited resources (funds and staff)
allocated yearly to the refuge. The priority for these
resources is to manage upland and wetland habitats.
If the target (minimum) staffing level and funding
are not reached or only partially reached, fewer
accomplishments will be achieved.

Operations Objective 2

Within 15 years of CCP approval, secure additional
funding necessary to complete habitat restoration on
100% of high-priority habitat units and 50% of
moderate-priority habitat units. Include restoration
with (1) native prairie reseeding, and (2) intensive
management of existing native prairie including
woody plant reduction, invasive species control, and
increased prescribed fire and grazing activities.

Strategies

— Use additional funding to purchase native grass
and forb seeds for reseeding former cropland
and planted cover.

— Use additional funding to purchase herbicides to
control invasive species and remove/control
woody plant expansion.

— Continue to use maintenance management
funding to maintain or replace equipment and
facilities, as needed, to Service standards.

— Secure additional funding to enhance streamflow
monitoring and water management and develop
new area-capacity data for refuge marshes.
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— Use additional funding to purchase facilities to Table 5. Step-down management plans for Des
increase the environmental education program Lacs NWR North Dakota
and expand outreach activities. ! ' N
— g&am.taln tex1(s1t1no%r .fgcﬂlltlézs and equlpmentdto Step-down Completed  Revised Plan,
ervice standards; includes necessary roads, Management Plan, Year Completion
dikes, water control structures, buildings, and Plan Anproved Year
fences (all of which are critical in habitat PP
management and protection). Fire management
. . plan 2003 2007
Rationale and Assumptions
There are limited resources (funds and staff) Habitat _ 2010
allocated yearly to the refuge. The priority for these management plan
resources is to protect and manage upland and )
wetland habitats for wildlife. Operational funding Habitat management 2006 2007
will be targeted to work on the highest priority plan (annual)
habitats and habitat units at the refuge. Management
intensity will be increased on those habitats and .
units and will require additional personnel and Hunting plan 1993 2010
funding to restore native prairie.
Integrated pest 2005 2010
management plan
STEP-DOWN MANAGEMENT PLANS
Law enforcement 2010
The CCP for the Souris River basin refuges is plan -
intended to be a broad umbrella plan (1) that outlines
general concepts and objectives for habitat, wildlife, Predator
visitor services, cultural resources, and partnerships, management plan 1985 2010

and (2) that guides refuge management for the next

15 years. Step-down management plans provide

greater detail for carrying out specific actions Safety plan 1995 2007
authorized by the CCP. Tables 5-7 list step-down

management plans for each refuge that are

anticipated to be needed, along with their current Visitor service plan 1990 2010
status and next revision date.

Water

2006 2007
management plan

Pasqueflower.

Bluet.

Shooting Star. Line art © Cindie Brunner
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Table 6. Step-down management plans for J. Clark

Salyer NWR, North Dakota.

Table 7. Step-down management plans for Upper
Souris NWR, North Dakota.

New or New or
tep-down omplete evise an, tep-down omplete evise an,
Step-d Completed  Revised Pl Step-d Completed  Revised Pl
Management Plan, Year Completion Management Plan, Year Completion
Plan Approved Year Plan Approved Year
Cropland 1997 2008 Fire management 1999 2007
management plan plan
1985 Grassland "
Development plan (obsolete) 2009 management plan 1995 2008
Duck viral enteritis 1973 2012 Habitat work plan 2006 2007
contingency plan (obsolete) (annual)
gljg management 2001 2006 Hunting plan 1993 2009
Habitat management 2006 2006 Integrated pest 2000 2006
plan (annual) management plan
Hunting and fishing 1936 1993 Law enforcement . 2006
plan plan
Integrated pest 2005 2010 Predator 1985 2006
management plan management plan
Law enforcement — 2011 Safety plan 2005 2006
plan
PrEtiios 1985 2012 Sign plan 1986 2012
management plan
Safety plan 1998 2008 Visitor service plan — 2006
Trapping plan 1968 2010 Weusn i gaia 2006 2007
plan (annual)
Visitor service . 2014 Water management 1968 2010+
plan plan (long-range)
* Year is dependent on hiring a public use specialist.
M 2006 2006 ** Year is dependent on hiring a biologist.

plan (annual)

Canada goose.

STAFFING AND FUNDING

This section describes the human and monetary
resources needed to carry out the CCP.

Staffing

Due to a reduced budget within the Service, a
decision was made to change the administrative
structure of the three refuges, two of which had
been part of former refuge complexes (Des Lacs
NWR Complex and J. Clark Salyer NWR Complex).



One project leader will now administer a larger unit
called the Souris River Basin NWR Complex, which
places all three Souris River basin refuges under one
manager. This will provide a consistent message at
international meetings concerning the Souris River
and will allow consistent application of management
practices that the Service developed for this CCP.

Tables 8-10 list current positions along with new
positions that are needed for full implementation of
this CCP. The proposed positions are also included
in the database for the Refuge Operating Needs
System (RONS) (see appendixes V-X).

Funding

Projects required to carry out the CCP are funded
through two separate systems, as follows:
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m The Service uses the RONS database to document
requests to Congress for funding and staffing
needed to carry out projects above the existing
base budget.

m The Service uses the Service Asset Maintenance
Management System (SAMMS) database to
document the equipment, buildings, and other
existing properties that require repair or
replacement.

Lists of the RONS and SAMMS projects required to
carry out this CCP (including maintenance of
structures and equipment to a safe and productive
standard for the 15 years of the CCP) are in the
following appendixes: appendix V (Des Lacs NWR),
appendix W (J. Clark Salyer NWR), and appendix X
(Upper Souris NWR).

Table 8. Current and proposed staff for Des Lacs NWR, North Dakota.

Staff Group Current Positions Additional Proposed Positions (Unfunded)
Management Wildlife refuge manager GS!-13 Wildlife refuge manager GS-11
Wildlife refuge manager GS-5/7/9
Biology None Wildlife biologist GS-12
Wildlife biologist GS-11
Biological science technician GS-11
Visitor services None None
Administration Administrative support assistant GS-5  None
Maintenance Engineering equipment operator WG*10  None

Maintenance worker WG-8

Fire management™
Prescribed fire specialist GS-9
Range technician GS-5

Dispatcher/range technician GS-6

Assistant fire management officer GS-11

Range technician GS-6
Fire operations and fuels specialist GS-9

Law enforcement ~ None

None

1GS=general schedule position
*WG=wage grade position.

*All fire positions are not exclusive to the Souris River Basin NWR Complex, but are shared within the larger Western North Dakota Fire
District that encompasses numerous refuges and wetland management districts in central and western North Dakota.
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Table 9. Current and proposed staff for J. Clark Salyer NWR, North Dakota.

Staff Group Current Positions Additional Proposed Positions (Unfunded)
Management Wildlife refuge manager GS!-13 Wildlife refuge manager GS-9/11

Wildlife refuge manager? GS-12 Wildlife refuge manager GS-9/11

Wildlife refuge manager GS-5/7/9
Biology Wildlife biologist GS-12 Wildlife biologist GS-11

Private lands biologist? GS-11 Resource specialist GS-11

Biological science technician® GS-8
Visitor services None Outdoor recreation planner GS-9
Administration Administrative officer GS-9 Clerk GS-5
Maintenance Auto mechanic WG?-10 None

Engineering equipment operator WG-8
Engineering equipment operator? WG-8

Fire management®  Prescribed fire specialist GS-9 None
Fire program technician GS-7
Range technician GS-5

Law enforcement None Law enforcement officer GS-9

1GS=general schedule position.

*Primary duties are at the J. Clark Salyer WMD.

*WG=wage grade position.

*All fire positions are not exclusive to the Souris River Basin NWR Complex, but are shared within the larger Western North Dakota Fire
District that encompasses numerous refuges and wetland management districts in central and western North Dakota.

Table 10. Current and proposed staff for Upper Souris NWR, North Dakota.

Staff Group Current Positions Additional Proposed Positions (Unfunded)
Management Wildlife refuge manager GS'-12 Wildlife refuge manager GS-11
Biology Wildlife biologist GS-11 Biological science technician GS-9
Biological science technician GS-9 (permanent, career-seasonal; 0.5 FTE?)
Visitor services None Outdoor recreation planner GS-11
Administration Administrative support assistant GS-7  Clerk GS-5 (permanent, career-seasonal;
0.5 FTE)
Maintenance Maintenance worker WG?3-8 None
Fire management™  Fire management officer GS-11 None
Supervisory range technician GS-6/7
Law enforcement  Park ranger GS-9 Park ranger GS-9 (permanent, career-
seasonal; 0.5 FTE)

1GS=general schedule position.

*FTE=full-time equivalent; one or more job positions with tours of duty that, when combined, equate to one person employed for the
standard government work-year.

*WG=wage grade position.

*All fire positions are not exclusive to the Souris River Basin NWR Complex, but are shared within the larger Western North Dakota Fire
District that encompasses numerous refuges and wetland management districts in central and western North Dakota.



PARTNERSHIP OPPORTUNITIES

Opportunities exist near the Souris River basin
refuges to establish partnerships with sporting
clubs, elementary and secondary schools, and
community organizations. A strong partnership
already exists between the Service and the NDGF.

At regional and state levels, partnerships might be
established with organizations such as Ducks
Unlimited, The Nature Conservancy, National
Audubon Society, National Wild Turkey
Federation, North Dakota Wildlife Federation,
wildlife societies, Delta Waterfowl, and many
others.

MONITORING AND EVALUATION

The step-down management plans (tables 5-7) will
describe specific monitoring and evaluation activities.

Adaptive management is a flexible approach to
long-term management of biotic resources.
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Adaptive management is directed, over time, by the
results of ongoing monitoring activities and other
information. More specifically, adaptive
management is a process by which projects are
carried out within a framework of scientifically
driven experiments to test the predictions and
assumptions outlined within a CCP (figure 16).

To apply adaptive management, specific survey,
inventory, and monitoring protocols will be adopted
for the Souris River basin refuges. The habitat
management strategies will be systematically
evaluated to determine management effects on
wildlife populations. This information will be used
to refine approaches and determine how effectively
the objectives are being accomplished. Evaluations
will include participation by the HAPET, the
ecosystem team, and other appropriate partners. If
monitoring and evaluation indicate undesirable
effects for target and nontarget species or
communities, alterations to the management
projects will be made. Subsequently, the CCP will be
revised.

Figure 16. The adaptive management process.






abiotic—Pertaining to nonliving things.

accessible—Pertaining to physical access to areas
and activities for people of different abilities, especially
those with physical impairments.

adaptive management—Rigorous application of
management, research, and monitoring to gain
information and experience necessary to assess and
modify management activities; a process that uses
feedback from research, monitoring, and evaluation
of management actions to support or modify objectives
and strategies at all planning levels; a process in
which policy decisions are implemented within a
framework of scientifically driven experiments to
test predictions and assumptions inherent in a
management plan. Analysis of results helps managers
determine whether current management should
continue as is or whether it should be modified to
achieve desired conditions.

Administration Act—National Wildlife Refuge System
Administration Act of 1966.

alternatives—Different sets of objectives and
strategies or means of achieving refuge purposes and
goals, helping fulfill the Refuge System mission and
resolving issues.

amphibian—Class of cold-blooded vertebrates
including frogs, toads or salamanders.

animal unit month (AUM)}—Measure of the quantity
of livestock forage. Equivalent to the amount of
forage needed to support a 1,000-pound animal (or
one cow/calf pair) for one month.

annual—A plant that flowers and dies within 1 year
of germination.

approved acquisition boundary—Project boundary
that the director of the U.S. Fish and Wildlife
Service approves on completion of the detailed
planning and environmental compliance process.

ATV—AIll-terrain vehicle.
AUM—See animal unit month.

baseline—Set of critical observations, data, or
information used for comparison or a control.

biological control, also hiocontrol—Reduction in
numbers or elimination of unwanted species by the
introduction of natural predators, parasites, or
diseases.

biological diversity, also biodiversity—Variety of life
and its processes, including the variety of living

organisms, the genetic differences among them, and
the communities and ecosystems in which they occur

Glossary

(“U.8S. Fish and Wildlife Service Manual” 052 FW
1.12B). The National Wildlife Refuge System’s focus
is on endemic species, biotic communities, and
ecological processes.

biological integrity—Composition, structure, and
function at the genetic, organism, and community
levels consistent with natural conditions and the
biological processes that shape genomes, organisms,
and communities.

biomass—Total amount of living material, plants
and animals, above and below the ground in a
particular habitat or area.

biota—Animals and plants of a given region.
biotic—Pertaining to life or living organisms.

breeding habitat—Habitat used by migratory birds
or other animals during the breeding season.

bhuffer zone or buffer strip—Protective land borders
around critical habitats or water bodies that reduce
runoff and nonpoint source pollution loading; areas
created or sustained to lessen the negative effects of
land development on animals and plants and their
habitats.

canopy—Layer of foliage, generally the uppermost
layer, in a vegetative stand; midlevel or understory
vegetation in multilayered stands. Canopy closure
(also canopy cover) is an estimate of the amount of
overhead vegetative cover.

CCC—=See Civilian Conservation Corps.
CCP—See comprehensive conservation plan.
CFR—See Code of Federal Regulations.
cfs—Cubic feet per second.

Civilian Conservation Corps (CCC}—Peacetime civilian
“army” established by President Franklin D.
Roosevelt to perform conservation activities from
1933—42. Activities included erosion control;
firefighting; tree planting; habitat protection; stream
improvement; and building of fire towers, roads,
recreation facilities, and drainage systems.

climax—Community that has reached a steady state
under a particular set of environmental conditions; a
relatively stab