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Formatting Note: This document is formatted to print on 8% by 11 inch paper with the exception of some figures and
tables that are sized 11 by 17 inches. The larger format is necessary to adequately illustrate detail on certain complex
figures and to display comparison data for the 18 major land resources areas in South Dakota.
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EXECUTIVE SUMMARY

Background:

The South Dakota Wildlife Action Plan uses a science-based approach to assess the health of South
Dakota’s fish and wildlife and associated habitats, evaluate the problems they face, and outline actions to
help conserve them for the long term. This plan encourages voluntary partnerships among governmental
entities, tribes, organizations, and private citizens to help prevent fish and wildlife from becoming
endangered and to provide for the needs of the full array of fish and wildlife and habitat diversity for the
future sustained enjoyment and use by South Dakota’s residents and visitors. The Plan provides a strategic
framework to allow cooperators to identify and implement priorities at various scales, whether linked to
habitats or fish and wildlife species.

The South Dakota Wildlife Action Plan was revised to maintain eligibility for certain federal funding
sources and to make use of new information on species and habitats in South Dakota. The revision process
presented an opportunity for a comprehensive evaluation of fish and wildlife and associated habitats.
Because availability of data differs for different ecosystems, discussions in this plan are separately
presented for aquatic ecosystems and terrestrial and riparian-wetland ecosystems. The emphasis of the
described approach for terrestrial and riparian-wetland ecosystems is to encourage voluntary actions
among conservation partners, agencies, tribes, and individuals to provide habitats that occurred prior to
European settlement of South Dakota, with the expectation that this approach will accommodate the
needs of the majority of species. The concept of using an historical reference is based on the fact that the
array and distribution of ecosystems across South Dakota shaped and sustained the region’s biological
diversity and that most fish and wildlife species in South Dakota today resulted from historical ecosystems
on the Great Plains. Aquatic species are proposed to be accommodated through conservation opportunity
areas that consider known and expected species occurrences and other important facets of aquatic
ecosystems.

Changes from 2006 Plan:

Significant changes in the revision include:
new information on species and habitats incorporated;

terrestrial ecosystem boundaries shifted to Major Land Resource Areas (MLRAs), a classification
developed by the Natural Resources Conservation Service (NRCS) and consistent with the ecosystem-
based approach of the plan;

a separate ecological framework, adapted from the aquatic National Aquatic Gap Analysis Program of
the Missouri River (MOGAP) project, used in the aquatic portion of the plan;

climate change impacts considered;
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terrestrial and aquatic Conservation Opportunity Areas (COAs) proposed to encourage voluntary
ecosystem restoration with an emphasis on the occurrence of species of greatest conservation need
and intact native habitats;

the most relevant information, particularly related to methodology, streamlined, with background
information placed in appendices; and

Web tools developed that use the plan’s biological information as building blocks for broader uses and
continued engagement of the public and conservation partners.

Species of greatest conservation need:

One-hundred and one animal species were identified as species of greatest conservation need to help
assess the successful implementation of the plan. Criteria included species that are state or federal listed
or under consideration for federal listing as threatened or endangered species; species for which South
Dakota represents an important part of the remaining species’ range; and a variety of characteristics that
may make a species vulnerable.

Unless the information is irrelevant or unavailable, SGCN profiles include a distribution map based on the
best available information, and descriptions of protection status, distribution, key habitat, conservation
challenges, habitat and non-habitat conservation actions, relevant current monitoring programs, relevant
State Wildlife Grant projects, research and monitoring priorities, and pertinent recovery or conservation
plans. Three species previously listed as SGCN; the Bear Lodge jumping mouse, Blanding’s turtle, and
paddlefish; were not included on the revised list. Additional species were selected based on input and
justification from species and taxa experts.

This section includes a discussion of conservation goals for SGCN and two examples (case studies) to assist
the reader in understanding where to find information about each SGCN within the Plan.

Planning approach for terrestrial and riparian-wetland habitats:

The overall planning approach is a coarse filter/fine filter strategy to assure that terrestrial and riparian-
wetland habitat needs are met. The terrestrial/riparian-wetland approach establishes a baseline condition
(historical reference) at a time prior to European settlement. This represents the coarse filter. Additional,
species-specific actions (fine filter) supplement the ecosystem-based approaches. The terrestrial approach
identifies native ecosystem diversity components that provide for the needs of plant and animal species
that evolved and are adapted to these environmental, climatic, and disturbance patterns. Such an
approach is preferable to single-species management and recovery actions that require significant funding
and staff time. A critical consideration in the terrestrial approach is an understanding of natural
disturbance regimes, such as fire, flooding, and grazing patterns, which acted upon habitats.

MLRAs are defined by characterizing underlying soil and topography in landscape patterns, using
information on soils, water, climate, vegetation, and land use. Within the terrestrial ecological systems in
South Dakota, grass-shrub systems make up 82% of the state, and much of the plan’s methodology
evaluates these predominant systems.
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Climate, fire, grazing, black-tailed prairie dogs, beaver, and flood events are the primary natural
disturbance processes that influenced ecosystem diversity prior to European settlement. The plan
describes two drivers of ecosystem diversity — ecological sites and disturbance states. The plan adopts the
NRCS definition of an ecological site, which is a potential-based landscape classification system that
identifies abiotic conditions that influence disturbance patterns and the potential plant communities at a
site.

The riparian-wetland ecological site classification combined several existing classification systems. Four
hydrogeomorphic (HGM) classes and 7 hydrology sub-classes are identified. The framework for describing
the range of disturbance states for an ecological site is a state and transition model. For grass-shrub
ecological sites in South Dakota, the primary disturbance mechanisms were fire and grazing by bison and
black-tailed prairie dogs. Eight disturbance states are identified in the plan.

Plant community descriptions provide a framework for developing appropriate ecosystem restoration
activities. Ecosystem restoration is promoted to return habitats to historical conditions and disturbance
regimes as the benchmarks for comparison to current conditions. Projected climate change effects by
2099 to individual plant species are considered, because of the likelihood that plant species distributions
will shift in response to changing climate. A sample plant community description is provided to
demonstrate this Web tool, which was developed as part of the revision process and will be hosted on
SDGFP’s website.

Planning approach for aquatic habitats:

For aquatic species, a variety of data sources helped identify COAs to meet the needs of aquatic species.
The aquatic approach also used a coarse and fine filter approach. The aquatic approach included
identifying aquatic species of greatest conservation need (SGCN) and identifying areas with the highest
known and probable SGCN occurrences. This information was combined with selection of areas with the
highest probability of conservation success and areas that represented unique watershed types for
aquatic COA consideration.

The MOGAP hierarchical framework was adapted for the South Dakota Wildlife Action Plan from several
sources, resulting in the classification and mapping of riverine ecosystems at 8 levels. Four of these levels
— subregions, ecological drainage units, aquatic ecological system-types (AES-types), and valley segment
types, were used in the COA selection process. AES-types were chosen as the mapping level at which COAs
were assigned.

Conservation challenges overview for terrestrial and riparian-wetland habitats:

Major conservation challenges to terrestrial ecosystem diversity are direct habitat conservation and
indirect habitat alteration through the spread of nonnative species and the suppression of natural
disturbance processes. Climate change projections were combined with an understanding of ecosystem
processes and species needs to evaluate potential impacts. An analysis of land conversion by ecological
sites within MLRAs is presented. The impact of altered disturbance regimes, including fire suppression and
interaction of fire and grazing animals, is described, within the added context of projected climate change.
The current tendency toward moderate-level grazing and the reduction of prairie dog acreage has
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impacted grass-shrub systems in South Dakota. Forest systems have been impacted by grazing, logging,
and fire suppression.

Climate change impacts to terrestrial and riparian-wetland systems:

For terrestrial and riparian-wetland habitats, a downscaled global climate model was used to create a
regional dataset of monthly average precipitation and temperature values for each of South Dakota 18
MLRAs for 2 future periods — 2021 to 2050 and 2070 to 2099. The climate change assessment was
conducted for grass-shrub ecosystems. Forest ecosystem impacts were not evaluated. In South Dakota,
warm-season grasses (C, species) generally occur in warmer locations, and cool-season grasses (Cs species)
generally occur at cooler locations. A series of figures displays predicted climate change compared to
recent conditions in South Dakota’s MLRAs for the following: mean annual temperature, mean annual
precipitation, mean winter and spring precipitations, mean growing season precipitation, and mean
summer precipitation. In general, the data indicate greater winter precipitation for most MLRAs, variable
precipitation during the growing season, and significant temperature increases. Weather events are also
anticipated to be more extreme.

Of particular interest from the climate change projections for terrestrial and riparian-wetland habitats is
the potential impact of July temperature on the balance of C;/C, plant species. One analysis of Great
Plains grasslands indicates a shift from C; to C, dominance at the projected July temperatures for all but
one of South Dakota’s MLRAs. Projected climate change impacts to individual plant species are added
considerations in native ecosystem restoration projects, which may result in a change in recommended
plant species to those more likely to be successful under shifting climate change conditions.

Impacts of direct and indirect alteration of riparian-wetland habitats are discussed, including conversion
for agriculture and disruption of natural disturbance process through dams, channelization, diversion and
related stream flow reductions, beaver population reduction, and invasive nonnative species impacts.

Climate change impacts to wetlands are discussed in the context of speculation that a 10% increase in
spring precipitation will be needed to offset impacts of a 2°C temperature increase. Impacts of projected
higher levels of evaporation/evapotranspiration during summer months will vary with HGM class and
hydrology sub-class. Climate change impacts to wetlands are expected to be more severe in western
South Dakota, although impacts to eastern South Dakota wetlands will vary with basin capability of
holding water and whether wetlands are fed by groundwater or other sources.

Conservation challenges overview for aquatic systems:

As with terrestrial and riparian-wetland habitats, direct and indirect habitat conversion and alteration are
considered the most significant threats to aquatic systems. Interactions between land practices and
aquatic systems must also be considered for influences on stream temperature and flow, aquatic
vegetation impacts, altered nutrient loads, and sedimentation. Indirect impacts include flood control,
channelization, removal of beaver, and introduction of nonnative species.
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Climate change and human stressor impacts to aquatic species:

Predicted climate change impacts to aquatic species were determined using NatureServe’s vulnerability
assessment tool. Six aquatic SGCN fit the most serious category, extremely vulnerable to climate change
impacts. They were Finescale Dace, Lake Chub, Mountain Sucker, Northern Pearl Dace, Northern Redbelly
Dace, and Southern Redbelly Dace. Two aquatic SGCN, Longnose Sucker and Sturgeon Chub, were
considered highly vulnerable to climate change impacts, the second most serious category. Not all aquatic
SGCN were analyzed, due to lack of information. The predictive value of this exercise is expected to
improve with additional information.

Nine data layers related to stressors to aquatic habitats were analyzed and ranked for use in the human
stressor index (HSI), which was a large component of the aquatic conservation opportunity area
identification. These data included impervious surfaces, percent land cover in cropland, confined animal
feeding operations, road stream crossings, major hydrologic modifications, dams, permitted discharges,
active oil and gas wells, and gravel mining locations.

Conservation challenges summary:

In addition to challenges linked to habitats, a variety of challenges pertaining to terrestrial or aquatic
habitats or species, or both, are described. Major categories include land use practices, movement
barriers, nonnative species, recreational disturbance, and diseases.

Conservation actions overview:

The complexity of designing strategies to address impacts of habitat loss by direct and indirect means and
the poor understanding of habitat juxtaposition and quality are described. The many unknowns in this
area support the selection of the ecosystem representation approach as the coarse filter to accommodate
the needs of the majority of species.

Representation goals:

As with the original plan, representation goals for terrestrial and riparian-wetland systems are set at 10%
of the primary historical ecosystem for each ecological site within each MLRA. This figure has been
suggested, but it is not a scientifically-proven number to assure sustainability of all species and habitats.
Habitat types most likely to be underrepresented today are areas with frequent fire regimes and light
grazing. A list of actions to help achieve representation goals is presented and organized by categories of
management, research, and education.

Terrestrial COA identification:

Prior to proposing an approach, SDGFP contacted other natural resource agencies and tribes and visited
with internal habitat staff for input. Terrestrial COAs were designed to attempt to provide for the 10%
representation goals previously described. Data sources/layers included lands protected because of public
ownership or permanent easement, large intact habitat blocks with relatively low levels of human
impacts, buffers around major rivers, and wildlife species data points combined as a species richness
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category. Proposed terrestrial COAs are considered a first step in a process that should include
consideration of existing conservation initiatives and logical land management planning boundaries.

Aquatic COA identification:

Aquatic COA selection criteria included highest confirmed/probable species richness for aquatic SGCN,
lowest human stressor index value, and highest percentage of public land ownership. Additional COAs
were selected to accommodate underrepresented SGCN with limited ranges. Forty-nine aquatic COAs
were selected to assist in identifying high-quality examples of habitat types in South Dakota that will help
maintain aquatic diversity.

Conservation actions summary:

In addition to providing for the 10% representation goals for terrestrial and riparian-wetland systems and
for testing the utility of the terrestrial and aquatic COAs, a number of conservation actions to assist in
meeting ecosystem diversity goals are described. They are organized into coordination, management,
research, and education categories.

Public involvement:

A public attitude survey conducted during the revision process indicated continued strong support among
South Dakotans for wildlife and efforts to maintain quality habitat. Eighty percent of South Dakota
residents reported that they believe fish and wildlife contribute to a high quality of life. Results on specific
issues or species conflicts can help SDGFP and its partners formulate educational strategies to best
address misunderstandings or lack of public support for critical conservation initiatives. The survey also
indicated that more than 91% of South Dakota residents have participated in hunting, fishing, or wildlife
viewing at some point in their lifetime.

Public involvement strategies included outreach to government agencies, tribes, and the general public
using the SDGFP website for sharing general information and for gathering specific input, such as
comments on the draft SGCN list. Specific, targeted requests for input were also sent to government
agencies and tribes throughout the revision process. Open houses were held at the agency’s 2 outdoor
campuses/regional offices, in Sioux Falls and Rapid City. Internal staff were regularly updated on the
revision’s progress. All input was carefully considered during all phases of the plan revision.

A 5-week public comment period resulted in responses from 6 entities. All comments were reviewed and
discussed by the Wildlife Action Plan Science and Outreach teams and responses prepared for those that
related to the Plan. In addition, the SDGFP Commission was briefed at various points during the Plan’s
preparation, resulting in an official endorsement of the Plan by the Commission at their June 2014
meeting.

Monitoring, research, and adaptive management:

Monitoring strategies and information needs are described to evaluate ecosystem diversity goals and to
determine whether representation goals are met. Goals can be met with public land acreage and through
Farm Bill programs that target ecosystem restoration. Data gathering will help address the need to
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monitor ecosystem goals at the landscape level for comparison to historical amounts. Ecosystem- and
community-level monitoring should evaluate composition, structure, and function to determine if areas
are representative of historical plant communities or are, for instance, degraded with invasive species to
the point that they no longer function appropriately as representative ecosystems.

A variety of potential monitoring activities at the species, ecosystem, community, and landscape levels are
described. These lists can be prioritized and matched to available funding. Research and monitoring need
lists were drafted by SDGFP staff for terrestrial and aquatic animal groups, by habitat type or geographical
areas, and to meet conservation challenges and restoration needs. Lists reflect input received from
government agencies, tribes, and species experts.

The adaptive management philosophy is described, as well as the anticipated influence of the upcoming
shift to a new accountability system within the U.S. Fish and Wildlife Service’s Federal Assistance Program.

Plan review:

SDGFP intends to review the plan at 10-year intervals, unless there are compelling reasons to revise the
plan sooner. To assure use of the appropriate methods of engaging conservation partners, SDGFP will
contact them early in the revision process to determine how they recommend that SDGFP solicit input.
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AES - Aquatic Ecological System

AlS — Aquatic Invasive Species

BLM - Bureau of Land Management

C - °Celsius

COA - Conservation Opportunity Area

CREP - Conservation Reserve Enhancement Program
CRP - Conservation Reserve Program

DGCM — Downscaled Global Climate Model
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EPA - Environmental Protection Agency

ESA — Endangered Species Act
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FSA — Farm Service Agency
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GPFHP - Great Plains Fish Habitat Partnership
HAPET - Habitat and Population Evaluation Team
HCPC - Historical Climax Plant Community

HGM — Hydrogeomorphic (system)

HSI - Human Stressor Index

HUC_8 - Eight digit Hydrologic Unit Code

LCC — Landscape Conservation Cooperative

MFRI - mean fire return interval

MLRA — major land resource area
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MOGAP - National Aquatic Gap Analysis Program of the Missouri River Basin
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NGP — Northern Great Plains
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NLCD - National Land Cover Data

NPS - National Park Service

NRCS — Natural Resources Conservation Service

NWI — National Wetlands Inventory

PARC — Partners in Amphibian and Reptile Conservation
PARCA — Priority Amphibian and Reptile Conservation Areas
SDBBA — South Dakota Breeding Bird Atlas

SD DENR - South Dakota Department of Environment and Natural Resources
SD DOT — South Dakota Department of Transportation
SDGFP - South Dakota Game, Fish and Parks

SDNHD - South Dakota National Heritage Database

SDSU — South Dakota State University

SDOU — South Dakota Ornithologists’ Union

SDWAP — South Dakota Wildlife Action Plan

SGCN - Species of Greatest Conservation Need

SOM - soil organic matter

STM - State and transition model

SWG - State Wildlife Grant

TNC — The Nature Conservancy

TRACS — (Wildlife) Tracking and Reporting Actions for the Conservation of Species
USACE — United States Army Corps of Engineers

USEPA — United States Environmental Protection Agency
USFS - United States Forest Service

USFWS - United States Fish and Wildlife Service

USGS - United States Geological Survey

VST - Valley Segment Type

WAP - Wildlife Action Plan

WGA — Western Governors’ Association

WVO - Wildlife Value Orientation

South Dakota Game, Fish, and Parks Page xxvi



South Dakota Wildlife Action Plan

PLAN ORGANIZATION - WHERE TO FIND KEY ELEMENTS

The following summary identifies the Sections in the South Dakota SDWAP that address the eight key
elements required by Congress and briefly describes changes made to these sections for the 2014 update.
Sections of the Plan that are described as unchanged were evaluated during the revision process and
found to be suitable processes.

The revision process began with an initial contact with the U.S. Fish and Wildlife Service’ Wildlife and Sport
Fish Restoration Program in Denver, Colorado (Appendix A).

Table 1-1. Location of key elements within the South Dakota Wildlife Action Plan and description of 2014 updates to
these elements, where applicable.

ELEMENT AND SUB-ELEMENT CHAPTER/SECTION 2014 UPDATE

1 - Species

Species of greatest - Chapter 1, Section 1.5 - Reviewed and revised list
conservation need (overview) (overview section); used new

data sources and expert

Chapter 2 (full list) opinions for list development

Chapter 2, Section 2.1

Description of species profile
(conservation goals)

format, map data sources and
Appendix C (species profiles) case studies to help reader
understand where to locate

Chapter 4, Section 4.4 species of greatest
(aquatic SGCN review) conservation need (SGCN)
information

Appendix U (supplemental

information on Aquatic . Species profile for each SGCN

SGCN associated with COAs)
Relevance of SGCN locations

and species richness to aquatic
conservation opportunity area
selection

Listing of aquatic SGCN
associated with conservation
opportunity areas (COAs)

2 — Key Habitats

Descriptions - Chapter 3, Section 3.1-3.6 - Used Major Land Resource
Area (MLRA) boundaries as
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Chapter 4, Sections 4.1-4.3

terrestrial ecoregion
boundaries

Descriptions of natural
disturbance processes

Descriptions of ecological sites
used for terrestrial and
riparian-wetland systems

Developed database of native
ecosystem plant community
tables

Adapted aquatic classification
system from USGS MOGAP
project for Missouri River
drainage

Locations

Appendix C (species profiles)

Chapter 3, Sections 3.4 and
3.6

Chapter 4, Section 4.4
Chapter 6, Section 6.1
Chapter 6, Sections 6.3-6.5

AppendicesRand T
(supplemental information
on COAs)

Current distributions of SGCN

Updated ecological site GIS
layers and maps using new
data for terrestrial and
riparian-wetland ecosystems

Used aquatic SGCN to describe
species richness

Representation goals at 10%
level identified for terrestrial
and riparian-wetland
ecosystems

Selected terrestrial
conservation opportunity
areas to meet representation
goal of 10% of ecological sites
within each MLRA

Selected aquatic conservation
opportunity areas to
accommodate the needs of
SGCN, using a variety of data
sources on habitat, stressors
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and SGCN predicted and
known occurrences

Relative Conditions

Chapter 3, Section 3.6, plus
SDGFP web tool to allow
users to find lists of
recommended plant species
matched to ecological sites
for restoration potential

Chapter 5, Section 5.4

Chapter 6, Sections 6.3-6.5

Updated assessment of
ecological sites with new
information, including climate
change impacts

Descriptions of the aquatic
habitat levels within aquatic
MOGAP

Terrestrial and aquatic COA
identification process included
data on intact habitats,
protected lands, and relative
human stressors

3 — Conservation Challenges

Causes of concern — terrestrial
ecosystems

Chapter 5, Section 5.1 and
5.5

Updated based on new
information, including climate
change assessment

Causes of concern —riparian-
wetland system

Chapter 5, Section 5.2 and
55

Updated based on new
information, including climate
change assessment

Causes of concern — aquatic
systems

Chapter 5, Section 5.4 and
5.5

Updated based on new
information

Causes of concern — species

Chapter 5, Section 5.3

Appendix C (species profiles)

Consideration of climate
change impacts

Literature review and update

4 — Conservation Actions

Conservation goals —
representation goals for
terrestrial ecosystem diversity

Chapter 6, Section 6.1 and
6.6

Chapter 6, Section 6.4

Updated based on key habitat
changes and climate change
assessment

Identified terrestrial
conservation opportunity
areas — new approach not
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found in original Plan

Conservation goals —aquatic
SGCN representation through
conservation opportunity area
identification

Chapter 6, Section 6.5

New approach not found in
original Plan to accommodate
the needs of aquatic SGCN and
other aspects of aquatic
biodiversity

Conservation goals and actions
— species

Chapter 2, Section 2.1
Chapter 5, Section 5.3
Chapter 6, Section 6.6
Appendix C (SGCN profiles)

Appendix K (species or
habitat restoration needs)

Mitigation descriptions for
climate change impacts to
terrestrial and riparian-
wetland SGCN

Listing of recommended
coordination, management,
research, and education
practices

Updated for SGCN

Conservation actions — key
habitats

Chapter 3, Section 3.6
Chapter 6, Sections 6.5

Appendix K (species or
habitat restoration needs)

Updated based on key habitat
changes and climate change
assessment

Aquatic COA process
incorporated emphasis on key
habitats needed to
accommodate the needs of
SGCN and other aspects of
aquatic biodiversity

Priorities for implementation

Chapter 6, Section 6.1
Chapter 6, Section 6.5

Appendix C (SGCN profiles)

Emphasis on ecosystem
diversity and historical
reference for ecosystem
restoration for terrestrial and
riparian-wetland ecosystems

Agquatic COAs identified to
accommodate the needs of
aquatic SGCN

Specific research and
monitoring priorities
contained in SGCN profiles, in
addition to identified habitat
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priorities for ecosystem
diversity maintenance and
restoration

5 - Monitoring

Monitoring — terrestrial
ecoregions and ecosystems

Chapter 8, Section 8. 1

Updated based on new
information

Monitoring — aquatic
ecosystems

Chapter 8, Section 8.2

Added to 2014 revision

Monitoring — species

Chapter 8, Section 8.3

Appendix E (ongoing
monitoring programs)

Appendix C (species profiles)

Updated based on new
information, including State
Wildlife Grant project results

Monitoring — effectiveness of
strategy

Chapter 2 and Appendix C
(species profiles)

Chapter 6, Sections 6.1-6.2

Chapter 6. Sections 6.3-6.5

SGCN list as fine-filter
approach

Updated based on new
information

Addition of terrestrial and
aquatic COAs identified as
tools for accommodating
habitats and SGCN
requirements

Priority research, monitoring
and survey efforts - species

Chapter 8, Sections 8.3
Appendix C (species profiles)

Appendices G-K (compiled
research and survey needs)

Reviewed and updated, with
input from government
agencies, tribes, and species
experts

Adaptive management

Chapter 8, Section 8.1-8.3

Updated based on new
information

6 — Strategy Review

Procedures

Chapter 9

Reviewed but unchanged

South Dakota Game, Fish, and Parks

Page xxxi




South Dakota Wildlife Action Plan

7 — Coordination

Plan development, including

SGCN list development and
review

Chapter 7, Sections 7.1-7.2

Appendix V (listing of
agencies, universities, and
tribes contacted during
revision process)

Updated with new staff, new
data sources, and updated lists
of agency and tribal contacts

Plan implementation

Chapter 7

Reviewed but unchanged

Plan review and revision

Chapter 9

Revision interval changed to
10 years

General framework for future
revision described

8 — Public Participation

Plan development

Chapter 7, Sections 7.3-7.4

More extensive use of SDGFP
website; did not use Advisory
Group method for revision

Public attitude survey

Chapter 7, Section 7.5

Conducted attitude survey to
continue understanding
public’s attitudes about
wildlife and native habitats;
repeated some question asked
during survey conducted
during original Plan
preparation

Plan implementation Chapter 7 More extensive use of SDGFP
website during revision and
subsequent implementation
planned

Plan review and revision Chapter 9 More extensive use of SDGFP

Appendix W (public
comments and SDGFP
responses/resolutions)

website during revision and
subsequent implementation
planned
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CHAPTER 1 INTRODUCTION

European settlers coming to South Dakota in
the 1800s found and exploited a wealth of
natural resources, including abundant
wildlife populations. Species such as the
American bison, pronghorn, and white-tailed
deer were decimated by the early 1900s and
others, such as the passenger pigeon,
eastern elk, and Audubon’s bighorn sheep,
were lost forever to extinction. Fearing
further losses, hunters led a new movement
of wildlife conservation, which included new
hunting ethics, the science of wildlife
management, and other protection measures.

A survey by South Dakota Game, Fish and Parks (SDGFP) found that more than 90% of the public believe
that South Dakota should preserve as much wildlife as possible and that healthy wildlife populations are
important to our economy and our well-being. They consistently classified wildlife and natural resource
conservation as a critical part of our outdoor heritage. This result wasn’t surprising to those of us who
have both worked in the wildlife field and enjoyed our state’s tremendous fish and wildlife resources in
our leisure time.

Our forward-thinking ancestors helped assure that we would have fish to catch, game to hunt, and other
critters to view, photograph and just simply enjoy having around. The Sport Fish and Wildlife
Restoration Programs were established to steer hunter and angler dollars back to the management and
restoration of fish and game and to stem the tide of resource exploitation and misuse. Other laws have
helped in the awesome challenge of monitoring and managing the complex pieces of our natural world.

But we still have far to go to do something as meaningful as our ancestors did when they passed the
landmark bills that set the stage for sound fish and wildlife management. Wildlife managers have tended
to focus on certain game species and their habitats, with less emphasis on nongame species and some
landscapes that may not fit our traditional view of “good” habitat. Many of the species on state and
federal lists of endangered species may have unfamiliar names and small distributions — they’ve fallen
through the cracks of wildlife management, but we know that each component of our natural world is a
critical piece.

Many dedicated people continue to search for a long-term solution to fill these cracks in our
conservation efforts. In the meantime annual funding from Congress has helped immensely in assisting
states to meet their increasing responsibilities to manage for the needs of all fish and wildlife species
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and their habitats. State Wildlife Grant funding is one example, and the South Dakota Department of
Game, Fish and Parks (SDGFP) will continue to make the best use possible of this important funding
source as long as it lasts. When we accepted these funds, we committed to preparing a comprehensive
plan for all fish and wildlife species in the state (SDGFP 2006). This revised plan (Plan) offered a great
opportunity to revisit where we are and where we should go from here.

This Plan is a voluntary guidance document with an emphasis on conserving biological diversity in South
Dakota through partnerships and cooperation. The Plan is not a set of mandates or a land acquisition
model. Nor is the plan specific to SDGFP. To be successful in avoiding future endangered species
conflicts and jeopardizing unique habitats, we must engage private landowners, tribes, environmental
and agricultural organizations, government entities ranging from local to federal agencies, as well as the
more than 90% of our citizens who believe in the importance of wildlife to our quality of life and to our
economy.

We recognize the sovereign status of tribes in South Dakota. Since the vast majority of lands in South
Dakota are privately held, private land management and voluntary landowner participation are essential
to successful wildlife management. The Plan’s approach is to consider what our landscape was like
before settlement, but that doesn’t mean we would like to turn back the clock to a time before
agriculture or other land-altering practices came to South Dakota. The Plan focuses on native species
and habitats, but we have no intention of abandoning our commitment to introduced species, such as
the ring-necked pheasant, which is an irreplaceable part of our agency’s history and our state’s hunting
legacy. This plan does not replace other planning efforts, such as those dealing with game management,
but attempts to address broader, unmet needs. We hope to build on our traditional strengths and
constituents in expanding our stewardship to resources that need our attention and care. We support
the use of the best science available and the continued collection of sound information to help SDGFP
and the SDGFP Commission make informed decisions. We plan to use the best practices available for
conservation education to teach South Dakota’s children and adults about our unique natural resources.

Each of us, whether we hunt, fish, hike, feed birds, or photograph nature, has a treasured memory or a
special place that helped to cultivate and personalize our connection with nature. It may be a memory
of the first fish we caught, an amazing retrieve by a hunting dog, a traditional family camping spot, or an
unforgettable chance encounter with something wild. Our vision for this Plan is that each of us can find
a way to contribute to our state’s future natural diversity to replicate what our ancestors did for us in
fish and wildlife conservation. We hope that our commitment to making things better will assure that
our grandkids and yours have the chance to create their own treasured memories and find their own
special places in nature.

1.1 Background

Since the advent of wildlife management, federal laws and policies have placed the primary
responsibility for wildlife management programs in the hands of the 50 states. However, the effective
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implementation of these programs has long depended on adequate federal funding. To fund these
programs, Congress passed the 1937 Wildlife Restoration Act, also known as the Pittman-Robertson Act,
which imposed a 10% manufacturer’s tax on hunting ammunition and firearms. Tax proceeds generated
from this Act are distributed to state fish and wildlife agencies for research, habitat protection, and
species recovery. Anglers followed suit in 1950, urging passage of the Sport Fish Restoration Act, also
called the Dingell-Johnson Act. The Dingell-Johnson Act placed a 10% manufacturer’s tax on fishing rods,
reels, and tackle to be distributed to state fish and wildlife agencies for sport fish restoration. The
Wallop-Breaux Amendment was passed in 1984 to expand the Dingell-Johnson Act by including boating
and angling gear for financial support of recreation access and education programs. With the primary
source of funding for state wildlife programs coming from hunters and anglers, state wildlife managers
implemented very successful management programs to recover or improve game species. However,
nongame and endangered species funding needs have not been linked with a similar funding solution.
Today, hundreds of species are considered in danger of extinction. Endangered Species Act (ESA) funds
have helped recover some well-known species, such as the bald eagle and peregrine falcon but
hundreds more are declining every year. Efforts to recover declining species are extremely expensive,
and most wildlife advocates agree that preventive actions that keep species from needing to be listed
under ESA are the answer to assure the future of America’s fish and wildlife resources.

Recognizing the need to take action to prevent species declines, more than 6,400 groups have come
together as the Teaming with Wildlife Coalition. This Coalition includes wildlife managers,
conservationists, hunters and anglers, businesses, and many others who support the goal of restoring
and conserving our nation's wildlife. Teaming with Wildlife is a legislative effort to identify and secure a
stable, long-term funding source for fish and wildlife species that have not been traditionally funded by
existing federal programs. A well-funded, coordinated approach to inventories, management, and
related educational efforts can help prevent future endangered species listings and help state wildlife
agencies fulfill their trust responsibility to manage for the needs of all wildlife species.

As a result of the efforts of the Teaming with Wildlife Coalition and others, the Federal Government
developed the State Wildlife Grant Program. The State Wildlife Grant Program provides funding to every
state and territory to support conservation aimed at keeping wildlife from becoming endangered. This
program continues the long history of cooperation between the federal government and the states for
managing and conserving wildlife species. To receive future federal funds through the State Wildlife
Grant program, Congress charged each state and territory with developing a Wildlife Action Plan. The
wildlife plans provide an essential foundation for the future of wildlife conservation and an opportunity
for states, federal agencies, and other conservation partners to strategically think about their individual
and coordinated roles in conservation efforts across the nation.

The South Dakota Department of Game, Fish, and Parks completed its statewide Comprehensive Wildlife
Conservation Plan, now called the South Dakota Wildlife Action Plan (SDWAP) in 2006, and it was
approved by the U.S. Fish and Wildlife Service shortly thereafter. The SDWAP serves as a strategic vision
and plan of action for statewide wildlife conservation and makes South Dakota eligible for Federal
conservation funding. The SDWAP identifies conservation needs and actions that can be implemented
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by landowners, agencies, partnerships, or private organizations. Further, it prioritizes resources and
activities to prevent future decline of species and ecosystems in South Dakota. It places emphasis on
ecosystems and species of greatest conservation need (SGCN).

The purpose of the SDWAP is to provide:

1. A strategic vision and plan of action for statewide wildlife conservation and funding; a
declaration of goals and how to achieve them.

2. A means for collaboration among diverse interests that helps achieve the goals of maintaining or
enhancing South Dakota’s ecosystems and wildlife resources.

As such, the SDWAP is designed to maintain and conserve the State’s biodiversity. It is designed to
operate using proactive measures and incentive-based programs on private lands, and cooperative
efforts with other agencies on public lands. It is a plan not just for SDGFP but for cooperative efforts to
include landowners, other agencies, and organizations. It emphasizes the State’s native biodiversity, but
is not designed to detract from the value of important nonnative species, and in fact, provides many
indirect benefits to many of these species such as ring-necked pheasants. The plan does not replace
other planning efforts, such as those developed for game management, but rather addresses broader
biodiversity objectives using complementary programs.

The SDWAP helps guide voluntary and cooperative actions, and does not place mandates or restrictions
on uses of private land. It uses an historical reference to help characterize and understand biological
diversity, but is not a plan to return to historical conditions. The programs and approaches
recommended are based on a recognition and respect for private property rights as well as recognizing
the importance of tribal sovereignty in any cooperative programs. It is developed with the view that
working cooperatively and identifying mutually agreed upon programs and actions will produce desired
conservation benefits that can be effectively integrated with other land uses and objectives.

1.2 Summary of Plan Updates and Changes

For the last several years, SDGFP has been coordinating and leading a planning team to revise the
SDWAP to incorporate new or updated information and evaluate the potential impacts of climate
change on South Dakota’s ecosystems and species. Specifically, the SDWAP has revised its terrestrial
ecological boundaries to take advantage of improved tools and ecological information developed for
Major Land Resource Areas (MLRAs), as classified and mapped by the Natural Resources Conservation
Service. Within each MLRA, the native ecosystem diversity for forest, grass, and shrub ecosystems has
been updated to reflect the current knowledge of ecosystem diversity applied at this scale. This
additional information will better assist managers in implementation of restoration activities. Further,
wetland and riparian ecosystem classification is updated and mapped using improved data and
methods. In addition, the recently updated Aquatic GAP information has been incorporated to map key
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watersheds and identify key stream and river reaches with high conservation value or management
needs.

Concerns over climate change have dramatically increased since the original plan was developed.
Congress has allocated funding to specifically incorporate climate change considerations into state
Wildlife Action Plans. The SDWAP, with its ecosystem-based approach, is very well positioned to
incorporate meaningful considerations for climate change. The effect of climate change on ecosystems
in terms of potential changes to species compositions and structures is incorporated, where information
is available. The results of the evaluation of climate change effects on ecosystems were then used to
evaluate the potential effects on SGCN.

The Plan included 90 SGCN in 2006 and after review this was increased to 101 species in 2014.
Requirements for many of these species as well as their status in South Dakota may not be well
documented. New information on some of these species has been generated during recent years. In
addition, some species of concern have been added where information on habitat or population status
indicate possible declines or projections for climate change in South Dakota indicate significant future
challenges for a species.

To assist with targeted planning for conservation actions, conservation opportunity areas are identified
for the updated SDWAP. These areas represent the best opportunities for voluntary ecosystem
restoration or other effective management actions within South Dakota and may also include areas with
large numbers of SGCN or important linkage zones. Identification of conservation opportunity areas also
allows for improved or renewed opportunities to build collaborative relationships with landowners and
stakeholders in those landscapes, especially those with an interest in fish and wildlife conservation in
South Dakota. See Figures 6-5 and 6-11.

An additional objective for the 2014 update of the SDWAP is to make the document more user-friendly
as well as improve our online supporting resources. To accomplish this, the data developed for the 2014
update will be made available to the public in a new web-based tool available for conservation planning.
The SDWAP itself has been streamlined to present key information on the overall ecosystem-based
process, identification of SGCN, predicted effects of climate change, discussion of conservation
challenges, recommendations for conservation actions, and identification of conservation opportunity
areas.

Incorporation of Wildlife Action Plan Best Practices

Wildlife Action Plan revisions offer the opportunity to craft plans that increase consistency across state
boundaries. A committee working under the Association of Fish and Wildlife Agencies (AFWA) provided
voluntary guidance for consideration during plan revisions (AFWA 2012). Although the AFWA report was
finalized after much of South Dakota’s Plan was drafted or the revision processes finalized, this Plan
incorporated many of the suggested best practices. A summary is presented in Appendix B.
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1.3 Key Elements

Congress identified eight required elements of a state wildlife action plan with the expectation that
“species in greatest need of conservation” will be identified, while also addressing the “full array of
wildlife” and wildlife-related issues. The strategies must provide and make use of:

1. Information on the distribution and abundance of species of wildlife, including low and declining
populations as the State fish and wildlife agency deems appropriate, that are indicative of the
diversity and health of the State’s wildlife; and,

2. Descriptions of locations and relative conditions of key habitats and community types essential
to conservation of species identified in (1); and,

3. Descriptions of problems which may adversely affect species identified in (1) or their habitats,
and priority research and survey efforts needed to identify factors which may assist in
restoration and improved conservation of these species and habitats; and,

4. Descriptions of conservation actions proposed to conserve the identified species and habitats
and priorities for implementing such actions; and,

5. Proposed plans for monitoring species identified in (1) and their habitats, for monitoring
effectiveness of the conservation actions proposed in (4), and for adapting these conservation
actions to respond appropriately to new information or changing conditions; and,

6. Descriptions of procedures to review the strategy at intervals not to exceed ten years; and,

7. Plans for coordinating the development, implementation, review, and revision of the SDWAP
with Federal, State, and local agencies and Indian tribes that manage significant land and water
areas within the State or administer programs that significantly affect the conservation of
identified species and habitats.

8. Congress also affirmed through this legislation that broad public participation is an essential
element of developing and implementing these plans, the projects that are carried out while
these plans are developed, and the Species of Greatest Need of Conservation that Congress has
indicated such programs and projects are intended to emphasize.

1.4 Goals

The goals of the SDWAP are strategic and designed to:

1. Guide the conservation of biological diversity in South Dakota;
2. Initiate a process to identify and monitor the status of biological diversity in South Dakota;

3. ldentify challenges to maintaining or restoring biodiversity and establish a conservation action
process for native ecosystems and species of concern;

4. Develop objectives and action plans to achieve these goals;
5. Satisfy legal mandates for rare species recovery;

6. Satisfy eligibility requirements for applicable funding sources;
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7. Develop a list of projects to help match available funds with resource priorities; and

8. Implement a process that allows and encourages participation by government agencies, tribes,
conservation partners, and the public.

1.5 Species of Greatest Conservation Need - Overview

A primary element of the SDWAP is the identification of Species of Greatest Conservation Need (SGCN)
across the state. The previous list of SGCN was reviewed and updated for 2014 by SDGFP in cooperation
with South Dakota Natural Heritage Program ecologists and included input from many experts in the
state and region. The review process involved identifying species or taxa experts who were asked for
input and associated justifications for suggested additions or deletions. The Wildlife Action Plan Science
Team (Science Team) reviewed this input. The draft list was shared multiple times with land and
resource management agencies and tribes in South Dakota. All agency and tribal feedback was
considered within the context of the selection criteria. The draft list was also shared with the general
public in a specific public comment opportunity, and all feedback was again carefully considered before
finalizing the SGCN list.

The SGCN list contains 101 animal species; 29 bird species, 11 mammal species, 12 reptile or amphibian
species, 11 terrestrial insect species, 9 freshwater mussel species, 4 gastropod species, 21 fish species,
and 4 aquatic insect species. Plant species were not included as species of greatest conservation need.
The SDWAP’s coarse filter approach, described later in the Plan, should accommodate the diversity of
plant species when implemented appropriately.

1.6 Conservation Strategies - Overview

Conservation of a State’s biological diversity and SGCN can be approached through several strategies
based on different objectives and assumptions (Grossman et al. 1998, van Jaarsveld et al. 1998, Haufler
1999, Gutzwiller 2002, Noon et al. 2003). Selection of a strategy or multiple strategies depends on the
unique objectives of a State’s planning effort. Various strategies for conservation of biological diversity
were evaluated and assessed for the SDWAP. Two different conservation strategies were selected to
meet the State’s objectives for conservation of biological diversity. The first uses a coarse-filter/fine-
filter strategy to ensure the habitat needs of wildlife species by maintaining or restoring native
ecosystem diversity for terrestrial and riparian-wetland systems across South Dakota. The second uses a
modification of the aquatic GAP analysis strategy to identify needed conservation opportunity areas
(COAs) to protect aquatic systems. The application and implementation of each of these conservation
strategies will be discussed in detail in later sections of this document. For many of the SGCN identified
for this effort, implementation of these two strategies will improve and restore habitat conditions across
South Dakota. In some instances, SGCN may also experience non-habitat related challenges that must
also be recognized and addressed to meet conservation objectives. These non-habitat related
conservation challenges and actions are also discussed in later sections of this document.
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CHAPTER 2 SPECIES OF GREATEST CONSERVATION NEED

A primary element of the SDWAP is the identification of Species of Greatest Conservation Need (SGCN)
across the state. Table 2-1 lists the SGCN for the SDWAP. The previous list was reviewed and updated,
and fourteen species were added to the list. Three species, the Bear Lodge Meadow jumping mouse,
Blanding’s Turtle, and paddlefish, were removed from the SGCN list due to new information on their
status or because other species already represented specific habitat needs.

Species were included on the revised SGCN list based on meeting one or more of the following criteria:

1 = State or federal listed species for which the state has a mandate for recovery (listed as
threatened or endangered);

2a = Species that are regionally or globally imperiled and for which South Dakota represents an
important portion of their remaining range;

2b = Species that are regionally or globally secure and for which South Dakota represents an
important portion of their remaining range; or

3 = Species with characteristics that make them vulnerable, including any of the following:

- are indicative of or depend on a unique or declining habitat in South Dakota;

- require large home ranges/use multiple habitats;

- depend on large habitat patch sizes;

- depend on an ecological process (such as fire) that no longer operates within the natural
range of variation;

- are limited in their ability to recover on their own due to low dispersal ability or low
reproductive rates;

- have a highly localized or restricted distribution (endemics); or

- concentrate their populations during some time of the year.

Globally imperiled or secure status in criteria 2a and 2b was based, in part, on NatureServe conservation
status ranking (http://www.natureserve.org/explorer/index.htm).

Criteria 2a and 2b focus on the responsibility of each state to provide habitat for species viability to help
avoid future endangered species listings. Species included on the SGCN list under criteria 2a, 2b, and 3
illustrate that not all SGCN are rare species within South Dakota.

NatureServe’s global and state ranks represent a standardized method of describing a species’
abundance and a generalized vulnerability description. Global ranks describe the species’ status
throughout its range. State ranks are assigned by state Natural Heritage Programs to describe
abundance and vulnerability within the state’s borders (http://gfp.sd.gov/wildlife/threatened-

endangered/default.aspx). The system also includes various descriptors to represent uncertain,

historical, extirpated, or accidental status. A few SGCN, such as the aquatic insect species, are not
assigned a state rank because of a lack of information. State and global ranks are revised with improved
information.
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2.1. Conservation Goals for Species of Greatest Conservation Need

The terrestrial and aquatic ecosystem approaches presented in this Plan will accommodate the needs of
the majority of wildlife species. The overall advantage to this approach is that fish and wildlife managers
presently focus on only a small number of species, when considering the vast array of vertebrates and
invertebrates. However, many existing laws and management approaches continue to emphasize a
species approach to wildlife management and recovery.

In proposing conservation goals for the 101 SGCN, the specific selection criterion is informative. For
species listed because they are state and/or federal threatened or endangered species or candidates for
federal listing, recovery is mandated by state and/or federal laws. SDGFP is committed to assisting in
recovery of federal listed species through a Cooperative Agreement with the U.S. Fish and Wildlife
Service for the Conservation of Endangered and Threatened Animals, first approved on June 30, 1977
and renewed annually since then. South Dakota’s endangered species law mandates that state listed
species must be recovered

(http://legis.sd.gov/Statutes/Codified Laws/DisplayStatute.aspx?Type=Statute&Statute=34A-8).

Twenty-seven species are included as SGCN because they are listed as threatened or endangered under
state or federal authority. The overall conservation goal for these species is to recover them to the point
that state protection as a threatened or endangered species under the state endangered species law is
no longer necessary and to support national recovery efforts for those that are federal listed, proposed
for listing, or candidates for federal listing under the Endangered Species Act.

Criteria 2a and 2b were used to justify listing of 24 SGCN. These criteria apply to species for which South
Dakota represents an important portion of the species’ remaining range. However, that does not
necessarily mean these species are rare in South Dakota. For those species that have state heritage
ranks of S1, S2, or S3, the conservation goal is to improve the species’ abundance and distribution to
justify a higher state rank. For species with more secure state ranks of S4 or S5, the conservation goal is
to maintain or improve that status by addressing species-specific threats or unique habitat needs that
are not addressed through the Plan’s coarse filter approaches, which are explained later in this
document.

The remaining 50 SGCN were listed because of one or more characteristics that make them vulnerable,
which may be life history characteristics, unique habitat needs, or lack of sufficient disturbance regimes
to maintain important habitats. State heritage ranks can also assist in proposing conservation goals for
this group, as previously described. For many of these species, not enough is known to propose
defensible conservation goals aside from efforts to improve status and reduce vulnerability to decline or
extirpation. Many of these information gaps are described in the species profiles (Appendix C) and listed
in Appendices G-K. As new information is available, these conservation goals can be defined and refined.
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Table 2-1. List of species of greatest conservation need as updated for the 2014 South Dakota Wildlife Action Plan.

Common Name

BIRDS
American Dipper

American Three-toed
Woodpecker

American White Pelican
Baird's Sparrow

Bald Eagle

Black Tern

Black-backed Woodpecker
Burrowing Owl
Chestnut-collared Longspur
Ferruginous Hawk

Greater Prairie-Chicken

Greater Sage-Grouse
Interior Least Tern

Lark Bunting

Le Conte's Sparrow
Lewis's Woodpecker
Long-billed Curlew
Marbled Godwit
Northern Goshawk
Osprey

Peregrine Falcon
Piping Plover

Ruffed Grouse

Sprague's Pipit

Scientific Name

Cinclus mexicanus
Picoides dorsalis

Pelecanus erythrorhynchos
Ammodramus bairdii
Haliaeetus leucocephalus
Chlidonias niger

Picoides arcticus

Athene cunicularia
Calcarius ornatus

Buteo regalis
Tympanuchus cupido

Centrocercus urophasianus

Sternula antillarum
athalassos

Calamospiza melanocorys
Ammodramus leconteii
Melanerpes lewis
Numenius americanus
Limosa fedoa

Accipiter gentilis

Pandion haliaetus

Falco peregrinus
Charadrius melodus
Bonasa umbellus

Anthus spragueii

Federal
Status®

State
Status®

Global Rank®

G5
G5

G4
G4
G5
G4
G5
G4
G5
G4
G4
G3G4

GAT2Q

G5
G4
G4
G5
G5
G5
G5
G4
G3
G5
G4

State Rank®

S2
S2

S3B

S2B

S1B, S2N
S3B

S3
S354B
S4B

S48

sS4

S2

S2B

S5B
$152B
S3B, S3N
S3B

S5B
S3B, S2N
S1B

SXB

S2B
S4B, 54N
S2B

2006

f
SGCN® 2006 Eval.

< < < | < | < =< =< =< =< =< =
- w

< z < < <|=< =< =< =< =< =
w

2014 SGCN®

< < < | < | < =< =< =< =< =< =

< < < < =<|=< =< =< =< =< =

2014 Eval."

2b
2a

2a

2a

2a

2a
2a

2a
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Table 2-1 (continued). List of species of greatest conservation need as updated for the 2014 South Dakota Wildlife Action Plan.

Common Name Scientific Name ;::tir:al 2:::;., Global Rank® ~ State Rank"® zg(é?\le 2006 Eval.” 2014 SGCN® 2014 Eval."
BIRDS (continued)
Trumpeter Swan Cygnus buccinator G4 S3B, S3N Y 2 Y 2b
White-winged Junco Junco hyemalis aikeni G5T4 S5B, S5N Y 2 Y 2b
Whooping Crane Grus americana E E G1 SNA Y 1 Y 1
Willet Tringa semipalmata G5 S5B Y 2 Y 2b
Wilson's Phalarope Phalaropus tricolor G5 S4B Y 2 Y 2b
GASTROPODS
Callused Vertigo Vertigo arthuri G5 S2 Y 3 Y 3
:\:/(I);l:oriclﬁz;?niz:ly Oreohelix strigosa cooperi G5T2T3Q S2 Y 2 Y 2a
Frigid Ambersnail Catinella gelida G1 S1 y 3 Y 3
Mystery Vertigo Vertigo paradoxa G4G5Q S1 Y 3 Y 3
AMPHIBIANS AND REPTILES
Black Hills Redbelly Snake | >.0réria occipitomaculata G5T4Q s3 Y 2 Y 2b
pahasapae
Blanchard's Cricket Frog Acris blanchardi G5 S1 Y 3 Y 3
Cope's Gray Treefrog Hyla chrysoscelis G5 S2 Y 3 Y 3
Eastern Hognose Snake Heterodon platirhinos T G5 S2 Y 1 Y 1
False Map Turtle Ssr :522’;2’ sgmp ica T G5 s3 Y 1 Y 1
Lesser Earless Lizard Holbrookia maculata G5 S2 Y 3 Y 3
Lined Snake Tropidoclonion lineatum E G5 s1 Y 1 Y 1
Many-lined Skink Plestiodon multivirgatus G5 s1 Y 3 Y 3
Sagebrush Lizard Sceloporus graciosus G5 S2 N Y 3
Short-horned Lizard Phrynosoma hernandesi G5 S2 Y 3 Y 3
Smooth Softshell Apalone mutica G5 S2 Y 3 Y 3
Western (Ornate) Box Turtle = Terrapene ornata G5 S2 Y 3 Y 3
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Table 2-1 (continued). List of species of greatest conservation need as updated for the 2014 South Dakota Wildlife Action Plan.

Common Name

MAMMALS

Black-footed Ferret

Black Hills Red Squirrel
Franklin's Ground Squirrel
Fringe-tailed Myotis

Northern Flying Squirrel
Northern Myotis
Northern River Otter

Richardson's Ground
Squirrel

Silver-haired Bat

Swift Fox

Townsend's Big-eared Bat
TERRESTRIAL INSECTS
American Burying Beetle
Dakota Skipper

Great Plains Tiger Beetle
Indian Creek Tiger Beetle
lowa Skipper

Little White Tiger Beetle
Northern Sandy Tiger Beetle
Ottoe Skipper

Pahasapa Fritillary
Poweshiek Skipperling

Regal Fritillary

Scientific Name

Mustela nigripes

Tamiasciurus hudsonicus
dakotensis

Poliocitellus franklinii

Myotis thysanodes
pahasapensis

Glaucomys sabrinus
Myotis septentrionalis

Lontra canadensis
Urocitellus richardsonii

Lasionycteris noctivagans
Vulpes velox

Corynorhinus townsendii

Nicrophorus americanus
Hesperia dacotae
Amblycheila cylindriformis
Cicindela nevadica makosika
Atrytone arogos iowa
Cicindela lepida

Cicindela limbata nympha
Hesperia ottoe

Speyeria atlantis pahasapa
Oarisma poweshiek

Speyeria idalia

Federal
Status®

State
Status®

Global Rank®

Gl
G5TNR
G5
G4T2

G5
G2G3
G5

G5

G5
G3
G3G4

G2G3
G2

GAG5
G5T1
G3T3
G3G4
G4T4
G3G4
G5T3
Gl

G3

State Rank®

S1
SNR
S5
S2

S2
S3
S2

S5

sS4
S1
S2S3

S1
S2
S1
S1
S2
S1
sS4
S2
S3
S1
S3

2006
SGCN®

< < < < zZz|=< < z =< =< =<

2014 SGCN®

< < < < =<|=< =< =< =< =< =

2014 Eval."

2b

2a

2b

2a

2a

2a
2a
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Table 2-1 (continued). List of species of greatest conservation need as updated for the 2014 South Dakota Wildlife Action Plan.

Common Name

AQUATIC INSECTS
A Mayfly

Dakota Stonefly
Dot-winged Baskettail

Elusive Clubtail

FRESHWATER MUSSELS

Creek Heelsplitter
Elktoe

Hickorynut
Higgins Eye
Mapleleaf
Pimpleback

Rock Pocketbook
Scaleshell

Yellow Sandshell
FISHES

Banded Killifish
Blacknose Shiner
Blackside Darter
Blue Sucker
Carmine Shiner
Central Mudminnow
Finescale Dace
Hornyhead Chub
Lake Chub

Scientific Name

Analetris eximia
Perlesta dakota
Epitheca petechialis

Stylurus notatus

Lasmigona compressa
Alasmidonta marginata
Obovaria olivaria
Lampsilis higginsii
Quadrula quadrula
Quadrula pustulosa
Arcidens confragosus
Leptodea leptodon

Lampsilis teres

Fundulus diaphanus
Notropis heterolepis
Percina maculata
Cycleptus elongatus
Notropis percobromus
Umbra limi
Chrosomus neogaeus
Nocomis biguttatus

Couesius plumbeus

South Dakota Game, Fish, and Parks

Global Rank®

G3
G3
G4
G3

G5
G4
G4
G1G2
G5
G5
G4
G1G2
G5

G5
G5
G5
G3G4
G5
G5
G5
G5
G5

State Rank®

SNR
SNR
SNR
SNR

S1
S1
S1
S1
S2
S1
S1
S1
S1

S1
S1
S2
S3
S2
S2
S1
S3
S1

2006

f
SGCN® 2006 Eval.

z2 =2 2 2

zZ < < =z < =< =<|=< =<
w

< < |=< < =< z =< =< =
w

2014 SGCN®

< < < =

< < < =< < =< =< =< |=<

2014 Eval."
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Table 2-1 (continued). List of species of greatest conservation need as updated for the 2014 South Dakota Wildlife Action Plan.

Common Name Scientific Name ;::t(:‘r;l 2:::35b Global Rank® ~ State Rank"® zg(é?\le 2006 Eval.” 2014 SGCN® 2014 Eval."
FISHES (continued)

Logperch Percina caprodes G5 S3 Y 3 Y 3
Longnose Sucker Catostomus catostomus T G5 S1 Y 1 Y 1
Mountain Sucker Catostomus platyrhynchus G5 S3 Y 3 Y 3
Northern Pearl Dace Margariscus nachtriebi T G5 S2 Y 1 Y 1
Northern Redbelly Dace Chrosomus eos T G5 S2 Y 1 Y 1
Pallid Sturgeon Scaphirhynchus albus E E G2 S1 Y 1 Y 1
Shovelnose Sturgeon f;gg;’yr:z:ius T G4 S4 N v 1
Sicklefin Chub Macrhybopsis meeki E G3 S1 Y 1 Y 1
Southern Redbelly Dace Chrosomus erythrogaster G5 S1 Y 3 Y 3
Sturgeon Chub Macrhybopsis gelida T G3 S2 Y 1 Y 1
Topeka Shiner Notropis topeka E G3 S2 Y 1 Y 1
Trout-perch Percopsis omiscomaycus G5 S2 Y 1 Y 3

® Federal Status - E= Endangered, a species in danger of extinction throughout all or a significant portion of its range; T =
Threatened, a species likely to become endangered in the foreseeable future; C = Candidate for federal listing; PE = Proposed for
federal listing as endangered; PT = Proposed for federal listing as threatened

®State Status - E= Endangered, a species in danger of extinction throughout all or a significant portion of its range in South Dakota;
T = Threatened, a species likely to become endangered in the foreseeable future in South Dakota
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Table 2-1 (continued). List of species of greatest conservation need as updated for the 2014 South Dakota Wildlife Action Plan.

9 Global/State Rank Definition (applied rangewide for global rank and statewide for state rank; these may change with new
information )

G1 S1 = Critically imperiled because of extreme rarity (5 or fewer occurrences or very few remaining individuals or acres) or
because of some factor(s) making it especially vulnerable to extinction.

G2 S2 = Imperiled because of rarity (6 to 20 occurrences or few remaining individuals or acres) or because of some factor(s)
making it very vulnerable to extinction throughout its range.

G3 S3 = Either very rare and local throughout its range, or found locally (even abundantly at some of its locations) in a restricted
range, or vulnerable to extinction throughout its range because of other factors; in the range of 21 of 100 occurrences.

G4 S4 = Apparently secure, though it may be quite rare in parts of its range, especially at the periphery. Cause for long term
concern.

G5 S5 = Demonstrably secure, though it may be quite rare in parts of its range, especially at the periphery.

GU SU = Possibly in peril, but status uncertain, more information needed.

GH SH = Historically known, may be rediscovered.

GX SX = Believed extinct, historical records only.

GNR SNR = Not yet ranked

_T =Rank of subspecies or variety

_Q =Taxonomic status is questionable, rank may change with taxonomy

SZ = No definable occurrences for conservation purposes, usually assigned to migrants

SP = Potential exists for occurrence in the state, but no occurrences

SR = Element reported for the state but no persuasive documentation

SA = Accidental or casual

Bird species may have two state ranks, one for breeding (S#B) and one for nonbreeding seasons (S#N). Example: Ferruginous
Hawk (S3B, SZN) indicates an S3 rank in breeding season and SZ in nonbreeding season.

€2006 SGCN - SGCN selected for the 2006 SDWAP; "Y" = Yes, “N”=No

*2006 Evaluation — criteria for selection as SGCN in 2006 SDWAP
1 = State or Federal listed species for which the State has a mandate for recovery
2 = Species for which SD represents a significant portion of the species overall range
3 = Species that are indicative of or depend upon a declining or unique habitat in SD
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Table 2-1 (continued). List of species of greatest conservation need as updated for the 2014 South Dakota Wildlife Action Plan.

£2014 SGCN - SGCN selected for the 2014 SD SDWAP; "Y" = Yes, “N”=No

"2014 Evaluation = Criteria for selection as SGCN in 2014 SDWAP revision

1 = State or federally listed species for which the state has a mandate for recovery (listed as threatened or endangered);
2a = Species that are regionally or globally imperiled* and for which South Dakota represents an important portion of their
remaining range;
2b = Species that are regionally or globally secure* and for which South Dakota represents an important portion of their
remaining range; or
3 = Species with characteristics that make them vulnerable, including any of the following:

are indicative of or depend on a unique or declining habitat in South Dakota;

require large home ranges/use multiple habitats;

depend on large habitat patch sizes;

depend on an ecological process (such as fire) that no longer operates within the historical range of variation;

are limited in their ability to recover on their own due to low dispersal ability or low reproductive rates;

have a highly localized or restricted distribution (endemics); or

- concentrate their populations during some time of the year.

*Based, in part, on NatureServe conservation status ranking: http://www.natureserve.org/explorer/index.htm
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2.2 Species Profile Description

Individual species profiles were developed for each of the SGCN (Appendix C and Appendix D). Although
format varies slightly between terrestrial and aquatic species, each species profile contains the following
information:

Description — a general physical description of the species.

Protection Status — State and Federal designations for protection of a species. For a definition of the
Protection Status codes used in each of species descriptions, see Table 2-1.

Distribution

Historic — The best information on distribution of a species prior to European settlement and while
habitat was influenced by historical disturbance regimes.

Current — The current known distribution of a species presented in a mapped format.

Data sources are listed on terrestrial species profile maps. Data sources for aquatic species profile
maps were the South Dakota Natural Heritage Database and the Macroinvertebrate Reference
Database, maintained by Nels Troelstrup, PhD, Department of Biology and Microbiology, South
Dakota State University. See Figure 2-1 and Table 2-2 for descriptions of distribution mapping
terminology and sources.

Key Habitat - physical description of the known primary habitat features that a species requires to
persist in the landscape.

Conservation Challenges — known or expected causes of concern based on our best knowledge of the
species; these concerns are categorized as habitat or non-habitat related challenges recognized range-
wide and may or may not affect the species in South Dakota; a discussion of conservation challenges is
presented in Chapter 5.

Conservation Actions — habitat and non-habitat related conservation actions for each SGCN; habitat
related conservation actions are addressed through the coarse filter strategy for ecosystem diversity;
non-habitat related actions are identified; a discussion of conservation actions is presented in Chapter 6.

Current Monitoring and Inventory Programs — relevant ongoing monitoring programs. The overall list
(Appendix E) was drafted by SDGFP and incorporated input from private, governmental, and tribal
partners. All species currently monitored as sensitive species by the South Dakota Natural Heritage
Program (http://gfp.sd.gov/wildlife/threatened-endangered/rare-animal.aspx) benefit from

opportunistic data resulting from field surveys, scientific research, activities conducted under various
state permits, and on-line reporting from citizen scientists and internal and external technical staff.

State Wildlife Grant (SWG) Accomplishments — State Wildlife Grant-funded projects conducted in South
Dakota related to the species, if appropriate. A listing of all SWG projects conducted by the time of the
Plan’s completion is found in Appendix F. Many of these projects are not listed in individual species
profiles because they relate to habitats or apply to multiple species or species groups. Concise
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summaries and end-products of each project, such as graduate theses, dissertations, and publications,
are available on the SDGFP website.

Priority Research and Monitoring Needs — relevant projects related to continuing or future research
and monitoring needs for the species. The overall lists (Appendices G-K) were drafted by SDGFP and
incorporated input from private, governmental, and tribal partners.

Existing Recovery Plan/Conservation Strategy — a preexisting state or federal recovery plan or
conservation strategy developed for the species, if relevant.

Figure 2-2 presents an example of a SGCN profile.
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Figure 2-1. Description of species of greatest conservation need distribution map terminology.

Terrestrial SGCN
Summer

Migration

Winter

Year
Round

Aquatic SGCN
Confirmed

Probable

Historic

-« 01 11§

Current

Migration corridor with observations occurring in
spring and fall

Watershed with hydrology connected to adjacent
watershed with current species documentation

Species records from the South Dakota Natural
Heritage Database documented pre-1985

Species records from the South Dakota Natural
Heritage Database documented from 1985 through
2013
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Table 2-2. Description of sources used in species of greatest conservation need distribution maps

Source Code Description

Kiesow, A.M. 2006. Field guide to amphibians and
Amphibians and Reptiles of SD reptiles of South Dakota. South Dakota Dept. of Game,
Fish, and Parks, Pierre, South Dakota.

Tallman, D.A., D.L. Swanson, and J.S. Palmer. 2002. Birds
Birds of SD of South Dakota. Third edition. South Dakota
Ornithologists' Union, Aberdeen, South Dakota.

Marrone, G. 2002. Field guide to butterflies of South

Butterflies of SD Dakota. South Dakota Dept. of Game, Fish, and Parks,
Pierre, South Dakota.
Expert Opinion Internal and external consultation with species experts

Jones, J.K. Jr., D.M. Armstrong, R.S. Hoffman, and C.
Mammals of NGP Jones. 1983. Mammals of the Northern Great Plains.
University of Nebraska Press, Lincoln, Nebraska, USA.

Higgins, K.F., E.D. Stukel, J.M. Goulet, and D.C. Backlund.
Mammals of SD 2000. Wild mammals of South Dakota. South Dakota
Dept. of Game, Fish, and Parks, Pierre, South Dakota.

South Dakota Breeding Bird Atlas Il. 2013. South Dakota

SDBBA Dept. of Game, Fish, and Parks, unpublished data.

Data acquired by the South Dakota Dept. of Game, Fish
and Parks

Records from the South Dakota Natural Heritage
Database. Historic records=pre 1985, Current

SDNHD records=1985 to 2013. In most cases current records
were used for distribution maps with the exception of a
few species for which there is limited information.
Spomer, S.M., M.L. Brust, D.C. Backlund, and S. Weins.
2008. Tiger beetles of South Dakota and Nebraska.
Dept. of Entomology, University of Nebraska, Lincoln,
Nebraska, USA.

SDGFP

Tiger Beetles of SD and NE
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Figure 2-2. Example of information provided in each species of greatest conservation need profile.

American Burying Beetle AMBE Nicrophorus americanus
Description:
Large, shiny, black burying beetle with orange patches on wings and head.
PrOteCtion StatUS: I[\ - South Dakota Species Distribution
Federal: Endangered T ‘ /7
State: None Q‘;\
Distribution: J —]
This species is believed to have historically _ 4
I

occurred in appropriate habitat
throughout South Dakota with the possible {R

exception of MLRA 62. Today, it is only {—\?

known to occur in a small portion of its L ‘7{ ﬁ
previous range - see current distribution
map at rlght' Species SPPCODE | Source | Distribution | Map Symbol

Key Habitat' American burying beetie AMBE SDNHD Year Round —‘

Believed to be a habitat generalist as long as there are abundant carrion sources. However, it has been
found to be positively correlated with little bluestem mixed prairies, disturbed grasslands, and fine sandy
loams that are well-drained and at least moderately permeable. It is typically negatively correlated with
forests, bottomland habitat, clays, and silt loams. Habitat areas must be large enough to allow sufficient
distance for movements in search of carrion and mates (e.g., may move as a far as 2 miles in 24 hours). A
small area of potential habitat is not expected to support a population long term.

Conservation Challenges:
Habitat: see conservation challenges for native ecosystem diversity in Chapter 5

Non-habitat: population declines for this species are poorly understood at this time but some
suggestions includes carcass reduction/limitations, pesticide use, disease, light pollution, or a
combination of these factors

Conservation Actions:
Habitat: see conservation actions for native ecosystem diversity in Chapter 6

Non-habitat: work with agencies, landowners, and industry to reduce pesticide/herbicide use and

excessive light pollution in habitat
Current Monitoring & Inventory Programs (Appendix E):

Population surveys
SWG Accomplishments (Appendix F):
Monitoring the American burying beetle in South Dakota (T-17A)
Priority Research & Monitoring Needs (Appendices G-K)
Periodically survey occupied areas to monitor population status and trends

Existing Recovery Plans/Conservation Strategies:
U.S. Fish and Wildlife Service. 1991. American burying beetle (Nicrophorus americanus) recovery

plan. Newton Corner, MA. 80pp.
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2.3 Case Studies

Two examples are presented to assist the reader in finding information about each species of greatest
conservation need.

Burrowing Owl
From the species profile in Appendix C, we learn the following:

this species is not protected as a state or federal threatened or endangered species

the burrowing owl can potentially occur throughout much of South Dakota in colonies created
by black-tailed prairie dogs or ground squirrels

key habitats include burrows in areas with low vegetative cover to allow easy viewing of the
surroundings and to aid in finding prey

the distribution map was created using records from the South Dakota Natural Heritage
Database and the South Dakota Breeding Bird Atlas project

coordination with agencies and landowners will help assure that adequate numbers and
distribution of colonial rodents provide the habitat needed by burrowing owls

monitoring through the North American Breeding Bird Survey provides information on this
species, in addition to regular prairie dog mapping efforts to describe its habitat

several State Wildlife Grant-funded projects have provided useful information on abundance
and management needs, but additional information is needed on specific habitat requirements
and habitat trends

a conservation plan for the burrowing owl released in 2003 can help guide management and
conservation efforts in South Dakota

From Table 2.1, we learn that this species was included as a SGCN because of criterion 3 (Species with
characteristics that make them vulnerable). In this case, the burrowing owl was included because of its
dependence on the continued distribution of black-tailed prairie dog and ground squirrel colonies. Table
2.1 also informs us that this species has a global rank of G4 (Apparently secure, though it may be quite
rare in parts of its range, especially at the periphery. Cause for long term concern). The burrowing owl’s
state rank is S3S4B, indicating that its breeding status falls between S3 (Either very rare and local
throughout its range, or found locally in a restricted range) and S4 (same definition as G4 above, but
with the range defined as its range within South Dakota).

Table 5.5 indicates that this species is predicted to have a variable response to climate change. Because
of its dependence on colonial rodent burrows, the burrowing owl’s response to climate change will
depend on how climate change affects the black-tailed prairie dog and the more abundant ground
squirrel species.

From Appendix E, we learn that several entities monitor the status of black-tailed prairie dog colonies in
South Dakota. Appendix F provides the specific objectives of the SWG-funded projects (T-41, T-23, and
T-2-5) pertaining to burrowing owls. Recommended monitoring and research needs for this species can
be found in Appendices G through K. Examples include the need to monitor nest success, population
trends, and prey availability.
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Blacknose Shiner
From the species profile in Appendix C, we learn the following:

this species is a state endangered species, but has no protection under the federal Endangered
Species Act

the blacknose shiner has a limited distribution, occurring only in southcentral South Dakota,
which is the western periphery of this species’ range; two historic records are also displayed
outside the current distribution

the distribution map was created using records from the South Dakota Natural Heritage
Database and the Fish and Macroinvertebrate Reference Database at South Dakota State
University (Section 2.2)

the blacknose shiner inhabits cool, vegetated streams, rivers, and lakes with sandy substrates
challenges for this species include habitat degradation practices that increase turbidity and
siltation and reduce vegetation

partnerships and cooperation are recommended to improve the species’ status, in addition to
management to reduce soil erosion and runoff of nutrients and pesticides into water bodies

the blacknose shiner benefits from monitoring of western streams and rivers by SDGFP and
South Dakota State University

a State Wildlife Grant-funded project in the Sandhills (T-2-8) provided information on this
species

there is currently no conservation plan for the blacknose shiner to guide management and
conservation efforts in South Dakota

From Table 2.1, we learn that this species was included as a SGCN because of criterion 1 (State or
federal listed species for which the state has a mandate for recovery). Table 2.1 also informs us that this
species has a global rank of G5 (Demonstrably secure, though it may be quite rare in parts of its range,
especially at the periphery). The blacknose shiner’s state rank is S1 (Critically imperiled because of
extreme rarity or because of some factors making it especially vulnerable to extinction).

Table 5.6 indicates that this species is moderately vulnerable to climate change, possibly due to barriers
to dispersal and its reliance on specific habitat variables.

Appendix F provides the specific objectives of the SWG-funded project pertaining to the blacknose
shiner. Recommended monitoring and research needs for this species can be found in Appendices G
through J. Some examples include the need for additional information on distribution, status, population
dynamics, critical habitats, limiting factors, seasonal movements, and recolonization potential. Appendix
U lists the selected aquatic conservation opportunity areas for prioritizing efforts to help meet the needs
of the blacknose shiner.
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CHAPTER 3 NATIVE ECOSYSTEM DIVERSITY — TERRESTRIAL AND RIPARIAN-
WETLAND ECOSYSTEMS

South Dakota’s native ecosystem diversity strategy is based on providing sufficient amounts of
terrestrial and riparian-wetland native ecosystems on the landscape to support the native biodiversity
that has evolved with those conditions. Native ecosystems represent the combination of communities of
living organisms with the physical environment in which they live. The range of ecosystem conditions, or
native ecosystem diversity, occurring across a landscape and available as habitat for plants and animals
is the result of disturbance processes (e.g., grazing, fire, etc.) interacting with site conditions and
climate. Native ecosystem diversity is usually described by the range of vegetation communities
occurring on similar sites, as these are often the most obvious characteristic to the observer when trying
to delineate differences among sites. While ecosystems can be clearly distinct from each other, more
frequently they have less clearly defined edges that transition from one ecosystem type to another.
However, to describe and quantify the amounts of these ecosystems for assessment and management
purposes, it is necessary to map a line between ecosystems while recognizing that these delineations
may not always be obvious to the naked eye without more detailed field surveys or assessments.

Native ecosystem diversity can be defined as the variety of plant communities (each similar community
is considered a functional ecosystem) and their associated animal populations that would occur within a
defined area as a result of the combined influences of the abiotic environment, climate, and natural
disturbance processes. Ecosystem diversity, when adequately described, characterized and conserved,
should provide habitat for the majority of species, both plant and animal, that have evolved and
adapted to the conditions present in a defined area.

The combined, incremental effects of human activity on native ecosystem diversity and their associated
wildlife since Euro-American settlement, have given rise to the need for development of South Dakota’s
wildlife conservation strategy. Natural resource managers have long recognized the difficulty in
quantifying and describing these changes in meaningful ways to facilitate a reversal of their decline and
loss across broad landscapes. To assist in that regard, a coarse-filter strategy based on native ecosystem
diversity was selected as South Dakota’s conservation strategy for terrestrial and riparian-wetland
systems. It is used as the scientific framework to describe the underlying basis and assumptions used to
define and quantify ecological restoration to support all biological diversity across South Dakota. The
following sections describe this conservation strategy in more detail and provide information on its
implementation.

3.1 Conservation Strategy

A conservation strategy that focuses on restoring native ecosystem diversity for terrestrial and riparian-
wetland systems provides a strong scientific foundation for overall conservation of biological diversity as
well as the flexibility to consider other land uses in the overall effort (Haufler 1999). This strategy
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evaluates ecosystem integrity and biological diversity relative to what has occurred historically at a
specific site or location. For this purpose, historical is typically considered a time-period of less than
1000 years prior to European settlement. There is a strong scientific foundation for using an historical
reference for defining ecosystem integrity and biological diversity (Morgan et al. 1994, Swetnam et al.
1999). It was the complex array and dynamic distribution of ecosystems across South Dakota that
shaped and sustained the biological diversity of the region. Most of the wildlife present in South Dakota
today is the product of historical ecosystems that existed on the Great Plains for thousands of years.
Understanding the types, distribution, and dynamics of these ecosystems is fundamental to
understanding and managing South Dakota’s wildlife.

Terrestrial and riparian-wetland ecosystems and habitats have and continue to be directly altered by
human actions. Although Native Americans interacted and influenced ecosystems for thousands of
years, these influences are incorporated in an historical reference. It is the extent of human influence
over the last 150 years that is of greatest conservation concern. Native ecosystem conversion to
agricultural, urban, and suburban uses, are the most obvious impacts. However, there are also less
obvious, yet in some instances more pervasive, human-induced changes as well. We have only recently
begun to understand the implications of a century of European alterations to and interruptions of
natural disturbance regimes in the Great Plains. Recent studies have shown that the suppression or
cessation of natural disturbance has gradually changed ecosystem processes and ultimately the
composition, structure, and function of many ecosystems (Kucera 1978, Fuhlendorf and Engle 2001, Lett
and Knapp 2005, Jackson et al. 2010). These changes have also impacted the distribution and quality of
habitat for many species. Therefore, important reference information for the identification of
ecosystems or habitats in need of conservation includes a description and assessment of historical
conditions as influenced by natural disturbance regimes. With such information, departure from
historical amounts and distributions of ecosystems and corresponding species habitats can be mapped
and quantified. Such information can be used to identify critical remaining areas of intact or “natural”
ecosystems, highlight areas with greatest restoration potential, and describe historical habitat
connectivity for selected species.

The SDWAP incorporates a combined coarse-filter and fine-filter strategy for conservation of biological
diversity (TNC 1982, Haufler et al. 1996, Samson 2002, Haufler et al. 2002). The coarse-filter strategy
seeks to preserve biological diversity by maintaining a variety of historically occurring and naturally-
functioning ecosystems across the landscape. The fine-filter strategy then uses our best understanding
of a species habitat needs to evaluate whether the coarse-filter will provide the habitat conditions to
meet that species’ needs, or whether additional actions are required.

A description of ecosystem diversity that is based on historical references for plant community
compositions, structures, and dynamic processes provides the coarse-filter component of this strategy.
A description of threats and habitat needs for individual wildlife species of concern represents the fine-
filter component. For most wildlife species, habitat needs will be provided by the ecosystem diversity
resulting from the coarse-filter. The SDWAP will use the coarse-filter/fine-filter strategy, based on the
historical reference, across its broad planning area, but to be effective, it will need to consider relatively
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fine scale information on ecosystem types and distributions to address the habitat needs of many
species (Poiani et al. 2000, Flather et al 2009).

Combining a coarse-filter and fine-filter strategy has several advantages. First, the coarse-filter provides
a sound scientific foundation for identifying and quantifying the cumulative effects of post-settlement
activities on native ecosystem diversity, which in turn provides better information for the fine filter
assessment to evaluate the resulting impacts to species and their habitat (Haufler et al. 1999). Second, it
is more time and cost effective to manage for desired ecosystem conditions than to manage for an ever-
increasing number of endangered, threatened, or declining species scattered across the landscape.
Third, a coarse-filter provides the mechanism to make sense of conflicting habitat demands in a single
landscape for multiple species of interest. Finally, for many SGCN, little information on their distribution
within South Dakota and specific habitat needs is available at this time. By applying the coarse-filter
strategy, we are increasing the likelihood that the habitat needs of these species will be addressed with
the restoration or maintenance of historical ecosystems.

Application

Biological diversity is often assessed at four levels: 1) landscape, 2) ecosystem (sometimes also referred
to as the community level), 3) species, and 4) genetic (Noss 1990, Hunter 1991, Haufler et al. 2002). The
combination of a coarse-filter and fine-filter strategy provides the mechanism to address these four
levels of biological organization. The coarse-filter addresses the landscape and ecosystem levels while
the fine-filter addresses the species level. Genetic analyses can be a component of the fine-filter, and
may also provide insights into landscape and ecosystem level functionality. The primary emphasis for
the purpose of the SDWAP, however, is on the landscape, ecosystem, and species level of scale. Genetic
levels can be incorporated at future times when needed to address specific questions such as
connectivity within a population of a species.

For the purposes of the SDWAP, we applied the coarse-filter/fine-filter strategy in the following
sequence:

1. Delineate ecoregions (using MLRAs for terrestrial and riparian-wetland ecosystems and
ecological drainage units for aquatic ecosystems) within South Dakota to facilitate ecosystem
diversity characterization and management;

2. Classify ecosystem diversity (by ecological sites) as it occurred under natural disturbance
regimes within each ecoregion to describe the coarse-filter;

3. Describe conservation challenges for maintaining or restoring native ecosystem diversity;
Develop ecosystem diversity goals that identify desired levels of representation for all historical
ecosystems;

5. Identify and describe a process for implementing ecosystem diversity goals relative to existing
conditions and for making recommendations for ecosystem restoration;

6. Evaluate species diversity within South Dakota and identify SGCN;

7. Evaluate the habitat needs/requirements of SGCN relative to the ecosystem diversity goals;
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8. Identify those species requiring non-habitat related management activities not addressed by the
emphasis on ecosystem diversity;

9. Develop conservation actions to address the habitat and non-habitat related needs of SGCN;

10. Identify Conservation Opportunity Areas to help direct conservation actions to the most
appropriate locations; and

11. Identify opportunities for collaborative partnerships within the state to achieve the conservation
goals.

3.2 Ecoregions — Major Land Resource Areas

Ecological classification systems at the regional level, often referred to as ecoregions, are developed to
stratify smaller scale ecosystem complexity into discrete units. They describe areas of similar climate,
physiography, hydrology, vegetation, and wildlife habitat potential. In addition, natural disturbances are
often constrained by the underlying physical features of soils and topography characterizing a region.
Major Land Resource Areas (MLRAs) (USDA NRCS 2006) have been delineated by the Natural Resources
Conservation Service to characterize landscape patterns that combine soils, water, climate, vegetation,
and land use. The MLRA classification is relatively well developed and is supported at greater resolutions
by ecological site information and soils data. For this reason, MLRAs were selected as the primary
terrestrial classification system to derive ecoregional boundaries. Section 3.1 presents a map of the 18
MLRAs occurring in South Dakota. Table 3-1 provides a summary of their acreage. For more information
on the methodology used to develop MLRAs as well as more detailed descriptions of their characteristics
and general features, see the NRCS handbook developed for that purpose (USDA NRCS 2006).

Two categories of ecological systems occur in South Dakota — terrestrial and riparian-wetland-aquatic.
The terrestrial systems are further broadly delineated by grass-shrub systems and forested systems.
Grass-shrub systems are the most common in South Dakota at roughly 40.5 million acres or 82% of the
state while forested systems represent only 1.5 million acres or 3% of the state. Riparian-wetland-
aquatic systems represent approximately 7.4 million acres or 15% of the state. Figure 3-2 presents a
map of the distribution of these primary ecological systems in South Dakota.
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Figure 3-1. Map of Major Land Resource Areas for South Dakota (USDA NRCS 2006).
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Table 3-1. Number of acres representing the 18 Major Land Resource Areas occurring in South
Dakota.

MLRA # NAME ACRES
53B Central Dark Brown Glaciated Plains 2,947,816
53C Southern Dark Brown Glaciated Plains 2,581,928
54 Rolling Soft Shale Plain 6,185,838
558 Central Black Glaciated Plain 2,201,465
55C Southern Black Glaciated Plain 6,948,318

56 Red River Valley of the North 35,505
58D Northern Rolling High Plains, Eastern Part 1,148,276
60A Pierre Shale Plains 4,518,607

61 Black Hills Foot Slopes 549,299
62 Black Hills 1,394,761
63A Northern Rolling Pierre Shale Plains 6,497,132
63B Southern Rolling Pierre Shale Plains 2,324,982
64 Mixed Sandy and Silty Tableland and Badlands 3,179,007

65 Nebraska Sand Hills 298,073
66 Dakota-Nebraska Eroded Tableland 1,590,464
102A Rolling Till Prairie 4,563,626
102B Till Plains 1,418,212

102C Loess Uplands 969,396
49,325,705

3.3 Natural Disturbance Processes

The SDWAP selected a conservation strategy that uses the historical reference and understanding of
natural disturbance regimes to maintain or restore biological diversity in the State. But what do we
mean by the terms historical reference and natural disturbance and why are they important?

We define historical reference as the ecosystem conditions that resulted from natural (i.e. fire,
herbivory, etc.) and human-influenced (i.e. Native American) disturbance that created the dynamic
conditions species relied upon for their habitat. Natural disturbance regimes are the patterns of
frequency and intensity that can be quantified using ecological evidence (Morgan et al. 1994, White and
Walker 1997). For example, both fire and flood regimes are frequently described relative to frequency of
occurrence and relative intensity. Another term frequently used in relation to historical conditions is the
historical or natural range of variability. Historical range of variability is an important concept because it
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emphasizes that many ecosystems varied in amounts, compositions, and structures due to variations in
climate and stochastic events (Aplet et al. 1999, Keane et al. 2009).

The historical reference is usually confined to a period less than 1,000 years prior to European
settlement, as these reflect the habitat conditions most relevant to the wildlife species that are present
today (Morgan et al. 1994). In some areas of the country quantifying historical reference may be a
difficult task due to a lack of ecological information to help describe historical conditions. Depending on
the area of South Dakota in question, specific types of historical information can be available to help
reconstruct the historical range of variability (White and Walker 1997, Egan and Howell 2001). However,
in some ecosystems historical information is less available, and historical ecosystem dynamics require
use of models based on best available information. The use of models to describe and quantify historical
conditions will be discussed further in a later section of this Plan.

It is recognized that ecosystems were not static during any defined reference period. Species
distributions were changing, human activities were changing, and species themselves were adjusting to
these changes through behavioral and genetic alterations. However, providing an understanding of the
ecosystem diversity that occurred during an identified timeframe prior to European settlement provides
critical reference information for defining and quantifying a baseline of what should be considered

III

“natural” for an area. The following sections discuss the primary natural disturbance processes

influencing the ecosystem and biological diversity of South Dakota prior to European settlement.

Climate

The past Northern Great Plains climatic pattern is cyclical between wet and dry periods (Woodhouse
and Overpeck 1998). Cold winters and hot summers are typical, along with low humidity, desiccating
winds, light rainfall, and plenty of sunshine. South Dakota is near the geographic center of North
America and with few natural barriers on the northern Great Plains, air masses move freely across the
plains and account for rapid changes in temperature. The South Dakota climate is an integral process
that can cause changes in plant species composition between years and among seasons (Collins and
Barber 1985). The cycle of wet and dry periods can also influence periodic increases and decreases in
the tall and short grasses (Truett 2003), as well as in woody plants (Sieg 1997).
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Figure 3-2. Location of primary ecological systems in South Dakota.
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Fire

“A cloudy morning, and smoky all day from the burning of the plains, which were set on fire by the
Minetares for an early crop of grass, as an inducement for the buffalo to feed on......” Captain Clark,
Fort Mandan, North Dakota, 1805.

“The effect of fire must be regarded as having been always operative in the Great Plains region.
Fires are started by lightning during almost every thunderstorm, and the advent of man, has, if
anything, tended to check rather than to increase their ravages.” (Shantz 1911)

Fire in South Dakota was a relatively common
disturbance event prior to European
settlement (Higgins 1986). Many anecdotal
and scientific reports have documented the
widespread occurrence of fire throughout the
State and the region. The causes of these fires

were both natural (i.e. lightning) and human-
initiated (i.e. Native Americans). Native
Americans were observed on many occasions
initiating fires to improve habitat, hunting, or
travel conditions (Higgins 1986).

Grass/shrub ecosystems - Fire is closely linked
with climatic cycles as even brief dry periods
can provide conditions that favor fire,
particularly in grassland-dominated systems.
For thousands of years on the Great Plains, fire
events have been an integral part of the grassland ecosystem (Daubenmire 1968a). Many plant species
have developed strategies to benefit from fire, thereby contributing to a landscape mosaic of greater
species and structural diversity resulting from the fire regime (Daubenmire 1968a, Anderson 1990).

Grassland species exhibit a number of characteristics and strategies that are suited to a fire-prone
landscape, where low humidity, drying winds, and low soil moisture are common (Daubenmire 1968a).
In general, fire-dependent ecosystems are expected to burn more easily than non-fire dependent
ecosystems, as they have traits that make them more flammable (Mutch 1971). For example, grassland
ecosystems often produce biomass that may not decompose in a given year or a multitude of years. If a
site is not grazed to remove the year’s growth, it will become more vulnerable to fire. Many studies
have documented the significance of fire in maintaining the grassland’s equilibrium (Collins and Barber
1985, Heisler et al. 2003, Anderson 1982). Yet, it is important to note that even in a single landscape, the
differences between abiotic conditions characterizing ecological sites contribute to different fire regime
characteristics in terms of frequency, severity, and patch size (Nichols et al. 1998).

South Dakota Game, Fish, and Parks Page 32



South Dakota Wildlife Action Plan

The effects of fire on grassland ecosystems are a function of the fire’s frequency and intensity, as well as
the season that the fire occurred. Fire return intervals may have varied widely due to climate, site
conditions or previous grazing disturbance. Lightning is a primary cause of naturally occurring wildfire
events in South Dakota. Higgins (1984) reviewed lightning-caused fire records (1940-1981) and found an
average of 6 fires per year per 10,000 km? in eastern North Dakota grasslands, 22 per year per 10,000
km? in southcentral North Dakota, 25 per year per 10,000 km? in western North Dakota grasslands, and
92 per year per 10,000 km?® in pine-savanna lands in northwestern South Dakota. Lightning strikes
appeared to be more prevalent in areas with trees. Fires caused by lightning occurred more frequently
west of the Missouri River than east of the river. However, overall fire return intervals are lower west of
the Missouri River, likely due to lower fuel loadings that carry fire across the landscape and beyond the
immediate strike location.

Lightning caused fires can occur from March to December but the majority occurred from mid-to late
summer (Higgins 1984). Specific information on the spatial extent of historical fires is not available but
fires occurring during the growing season are expected to have been limited in spread by green
vegetation and higher levels of humidity. Those fires occurring during drought conditions or after the
growing season may have had the greatest spatial extent. Even within these fire-dominated landscapes,
microhabitats exist in riparian zones, badlands, ravines, and other fire-protected locations where fire-
intolerant species could persist.

Fire influences grassland vegetation in a number of ways. Depending on the season, fire can have a
substantial effect on species diversity. For example, spring burning increased the dominance of tall-
statured bunchgrasses and reduced the cover of short-statured sodgrasses (Kucera 1978). Fires
occurring during the growing season generally limit spread or occurrence of woody vegetation outside
of riparian/wetland areas (Kucera 1978). Fire also releases important nutrients into the soil for root
uptake as well as releases nutrients bound in litter. Removal of plant litter also changes light and
temperature levels at the ground level, influencing plant productivity and growth conditions (Vinton and
Collins 1997).

Forest Ecosystems — Based on historical accounts (Parrish et al. 1996, Grafe and Horsted 2002) and
recent studies (Brown and Sieg 1996, Brown and Sieg 1999), the Black Hills forested landscape was likely
influenced by three primary fire regimes; short-interval, long-interval, and mixed severity. The short-
interval fire regime was predominantly characterized by relatively frequent, low to moderate intensity
fires that burned along the ground and remained within the forest understory. The frequency of these
fires influenced both the species composition and vegetation structure within these forests. Fire
tolerant species such as ponderosa pine and bur oak were usually dominant in the overstory and bunch
grasses were dominant in the understory. The potential for destructive wildfire, insect, or disease
events were low. Stand history studies in fire-influenced forest ecosystems have demonstrated that
stands occurring within the short-interval fire regime had relatively predictable species composition and
vegetative structure (Sheppard and Battaglia 2002). They were also less likely to move through a typical
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successional progression of age classes. Instead, fire maintained a multi-age structured stand,
characterized by saplings to old growth trees with relatively low numbers of trees per acre.

The long-interval fire regime was characterized by infrequent, high-intensity fire that consumes both the
forest understory and overstory as it moved across the landscape. These stand replacing events
resulted in a short term, severe effect on stand conditions, in contrast to the persistent, yet less obvious
effects of the short-interval fire regime. The result of this impact was to set the stand back to an early
successional stage, and release plant species stimulated by severe fire events. Typically, the stand
proceeded along a successional trajectory for many years, depending on the ecological site, before
another high-intensity fire would again set the stand back to an early successional stage.

A “mixed-severity” fire regime also occurred in landscapes with both short- and long-interval fire
regimes. That is, depending on site conditions or position on the landscape, low, moderate, and high
severity fires could occur within the same forest stand, resulting in a mosaic of diverse stand conditions.
This fire regime is more common through the transitional portion of the environmental gradient where
the lower elevation and drier sites were dominated by the short-interval fire regime and higher
elevation or moister sites were dominated by the long-interval fire regime. Consequently, where a
transitional site occurred primarily adjacent to the drier types, it was predominantly influenced by a
short-interval fire regime with pockets of long-interval fire influences. Where it occurred primarily
adjacent to the moister types, it was predominantly influenced by a long-interval fire regime with
pockets of short-interval fire influences. Topographic features also influenced the occurrence of a
mixed-severity fire regime. For example, dry south aspect slopes and ridges within a cool and moist
ecological site (e.g., cool, moist white spruce) were predominantly influenced by a short-interval fire
regime. Whereas under average site conditions, this ecological site would more typically be influenced
by a long-interval fire regime.

Grazing
“This scenery already rich, pleasing, and beautiful was still farther heightened by immense herds of

buffalo, deer, elk, and antelope which we saw in every direction feeding on the hills and plains.”
Meriwether Lewis, 1804

Although the Great Plains grasslands were grazed

T i =
by a multitude of herbivores, no single species was L e ! ;
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more influential than bison in shaping the

grassland ecosystems of South Dakota. Bison were
the largest herbivore both in size and numbers,
prior to European settlement. Historic population '
numbers of bison in North America have been |
estimated at 30 million individuals. However, by
1890, bison were functionally and physically
extirpated from the wilds of South Dakota (Shaw
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1995). Today, several thousand bison exist in relatively small herds within fenced boundaries of parks or
private lands.

Loss of bison from the Great Plains grasslands occurred before any meaningful research could be
conducted on their foraging habits and movement patterns. Much of the information we have today is
extrapolated from ungulate studies of similar grazing systems around the world or from research
conducted on the remaining small bison herds that are confined within relatively small portions of a
landscape. The historical movement pattern of free-ranging bison has been a contentious topic for
researchers. However, the dominant view is that bison had two distinct, but not mutually exclusive
bison populations; resident herds and migrant herds. Migrant herds of bison are estimated to have
outnumbered resident herds by more than four to one (Shaw 1995). In fact, grazing ecosystems around
the world are dominated by migratory herbivores (Isenberg 2000, Epp and Dyck 2002). Migratory
grazers track high-quality forage across a large geographic region. Since the nutritional content of plants
is highest during the early stages of growth, grazers tend to seek areas where plants are actively
growing; this new growth is sometimes referred to as the “green wave” (Stelfox et al. 1986). At the
landscape level, location and seasonal extent of the “green wave” are primarily controlled by annual
climate variability. Grazing is often intense in the path of a herd but usually does not last long because
the animals are continually moving. The time a bison herd would remain in an area was dependent on
the availability of high-quality forage. This long evolutionary history between grasslands and migratory
grazers has resulted in an interdependent web of energy and nutrient flows. Removal of migratory
grazers from the Great Plains has likely altered the functional character of these grassland ecosystems.

The levels of grazing within the “green wave” were further influenced by juxtaposition to water sources
and recent fire events. Bison, like most herbivores, require a regular supply of water. Those sites
surrounding rivers, lakes, and ponds would receive a disproportionate amount of heavy grazing due to
the congregating herd of animals. Those sites farthest from water sources would receive the least
amount of grazing (Soper 1941). Many researchers have also found that recently burned sites will attract
bison (Frank et al. 1998, Bamforth 1987, Biondini et al. 1999). The release of soil nutrients and the
corresponding rapid new growth represent high-quality forage for several seasons following a fire event.
At the landscape level, historical fire and grazing disturbance regimes interacted to provide a mosaic of
structural and successional conditions across South Dakota’s grassland ecosystems. Within native
grasslands throughout the world, it is a rare event for herbaceous regrowth to go ungrazed following a
fire (Coppock and Detling 1986). The amount of forage removed from a site and its distribution in the
landscape determine the probability and intensity of the next fire event. Thus, the combination of fire
and grazing yields the dynamic habitat mosaic and landscape heterogeneity to which prairie wildlife
species are well adapted (Hartnett et al. 1996).

Ecologists frequently characterize grassland ecosystems of the Great Plains by the ungrazed height or
stature of the dominant grass species (e.g., tallgrass, mixedgrass, and shortgrass systems). The dominant
grass species, and consequently grass height, are functions of both precipitation and grazing (Truett
2003). In general, the height and stature of dominant grasses within South Dakota decrease from east to
west with corresponding levels of precipitation, as well as drought cycles. The height and stature of
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dominant grasses will also decrease with increased grazing intensity. Therefore, the boundaries of the
tallgrass versus mixedgrass versus shortgrass systems, as we delineate them today, would have changed
over time in response to drought cycles and grazing intensity.

At the ecosystem level, bison grazing influenced the grassland community in many ways (Hartnett et al.
1996, Hartnett et al. 1997, Knapp et al. 1999). Overall, bison consume more warm-season grasses.
However, early in the season, cool season grasses and sedges represent a higher percentage of the
forage. As the season progresses, warm-season grasses are preferred. For this reason, it has been
suggested that bison may have grazed the tallgrass prairies in the dormant and early growing season
and then moved on to the mixedgrass and shortgrass prairies as the growing season progressed. This
pattern exists in other grazing systems of the world containing both short and tallgrass systems. Bison
prefer grasses over forbs, with greater than 90% of the diet consisting of graminoids (grasslike plants),
thereby increasing the ratio of forbs in the community. Many of the dominant tall-statured bunchgrass
species, such as bluestems or Indiangrass, decrease with increasing bison grazing while many of the
short-statured sodgrass species, such as blue grama and buffalograss, increase.

Black-tailed Prairie Dogs

The barking squirrels "appear here in infinite numbers and the shortness and virdue of grass gave the
plain the appearance throughout its whole extent of beautiful bowling-green in fine order." Lewis,
1804.

The black-tailed prairie dog is the only species
of prairie dog found in South Dakota. They were
historically  distributed  throughout the
shortgrass and mixedgrass regions of South

Dakota but were unlikely to be found in the tall-
grass region of eastern South Dakota, as site
productivity limited their ability to keep grass
heights low for colony safety (Virchow and
Hygnstrom 2002). Prairie dogs are highly social
animals and can live in colonies that range in
size from one acre to thousands of acres. They
have been estimated to occupy nearly several

million acres of grasslands prior to European
settlement in South Dakota (Van Pelt 1999). Nationwide and within South Dakota, they are currently
estimated to occupy only a fraction of their former range.

Black-tailed prairie dogs are considered a natural disturbance component in South Dakota due to the
effect of their colonies on grassland ecosystems. Prairie dogs construct ground burrows for their shelter
and protection from predators. As many as 30 to 60 occupied and unoccupied burrows could occur in
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one acre of prairie dog colony (Clippinger 1989, May 2001). Prairie dogs are primarily herbivores and
feed on grasses and forbs surrounding their burrows. They modify their surrounding environment in
many ways. They change the grassland community structure and species composition by continuously
cropping the vegetation surrounding their burrows very close to the ground (Collins and Barber 1985).
The effect of the high burrow densities, digging activities, and heavy grazing action over the entire
colony creates a unique ecosystem both structurally and compositionally, within the grassland matrix.
Prairie dog colonies have been characterized as the most severely disturbed sites in the grassland matrix
relative to the other disturbances of fire and bison grazing, since vegetation is: 1) subjected to above
and below ground grazing by prairie dogs, 2) favored for grazing by certain ungulates, 3) subjected to
mound building, and 4) subjected to increased wallowing by bison (Collins and Barber 1985).

Prairie dog colonies are used by a number of wildlife species, such as burrowing owls, which prefer
unoccupied prairie dog burrows for nesting and denning (Miller et al. 1994, Agnew et al. 1986). The
endangered black-footed ferret depends on prairie dogs and prairie dog colonies for both food and
shelter, as it is the primary historical predator in the prairie dog ecosystem (Henderson et al. 1974).
Numerous bird species have been found to prefer the open, bare ground of the prairie dog colony for
nesting (Agnew et al. 1986, Clark et al. 1982).

Prairie dog ecosystems are frequently characterized as active or inactive. While fewer wildlife species
may be associated with inactive prairie dog colonies, an inactive colony has important structural and
compositional differences from active prairie dog colonies for many years after abandonment (Klatt and
Hein 1978). The slowly collapsing burrows continue to provide habitat for various wildlife species. In
addition, the plant species composition and the percentage of forbs versus grass species are often
different than the surrounding grassland ecosystem, as well as different from active colonies. The length
of time a prairie dog colony can influence the vegetation and habitat structure of a grassland ecosystem
after abandonment can be variable by ecological site and length of colony establishment.

Beaver

“We saw many beaver....today. (They) dam up the small channels of the river between the islands
and compel the river in these parts to make other channels; which as soon as it has effected that
which was stopped by the beaver becomes dry and is filled up with mud sand gravel and driftwood.
The beaver is then compelled to seek another spot for his habitation where he again erects his dam.
Thus the river in many places among the clusters of islands is constantly changing the direction of
such sluices.....This animal in that way | believe to be very instrumental in adding to the number of
islands with which we find the river crowded." Lewis and Clark, 1804

Prior to European settlement, beaver were found in nearly all aquatic habitats throughout North
America that supported adequate water and food resources (Naiman et al. 1988). Current beaver
populations in the Great Plains are substantially less than numbers present at the time of the early

South Dakota Game, Fish, and Parks Page 37



South Dakota Wildlife Action Plan

French-Canadian trappers (late 1600’s) (Jenkins and Busher 1979). Beaver are well known for their
disturbance effects in aquatic and riparian/wetland ecosystems. The beaver’s ability to influence and in
some instances, drastically modify ecosystem structure and dynamics through dam building and wood
cutting activities has been well-documented (Naiman et al. 1988, Ford and Naiman 1988, McDowell and
Naiman 1986, Medin and Torquemada 1988). These activities alter stream morphology and patterns of
discharge, decrease current velocity, increase retention of sediment and organic matter, and expand
areas of flooded soil. Spatially and temporally, the effects of beaver fluctuated with population
dynamics that were influenced by food supply, disease, flood disturbance, and predation (Naiman et al.
1988). These population dynamics were not only important at the ecosystem level but also at the
landscape level. The overall area disturbed by an individual beaver pond is often small relative to
disturbance processes such as fire (Johnston and Naiman 1986). However, the cumulative disturbance of
many beaver ponds can result in extensive alteration to aquatic and riparian/wetland ecosystems.

Beaver pond creation is limited by geomorphology and food supply of an area. Most beaver dams occur
on 1° to 4" order streams, as dams on larger streams are often removed by high flow events (Naiman et
al. 1988). Beaver preferentially select areas for dam building that create the largest ponds with the
greatest potential for expansion (Johnston and Naiman 1990a). As beaver numbers increase, more and
more of the preferential sites become occupied and new ponds are then limited to less desirable sites
where only small ponds are possible. While a small pond may be less desirable for a beaver, the diversity
in pond sizes creates a corresponding diversity in riparian/wetland and aquatic ecosystems across the
landscape. Historically, beaver population fluctuations would have primarily affected the number of
smaller ponds on the landscape. With low populations the number of small ponds would decrease, as
more preferred sites were available. With high populations the number of small ponds would increase,
as preferred sites were already taken.

The importance of beaver dam building and feeding activities to plant and wildlife diversity of an area
has also been well-documented (Dieter and McCabe 1989, Schlosser 1995, Johnston and Naiman 1990b,
Barnes and Dibble 1988). Dam building and feeding activities often result in removal of trees and shrubs
adjacent to streams. Riparian zones dominated by deciduous tree species that are preferred by beaver
may be essentially clear-cut. The dams also impound water that expands existing wetlands or creates
and maintains new wetlands. With the increased soil moisture, the existing upland vegetation will likely
die and be replaced by moisture loving trees and shrubs such as cottonwoods, dogwoods, and willows.
These are also the preferred foods of the beaver. In this way, beaver can reset the ecological
development of the riparian or wetland ecosystem and often modify habitat to the point of creating an
entirely different environment. At the aquatic level, beaver activities change invertebrate community
structure from running-water taxa to pond taxa (Merigliano 1996). While these pond invertebrate
communities may not be unique to the overall watershed, they represent added aquatic diversity to
smaller streams. The permeability of the boundaries between beaver ponds and adjacent streams
contributes to greater abundance and diversity in the fish community at the watershed level (Naiman et
al. 1988).

One confounding factor to our understanding of beaver disturbance in riparian/wetland and aquatic

South Dakota Game, Fish, and Parks Page 38



South Dakota Wildlife Action Plan

ecosystems is the fact that attributes of many stream ecosystems have changed with the removal or
reduction in beaver populations and the alteration of many flood regimes associated with European
settlement. Consequently, much of our understanding of these ecosystems has been developed from
sites that lack the influence of this previously abundant and ecologically important disturbance element.

Flood Events

“In order for a river to look the same, it must change” (Merigliano 1996).

Flood disturbance has been an important part of the natural cycle of riparian/wetland ecosystems
throughout South Dakota and has played an important role in maintaining ecosystem function and
biological diversity within these systems. Flood events help maintain ecosystem productivity and
diversity through both above- and below-ground processes that transport sediments, nutrients, and
organisms between river channels and floodplains (Ward et al. 1999, Junk et al. 1989, Tockner et al.
1999, Reeves et al. 1995). Short-duration flood events of high stream-power result in channel and
sediment movement, increased vegetation and deadwood in the channel, and upwelling of
groundwater. The interaction of these influences on riparian ecosystems promotes successional stages,
overall biodiversity, and complex food webs (Reeves et al. 1995). Both the plants and animals of flood-
prone systems have adapted to flood disturbance, and many even require flood events to regenerate or
complete their life cycle (Merigliano 1996, Pollock 1998). Flood events play a critical role in ecological
succession and determining the structure and composition of the affected ecosystem (Sparks and Spink
1998).

Floods are frequently characterized by five primary components: 1) the magnitude of the discharge, 2)
the velocity of the discharge, 3) the duration of the flood, 4) the season of the flood, and 5) the
frequency of flooding (Poff and Ward 1989). When taken together, these components are frequently
referred to as the “flood regime”. The flood regime is influenced ecoregionally by geologic and climatic
factors such as precipitation levels, sediment inputs, and stream gradient.

Flood events that are part of the natural flood regime are necessary to ensure the long-term viability of
the plants and animals adapted to flood prone environments and the functioning of these ecosystems.
To understand how floods influence ecosystems, one must first understand the effects of channel
morphology. Channel morphology is primarily characterized as braided or meandering in South Dakota,
depending on the locally dominant fluvial processes. Braided channels usually result from steep
gradients, high flows, and sediments dominated by coarse or sandy particles (Friedman et al. 1997).
Meandering channels, on the other hand, usually result from shallow gradients, low flows, and
sediments dominated by silt and fine particles. The proportion of braided channels to meandering
channels in the landscape increases with variable topography and decreasing precipitation patterns. Due
to the geomorphology of South Dakota, meandering channels would be more common in the eastern
part of the state whereas braided channels would be more common in the western part of the state.
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Braided channels frequently have highly variable flows and easily eroded banks (Merigliano 1996).
Sediment is deposited along the way and forms bars and islands that are exposed in the channel during
periods of normal to low flows. Water then flows in a braided manner around these islands and bars,
dividing and integrating as it flows downstream. During a flood event, the islands and bars can erode
and become re-deposited in other locations downstream, thereby perpetuating the heterogeneity of the
system as well as the mosaic of associated vegetation stages with each flood event (Merigliano 1996,
Friedman et al. 1997, Miller et al. 1995). Meandering channels have on-going dynamic channel
processes even outside of intermittently occurring flood events. A meandering channel is constantly
eroding and re-depositing material along the channel. Erosion takes place on the outer parts of the
meander bends where stream velocity is highest. Sediment is then deposited along the inner meander
bends, where velocity is low. This deposition results in exposed bars called point bars. Because
meandering stream channels are constantly eroding and re-depositing sediment along their channel,
they tend to slowly migrate back and forth across their floodplain. During a flood event, however, the
erosion and deposition process is magnified and can result in a more dramatic and immediate change in
the stream channel location within the floodplain (Miller et al. 1995). The constant and sometimes
dramatic movement of a meandering channel within the floodplain contributes to greater heterogeneity
at the landscape level and species and structural diversity at the ecosystem level (Reeves et al. 1995,
Benda et al. 1998).

3.4 Ecological Sites

A primary objective of the coarse filter strategy is to identify and characterize native ecosystem diversity
for terrestrial and riparian-wetland systems for the entire state of South Dakota based on the historical
reference. To accomplish this requires understanding two primary drivers of native ecosystem diversity,
ecological sites and disturbance states. Ecological sites represent the physical environment component
of an ecosystem (Daubenmire 1968b, USDA NRCS 2006) and disturbance states represent the vegetation
communities that can occur on an ecological site in response to natural disturbance regimes. The
following sections provide a more detailed discussion of the importance of delineating ecological sites
and identifying disturbance states to efforts at describing the native ecosystem diversity of a region as
well as the methods used to describe and map ecological sites and disturbance states.

The term ecological site has been used in various capacities by different ecological disciplines for many
years. For the purpose of the ecological framework described in this document, we are using ecological
sites as defined and developed by the Natural Resources Conservation Service (1997). NRCS ecological
sites are a type of potential-based landscape classification system that identifies the different abiotic
conditions (e.g., soils, aspect, elevation, temperature, moisture, etc.) that influence disturbance patterns
and the potential plant communities that can occur on a site (USDA NRCS 1997, Bestelmeyer et al.
2009). They are based on the assumption that the differences in potential plant communities are
influenced by these abiotic differences among sites (Bestelmeyer et al. 2006, Fuhlendorf and Smeins
1998).

Ecological sites may contain multiple soil types provided they exhibit similar properties that produce and
support a characteristic plant community in response to similar disturbance processes. The soils
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characterizing an ecological site have developed over time through the interaction of parent material,
climate, living organisms, and topography. This, in turn, influences the kind of plants that can occur and
the combination of the plants and soils further influence the hydrology of a site, more specifically the
amount of runoff and infiltration. The development of the soil, vegetation, and hydrology are therefore
all interrelated and each influences and is influenced by the other. Each site responds similarly to drivers
of ecosystem change such as climate, disturbance regimes, land-use practices, and management
activities. For classification purposes, ecological sites are differentiated from each other based on
several considerations including differences in plant species composition and productivity, differences in
management response, and the processes of degradation and restoration (Bestelmeyer et al. 2009).

Plant communities change along environmental gradients. Ecological sites help delineate these
gradients. Where changes in soil, geomorphic setting, or moisture conditions are abrupt, plant
community boundaries can be distinct. Where boundaries are more gradual, plant community change
will be less distinct and occur along wider environmental gradients of soils and topography.

Terrestrial Systems

The NRCS ecological site classification is correlated to existing NRCS soil maps (NRCS, Soil Survey
Geographic Database (SSURGO; online)) and can therefore be displayed and mapped in a geographic
information system (GIS). While the NRCS ecological site classification is suitable for the objectives of
the ecosystem diversity framework described here, some limitations should be noted. A primary
limitation is the fact that current soil mapping methodologies are often based on groupings of soils and
may include minor inclusions of other soil types that may in fact represent another ecological site
occurring within the larger soil type. As with most classification systems, the issue of mapping resolution
is a common theme. While soil mapping may produce finer resolution data than most existing
vegetation classification systems, it is still likely to represent less diverse conditions than actually occur
on the landscape and the user should be aware of this limitation.

To map the ecological sites of South Dakota, the NRCS SSURGO data layers were obtained for the entire
state of South Dakota. Approved ecological site descriptions were also obtained from South Dakota
NRCS representatives (Stan Boltz, personal communication). In some instances, the SSURGO data had
not been updated to include all of the approved ecological site labels so this was completed by project
personnel with input from state NRCS representatives, where possible. The resulting map of ecological
sites and MLRAs for terrestrial systems in South Dakota is provided in Figure 3-3. In some MLRAs,
ecological sites were further described by precipitation zones but this variable was not included in this
figure to reduce map complexity for display purposes. Table 3-2 identifies the number of acres for each
of the terrestrial system ecological sites, by MLRA.
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Figure 3-3. Location of primary terrestrial — grass-shrub and forested — ecological sites in South Dakota. Riparian-wetland-aquatic systems are lumped into one category for the purpose of this map.
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Table 3-2. Number of acres representing each of the terrestrial ecological sites occurring within each of the eighteen South Dakota’s Major Land Resource Areas.

ECOLOGICAL SITES 53B 53C 54 55B 55C 56 58D 60A 61 62 63A 63B 64 65 66 102A 102B 102C TOTAL
Grassland/Shrub 2,421,457 2,150,807 5,741,376 1,689,675 5473773 13,621 1,031,167 3,939,576 325,459 114,044 5783550 2,013,920 2,516,210 263,000 1,470,169 3,282,696 1,023,294 634,935 39,888,729
LOAMY 1,868,040 1,391,119 1,555,879 996,855 4,267,806 4,685 96,586 731,664 106,906 28,737 414,611 244360 1,033,802 1,358 275,295 2,479,640 892,008 509,420 16,898,772
CLAYEY 267,372 382,435 691,097 372,771 353,073 4,828 11,716 1,038,725 21,740 1,673 2,508,544 841,732 226,458 84,957 241,647 1,200 18,845 7,068,814
SHALLOW CLAY 86,544 6,275 3,147 497,667 6,357 1,617,371 493,773 117,403 9,983 2,838,520
SANDY 40,740 1,257 858,665 55,364 175,831 2,216 319,256 68,984 2,064 25,115 39,968 204,092 11,016 666,216 66,170 3,399 16,133 2,557,385
THIN UPLAND 32,761 252,470 200,913 29,032 369,202 537 9,722 268,788 68,008 4,301 454,068 195,657 68,522 30,990 267,962 102,805 77,999 2,433,740
THIN CLAYPAN 11,125 19,515 1,160,643 77,209 20,546 169,812 256,954 359 167,623 35,241 69,544 1,025 5,665 1,995,262
CLAYPAN 34,204 64,515 261,800 120,113 204,904 186,958 25,184 40,719 39,548 89,239 461 30,981 557 1,099,183
DENSE CLAY 3,558 423,146 403,106 60,577 48,172 938,560
SANDS 19,967 54,856 22,770 1,608 %0 89,520 79,218 1,324 18,423 10,991 75,606 233,204 263,758 2,094 8,427 881,857
SHALLOW LOAMY 456,564 1,395 105,379 118,016 112,535 2,814 1,603 798,307
SHALLOW 9,580 47,020 41,137 18,451 548,582 598 9,957 675,327
SHALLOW TO GRAVEL 85,657 19,068 12,148 65,878 1,265 5,443 12,902 1,936 27,770 193,750 21,088 3,645 450,551
SHALLOW SANDY 333,171 25,442 2,456 361,069
VERY SHALLOW 53,692 16,869 32,938 745 8,650 5,480 34,872 6,165 1,017 87,391 19,445 25,772 448 30,875 2,793 465 327,617
SHALLOW DENSE CLAY 308,507 308,507
SHALLOW LIMY 234 5,480 895 63,403 70,012
SANDY CLAYPAN 7,898 48,304 1,274 8,148 299 65,922
SALINE UPLAND 38,030 38,030
SHALLOW POROUS CLAY 34,870 34,870
MOUNTAIN PRAIRIE 21,461 21,461
CHOPPY SANDS 1,040 13,542 747 15,329
HIGH COUNTRY LOAMY 7,021 7,021
POROUS CLAY 2,616 2,616
Forested 2,262 24,989 21,658 180,307 1,219,467 1,448,684
DRY WARM SLOPES 2,905 90,279 412,759 505,943
ROCKY SIDESLOPES 282,859 282,859
SHALLOW RIDGE 2,153 59,206 134,642 196,000
MOIST WARM SLOPES 185,501 185,501
COOL SLOPES 792 12,012 587 2,771 165,918 182,082
STONY HILLS 1,470 12,976 153 12,397 31,140 58,136
SAVANNAH 14,650 799 6,648 22,098
SILTY FOOTSLOPES 1,209 14,855 16,064
Sparsely Vegetated 36 41,675 90 315 26,939 108,213 5,374 937 28,572 12,411 344,306 568,867
BADLANDS 11,579 14,046 10,305 1,992 56 344,306 382,284
ROCK OUTCROP 36 29,996 315 12,352 33,643 5,374 937 25,733 12,355 120,742
SLICKSPOTS 99 ) 542 64,265 846 65,842
Unknown 2 2,062 1,009 2,399 1,754 3,467 71 149 4,515 1,564 3,811 3,571 1,874 87 281 4,972 936 1,221 33,742
DISTURBED SITES 2,062 1,009 2,399 1,754 3,467 71 149 4,515 1,564 3,811 3,571 1,874 87 281 4,972 936 1,221 33,742
Total 2423519 2,151,852  5787,711 1,691,519 5,477,556 13,692 1,083,244 4,073,963 512,703 1,338,259 5,815,693 2,028,205 2,860,602 263,000 1,470,450 3,287,668 1,024,229 636,156 41,940,022
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Riparian-Wetland Systems

The SDWAP has been revised to include a more detailed classification of riparian-wetland ecological
sites to provide the foundation for better understanding potential native ecosystem diversity. For this
purpose, a combination of existing classification systems are used including Stewart and Kantrud (1971),
Cowardin et al. (1979), and the hydrogeomorphic (HGM) system (Brinson 1993). The following sections
summarize how these classification systems were combined to meet the objectives for describing native
ecosystem diversity in riparian-wetland ecosystems. First, a brief description of each classification
system is needed to provide the foundation for this discussion.

Stewart and Kantrud (1971) developed a regional classification system for ponds and lakes of the
glaciated prairie region of South Dakota. The primary objective of this classification system was to allow
for the inventory of existing wetland plant communities. They grouped wetland vegetation into zones
characterized by distinctive plant community compositions and structure and ponding regime (i.e.
hydrology). Cowardin et al. (1979), hereinafter referred to as the Cowardin system, is similar in several
respects to Stewart and Kantrud’s system but was developed as a national classification system. The
Cowardin system has become the most widely used wetland classification system in the United States.
The overall emphasis of the Cowardin system also remains on the inventory of existing plant
communities. More recently, the hydrogeomorphic (HGM) wetland classification system was introduced
by Brinson (1993) to provide a tool for measuring functional changes in wetland ecosystems. The HGM
system emphasizes the geomorphic setting and hydrologic attributes of a site rather than the existing
biological characteristics of the plant communities. The geomorphic setting identifies the topographic
location of the site within the surrounding landscape and the hydrological attributes that characterize
the sources of water to the site.

The importance of identifying and classifying the underlying abiotic conditions and primary drivers
responsible for both the functional and vegetative differences between ecological sites cannot be
overstated. The HGM system was developed to capture these underlying abiotic conditions and has the
most applicability in this regard relative to the other classifications. While both Stewart and Kantrud and
the Cowardin systems resemble the HGM system in some components, they lack the ability to capture
the underlying interaction of geomorphic and hydrological drivers that represent the abiotic influence
on wetland and riparian ecological sites.

To apply the HGM system for ecological site classification within South Dakota, four hydrogeomorphic
classes were identified including Lacustrine, Depressional, Riverine, and Slope classes. The four HGM
classes are defined using slight modifications to NRCS (2008) definitions (Table 3-3). In addition, 7
hydrology sub-classes were identified to capture important drivers and attributes which influence the
native functional and vegetative characteristics of wetland and riparian ecological sites. The hydrology
sub-classes are primarily described and defined relative to the Cowardin system’s “modifier” level of
classification, with the addition of ephemeral and considerable overlap to Stewart and Kantrud’s “class”
level (Table 3-4).
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Table 3-3. Description of the hydrogeomorphic classes identified for wetland and riparian ecological
sites of South Dakota (as definitions modified from NRCS 2008 and Brinson et al. 1995). Due to current
mapping limitations, the Slope Hydrogeomorphic Class is not represented in the 2014 South Dakota
Wildlife Action Plan mapping efforts.

HGM Class Definition

LACUSTRINE e adjacent to lakes (>20 acres) where the water elevation of the lake maintains the water
table in the wetland

e additional sources of water are precipitation and ground water discharge, the latter
dominating where intergrade with uplands or slope wetlands occur

o lose water by flow returning to the lake after flooding, by saturation surface flow, and
by evapotranspiration

e organic matter normally accumulates in areas sufficiently protected from shoreline
wave erosion

e historically rare in South Dakota but are more frequent today due to the damming of
permanent stream courses

DEPRESSIONAL e occurin topographic depressions (<20 acres)

e dominant water sources are precipitation, groundwater discharge, and both interflow
and overland flow from adjacent uplands with direction of flow normally from the
surrounding uplands toward the center of the depression

e elevation contours are closed, thus allowing the accumulation of surface water

e may have any combination of inlets and outlets or lack them completely

e dominant hydrodynamics are vertical fluctuations, primarily seasonal

e may lose water through intermittent or perennial drainage from an outlet, by
evapotranspiration and, if they are not receiving ground water discharge, may slowly
contribute to ground water discharge

e common examples in South Dakota are prairie potholes

RIVERINE e occurin floodplains and riparian corridors in association with stream channels

e dominant water sources are often overbank flow from the channel or subsurface
hydraulic connections between the stream channel and wetlands

e sources may be interflow and return flow from adjacent uplands, occasional overland
flow from adjacent uplands, tributary inflow, and precipitation

e attheir headwater, often are replaced by slope or depressional wetlands where the
channel morphology may disappear

e may intergrade with poorly drained flats or uplands

e perennial flow in the channel is not a requirement

SLOPE e normally found where groundwater discharges to or near the land surface
e normally occur on sloping land; elevation gradients may range from steep hillsides to
slight slopes

e usually incapable of depressional storage because they lack closed contours

e principle water sources are usually ground water return flow and interflow from
surrounding uplands, as well as precipitation

e hydrodynamics are dominated by downslope unidirectional water flow

e canoccurin nearly flat landscapes if ground water discharge is a dominant source to
the wetland surface

e lose water primarily by saturation subsurface and surface flows by evapo-transpiration
but may develop channels that function as outlet

e common examples in South Dakota are fens
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Table 3-4. Seven hydrology sub-classes utilized for wetland and riparian ecological sites of South
Dakota. Due to current mapping limitations, the seep/saturated hydrology subclass is not represented
in the 2014 South Dakota Wildlife Action Plan mapping efforts (based on Cowardin et al. 1979 and
Stewart and Kantrud 1971).

Hydrology

Definition
Subclass

Permanent Water covers the land surface or flows throughout the year, except under very extreme
drought conditions.

Intermittent Surface water is present but variable due to evapotranspiration throughout the year or
absent in years of extreme drought.

Semi-permanent Surface water persists throughout the growing season but is absent by late summer to
early fall in most years.

Seasonal Surface water is typically present from spring to early summer, but is absent by the end of
the season in most years.

Temporary Surface water is present for brief periods, a few weeks in spring or a few days after a heavy
rain or the channel contains flowing water for only a few weeks in the spring or after a
heavy rain, and when not flowing may remain in isolated pools or surface water may be
absent altogether.

Ephemeral Surface water is present for only a short period of time after snowmelt or storm events in
early spring. Because of the porous condition of the soils, the rate of water seepage is very
rapid after thawing of the underlying frost seal. Water is only retained long enough to
establish some wetland or aquatic processes.

Seep Groundwater saturated soils on gently sloping terrain; rarely ponded; may be slightly
flowing early in the growing season but with no recognizable channel.

While not required as part of the ecological site framework, vegetation zones as defined by Stewart and
Kantrud (1971, 1972) (Table 3-5) provide a useful tool in identifying the hydrological subclass and for
describing vegetation communities as influenced by hydrological and water chemistry subclasses.
Vegetation zones are presented as a useful tool for determining average hydrological conditions for an
ecological site. For the purpose of describing native ecosystem diversity, each disturbance state was
characterized using expected species compositions relative to defined vegetation zones.

Using this ecological classification system, a map of riparian and wetland hydrogeomorphic classes was
developed (Figure 3-4) and a map of riparian and wetland ecological sites, or the combination of
hydrogeomorphic class and hydrology sub-classes (Figure 3-5) were mapped throughout South Dakota.
Data sources used in this mapping effort include a combination of NRCS ecological sites and National
Wetlands Inventory (USFWS 2010). For a description of methods used in this assessment, see Appendix
L. The NRCS ecological site and NWI information were available as GIS layers with associated attribute
data. However, the ability to map the Slope HGM Class and the Seep Hydrological Subclass from existing
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Table 3-5. Seven vegetation zones identified by Stewart and Kantrud (1971, 1972) and used in the
wetland and riparian ecological sites of South Dakota to help describe vegetation communities by
hydrological subclass. Due to current mapping limitations, the Fen vegetation zone is not represented
in 2014 mapping efforts.

Vegetation Zones Description
Low Characterized by moist site prairie grasses, forbs, shrubs, and trees. The hydrology
Prairie/Shrub/Forest influencing this zone is typically ephemeral, i.e. moist for a few days in spring.
Wet Meadow Characterized by fine-textured grasses, rushes, and sedges of relatively low stature.

The hydrology influencing this zone is typically temporary.

Shallow-marsh Characterized by a mix of 3 phases depending on annual, seasonal, or site specific
water levels: normal emergent phase of intermediate height grasses/grass-like plant
species, open-water phase with submerged aquatic plants, and a drawdown phase of
emergent/pioneering species or bare dirt. The hydrology influencing this zone is
typically seasonal.

Deep-marsh Characterized by a mix of 3 phases depending on annual, seasonal, or site specific
water levels: normal emergent phase of coarser and taller grasses/grass-like plant
species, open-water phase with submerged or floating aquatic plants, and a drawdown
phase of emergent/pioneering species or bare dirt. The hydrology influencing this zone
is typically semi-permanent.

Open Water Characterized by water areas completely devoid of vegetation and areas where two
species of vascular plants (widgeongrass and pondweed) may be present. The
hydrology influencing this zone is typically permanent.

Fen Characterized by floating or surface mats of emergent vegetation; may be intermixed
with small open water areas. Springs may be present. The hydrology influencing this
zone is typically seep.

Intermittent Characterized by highly saline and relatively shallow water. The hydrology of this zone
is typically intermittent.

data sources was not possible at this time. In addition, the ability to map fresh from saline systems using
existing data sources was also lacking at this time.

The fluctuation of water levels resulting from changes in precipitation or evaporation is the primary
driving force influencing the species composition and structure of riparian and wetland ecosystems.
Fluctuating water levels can increase the amount of open water and bare soils that are present during a
growing season (LaBaugh et al. 1998). Open water generally increases immediately following a
precipitation event. As water runs off, discharges, or evaporates from the site, a drawdown phase may
occur that exposes bare dirt and leads to emergent species colonizing or re-colonizing portions of the
wetland (Stewart and Kantrud 1971). Water depths and related stages of cover interspersion often
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change drastically from year to year and season to season due to these fluctuating water levels (Stewart
and Kantrud 1971). This may also influence the amounts and types of vegetation zones over time such
as gaining a moister vegetation zone during above average precipitation or losing a vegetation zone
during below average precipitation.
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Figure 3-4. Location of riparian-wetland hydrogeomorphic classes in South Dakota.
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Usually, vegetation zones within riparian and wetland ecological sites and as described by Stewart and
Kantrud (1971) occur as concentric peripheral bands in response to different water levels, with the
central ring usually representing the wettest portion of the site and the outer rings usually representing
the progressively drier margins. The number of concentric bands present will depend on the hydrology
sub-class for the ecological site. Figures 3-6 through 3-11 provide a generalized example of the typical
vegetation zones occurring within each of the six hydrology sub-classes for the depressional HGM class
under average precipitation conditions.

Figures 3-12 and 3-13 provide a generalized example of the typical vegetation zones occurring within the

two hydrology subclasses for the lacustrine HGM class. Figures 3-14 and 3-15 provide a generalized

example of the typical vegetation zones occurring within the two hydrology subclasses for the riverine
HGM class. It is important to note that not all vegetation zones may be present on every ecological site
but the figures present a general pattern that is frequently observed. Fen vegetation zones in particular
require the associated ground water input to be present. It is also important to note that many riparian
and wetland ecological sites have been altered by extensive cropland conversion, draining, filling, etc.
that has occurred in the last century (Dahl 1990, Dahl and Johnson 1991) and potentially altering
historical hydrology subclasses.

Historical grazing played an important role in influencing the structure and species composition of most
vegetation zones within ecosystems on riparian and wetland ecological sites. Within the open water
zone, grazing pressure had little to no influence on plant species composition. Within the deep marsh
and shallow marsh zones, bison grazing likely also influenced the vegetation community structure in
terms of creating patchy openings by knocking down vegetation or grazing heavily in this zone during
drought years. The frequent fire return interval in the adjacent uplands also played an important role in
shaping the structure and species composition of riparian and wetland ecological sites. Fire, particularly
during drought cycles, could remove the build-up of organic matter and release nutrients to the wetland
system. For the low prairie zone in particular, grass species were the dominant component and shrubs
and trees were a more minor component in this vegetation zone due to the frequency of fire. Browsing
and rubbing by bison and other herbivores likely further reduced the coverage of shrubs and trees in
this ecological site. Where shrub and tree species occurred, they were more commonly associated with
the low prairie and fen vegetation zones. Flood events further influenced the diversity of plant
communities. In addition, flood events associated with riverine ecological sites create a favorable
condition for some plants to regenerate such as plains cottonwood and willows, where the scouring
action can create alluvial bars and other features that promote regeneration.

The effects of beaver activity on South Dakota riparian and wetland ecological sites have not been well
documented. For the purposes of describing ecological sites, some assumptions are necessary. In
particular, it is assumed that beaver activity would be associated with riverine ecological sites with a
longer mean fire return interval to allow the growth of trees and shrubs necessary to sustain a beaver
population. Where damming occurs, the water table typically rises, further influencing the hydrology of
the adjacent riparian vegetation communities and probably benefitting tree and shrub species. This
change can be relatively temporary or more long-term, if there are sufficient food supplies to support a
population. Beaver typically feed on and build dams from the surrounding trees and shrubs. If the food
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supply is exhausted, the beaver will move on to a new site with better food sources. Vegetation within
or close to the floodplain is expected to be the most heavily influenced by beaver activity. Where dams
do occur, the result of going from a flowing water system to a pond system is expected to have an effect
on the species composition and structure, as well as the associated biodiversity, but this change has not

been evaluated or documented South Dakota.

Low prairie

zone

Wet meadow
zone

Low prairie zone

Figure 3-7. Depressional-Temporary Ecological Site.
Typical vegetation zones under average precipitation
conditions for the depressional class- temporary sub-
class (as adapted from Stewart and Kantrud 1971).
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Deep-marsh
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Shallow-marsh zone
Wet meadow zone

Low prairie zone

Figure 3-9. Depressional-Semipermanent Ecological Site.
Typical vegetation zones under average precipitation
conditions for the depressional class- semipermanent
sub-class (Stewart and Kantrud 1971).

Figure 3-6. Depressional-Ephemeral Ecological Site.
Typical vegetation zones under average precipitation
conditions for the depressional class- ephemeral sub-
class (as adapted from Stewart and Kantrud 1971).

Shallow marsh
zone

Wet meadow zone
Low prairie zone

Figure 3-8. Depressional-Seasonal Ecological Site.
Typical vegetation zones under average precipitation
conditions for the depressional class- seasonal sub-
class (as adapted from Stewart and Kantrud 1971).
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Figure 3-10. Depressional-Permanent Ecological Site.
Typical vegetation zones under average precipitation
conditions for the depressional class-permanent sub-class
(as adapted from Stewart and Kantrud 1971).
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Figure 3-11. Depressional-Intermittent Ecological Site. Typical vegetation zones under average precipitation
conditions for the depressional class-intermittent sub-class (as adapted from Stewart and Kantrud 1971).
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Figure 3-12. Lacustrine-Permanent Ecological Site. Typical vegetation zones under average precipitation
conditions for the lacustrine class—permanent subclass (as adapted from Stewart and Kantrud 1971).
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Figure 3-13. Lacustrine-Intermittent Ecological Site. Typical vegetation zones under average precipitation
conditions for the lacustrine class -intermittent subclass (as adapted from Stewart and Kantrud 1971).
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Figure 3-14. Riverine-Permanent Ecological Site. Typical vegetation zones under average precipitation
conditions for the riverine class-permanent sub-class (as adapted from Stewart and Kantrud 1971).
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Figure 3-15. Riverine-Intermittent Ecological Site. An example of vegetation zones that might occur under

average precipitation conditions for the riverine class-intermittent sub-class (as adapted from Stewart and
Kantrud 1971).

The number of acres mapped for each of the riparian and wetland hydrogeomorphic classes is provided
in Table 3-6. The number of acres mapped for riparian and wetland ecological sites by MLRA is provided
in Table 3-7. It is important to note that these acres were calculated based on existing NWI and NRCS
SSURGO/ecological site data that do not fully capture the historical extent of these sites prior to the
extensive cropland conversion, draining, filling, etc. that has occurred in the last century (Dahl 1990 and
Dahl and Johnson 1991). In addition, some depressional sites such as depressional-permanent may have

South Dakota Game, Fish, and Parks Page 54



South Dakota Wildlife Action Plan

expanded in acreage due to excavation activities. Some lacustrine ecological sites may have been
created from damming and impounding activities that occurred in the last century. Reservoirs and
impoundments occurring on historically riverine or depression ecological sites would have reduced
those acres as they were historically and identify them today as lacustrine systems.

Table 3-8 identifies a rough approximation of the number of distinct or isolated depressional and

lacustrine ecological sites occurring in each MLRA.

Table 3-6. Number of acres representing the hydrogeomorphic classes in South Dakota.

HYDROGEOMORPHIC CLASS

DEPRESSION  RIVERINE  LACUSTRINE TOTAL
EPHEMERAL 105,435 32 105,469
TEMPORARY 423,714 133 423,846
SEASONAL 764,218 1,011 765,230
SEMI-PERMANENT 851,425 10,282 860,728
INTERMITTENT 5,036 3,122,060 3,127,096
PERMANENT 191,763 1,125,104 785,471 2,102,335
TOTALS 2,341,591 4,247,164 796,929 7,385,684
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Table 3-7. Number of acres representing riparian and wetland ecological sites, or the combination of hydrogeomorphic class and their hydrology sub-class, for each of the Major Land Resource Areas
occurring in South Dakota.

Ecological Site 53B 53C 54 55B 55C 56 58D 60A 61 62 63A 63B 64 65 66 102A 102B 102C TOTAL
DEPRESSION 350,743 288,883 42,972 133,882 877,643 2,607 7,891 27,278 1,054 480 78,724 24,508 22,873 5,101 24,990 349,119 97,679 5,164 2,341,591
EPHEMERAL 8,281 22,342 5,086 2,427 26,597 1,781 1,636 241 126 6,333 8,477 120 2,886 9,454 7,847 1,801 105,435
TEMPORARY 42,544 26,994 5,182 43,700 200,305 548 1,868 2,227 113 86 5,219 1,658 1,930 516 4,446 54,345 30,164 1,869 423,714
SEASONAL 166,548 72,674 17,538 43,003 268,595 528 1,909 9,262 248 67 26,350 9,089 9,956 862 9,363 97,749 29,772 705 764,218
SEMI-PERMANENT 112,638 91,086 13,751 37,983 333,617 1,334 1,244 6,875 363 147 27,017 8,969 1,178 2,622 6,228 177,973 27,979 421 851,425
PERMANENT 20,247 75,473 1,411 6,671 45,356 1 1,089 7,278 89 17 13,799 4,750 1,332 821 2,067 9,214 1,878 270 191,763
INTERMITTENT 485 314 4 98 3,173 196 37 6 42 160 384 39 98 5,036
LACUSTRINE 24,934 12,514 14,423 9,431 44,435 522 1,172 15,629 118 2,005 323,036 129,707 4,750 3,727 6,984 187,048 14,969 1,525 796,929
EPHEMERAL 15 15 2 33
TEMPORARY 1 1 1 14 4 31 69 2 2 2 5 1 133
SEASONAL 1 3 508 2 35 86 237 138 1 1,011
SEMI-PERMANENT 959 4,278 449 188 2,931 43 291 2 36 18 454 42 339 252 10,282
PERMANENT 23,973 8,232 13,465 9,227 41,450 522 1,012 15,032 118 2,005 322,894 129,655 4,732 3,271 6,940 186,709 14,710 1,524 785,471
RIVERINE 148,620 128,679 340,732 366,633 548,684 18,684 55,969 401,737 35,424 54,017 279,679 142,562 290,782 26,245 88,040 712,791 281,335 326,551 4,247,164
INTERMITTENT 139,424 116,048 181,631 304,517 482,677 18,684 16,934 213,813 28,304 53,574 219,803 93,305 198,147 18,555 57,889 656,510 197,122 125,123 3,122,060
PERMANENT 9,196 12,631 159,101 62,116 66,007 39,035 187,924 7,120 443 59,876 49,257 92,635 7,690 30,151 56,281 84,213 201,428 1,125,104
Total 524,297 430,076 398,127 509,946 1,470,762 21,813 65,032 444,644 36,596 56,502 681,439 296,777 318,405 35,073 120,014 1,248,958 393,983 333,240 7,385,684
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Table 3-8. Number of individually mapped depression and lacustrine ecological sites for each of the Major Land Resource Areas in South Dakota.

Ecological Site 54 56 61 62 64 65 66 102A 102B 102C 53B 53C 55B 55C 58D 60A 63A 63B TOTAL
DEPRESSION 21,841 512 1,582 779 9,232 1,779 19,074 199,025 48,558 2,738 214,185 130,552 101,766 652,264 6,921 33,135 50,045 25,690 1,519,678
EPHEMERAL 303 0 31 15 468 14 305 1373 1,383 177 953 2,066 315 3,183 91 101 447 0 11,225
TEMPORARY 6,231 177 248 111 2,399 447 6,763 52,449 21,789 1,351 58,358 27,718 49,436 223,572 2,673 3,275 4,687 3,167 464,851
SEASONAL 8,070 182 408 230 3,917 518 9,133 77,410 14,492 403 109,676 47,309 31,127 21,5886 1,781 6,656 11,714 6,420 545,332
SEMI-PERMANENT 5,348 136 654 348 983 558 2,271 64,925 10,258 499 40,726 35,140 18,559 188,383 1,472 7,409 9,982 6,804 394,455
PERMANENT 1,886 1 241 20 1,464 219 601 2,737 631 278 4,355 18,223 2,297 20,106 904 15,694 23,206 9,283 102,146
INTERMITTENT 3 16 0 55 1 23 1 131 5 30 117 96 32 1,134 0 0 9 16 1,669
LACUSTRINE 3,798 16 21 67 1,126 621 659 15,643 1,305 97 2,642 3,953 4,334 8,375 178 1,608 32,620 5,561 82,624
EPHEMERAL 0 0 0 0 0 0 0 0 7 0 0 0 0 1 0 0 0 2 10
TEMPORARY 5 0 0 0 0 1 2 0 5 3 2 4 11 15 2 3 4 1 58
SEASONAL 132 0 0 0 1 0 1 0 1 0 2 6 3 30 5 14 19 3 217
SEMI-PERMANENT 104 0 0 0 1 98 12 53 45 0 157 1,419 125 980 12 5 6 8 3,025
PERMANENT 3,557 16 21 67 1,124 522 644 15,590 1,247 94 2,481 2,524 4,195 7,349 159 1,586 32,591 5,547 79,314
TOTAL 25,639 528 1,603 846 10,358 2,400 19,733 214,668 49,863 2,835 216,827 134,505 106,100 660,639 7,099 34,743 82,665 31,251 1,602,302
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3.5 Disturbance States

As discussed previously, natural disturbance regimes are often responsible for maintaining the dynamic
landscape processes that are important drivers of ecosystem diversity as well as the persistence of
biodiversity. With an understanding of natural disturbance regimes, recognizable patterns emerge that
allow us to describe and predict a given plant community’s response to the frequency or intensity of a
disturbance type. For the purposes of the ecological framework, the term disturbance state is used to
refer to a specific plant community that could occur on a specific ecological site in response to
disturbance processes. A disturbance state describes a potential plant community or ecosystem that
may occur on an ecological site in response to natural disturbance regimes but, because it is a
generalization, it may include a certain amount of variation both spatially and temporally. The transition
between disturbance states is due to the interaction of disturbance with the abiotic characteristics of an
ecological site, combined with climate influences. A disturbance state can be transient or relatively
persistent on an ecological site. Although ecological sites provide valuable information on the
interaction of the physical environment with vegetation, they are combined with a classification of
disturbance states to identify the full range of vegetative conditions or ecosystem diversity possible on
an ecological site, as influenced by natural disturbance events and processes. We use the term
disturbance state to refer to all distinct plant communities that we identify. Others may include the
terms plant community or plant community phase as subsets of disturbance states, but we chose to not
identify such distinctions.

A state and transition model (STM) is a framework that is used to summarize and describe the range of
disturbance states for an ecological site. STMs help to describe patterns and mechanisms of vegetation
response to identified disturbance processes on an ecological site by identifying the triggers, drivers,
and mechanisms of transition among states (Bestelmeyer et al. 2009). They provide a record of the
knowledge of disturbance states to date while also allowing for future adjustment as new information
becomes available. Typically, state and transition models have been implemented through simple
printed flowcharts that identify the range of disturbance states that can occur on an ecological site and
the disturbance processes that will influence the transition from one state to another. Transitions can
occur rapidly such as in the event of a fire or more slowly such as in the event of changes to the grazing
regime. Sometimes multiple disturbance changes must occur simultaneously to trigger a transition to a
different state.

It should be noted that most STMs in use today have been developed by NRCS to provide a scientific
framework to evaluate and describe today's conditions. In that context, NRCS STMs include additional
information that is not being used in this effort. Typically NRCS STMs include both native and today's
impacted states. In addition, they may include only one native disturbance state, referred to as the
Historical Climax Plant Community (HCPC). For the SDWAP, the goal for STMs is to identify the full range
of native ecosystems that can occur on an ecological site in response to natural disturbance, where any
one of these native ecosystems could be considered a reference condition. For this purpose, each native
ecosystem occurring on an ecological site is considered a natural disturbance state. So while existing
NRCS STMs were used to inform the development of the STMs for this project, the framework,
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assumptions, and results may differ from NRCS descriptions due to these primary differences in
objectives.

One of the limiting factors in the use of STMs relative to native ecosystem diversity is the lack of
quantitative data available to evaluate their accuracy and refine their content. Their development
should be based on the best information available on plant species and community response to natural
disturbance, with recognition that this information can sometimes be subjective and based on expert
opinion. Strategies are in place to strengthen the quantitative data available to support the
development of STMs in the future (Bestelmeyer et al. 2009). However, it may be impossible to collect
empirical data on many historical states that simply do not exist today because of changes to natural
disturbance processes or conditions. These limitations however should not detract from their usefulness
today in efforts to describe native ecosystem diversity with recognition of the need to acquire additional
data to support and strengthen them in the future.

Terrestrial Systems

Grass-Shrub Ecosystems

To describe the influences of natural disturbance on the vegetation of an ecological site, fire and bison
and black-tabled prairie dog grazing, and where appropriate their interactions, were included as the
primary mechanisms historically influencing the vegetation of terrestrial ecosystems (Table 3-9). While
we recognize the diversity of grazing/herbivory that may have occurred historically in South Dakota, we
are primarily interested in the effects of bison and black-tailed prairie dog grazing as they are considered
keystone species where they historically occurred. Climate influences are primarily incorporated at the
ecoregional classification level but more extreme cycles, such as drought, are also an important
stochastic process that should be considered in discussions of disturbance states and overall planning
but are difficult to incorporate into a classification of disturbance states due to the complexity and
randomness of possible influences. Eight disturbance states were developed for grass-shrub ecosystems
of South Dakota to describe the most common potential ecosystem conditions based on the combined
influence of bison grazing, as defined along a gradient of lighter to heavier grazing pressure, and fire, as
defined along a gradient of more frequent to less frequent fire.

Figure 3-16 presents the state and transition model framework used to characterize disturbance states
for terrestrial grass-shrub ecosystems in South Dakota for the purpose of the SDWAP. These disturbance
states were developed to capture the range of native grass-shrub vegetation conditions important to
most biodiversity in the region, resulting from the influence of historical bison grazing, fire regimes, and
prairie dog colonies that may occur on an ecological site. In some instances, not all of these disturbance
states will occur on all ecological sites. While bison grazing and fire were likely to have occurred on most
grass-shrub ecosystems in South Dakota, prairie dog colonies were less likely to occur in eastern South
Dakota where soil productivity challenged a colony’s ability to maintain heavily grazed conditions for
predator visibility and safety of the colony (Virchow and Hygnstrom 2002). In addition, some ecological
sites were also poor prairie dog habitat due to high water tables, shallow soil depth, or soil conditions,
such as sandy and heavy clay soils, that were unfavorable for belowground burrow development.
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Table 3-9. Expected combined influence of historical bison grazing, fire frequency, and black-tailed prairie
dog on creating eight vegetation disturbance states on grass-shrub ecological sites in South Dakota.

Disturbance Bison Grazing Fire Prairie Dog
State Pressure® Frequencyb Colony*
A Light More frequent
B Moderate More frequent
C Heavy More frequent
D Light Less frequent
E Moderate Less frequent
F Heavy Less frequent
G Heavy Less frequent Active
H Light to moderate More frequent Inactive

® LIGHT grazing - <30% utilization of grass by bison and other herbivores; MODERATE grazing - >30% and <50% utilization;
HEAVY grazing - >50% utilization;

® MORE FREQUENT - <15 year mean fire return interval; LESS FREQUENT - >15 year mean fire return interval

© ACTIVE prairie dog colony — prairie dogs present, maintaining/creating burrows, heavily grazing; INACTIVE prairie dog colony —
prairie dogs absent, burrows still present and being used by some wildlife species but deteriorating, lighter grazing levels
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Figure 3-16. State and transition model framework to identify historically occurring disturbance
states for terrestrial grass-shrub ecosystems of South Dakota, as influenced by the natural
disturbance regimes of bison grazing, fire, and prairie dog colonization. Disturbance states A, B, C,
G, and H were much more common historically and disturbance states D, E, and F are considered
less common in South Dakota historically.

For most grass-shrub ecological sites in South Dakota, the majority of acres would have occurred as
disturbance states A, B, C, and where prairie dog colonies could occur, disturbance states G and H. In
general, disturbance states D, E, and F were relatively rare except on sparsely vegetated ecological sites
under average conditions, where the discontinuity of vegetation discourages fire spread and leads to
less frequent fire regimes. Table 3-10 presents the disturbance states expected to have historically
occurred on an ecological site within each of the 18 MLRAs for South Dakota.

Forest Ecosystems
Information on disturbance states for forest ecosystems of South Dakota was not developed for the

2014 update because information is not currently available by ecological site. If this information is
compiled by the NRCS, it can be considered in future Plan updates.
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Riparian-Wetland Systems

Information on disturbance states for riparian-wetland ecosystems across South Dakota was not
developed for the 2014 update. More detailed information on riparian and wetland disturbance states
was developed for MLRA 53B (Mehl et al. 2009) as part of an effort to describe native ecosystem
diversity for this region. Some riparian and wetland ecological site descriptions have been developed for
parts of South Dakota and provide state and transition models using NRCS methodology.
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Table 3-10. Disturbance states (Table 3-9; Figure 3-16) believed to have historically occurred in South Dakota for each grass-shrub ecological site by Major Land Resource Area. The projected historical relative abundance of these
disturbance states are further characterized as “common” and “rare”.

ECOLOGICAL SITES 53B 53C 54 55B 55C 56 58D 60A 61 62 63A 63B 64 65 66 102A 102B 102C
LOAMY Common A B, C,G H A B, C,GHAB,CGHAWBCGHABC,GH A B, C A, B,C,GHABCGHALBCGHADBVCGHABCGHALBCGHAIBCGHABCGHARBC,GH A B, C A B, C A B, C
Rare D E F D E, F D E, F D E,F D E,F D E,F D E,F D E,F D E, F D E,F D E,F D E, F D E,F D E,F D E,F D EF D E F D E F
CLAYEY Common A B,C,G H A B, C,GHAB,C,GHAMBC,GHABC,GH A B, C A B,C,GHABCGHALBCGHAIBCGHABCGHALBCGHALBC,GH AB C,GH A B, C A B C A B, C
Rare D E F D E F D E, F D E,F D E,F D E,F D E,F D E,F D E,F D E,F D E, F D E,F D E,F D E,F D E,F D E F D E F
Common A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C
SHALLOW CLAY
Rare D E, F D E,F D E,F D E, F D E, F D E, F D E, F D E F D E,F D, E, F
SANDY Common A B, C,G H A BC,GHAB,CGHADBCGHABC,GH A B, C A, B,C,GHABCGHAWBC,GH A/ B,C,GHABCGHABVCGHALBCGHABC C,GH A B C A B, C A B, C
Rare D E F D E, F D E, F D E,F D E,F D E,F D E,F D E,F D E,F D E, F D E,F D E,F D E,F D E,F D E,F D E F D E F
THIN UPLAND Common A /B, C,GH ABC,GHABCGHABCGHABC,G,H A B C A/ B, C,GHABCGHABCGHALBCGHABCGHAB,CGHABC,GH A B C G H A B, C A B, C A B, C
Rare D E F D E, F D E, F D E,F D E,F D E,F D E,F D E,F D E, F D E F D E F D E F D E F D E F D E F D E F D E F
THIN CLAYPAN Common A /B,C, G H AB,C GHABCGHABCGHABCG,H ABC,GHABCGHABCGH A B, C,GHABCGHABCGHABCGHABCGH
Rare D, E,F D E F D E,F D E,F D, E,F D E,F D E F D E, F D E, F D E F D E, F D E F D E F
CLAYPAN Common A/ B,C, G, H AB,C GHABCGHABCGHABCG,H A B C,GHABC,GH A B C,GHABCGHABCGHABCGHABC,G,H
Rare D E F D EF D, E,F D E F D, E,F D E, F D E F D E, F D E F D E, F D E F D E F
Common A B A, B A B A B A B
DENSE CLAY B, C B, C B, C B, C B, C
Rare D E, F D E,F D E F D E F D E,F
SANDS Common A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C
Rare D E F D E, F D E,F D E,F D E,F D E,F D E F D E, F D E F D E,F D E,F D E,F D E,F D E, F
Common A B, C A B, C A B, C A B, C A B, C A B, C
SHALLOW LOAMY
Rare D E F D, EF D E F D E F D E F D EF
Common A B, C A B, C A B, C A B, C A B, C A B, C A B, C
SHALLOW
Rare D E,F D E,F D E, F D E,F D E, F D, E, F D, E, F
Common A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C
SHALLOW TO GRAVEL
Rare D E F D E F D E,F D E,F D E,F D E, F D E,F D E, F D E,F D E,F D E, F D E F D E F
Common A B, C A B, C A B, C
SHALLOW SANDY
Rare D EF D E F D EF
Common A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C A B, C
VERY SHALLOW
Rare D, E F D E F D E, F D E,F D E F D E, F D E F D E, F D E F D, E F D E F D E F D E F D E F D E F D E F
Common A B, C
SHALLOW DENSE CLAY
Rare D E F
Common A B A B A B A B
SHALLOW LIMY , B, C , B, C ,B,C , B, C
Rare D E F D E F D E F D E, F
Common A B H A, B H A B H A, B H A B H
SANDY CLAYPAN B.CG, ,B.C,G H ABC,G, ,B,C,G H A B,C,G,
Rare D E, F D E,F D E,F D E,F D, E F
Common A B, C G H
SALINE UPLAND
Rare D E,F
Common A B, C
SHALLOW POROUS CLAY
Rare D EF
Common A B, C
MOUNTAIN PRAIRIE
Rare D EF
Common A B, C A B C A B, C
CHOPPY SANDS
Rare D EF D, EF D, EF
Common A B, C
HIGH COUNTRY LOAMY
Rare D EF
Common A B, C
POROUS CLAY
Rare D E F
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3.6 Native Ecosystem Plant Community Descriptions

As described previously, an ecosystem is the result of the combined interaction of ecological site and
natural disturbance processes. To achieve the goal of ecological restoration using a coarse-filter it is very
important to understand that every ecological site can produce different plant communities and
thereby, different habitat conditions for associated wildlife species. Using the ecological site database
developed by NRCS and providing slight modifications to these data to meet the objectives of the
SDWAP, a database of plant community descriptions has been assembled for ecological sites and
disturbance states for grass-shrub ecosystems, where data were available. Slight modifications included
removing nonnative species from the species list. These plant community descriptions can be used to
develop and conduct native ecosystem restoration activities on appropriate ecological sites.

Added to this information is the evaluation of future potential effects under projected climate change
assessment through 2099. A description of the terrestrial climate change assessment is provided in
Section 5-1. Specifically, each grass species was evaluated on whether it is a C; or C; species and
characterized by whether it will likely decrease or increase with projected climate change for the
ecosystem in question. This information will provide the landowner or land manager with the capability
to assess the potential effects of these changes on the restoration objectives for a particular site. In the
case of providing habitat for a particular wildlife species or SGCN, the possible future decrease of a
dominant grass species may warrant the inclusion of another grass species that could provide similar
habitat benefits such as height and structure preferred by the targeted species, and which is expected to
increase with projected climate change.

More than 900 plant community descriptions are available in this database for both grass-shrub and
riparian and wetland ecosystems. Each plant community description in the database identifies the
expected disturbance state as described in Tables 3-9 and 3-10, and Figure 3-16 for each ecological site,

where available. As stated previously, riparian and wetland plant community descriptions have not
been developed for all disturbance states and ecological sites but where information is available, it is
included in the database. Table 3-11 provides an example of a plant community description for the
clayey ecological site — disturbance state A, for MLRA 53B. These data will be available to the public
through the SDWAP web-tool. A description of the web-tools and their use for restoring native
ecosystem diversity are provided in Appendix M and described more fully in a later section.
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Table 3-11. Example of a plant community description developed for the clayey ecological site —
disturbance state A for Major Land Resource Area (MLRA) 53B. The climate change effect information
is described in a later section. MFRI = mean fire return interval.

MLRA 538 ECOSITE NAME: CLAYEY
ECOSITE ID: RO53BYOO1ND
PLANT COMMURNITY NAME:  Green Needlegrass/Western Wheatgrass
DISTURBANCE STATE: A
FIRE REGIME- MFRI <15 YEARS
GRAZING REGIME- Variable but occurring most years as sporadic or light bison grazing
AVERAGE ANNUAL PRODUCTIVITY (Ibs/acres): 2300
MINIMUM %2 MAXIMUM % T
COMPOSITION COMPOSITION
COMMON NAME SCIENTIFIC NAME SYMBOL  pywrigHt  ByweigHT  EFFECTBY 2099
Grasses & Grass-likes 90 95
western wheatgrass Pascopyrum smithii PASM 25 35 DECREASE
green needlegrass Nassella viridula NAVI4 10 25 DECREASE
shortbristle needle and thread Hesperostipa curtiseta HECUZ 0 15 DECREASE
blue grama Bouteloua gracilis BOGR2 5 10 INCREASE
thickspike wheatgrass Elymus lanceolatus ssp. lanceolatus ELLAL 0 10 DECREASE
big bluestem Andropogon gerardii ANGE 0 5 INCREASE
buffalograss Bouteloua dactyloides BODAZ2 1 5 INCREASE
needle and thread Hesperostipa comata ssp. comata HECOCS il 5 DECREASE
other perennial grasses 2GP 1 5
plains muhly Muhlienbergia cuspidata MUCU3 0 5 INCREASE
porcupinegrass Hesperostipa spartea HESP11 a 5 DECREASE
prairie dropseed Sporobolus heterolepis SPHE il 5 INCREASE
sideoats grama Bouteloua curtipendula BOCU 1 5 INCREASE
slender wheatgrass Elymus trachycaulus ELTR7 1 5 DECREASE
plains reedgrass Caolamagrostis montanensis CAMO 1 3 DECREASE
prairie Junegrass Koeleria macrantha KOMA 1 3 DECREASE
sedge Carex CAREX 1 2 DECREASE
saltgrass Distichlis spicata DISP 0 il INCREASE
Forb/Herbs 2 5
goldenrod Solidago SOLID 1 3
white sagebrush Artemisia ludoviciana ARLU il 3
blazing star Liatris LIATR 0 2
COMMON Yarrow Achillea millefolium ACMI2 1) 2
leafy wildparsley Musineon divaricatum MUDI 1 2
milkvetch Astragalus ASTRA 0 2
other perennial forbs 2FP 0 2
purple locoweed Oxytropis lambertii OXLA3 1 2
scarlet beeblossom Gaura coccinea GACOS 1 2
scarlet globemallow Sphaeralcea coccinea SPCO 1] 2
scurfpea Psoralidium PSORA2 1 2
upright prairie coneflower Ratibida columnifera RACO3 il 2
white heath aster Symphyotrichum ericoides SYER 1 2
American vetch Vicia americana VIAM 1 1
autumn onion Allium stellatum ALST 1 1
desertparsley Lomatium LOMAT i 1
false boneset Brickellia eupatorioides BREU 1 1
other annual forbs 2FA 0 il
prairie clover Dalea DALEA 0 1
pussytoes Antennaria ANTEN 4] 1
wavyleaf thistle Cirsium undulatum CIUN 1 1
white prairie aster Symphyotrichum falcatum SYFA 0 1
Shrubs 1 3
prairie rose Rosa arkansana ROAR2 1 2
prairie sagewort Artemisia frigida ARFR4 1 2
western snowberry Symphoricarpos occidentalis sYocC 1 2
other shrubs 2SHRUB 0 1l
plains pricklypear Opuntia polyacantha QOPPO 0 1
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CHAPTER 4 AQUATIC SYSTEMS
4.1 Aquatic Goals and Objectives

The main goal of the aquatic portion of the SDWAP is to maintain the integrity of aquatic communities
by conserving the conditions and the processes that sustain them. A key component of this goal was to
develop a strategy to focus conservation efforts on key aquatic landscapes called Conservation
Opportunity Areas (COAs) to conserve the full array of biodiversity. These primarily riverine aquatic
ecosystems adequately represent the full extent of distinct aquatic habitats across South Dakota and
focus on SGCN. Emphasis on riverine ecosystems was largely due to habitat preferences of aquatic
SGCN.

A function of this analysis was to provide spatial data that could be used by natural resource
professionals, non-governmental organizations (NGOs), legislators, and the public to make more
informed decisions when prioritizing opportunities to fill information gaps and identify specific areas as
high priorities for conservation work.

A large portion of the spatial data used to identify South Dakota’s aquatic COAs came from the National
Aquatic Gap Analysis Program analysis of the Missouri River basin (MOGAP, Annis et al. 2010). From
these data, we used a modified version of the aquatic GAP classification hierarchy to assist in the
identification of aquatic COAs. =

Specific objectives were to:

1. Classify and map riverine ecosystems into distinct
ecological units at multiple levels.

2. Develop statewide distribution maps for all known and
probable occurrences for all fish, mussels and aquatic
invertebrates listed as SGCN.

3. Generate overall watershed ownership/stewardship
statistics for aquatic ecological drainage units.

4. Account for factors that negatively affect or threaten
aquatic biodiversity in South Dakota.

5. ldentify areas that represent the variety of unique
habitats in South Dakota as high priority for future
conservation initiatives or protection.

6. Provide information to decision makers to help with
conservation planning efforts.

Pallid Sturgeon photo by Sam Stukel,
SD GFP
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4.2 Aquatic Conservation Strategy

Conserving the large variety of aquatic biological
diversity in South Dakota is challenging. Detection
of long-term changes to freshwater ecosystems and
assemblages is often difficult, as historic
documentation of range and density is often lacking
or incomplete (McCartney 2002). Additionally,
conservation and management is difficult due to
multiple stressors and disturbances occurring
concurrently, making it difficult to determine the
exact causes of species and habitat loss and decline
(Cushing and Allan 2001, McCartney 2002).

Sam Stukel, SD GFP

Loss of habitat by land conversion and habitat degradation continues to be a leading cause of species
loss and decline in South Dakota, while human and financial resources for conservation remain limited.
In the past, conservation efforts to preserve biodiversity were primarily focused on individual species or
isolated populations on the brink of extinction or local extirpation (Franklin 1993, Scott et al. 1993). This
species-by-species approach to conservation has proved difficult, biased, and not cost effective (Hutto et
al. 1987, Scott et al. 1987, 1991, Margules 1989, Noss 1991). Therefore, we must improve the efficiency
and effectiveness of conservation efforts by managing biodiversity through a systematic approach. This
approach will allow us to identify and prioritize which species, assemblages, habitats, and unique
watersheds to focus our conservation efforts on and propose for conservation opportunity areas (COAs).

The US Geological Survey’s National Gap Analysis Program (USGS GAP) was initiated in 1988 to provide a
coarse-filter approach for identifying conservation needs for biodiversity by identifying gaps in existing
conservation efforts (Scott et al. 1993). Within the overall USGS GAP is the Aquatic GAP Program which
more specifically evaluates aquatic biodiversity and habitats to enable more efficient and effective
conservation prioritization.

The Aquatic portion of the SDWAP incorporates a combined coarse filter and fine filter strategy for
conservation of aquatic biodiversity. This filtering strategy along with incorporating data from the
National Aquatic GAP allows us to provide a sound scientific foundation for identifying the cumulative
effects of threats and land use practices on species and their habitats. Additional explanation about
coarse filter and fine filter approaches can be found in Section 3.1.

Application of the Strategy

Biodiversity was assessed at two levels:

1. Ecosystem (Community level), and
2. Species.

The combined filtering strategy provides the mechanism to address different levels of biological
organization. The coarse filter addresses the ecosystem or community levels while the fine filter
addresses the species level. In the future, when additional information becomes available through
survey and research work, we plan to add additional levels of biodiversity, including more detailed links
to the landscape and genetic structure.
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A Systematic Approach to Conservation

e |dentify components of biological diversity on which to focus conservation efforts
(e.g. SGCN, natural communities, etc.)

e |dentify where to focus conservation efforts
0 Select areas based on highest known and probable occurrences of aquatic SGCN and
natural communities
(i.e. highest species diversity; representing all aquatic SGCN; giving special
consideration to aquatic SGCN with limited ranges)
0 Select areas with the highest probability for successful conservation of SGCN
(i.e. lowest known conservation challenges to aquatic ecosystems (i.e. lowest
Human Stressor Index (HSI)); highest level of land stewardship and protection
from conversion of natural land cover)
0 Select areas from across the state and SGCN ranges that represent unique watershed
types to maintain variation
(i.e. representing all Aquatic Ecological System types (AES-types))

4.3 Aquatic Diversity — Classification of Riverine Ecosystems

It is widely accepted that to conserve biological diversity, one must conserve the ecosystems that
support them (Franklin 1993, Grumbine 1994). Ecosystems can be distinct with regard to their structure,
function, or composition (Noss 1990). Structural features in riverine ecosystems include factors such as
depth, velocity, and substrate. Functional features include flow, thermal regime, and energy sources.
Composition can refer to both abiotic and biotic factors such as habitat type or species. Ecological
composition is usually closely associated with ecosystem structure and function (Noss 1990).

Taking geographic variation into consideration, our specific objective was to identify and map riverine
ecosystems that are distinct at multiple levels with regard to ecosystem structure, function, and
evolutionary history. To accomplish this, we used levels four through seven of the eight-level
classification system developed by The Nature Conservancy Freshwater Initiative and the National
Aquatic GAP of the Missouri River basin (Table 4-1; Figure 4-1; MOGAP, Higgins 2003, Higgins et al. 2005,
Annis et al. 2010). Levels within the hierarchy are delineated in a top-down fashion using landscape and
stream features (i.e. drainage boundaries, geology, soils, landform, stream size, gradient, etc.).
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Table 4-1. Hierarchical framework, with basic descriptions, used for classifying and mapping riverine ecosystems in the Missouri River Gap
Analysis Project. Hierarchy is adapted after the classification hierarchies of Frissell et al. 1986, Pflieger 1989, Maxwell et al. 1995, Seelbach et
al. 1997, and Higgins et al. 2005. Note: Levels in red account for the levels used in South Dakota’s selection process for identifying
Conservation Opportunity Areas (COAs).

LEVEL DESCRIPTION

Zones Continental boundaries broken into six major zones of the world that resulted from distinct evolutionary histories associated with plate
tectonics.

Subzones Major river networks broken into subcontinental strata with relatively unique aquatic assemblages created by plate tectonics, glaciation,
and mountain ranges.

Regions Major river networks broken into subzone strata created by drainage network patterns that determine dispersal routes and isolation
mechanisms that have resulted in different responses to long-term changes in climate.

Subregions Regional stratification units that have similar climate and physiography that often correspond to broad scale patterns in dominant
vegetation.

Ecological Drainage Units (EDUs) Drainage boundaries broken into subregion strata, a combination of drainages within a distinct physiographic setting that share a common

evolutionary history.

Aquatic Ecological System-Types (AES-Types) Watershed boundaries broken into hydrologic subunits of EDUs with similar physiographic character, basin morphology and position
within the larger drainage.

Valley Segment Types (VSTs) Stream size broken down into hydrologic subunits of AESs, a combination of stream reaches with similar fluvial processes, sediment
transport, riparian vegetation, and thermal regime.

Habitat Unit Types

Hydrologic subunits of VSTs, examples include depth, velocity, substrate, riffles, pools, and runs.
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Levels 1-3: Zone, Subzone, and Region

The upper three levels of the hierarchy are largely zoogeographic strata representing geographic
variation in taxonomic composition of aquatic assemblages across the landscape resulting from distinct
evolutionary histories. The first three levels (Zones, Subzones, Regions) provide little ecological content
as these are more specifically related to continental, subcontinental, and subzone zoogeographical
boundaries and were not included in our selection process for defining COAs, although they are
important for research and conservation at a global scale (Matthews 1998).

Level 4
Aquatic Subregions

Level 5
Ecological Drainage Units

Level 6
Aquatic Ecological System
-Types

Level 7
A Valley Segment Types

Figure 4-1. Map showing Levels 4-7 of the Missouri River Gap Analysis Project Aquatic Ecological
Classification hierarchy in South Dakota (Annis et al. 2010).
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Level 4: Aquatic Subregions

The Aquatic Subregions of South Dakota are separated along major drainages that generally correspond
with abrupt transitions in geology, landform, soils, climate, land cover, etc. There are five Aquatic
Subregions in South Dakota including the Sandhills and Plains, Middle Missouri Plains, Central Dissected
Till Plains, Northern Glaciated Plains, and Upper Minnesota River (Figure 4-2). The Upper Minnesota
River Basin is part of the Mississippi River drainage system and therefore was not a part of the MOGAP
dataset. This area is found in northeastern South Dakota and encompasses the Upper Minnesota River
drainage. Limited data were available for this watershed.

[Northern]
Plains]

et
Till[Plains]

Figure 4-2. Map showing the boundaries of the five aquatic subregions of South Dakota, including the
Upper Minnesota River basin, which lies outside of the Missouri River drainage.

Sandhills and Plains

The Sandhills and Plains Aquatic Subregion is primarily within the northern half of Nebraska, with only a
small portion reaching into southcentral South Dakota. This subregion contains two Ecological Drainage
Units (EDUs): the Middle Platte and the Niobrara, however the only EDU within South Dakota is the
Niobrara River drainage. The Sandhills and Plains Aquatic Subregion consists of low hills, dissected
plains, sand dunes, and wetlands; however, the majority of this subregion is composed of smooth plains.

Middle Missouri Plains
The largest Aquatic Subregion within South Dakota is the Middle Missouri Plains, which encompasses

the western half of the state. This subregion contains seven EDUs: the Bad/Choteau, Cheyenne,
Grand/Moreau, Heart, Little Missouri, Middle Missouri, and White drainage units. Major rivers include
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the Bad, Belle Fourche, Cheyenne, Grand, Little Missouri, Little White, Missouri, Moreau, and White
rivers. The Middle Missouri Plains Aquatic Subregion consists of level to dissected uplands, hills, and
mountainous regions near the Badlands formations; however, the majority of this subregion is
composed of smooth plains.

Central Dissected Till Plains

The Central Dissected Till Plains Aquatic Subregion primarily lies within Nebraska and lowa, with only a
small portion in southeastern South Dakota. This subregion contains four EDUs: the Blackwater/Lamine,
Grand/Chariton, Kansas, and Little Sioux/Nemaha drainage units, however only the Little Sioux/Nemaha
drainage unit lies within South Dakota. This Aquatic Subregion consists mostly of flat to gently
undulating plains and hills; however, the majority of this subregion is composed of smooth plains.

Northern Glaciated Plains

The Northern Glaciated Plains Aquatic Subregion is primarily located within North and South Dakota and
encompasses the eastern half of South Dakota. This subregion contains two EDUs: the Big
Sioux/Vermillion and James River drainages. This Aquatic Subregion is generally flat with some rolling
plains areas; however, it is primarily composed of flat plains.

Level 5: Ecological Drainage Units (EDUs)

Embedded within the aquatic subregions are Ecological Drainage Units (EDUs), which are also referred
to as “islands” on the landscape (Sowa et al. 2005). Ecological Drainage Units group watersheds that
share common taxonomic composition (species and genetic integrity), which is the result of similar
evolutionary histories within the major drainages within each Aquatic Subregion.

Ecological Drainage Units provide ecologically meaningful units within which conservation areas can be
selected to ensure that conservation elements (i.e. species and community units) are represented across
the landscape. This type of regional stratification is critical in conservation planning and includes genetic
and ecological variability among species, communities, and ecosystems across their spatial and
environmental ranges. Twelve EDUs are embedded within South Dakota, eleven within the Missouri
River basin including the Bad/Choteau, Big Sioux/Vermillion, Cheyenne, Grand/Moreau, Heart, James,
Little Missouri, Little Sioux/Nemaha, Middle Missouri, Niobrara, and White drainage units and an
additional EDU that lies within the Mississippi River basin, the Upper Minnesota River (Figure 4-3; Table
4-2). The Upper Minnesota River EDU is part of the Mississippi River drainage system. Because it was not
part of the MOGAP dataset, limited data were available for this EDU.
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[] Aquatic Subregion Boundary [l Cheyenne B James I Middie Missouri
I Bad/Choteau B Grand/Moreau [l Little Missouri [ Niobrara
I Big Sioux/Vermillion I Heart [ Little SiowNemaha [l White

Il vpper Minnesota River

Figure 4-3. Map showing the boundaries of the twelve ecological drainage units (EDUs) of South
Dakota, including the Upper Minnesota River drainage from the Mississippi River basin.
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Table 4-2. Descriptions of Ecological Drainage Units (EDUs) in the Missouri River Basin of South

Dakota.

Bad/Choteau EDU

Within the Middle Missouri Plains Aquatic Subregion lies the Bad/Choteau EDU. This
EDU can be found within southcentral South Dakota, extending into northeastern
Nebraska. In addition to the Bad and Choteau Rivers, the only other major river
within this EDU is the Missouri. This area has been glaciated and has a landscape of
level to rolling uplands and plains with some dissected hills and canyons. Pothole
wetlands can also be found throughout this region. In South Dakota, 10 aquatic
SGCN are known to inhabit this EDU. The fish community can generally be classified
as minnow/sunfish/sucker.

Big Sioux/Vermillion EDU

Within the Northern Glaciated Plains Aquatic Subregion lies the Big Sioux/Vermillion
EDU. This EDU can be found within eastern South Dakota and extends into the
corners of Minnesota, lowa, and Nebraska. In addition to the Big Sioux and
Vermillion Rivers, the only other major river within the EDU is the Rock River. The
landscape of this area changes from floodplains near the Missouri River to low
rolling hills and plains with some bluffs and glaciations. The northern half of this EDU
has many lakes and wetlands throughout. In South Dakota, 18 aquatic SGCN are
known to inhabit this EDU. The fish community can generally be classified as
minnow/sucker/sunfish.

Cheyenne EDU

Within the Middle Missouri Plains Aquatic Subregion lies the Cheyenne EDU. This
EDU can be found within western South Dakota, Wyoming, and the extreme
northwestern corner of Nebraska. In addition to the Cheyenne River, major streams
within the EDU include the Belle Fourche River, Beaver Creek, Cottonwood Creek,
Hat Creek, Indian Creek, Lance Creek, Mixes Food Creek, and Cherry Creek. The
landscape of this area has not been glaciated and is composed of dissected hills,
rolling plains, isolated buttes, badland formations, and salt pans. This area has many
intermittent streams. In South Dakota, 8 aquatic SGCN are known to inhabit this
EDU. The fish community can generally be classified as minnow/sunfish/sucker.

Grand/Moreau EDU

Within the Middle Missouri Plains Aquatic Subregion lies the Grand/Moreau EDU.
This EDU is found in the northwestern corner of South Dakota and the southwestern
corner of North Dakota. In addition to the Grand and Moreau Rivers, major streams
within this EDU include the Missouri River, Handboy Creek, the North and South
Forks of the Grand River, and the South Fork of the Moreau River. The landscape has
not been glaciated and is composed of dissected hills, rolling plains, forested buttes,
badland formations, and salt pans. This area has some headwater areas derived from
springs, as well as intermittent streams in shallow valleys. In South Dakota, four
aquatic SGCN are known to inhabit this EDU. The fish community can generally be
classified as minnow/sunfish/perch.
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Table 4-2 (continued). Descriptions of Ecological Drainage Units (EDUs) in the Missouri River Basin of

South Dakota.

Heart EDU

Within the Middle Missouri Plains Aquatic Subregion lies the Heart EDU. This EDU
lies primarily in southwestern North Dakota with only a small portion extending into
north central South Dakota. In addition to the Heart River, major streams within the
EDU include the Cannonball and Knife rivers. The landscape of this area has not been
glaciated and is composed of dissected, level to rolling plains and hills, with an
occasional sandstone butte. In South Dakota, no aquatic SGCN are known to inhabit
this EDU. The fish community can generally be classified as minnow/sunfish/sucker.

James EDU

Within the Northern Glaciated Plains Aquatic Subregion lies the James EDU. This EDU
is located in central North Dakota and extends south through eastern South Dakota
to the Nebraska border. The only major stream or river within this EDU is the James
River. The landscape of this area has been glaciated and is composed of rolling
plains, moraines, and some sand dunes. This area has many lakes, wetlands, and is
cut by steep perennial streams. In South Dakota, 15 aquatic SGCN are known to
inhabit this EDU. The fish community can generally be classified as
minnow/sunfish/sucker.

Little Missouri EDU

Within the Middle Missouri Plains Aquatic Subregion lies the Little Missouri EDU.
This EDU is located in eastern Montana, western North Dakota and the
northwestern corner of South Dakota. In addition to the Little Missouri River the
only other major river is the Missouri River. These areas are unglaciated with
landscapes of dissected hills, level to rolling plains, isolated buttes, badland
formations, salt pans, and mounds. In South Dakota, 2 aquatic SGCN are known to
inhabit this EDU. The fish community can generally be classified as minnow/yellow
perch/sucker.

Little Sioux/Nemaha EDU

Within the Central Dissected Till Plains Aquatic Subregion lies the Little
Sioux/Nemaha EDU. This EDU borders lowa, Kansas, Missouri, Nebraska, and
extends into the extreme southeastern corner of South Dakota. In addition to the
Little Sioux and Big Nemaha River, other major streams include Boyer River,
Nishnabotna River, Missouri River, Nodaway River, Olive River Branch, One Hundred
River, and Two River, Platte River, Rattlesnake Creek, and Wahoo Creek. The
landscape is primarily rolling low hills, with some dissected hills, bluffs, and irregular
plains. In South Dakota, 9 aquatic SGCN are known to inhabit this EDU. The fish
community can generally be classified as minnow/sunfish/sucker.

Middle Missouri EDU

Within the Middle Missouri Plains Aquatic Subregion lies the Middle Missouri EDU.
This EDU runs from the northwestern corner of North Dakota to the north central
portion of South Dakota. In addition to the Missouri River, major streams in the EDU
include the Cannonball River, Cheyenne River, and Handboy Creek. These areas have
been glaciated, and the landscape consists of level to hilly plains, rolling moraines,
and scattered wetlands and lakes. In South Dakota, 5 aquatic SGCN are known to
inhabit this EDU. The fish community can generally be classified as
minnow/sunfish/sucker.
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Table 4-2 (continued). Descriptions of Ecological Drainage Units (EDUs) in the Missouri River Basin of
South Dakota.

Niobrara EDU Within the Sandhills and Plains Aquatic Subregion lies the Niobrara EDU. This EDU is
mainly in northern Nebraska, but also extends into the edges of south central South
Dakota. The only major river within this EDU is the Niobrara River. This area has a
landscape of flat and rolling hills, ridges and valleys, areas of sand dunes and
canyons along streams. Most of the streams are intermittent, with a few large
perennial streams. In South Dakota, 4 aquatic SGCN are known to inhabit this EDU.
The fish community can generally be classified as minnow/sunfish/yellow perch.

White EDU Within the Middle Missouri Plains Aquatic Subregion lies the White EDU. This EDU is
located in southwestern South Dakota and the northwest corner of Nebraska. In
addition to the White River, major streams in this EDU include Cain Creek, Little
White River, and the Missouri River. This area has not been glaciated, and the
landscape is composed of dissected hills, level to rolling plains, isolated buttes,
badland formations, mounds, and salt pans. In South Dakota, 5 aquatic SGCN are
known to inhabit this EDU. The fish community can generally be classified as
minnow/sunfish/sucker.
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Level 6: Aquatic Ecological System Types (AES-Types)

Embedded within EDUs are Aquatic Ecological Systems (AESs), which account for finer resolution
variation in ecological composition of local assemblages. Aquatic Ecological System-Types (AES-Types)
group small and large river hydrologic units into distinct “habitat types”, which combine areas of similar
geology, soils, landform, groundwater influence, thermal regime, and physical habitats.

These AES-Types are similar to the habitat classifications of lakes and other wetlands, with multiple
instances of the same habitat type within a classification system, except that this classification applies
specifically to riverine systems. For example, within riverine classification systems, riffles may be one
example of an individual habitat type. Millions of individual riffles may occur across the landscape;
however they are grouped together based on a similar habitat type. AES-Types are classified similarly.
Each AES is broken down into individual spatially distinct macrohabitats. However, all individual AESs
that are structurally and functionally similar are grouped together within the same AES-Type. Across the
Missouri River basin there are 32 different AES-Types. Within South Dakota, 16 different AES-Types
occur within the Missouri River basin (Table 4-3) and an additional 5 AES-Types lie within the Mississippi
River basin (Figure 4-4). The AES-Types that lie within the Mississippi River basin are not part of the
MOGAP dataset, therefore limited data exist (Annis et al. 2010). These AES-Types are the Big Slough,
Lake Tewaukon, Upper Little Minnesota River, Upper West Branch Lac Qui Parle River, and Upper Yellow
Medicine River.

[_] epu Boundary Bl carks Fork Yellowstone River [JJl] Missouri River

[ ] Belle Fourche River [Jlll] Deep Greek [ sage Greek

I Big Blue River [ ] Lake Tewaukon [ smoky Hill River

[l Big Slough [] Laramie River Il Urper Republican River

[ Branch Knife River [l Lower Little White River [ west Plum Creek

[ cannonball River [l Lower Musselshell River [l vpper Little Minnesota River

[ choteau Creek [ Maple Creek [ upper West Branch Lac Qui Parle River

[ Upper Yellow Medicine River
Figure 4-4. Boundaries of the 21 aquatic ecological system types (AES-Types) delineated for South Dakota.
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Table 4-3. Descriptions of Missouri River Basin AES-Types in South Dakota.

Belle Fourche River The Belle Fourche River AES-Type is located in Montana, Wyoming and South
Dakota. Major perennial streams within this AES-type include the Belle Fourche
River, Nowood River, and Smith River. Several landform types share dominance
including irregular plains, breaks, and low hills.

Big Blue River The Big Blue River AES-Type is located in Missouri, Kansas, Nebraska, lowa and South
Dakota. Major perennial streams within this AES-type include the Kansas River,
Republican River, and Big Blue River. Several landform types share dominance,
including smooth, flat, and irregular plains.

Branch Knife River The Branch Knife River AES-Type is located in Montana, North Dakota and South
Dakota. Major perennial streams within this AES-type include the Knife River, Heart
River, and Big Dry Creek. Two main landform types found within this AES-type
include irregular and smooth plains.

Cannonball River The Cannonball River AES-Type is located in Montana, North Dakota, South Dakota,
Wyoming and Nebraska. Major perennial streams within this AES-type include the
Moreau, Cannonball, Grand, and Heart Rivers. Several landform types include
smooth, irregular, and flat plains.

Choteau Creek The Choteau Creek AES-Type is located in Montana, North Dakota, South Dakota,
lowa and Canada. Major perennial streams within this AES-type include the James,
Big Sioux, and Poplar Rivers. This AES-type has the highest amount of flat plains
landforms in the entire Missouri River basin.

Clarks Fork Yellowstone The Clark’s Fork Yellowstone River AES-Type is located in Montana, Wyoming,
River Colorado, and South Dakota. Major perennial streams within this AES-type include
the South Platte River, Wind River, and Bighorn River. There are no dominant
landform types within the AES-type.

Deep Creek The Deep Creek AES-Type is located in Montana, Wyoming, South Dakota and
Colorado. Major perennial streams within this AES-type include the headwaters of
the North Platte River, Smith River, and Sage Creek. Several landform types,
including hills, low hills, irregular plains, and breaks share dominance within this AES-

type.

Laramie River The Laramie River AES-Type is located in Montana, Wyoming, Colorado, and South
Dakota. Major perennial streams within this AES-type include the North Platte River,
Laramie River, and Medicine Bow River. Several landforms share dominance
including irregular plains, low hills, smooth plains, and breaks.

Lower Little White River The Lower Little White River AES-Type is located in South Dakota, Nebraska, and
Wyoming. Major perennial streams within this AES-type include the White River, and
Hat Creek. Landform types include irregular plains, smooth plains, and breaks.

South Dakota Game, Fish, and Parks Page 78




South Dakota Wildlife Action Plan

Table 4.3 (continued). Descriptions of Missouri River Basin AES-Types in South Dakota.

Lower Musselshell River The Lower Musselshell River AES-Type is located in Montana, North Dakota, South
Dakota, and Wyoming. Major perennial streams within this AES-type include the
Little Missouri River, Musselshell River, Cheyenne River, and Belle Fourche River.
Landform types include irregular plains, smooth plains, and breaks.

Maple Creek The Maple Creek AES-Type is located in Missouri, lowa, Minnesota, South Dakota,
Nebraska, and Kansas. Major perennial streams within this AES-type include the
Little Sioux River, Nodaway River, and Rock River. Landform types include smooth,
irregular, and flat plains.

Missouri River The Missouri River AES-Type is located in Missouri, Kansas, Nebraska, lowa, South
Dakota, North Dakota, and Montana. This AES-type follows the mainstem of the
Missouri River. Landform types include flat, irregular, and smooth plains and breaks.

Sage Creek The Sage Creek AES-Type is located in Montana, South Dakota, and Canada. Major
perennial streams within this AES-type include the Milk River, Marias River, and
Frenchman Creek. The most common landform types are flat, smooth, and irregular
plains.

Smoky Hill River The Smoky Hill River AES-Type is located in Kansas, Nebraska, Colorado, Wyoming,
and South Dakota. Major perennial streams within this AES-type include the
Republican River, Solomon River, Smoky Hill River, and Lodgepole Creek. The two
main landform types are flat and smooth plains.

Upper Republican River The Upper Republican River AES-Type is located mostly in Nebraska and Colorado,
with some overlap in Kansas, South Dakota, and Wyoming. Major perennial streams
within this AES-type include the Republican River, Elkhorn River, and Niobrara River.
Two main landforms include flat and smooth plains.

West Plum Creek The West Plum Creek AES-Type is located in Montana, South Dakota, Nebraska, and
Wyoming. Major perennial streams within this AES-type include the Bad River, Little
Missouri River, and West Plum Creek. Landform types include smooth plains,
irregular plains, and breaks.
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Level 7: Valley Segment Types (VSTs)

The smallest level of the hierarchical classification of riverine ecosystems is Valley Segment Types (VSTs).
Valley Segment Types define and map longitudinal and other linear variations in ecosystem structure
and function. Stream segments were selected within the 1:100,000 USGS/EPA National Hydrography
Dataset (NHD) and were classified into VSTs according to stream size class (headwater, creek, small
river, medium river, large river, and great river), flow, gradient, temperature, and geology (Figure 4-5).

Unclassified Creek ——v Medium River = Great River
Headwater ——— Small River —— Large River

Figure 4-5. Map showing the six stream size classes used in the classification of valley segment types
(VSTs) for South Dakota.

Data Limitations

Due to data gaps and a lack of consistent basin-wide information at the VST level, the MOGAP dataset
only fully classified and mapped the primary channels of interconnected stream networks. Streams in
any given size class may have very different flow volumes and water temperatures in different parts of
the Missouri River basin. Within South Dakota, the stream networks are braided and consist of many
channels and intermittent streams with limited data.

Due to large information gaps at the VST level, AES-Types were the chosen level for prioritizing areas for
conservation. These medium sized watersheds represent various “habitat types” and are the smallest
hierarchical classification of riverine ecosystem level for which we have the most information at the
statewide level.
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4.4 Aquatic Species of Greatest Conservation Need
A complete listing of SGCN is found in Table 2-1, which includes 36 aquatic SGCN (Table 4-4).

Table 4-4. List of aquatic species of greatest conservation need (SGCN) developed for the South
Dakota Wildlife Action Plan.

Common Name Scientific Name Federa;l State b Selection
Status Status Code
FRESHWATER MUSSELS
Creek Heelsplitter Lasmigona compressa 3
Elktoe Alasmidonta marginata 3
Hickorynut Obovaria olivaria 3
Higgins Eye Lampsilis higginsii E 1
Mapleleaf Quadrula quadrula 3
Pimpleback Quadrula pustulosa 3
Rock Pocketbook Arcidens confragosus 3
Scaleshell Leptodea leptodon E 1
Yellow Sandshell Lampsilis teres 3
AQUATIC INSECTS
A Mayfly Analetris eximia 3
Dakota Stonefly Perlesta dakota 2a; 3
Dot-winged Baskettail - A Dragonfly Epitheca petechialis 3
Elusive Clubtail - A Dragonfly Stylurus notatus 3
FISHES
Banded Killifish Fundulus diaphanus E 1
Blacknose Shiner Notropis heterolepis E 1
Blackside Darter Percina maculata 3
Blue Sucker Cycleptus elongatus 3
Carmine Shiner Notropis percobromus 3
Central Mudminnow Umbra limi 3
Finescale Dace Chrosomus neogaeus E 1
Hornyhead Chub Nocomis biguttatus 3
Lake Chub Couesius plumbeus 3
Logperch Percina caprodes 3
Longnose Sucker Catostomus catostomus T 1
Mountain Sucker Catostomus platyrhynchus 3
Northern Pearl Dace Margariscus nachtriebi T 1
Northern Redbelly Dace Chrosomus eos T 1
Pallid Sturgeon Scaphirhynchus albus E E 1
Shovelnose Sturgeon Scaphirhynchus platorynchus T 1
Sicklefin Chub Macrhybopsis meeki E 1
Southern Redbelly Dace Chrosomus erythrogaster 3

South Dakota Game, Fish, and Parks

Page 81



Table 4-4. (continued). List of aquatic species of greatest conservation need (SGCN) developed for the

South Dakota Wildlife Action Plan

South Dakota Wildlife Action Plan.

Common Name Scientific Name Feder.:l State b Selection
Status Status Code

FISHES(continued)

Sturgeon Chub Macrhybopsis gelida T 1

Topeka Shiner Notropis topeka E 1

Trout-perch Percopsis omiscomaycus 3

TURTLES

False Map Turtle Graptemys pseudogeographica T 1

Smooth Softshell Apalone mutica 3

® Federal Status - E= Endangered, a species in danger of extinction throughout all or a significant portion of its
range; T = Threatened, a species likely to become endangered in the foreseeable future

® State Status - E= Endangered, a species in danger of extinction throughout all or a significant portion of its
range in South Dakota; T = Threatened, a species likely to become endangered in the foreseeable future in
South Dakota

Selection Codes and criteria used to select SGCN are listed in Table 2-1.
Species distributions can be displayed in a variety of ways, including:

1. Actual distribution — based on long-term surveys that are infrequent, time consuming, and not
cost effective;

2. Known distribution — based on current knowledge of where the species distribution can be
found; however, this may have data gaps; and

3. Predicted (probable) distribution — combines known distribution and knowledge of habitat
associations of a species to develop a probable or expected species distribution.

Despite a scarcity of information, species distribution maps are an important part of our COA selection
process as a large portion of the focus is on the presence of federally and state endangered, threatened,
or rare aquatic species, listed as SGCN. The South Dakota Natural Heritage Database (SDNHD) represents
the most comprehensive, statewide data on at-risk species and natural communities in the state;
however, its data are far from complete. Therefore, our species distribution maps use a combination of
both known and predicted distributions. With these maps we can better estimate where the best
management options are for conserving individual species and aquatic communities.

Known species distributional data are primarily point records dating as far back as 1879 (SDNHD).
Historical records were defined as records dating prior to 1985. These were not used in our current
species distributional maps or in the COA selection process. Current records were those from January 1,
1985 through December 31, 2013. For the COA selection process both confirmed and probable species
richness distributional information at the AES level was used. A confirmed species status was defined as
an Aquatic Ecological System (AES) unit for which a current collection point was reported within the
SDNHD (Figure 4-6). A probable species status was defined as the area outside an AES boundary
without current collection point records, while still contained within the 8-digit Hydrologic unit code
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(HUC_8) boundary (Figure 4-6). Both confirmed and probable species richness records were used in the
COA selection process.

I confirmed Distribution D EDU Boundary [___| HUC 8 Boundary
Probable Distribution I:l AES Boundary @ Current Location

Figure 4-6. Sample map defining confirmed and probable distributional records at the aquatic
ecological system (AES) and hydrologic unit code (HUC_8) boundary levels, respectively.

Individual species statewide distribution maps were developed for 21 fish, 9 mussels, 2 aquatic
invertebrates and two aquatic turtle species listed as SGCN. Two aquatic invertebrates lack distribution
maps, due to a lack of information on distribution. Individual distribution maps contain point data from
the SDNHD, confirmed records at the AES level, and probable records from the HUC_8 boundary level.
Individual distribution maps for SGCN can be found within the species profiles section (Appendix C).

Species Richness

Species richness is one of many measures of biodiversity and one way of assessing the representation of
species and all unique riverine ecosystems across South Dakota. Considering the 36 aquatic SGCN, we
used a combination of confirmed and probable species distributional data to collectively determine the
richest AESs across South Dakota (Figure 4-7). This information was later used in the COA selection
process.
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Total Number of Species
0 | 4-6 [l 10- 12 [_] EDU Boundary
-3 7-9 13- 15[ | AES Boundary

Figure 4-7. Map of overall species richness (fish, mussels, aquatic invertebrates, and aquatic turtles)
for species of greatest conservation need for aquatic ecological system (AES) units.

The highest species richness (13-15 species) across all aquatic taxonomic groups occurs within the
Northern Glaciated Plains aquatic subregion, and more specifically within the Big Sioux/Vermillion
Ecological Drainage Unit (EDU), just before it empties into the Missouri River. This same stretch of river
contains the highest species richness values for both fish (7 species; Figure 4-8 and mussels (4-6 species;
Figure 4-9). In addition, the Upper Minnesota River, upper James River, and White River EDUs contain
high species richness values for fish, and the lower James River EDU contains high species richness
values for mussels (Figures 4-8 and 4-9).
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Figure 4-8. Map of fish species richness for species of greatest conservation need by aquatic
ecological system (AES) units.

Figure 4-9. Map of mussel species richness for species of greatest conservation need by aquatic
ecological system (AES) units.
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Limitations of Species Distributional Data

All species distribution maps are a combination of known and predicted occurrences across South
Dakota and reflect general ranges. Some data limitations exist for aquatic SGCN, as large information
gaps exist. Consistent long-term monitoring and surveys are rare and many areas of the state have never
been sampled or sampled only for a specific species or taxonomic group. There is also a need for the
spatial integration of biological survey data among individuals and agencies. The SDNHD is part of a
nationally standardized geospatial database that would benefit from increased coordination related to
species and habitat research and monitoring.

4.5 Watershed Ownership/Stewardship Status

Land ownership/stewardship management can help provide information to decision makers in the
selection of new conservation opportunity areas (COAs) and/or identify changes in management of
existing public land holdings. Digital coverage of public land boundaries was obtained from various
agencies (Table 4-5). Thirteen land ownership/stewardship categories were identified and mapped,
including but not limited to, lands owned by the U.S. Fish and Wildlife Service (USFWS), the U.S. Forest
Service (USFS), South Dakota Game, Fish and Parks (SDGFP), the Bureau of Land Management (BLM),
Bureau of Reclamation, the National Park Service (NPS), tribal, and privately owned lands (Figure 4-10).
Ownership/stewardship layers did not include Conservation Reserve Program (CRP) lands, Conservation
Reserve Enhancement Program (CREP) lands, or wetland and grassland easements. Additionally, CRP
and CREP lands were not included due to their management status. These lands lack permanent
protection status and have relatively short enrollment periods.

Table 4-5. List of the geographic information system (GIS) coverages, their sources, and percent
coverage obtained or created to account for local and watershed ownership/stewardship in South
Dakota.

Ownership/Stewardship Data Layer | Source Percent Cover

Game Production Areas

SDGFP

<1%

Parks and Recreation Areas

SDGFP

<1%

School and Public Lands

State of South Dakota

1.5%

Tribal Lands Bureau of Indian Affairs (2005) 10.2%
United States National Forest USFS 2.3%
United States National Grasslands USFS 1.7%
Bureau of Land Management BLM <1%

Bureau of Reclamation

Bureau of Reclamation

<1%

United States Army Corps of Engineers USACE <1%
National Park Service NPS <1%
National Wildlife Refuge USFWS <1%
Waterfowl Production Areas USFWS <1%

The Nature Conservancy

The Nature Conservancy

<1%
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[_] epu Boundary The Nature Conservancy B8 corp of Engineers

Game Production Area National Forest National Park Service
B Parks and Recreation Areas [Jll National Grassland B8 usFws Wildlife Refuge
B school and Public Lands  %//% Bureau of Land Management [l Waterfowl Production Area
B Tribal Trust Land Bureau of Reclamation

Figure 4-10. South Dakota land ownership/stewardship map with ecological drainage units (EDUs)
overlaid.

Over 80% of the land area in South Dakota is privately owned and managed. Federal and state agencies
own approximately 5.7% and 2.3% of the land area in South Dakota, respectively. Additionally, tribal
lands account for approximately 10.2% of the land area in South Dakota (Table 4-5). Most of the public
lands in South Dakota are located west of the Missouri River in the Cheyenne River EDU (Figure 4-10).

Limitations of Ownership/Stewardship Data

The land ownership/stewardship map represents a collection of stewardship maps provided by a variety
of sources, however by no means does it represent the full array of conservation initiatives across South
Dakota. These maps were created solely for the purpose of the final selection criteria in the selection of
COAs when similarities existed among other metrics examined.

Land ownership/stewardship changes as parcels of land are bought, sold, or traded. The land
stewardship map provides a “snapshot” of the land ownership in South Dakota.
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CHAPTER 5 CONSERVATION CHALLENGES
5.1 Terrestrial Systems

Introduction
Native ecosystems and habitats of South Dakota have and continue to be directly and indirectly altered

by human activities. Although Native Americans interacted and influenced this landscape for thousands
of years, those influences are incorporated in the historical reference. It is the extent of human
influence over the last 100 years that is of primary interest when considering the cumulative impacts to
native ecosystem diversity and the associated biodiversity of South Dakota. Better understanding the
extent of these impacts can help guide conservation practitioners in designing actions to address
conservation challenges. Land conversion to cropland, domestic pasture, urban uses, and roads are the
most obvious changes. However, there are also less obvious changes. The implications of a century of
alterations to and interruptions of natural disturbance regimes on native ecosystem diversity have only
begun to be assessed and much is still unknown. As stated previously, studies have shown that the
suppression, alteration, or cessation of natural disturbance has gradually changed ecosystem processes
and the species composition, structure, and function of ecosystems.

More specifically, two primary types of human impacts have occurred across South Dakota and have
contributed to the cumulative changes to native terrestrial ecosystem diversity observed in the
landscape today. These are: 1) the direct conversion of native ecosystems to some other land type or
use, and 2) the indirect alteration of native ecosystems through the suppression of natural disturbance
processes or alteration of species compositions, structures, or functions resulting from human activities
and spread of nonnative species. The primary causes for direct conversion of native ecosystems in South
Dakota include agriculture and to a lesser extent urbanization (including roads and other infrastructure).
Agriculture is sometimes used as a broad category to also include grazing and timber harvest but for this
effort, agriculture is defined relative to those activities that essentially replace native ecosystems with a
crop or domestic plant community. For riparian-wetland ecosystems, additional causes of direct
conversion may include draining, surface water diversion, water impoundments, dams, ponds for water
supply, and stream channelization. The primary causes of indirect alteration of ecosystems include fire
suppression, altered grazing regimes, timber harvest as well as accidental or intentional introduction of
nonnative species that degrade the quality and function of native species habitats and native
ecosystems. Over the past century, the primary causes for indirect alteration of native ecosystems in
South Dakota have been fire suppression, altered grazing regimes, timber harvest in forested
ecosystems, prairie dog control, and additionally flood control and beaver control/dam removal in
riparian-wetland ecosystems.

Both direct conversion and indirect alteration of native ecosystems can result in habitat loss to
associated native wildlife species. Habitat loss and its effects on biological diversity can be viewed as
having four aspects associated with it:
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1. the actual loss or conversion of habitat from favorable conditions that support a species to
unfavorable conditions that will not support a species (Ehrlich and Ehrlich 1981, Noss et al.
1995),

2. changes in ecosystem structure, function, or composition (Noss et al. 1995, Franklin et al. 1981)
that severely reduce habitat quality of an ecosystem for a particular species,

3. the reduction in the size of the remaining patches that may not provide enough area in one
patch to support a species (MacArthur and Wilson 1967), and

4. habitat changes that slowly or quickly cause a single population within the landscape to become
a metapopulation, consisting of many independent populations that only interact with
occasional dispersal of individuals; metapopulations may then be further influenced by
continued habitat loss to the point that interruption of demographic or genetic support to the
metapopulation occurs (Hanski and Gilpin 1997), resulting in the subsequent loss of the entire
population.

Developing a better understanding of the ecosystem conditions present in South Dakota today is an
important step toward identifying and quantifying cumulative changes to native ecosystem diversity and
its corresponding influence on the habitat conditions of native wildlife species.

In the last 30 years, a growing recognition of the threat of climate change as a causal agent for indirect
conversion has also accelerated. A conclusion of the report of the U.S. Global Change Research Program
(2009) is that “global warming is unequivocal and primarily human-induced.” While there is a
preponderance of scientific evidence on the occurrence and causes of climate change, understanding its
likely effects at state and local levels is more challenging. This is especially so for fish and wildlife
populations as our knowledge of their habitat needs is often limited and understanding stressors to
populations is difficult enough without having to incorporate the additional projected effects of climate
change.

Responding to climate change will require considerations at multiple scales and collaborative
approaches. Fish and wildlife habitat often encompasses large areas containing multiple ownerships.
Management actions must consider not only site level conditions but also the influences of the
surrounding landscape. As the effects of climate change make these considerations more complex,
agencies such as SDGFP will need to work collaboratively with conservation partners and at larger scales
to develop appropriate actions and strategies that emphasize adaptation and mitigation to minimize the
potential negative consequences.

The SDWAP was approved in 2006. Climate change was a concern at that time but information on its
likely effects and possible responses still contained enough uncertainty to preclude its incorporation in
the SDWAP. However, when considering the various conservation strategies available at that time,
South Dakota selected an ecosystem-based approach with the recognition that it would provide a good
foundation for supporting adaptation and mitigation for climate change as more understanding of its
effects emerged. Since 2006, modeling efforts have improved our understanding of the potential effects
of climate change. This information is being combined with our understanding of ecosystem processes,
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community dynamics, and species needs to provide the information needed by South Dakota to
incorporate climate change into its revised SDWAP.

The ability to fully quantify the changes to today’s ecosystem diversity relative to historical ecosystem
diversity (i.e. cumulative impacts) requires three essential layers of mapped information maintained in a
geographic information system (GIS): 1) ecological site, 2) current land use categories, and 3) vegetation
disturbance state. The ecological site layer overlaid with the current land use layer provides the ability
to quantify direct conversion of native ecosystem diversity to other land uses. The ecological site layer
overlaid with the vegetation disturbance state layer provides the ability to quantify today's potentially
remaining native or altered ecosystem diversity.

The following sections present additional discussion on the conservation challenges associated with
maintaining native ecosystem diversity in South Dakota. Further, the results of an assessment to
quantify the changes to native ecosystem diversity relative to direct conversion, and a discussion of the
challenges associated with trying to quantify the amount of native ecosystem diversity remaining in the
landscape today using existing data and information are also presented for both terrestrial and riparian
and wetland ecosystems.

Direct Conversion of Native Ecosystems
The primary causes for direct conversion of native ecosystems in South Dakota are identified as

agriculture and to a lesser extent urbanization that includes roads and other infrastructure. To evaluate
the level of direct conversion of native ecosystems in South Dakota, the National Land Cover Database
(NLCD 2006) was overlaid with the ecological site layer developed for the SDWAP. NLCD 2006 is a
Landsat-based, 30 meter resolution, land cover database developed for the entire United States. Overall
accuracy levels for the NLCD are identified as 78% but it is considered less accurate when differentiating
the context of grass, which is a large component of the South Dakota landscape.

Overall direct conversion of native ecosystems at the state-level is moderate at 15,967,072 acres or
38%, with agriculture representing 14,822,533 acres or 35.3% of that amount and urban development
representing 1,144,538 acres or 2.7%. When evaluating the distribution of direct conversion by MLRA, a
clear pattern exists for higher conversion occurring in eastern South Dakota relative to western South

Dakota (Figure 5-1).

Table 5-1 presents the level of direct conversion that has occurred on each terrestrial ecological site
within each MLRA. The table is further color coded to more easily identify those ecological sites that
have received >=60% conversion (red shading), >=30% to 59% (yellow shading), and <30% (green
shading). Not surprisingly, the most heavily converted ecological sites are those that also currently
present the best conditions for agricultural productivity, particularly those MLRAs located in eastern
South Dakota. The percent of direct conversion varied widely by MLRA with as much as 97.5% direct
conversion in MLRA 56 to as low as 0.8% in MLRA 65.

South Dakota Game, Fish, and Parks Page 90



South Dakota Wildlife Action Plan

6000000

5000000 = Not Converted —

B Urban Development

B Agriculture
4000000

3000000

Acres

2000000 -

1000000 -

53B 53C 54 55B 55C 56 58D 60A 61 62 63A 63B 64 65 66 102A102B102C
Major Land Resource Area

Figure 5-1. Amount of direct conversion of native terrestrial ecosystems resulting from agriculture
and urban development by Major Land Resource Area. The “not converted” category may include
native or altered ecosystem conditions.
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Table 5-1. Percent direct conversion (both agriculture and urban development) for each terrestrial ecological site and Major Land Resource Area in South Dakota. Reddish shade highlights those sites where direct conversion of native
ecosystems is >=60%, yellow highlights those sites where native ecosystem loss is >= 30% and <60%; and green highlights those sites where native ecosystem loss is <30%.

Ecological Site 53B 53C 54 55B 55C 56 58D 60A 61 62 63A 63B 64 65 66 102A 102B 102C
Grass/Shrub
LOAMY 49.0%  61.7%  36.7%  93.3%  90.6%  97.4%  13.4%  29.1%  193% = 84%  32.6%  47.9%  203%  233%  459% = 70.7%  94.6%  94.4%
CLAYEY 76.4%  37.9%  333%  97.1%  83.8%  98.8%  6.1% 7.7% 4.9% 14%  22.8%  36.1%  7.1% 23.4%  885%  889%  96.1%
SHALLOW CLAY <1% 5.3% <1% 1.3% 2.6% 1.0% 1.2% <1% 2.8%
SANDY 51.6%  109%  17.9%  89.8%  86.6%  97.2%  6.7%  282%  13.8% 20.6%  22.5%  12.8%  85%  17.4%  75.9%  95.1%  94.8%
THIN UPLAND 25.0%  17.5%  6.8%  483%  56.5%  93.1%  3.3% 4.5% 7.3% 7.3% 7.5%  232%  1.3% 72%  34.4%  76.8%  85.9%
THIN CLAYPAN 64.4%  263%  6.6%  90.6%  66.8% 4.4% 43%  20.7% 10.0%  17.1%  4.0% 9.3% 6.1%
CLAYPAN 943%  41.4%  153%  951%  91.6% 7.6% 7.2% 28.8%  43.0%  10.7%  7.6%  255%  56.7%
DENSE CLAY 2.4% 2.9% 2.7% 4.3% 2.1%
SANDS 21.3% 3.7%  76.6%  40.7%  83.8%  1.9% 6.2% 1.6% 23%  13.9%  2.1% <1% 3.7%  62.6% 65.0%
SHALLOW LOAMY 55%  13.0% 1.7% 2.1% 4.3% 7.3% 1.2%
SHALLOW 1.1% 2.0% <1% 2.4% 1.9% 5.1% 4.0%
SHALLOW TO GRAVEL 41.9%  32.9% 92.0%  91.1%  95.4% 10.6%  105%  14.7% 88%  53.1%  942%  76.4%
SHALLOW SANDY 2.0% <1% 1.2%
VERY SHALLOW 243%  101%  9.0%  81.1%  55.6% 2.1% 6.1% 9.3% 5.0% 2.1% 2.9% 2.3% 3.9%  19.7%  83.9%  73.4%
SHALLOW DENSE CLAY 1.2%
SHALLOW LIMY <1% 3.1% <1% 1.8%
SANDY CLAYPAN 94.8% 57%  94.6% 4.8% <1%
SALINE UPLAND 1.6%
SHALLOW POROUS CLAY 1.7%
MOUNTAIN PRAIRIE 3.6%
CHOPPY SANDS <1% <1% <1%
HIGH COUNTRY LOAMY <1%
POROUS CLAY 5.6%
Forested
WARM SLOPES <1% <1% <1%
ROCKY SIDESLOPES 1.4%
SHALLOW RIDGE <1% <1% <1%
MOIST WARM SLOPES <1%
COOL SLOPES <1% <1% <1% 1.4% <1%
STONY HILLS <1% <1% <1% 3.4% 5.1%
SAVANNAH <1% 7.3% 2.8%
SILTY FOOTSLOPES 1.3% 1.1%
Sparsely Vegetated
BADLANDS <1% <1% <1% 1.5% <1% <1%
ROCK OUTCROP <1% <1% <1% <1% <1% <1% <1% <1% <1%
SLICKSPOTS 56%  15.3% <1% 2.5% <1%
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A recent change in commodity prices for agricultural products has led to an increase in conversion of
grasslands to corn and soy agricultural land use across South Dakota. Wright and Wimberly (2012)
compared crop data layers for 2006 and 2011 and found that 1,561,706 acres of grasslands had been
converted to corn or soy fields during that time in South Dakota. A higher rate of conversion is occurring
in eastern South Dakota as compared to western. It was not possible to differentiate native grasslands
from domestic grasslands with the data layers used but the results of this analysis suggest additional
concern for maintaining native grassland ecosystems in South Dakota.

Alteration of Native Ecosystems
The ability to quantify the cumulative effects of indirect alteration on today’s ecosystem diversity is

currently not possible with existing information and data. While information on ecological sites has been
developed and mapped for this effort, information on disturbance states as described for the SDWAP is
not currently available. As better satellite imagery and processing methods become available, future
SDWAP updates may be able to better assess cumulative impacts relative to indirect alteration of native
ecosystem diversity. In the absence of this information, indirect alteration is discussed more generally in
terms of the conservation challenges it presents to maintaining South Dakota’s native terrestrial
ecosystem diversity.

Natural disturbance processes
Since European settlement, many changes have occurred in the natural disturbance regimes that

influence native ecosystem diversity across South Dakota. Fire still occurs, however the amount of land
that is influenced by naturally occurring wildfire is greatly reduced due to fire suppression efforts.
Where wildfire does occur today, a century of altered vegetation conditions have changed the
magnitude and intensity of how wildfire now occurs in the landscape compared to what occurred
historically. Future climate change is expected to exacerbate this problem. In some instances where
feasible, managers are trying to use prescribed fire to reintroduce this natural process but there are
considerable challenges to replicating the timing and intensity of natural fire regimes to reproduce the
desired effects on vegetation.

In addition, the important interaction of fire and grazing animals has been altered. Historically, grazing
animals like bison would preferentially select recently burned areas on grass-shrub ecological sites and
graze these areas heavily for 1-2 seasons after a fire. This fire and grazing relationship is not typically
used in current ranching practices for prescribed burning and cattle grazing programs. In general, fire
suppression and grazing alteration have had a profound impact on landscape heterogeneity and
dynamic ecosystem processes. Grazing trends on private land in the Great Plains, on average, have been
toward moderate levels. Grasses that benefit from this grazing approach have increased, while grasses
that require different levels or timing of grazing have been reduced (Truett 2003). The patchy mosaic of
different grazing intensities interacting with natural fire regimes is all but gone from grass-shrub systems
of South Dakota. In addition to changes in fire and grazing regimes, the loss of thousands of acres of
prairie dog colonies has further impacted many wildlife species dependent on their disturbance
influence for suitable habitat conditions.
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In the forested systems of South Dakota, the suppression of natural fire regimes over the last 100 or
more years coupled with the emphasis for timber production caused significant changes to the
ecological processes, structure, and species composition, particularly in the low to mid-elevation
ponderosa pine forests. The forest conditions documented by early explorers and trappers in their
journals, drawings, and in some instances, black and white photographs, often depict conditions quite
different from those observed today (Parrish et al. 1996). Starting in the late 1800s, several activities
occurred that changed these ecosystems. First, intensive grazing by cattle and sheep reduced the
understory vegetation that carried fires across the landscape. Second, logging began with an emphasis
on removing the large ponderosa pines. Third, fire exclusion policies initiated in the early 1900s further
reduced the occurrence of the high-frequency fires. The ponderosa pine ecosystems, characterized by
large pine trees, were adapted to the short-interval fire regime, having thick bark that protected them
from the frequent understory fires. The suppression of natural wildfire has resulted in a dramatic
increase in the number of trees per acre occurring today, particularly ponderosa pine, on many low to
mid elevation ecological sites. Timber harvest methods that emphasize clear-cutting also contribute to
even-aged stands of dense ponderosa pine. Without the natural thinning effect of frequent wildfires,
the favorable growing conditions for ponderosa pine will frequently lead to extremely dense stand
conditions that exclude other plant species from occurring on these sites. Further, these dense stand
conditions will stress the trees thereby making them more vulnerable to insect outbreaks such as the
pine beetle. The result is an overall decrease in plant species and structure diversity on these ecological
sites throughout low to mid elevation forest ecosystems. When fires do occur, they are usually lethal,
stand replacing fires. As these fires burn the remaining stands containing remnant large trees, the ability
to restore historical conditions in the near future decreases. Thus, the risk of further impacts and
population declines for species dependent upon historical ponderosa pine forests is very high. Forest
management and fire suppression programs that emphasize the return of the historical stand conditions
are needed to provide the structure and plant species composition of native forest ecosystems in the
short- and long-term as well as their spatial arrangement on the landscape.

Mid- to high-elevation forests have been less impacted by fire suppression activities as long-interval fires
are more similar to their historical range of variability. However, the size and distribution of these fires
have decreased with improvements in modern firefighting capabilities. While the patterns and
distributions of stand-replacing fire may have arguably changed in the landscape, the impacts at the
ecosystem level have been much less evident in terms of species composition and structure than those
observed for low- to mid-elevation forests. In general, the heterogeneous conditions produced from the
combined influences of short-, mixed-, and long-interval fire regimes have been significantly reduced on
the landscape with the majority of fire occurring today as long-interval, stand replacing events. Forest
management can help restore some landscape heterogeneity but frequently forest management
objectives do not encompass all the historical structures and species compositions required to maintain
native ecosystem and biological diversity.

Nonnative species
More recently, the accidental or intentional introduction of nonnative species has had major impacts on

native species and ecosystems. Nonnative invasive plant species are a challenge in all South Dakota
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ecoregions and across all ecosystem types. They are of particular concern to maintaining the ecological
integrity of historical ecosystems. Nonnative invasive species will often reduce the overall biodiversity of
a vegetative community by displacing native species and altering the normal ecological processes (e.g.,
nutrient and water cycles) (Mack et al. 2000). Where heavy infestations of nonnative invasive plants
occur, many of the habitat values of that ecosystem will be converted to conditions no longer favorable
to native wildlife. For example, Canada thistle and leafy spurge are found throughout South Dakota and
cover thousands of acres of previously native ecosystems.

Climate Change
While there are still many unknowns related to the effects of climate change, understanding how

ecosystems will respond to climate change is important to evaluating the potential effects on fish and
wildlife habitat (Saxon 2003). Terrestrial ecosystems are expected to change relative to plant species
compositions, structures, and processes. Site-level changes to species compositions may result from
temperature and/or precipitation changes that no longer allow a particular species to occur or through
shifts in competitive advantages with other species at that site. Some ecosystems may become more
vulnerable to invasion by nonnative invasive species. Primary productivity of ecosystems may increase
or decrease depending on changes to available water or temperatures. Natural disturbance regimes will
likely change in terms of frequency and severity in response to changes in temperature and precipitation
as well. The presence or amounts of some plant communities may change as a result of these
influences. Similarly, riparian and wetland ecosystems may change in amounts and types resulting from
changes to available water and temperatures. While many potential changes from climate change may
be difficult to predict with great accuracy, models of projected climate change can be used to inform
future management planning.

Downscaled Global Climate Model (GCM) datasets were used for the updated SDWAP to develop a
regional dataset of monthly average precipitation and temperature values for each of the 18 MLRAs in
South Dakota for two future periods — 2021 to 2050 and 2070 to 2099. The methods used to develop
this information and the results are summarized in the report (Appendix N) “Past, Present, and Future
Climates for South Dakota: Observed climate variation from 1895-2010 and projected climate change to
2099” (Cochrane and Moran 2011). This Plan contains the executive summary only. The entire report
can be found on the SDGFP website. The work conducted by Cochrane and Moran at South Dakota State
University was funded by a grant from the Plains and Prairies Landscape Conservation Cooperative
(LCC). In addition to being provided with the final results, the findings were presented to the LCC's
Steering Committee by EMRI Executive Director Jon Haufler.

The following charts (Figure 5-2 through Figure 5-6) represent the results of the predicted A2 climate
change values as evaluated against present conditions. The charts represent annual and seasonal
temperature and precipitation comparisons for past conditions representing 1961 to 1990 versus
projected conditions representing 2021 to 2050 and 2070 to 2099. The A2 model results are considered
the higher rate of change scenario and were utilized over the B1 data for these comparisons as this
scenario more closely represents the current political environment that is influencing global response to
moderating projected climate change impacts and the finding that recent monitoring of rates of change
have generally exceeded even the A2 model predictions.
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South Dakota’s primary terrestrial ecosystems are grass dominated systems. This climate change
assessment is conducted for terrestrial grass-shrub ecosystems through its emphasis on grass species,
and does not include an assessment for forest ecosystems at this time. More information is available on
the photosynthetic pathway of grass species than other lifeforms and most of the climate research in
the Great Plains has emphasized grasses due to their dominance in plant communities. As more
information becomes available on other lifeforms, such as forbs, shrubs, and trees, future WAP revisions
will incorporate those results.

For the purposes of evaluating climate change impacts on the grass-shrub ecosystems of the Great
Plains, one approach has concentrated on evaluating the response of species by traits such as
photosynthetic pathway (Dukes 2007). There are two photosynthetic pathways, C; and C,, which
characterize most of the grass species in the Great Plains. The primary difference between these two
functional types is the difference between the photosynthetic pathway where C; grasses produce 3
carbon molecules and C, grasses produce 4 carbon molecules during photosynthesis.
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Figure 5-2. Predicted climate change values for mean annual temperatures by Major Land Resource
Area relative to recent conditions.
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Figure 5-3. Predicted climate change values for mean annual precipitation by Major Land Resource
Area relative to recent conditions.
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Figure 5-4. Predicted climate change values for mean winter and spring precipitation by Major Land
Resource Area relative to recent conditions.
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Figure 5-5. Predicted climate change values for mean growing season precipitation by Major Land
Resource Area relative to recent conditions.
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Figure 5-6. Predicted climate change values for mean summer precipitation by Major Land Resource
Area relative to recent conditions.

South Dakota Game, Fish, and Parks Page 98



South Dakota Wildlife Action Plan

C; grass species are also frequently referred to as cool season grasses and C, species are referred to as
warm season grasses. Both cool and warm season grasses occur in South Dakota in what is often
referred to as a mixedgrass condition. Today, the distribution of cool season to warm season grasses
occurs within a general gradient within the state with cool season grasses increasing from south to north
and warm season grasses increasing from north to south (Sage et al. 1999). Put more simply, warm
season grasses generally occur in warmer locations and cool season grasses generally at cooler
locations. In addition, the physical characteristics of each functional type also vary on a general gradient
within the state with the warm season grasses appearing taller than the cool season grasses in the
eastern portion of the state but then appearing shorter than the cool season grasses as they move
westward across the state. Table 5-2 presents another view of these results by presenting the actual
change in annual and seasonal temperature and precipitation values when comparing present day
conditions to the projected 2070 to 2099 period.

As the balance between C; and C, dominance within a plant community is believed to be responsive to
climate change, this is often the focus of discussions aiming to predict future climate change conditions
in the Great Plains (Collatz et al. 1998, Hattersley 1983, von Fischer et al. 2008). In general, there are
three primary consequences of climate change on plant communities, elevated levels of CO, in the
atmosphere and changes in average temperatures and precipitation. Elevated CO, improves
photosynthesis in C, plants but also leads to higher productivity in C; plants. However, increasing
temperatures generally decrease productivity of C; plants, potentially counteracting the advantages of
elevated CO, levels. Precipitation, depending on when it occurs, can have positive effects on
productivity levels for both C; and C, species.
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Table 5-2. Results of change in annual and seasonal temperature and precipitation values when comparing recent conditions to the projected
2070 to 2099 period.

Mean Temperature (°C) Mean Precipitation (mm)
MLRA ANNUAL JuLy ANNUAL SPRING® GROW SEASON® SUMMER®
1961-1990 2070-2099 1961-1990 2070-2099 1961-1990 2070-2099 1961-1990 2070-2099 1961-1990 2070-2099 1961-1990 2070-2099

53B 6.1 10.6 22.2 27.4 457.4 516.7 149.0 191.2 413.4 461.4 196.3 201.4
53C 7.5 11.9 23.5 28.7 465.7 517.9 155.9 194.5 418.3 459.2 193.3 194.4
54 6.8 11.2 225 27.7 414 456.7 144.6 177.3 372.9 405.9 169.7 1711
55B 6.3 10.9 22.6 27.7 492.8 557.3 150.8 194.9 443.0 494.6 212.8 217.8
55C 8 12.5 23.8 29 546.1 604.4 174.9 216.2 486.3 531.6 218.8 219.3
56 5.6 10.2 22 27.1 535.1 603.2 151.8 194.0 475.2 527.2 228.2 233.1
58D 6.7 11 21.7 27 382.4 418.6 127.1 154.1 342.3 368.5 158.8 159.5
60A 8.1 12.4 23 28.3 402.1 426.6 139.1 159.8 359.3 374.2 162.1 158.9
61 7.8 12.1 21.9 27.3 448.7 470.5 154.6 174.2 397.0 407.4 177.8 172.4
62 5.5 9.8 18.6 24 551.9 579.9 182.6 206.0 477.7 489.3 221.6 214.3
63A 8 12.5 23.8 29.1 427.7 469.9 150.0 182.9 386.6 419.4 175.9 176.0
63B 8.6 13.1 24.2 29.5 525.2 575.3 178.5 218.2 472.8 511.0 2123 210.4
64 8.8 13.2 23.7 29 431 456.3 149.6 172.6 391.2 407.9 181.9 177.8
65 8.4 12.8 23 28.3 450.7 473.9 150.9 173.5 408.7 423.0 196.5 190.8
66 8.6 13.1 23.6 28.9 531.3 570.8 178.4 212.6 479.4 507.6 218.6 214.0
102A 6.2 10.8 22.2 27.4 561.6 628.9 162.5 205.1 499.4 551.2 240.2 244.1
1028 7.6 12.2 233 28.6 623 681 183.7 223.0 550.0 593.1 253.4 251.9
102C 7.7 12.3 23.3 28.6 633.6 690.3 187.3 226.0 560.8 602.7 256.1 253.6

3 December to May

b March to October
¢ Juneto August
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Morgan et al. (2008) described the expected effects of climate change on North America and the Great
Plains:

“Along with rising global temperatures, predictions are for more frequent and longer-lasting
heat waves, higher atmospheric humidity, more intense storms, and fewer and less severe cold
periods. Warming in North America is expected to be greater than for the overall planet.
Precipitation will tend to increase in Canada and the northeastern United States, and decrease in
the southwestern United States. Seasonality of precipitation is also predicted to change, with
relatively more precipitation falling in winter and less in summer. The desiccating effect of higher
temperatures is expected to more than offset the benefit of higher precipitation, resulting in
lower soil water content and increased drought throughout most of the Great Plains.”

Review of the downscaled climate change data indicates that over the next 80 years precipitation will be
greater in the winter for most MLRAs in South Dakota, variable but slightly reduced during the growing
season especially summer, and temperatures will increase fairly significantly. The combination of higher
temperatures during the growing season coupled with slightly decreasing precipitation will mean that
available moisture for plants is likely to be reduced. An additional confounding effect is that weather
events are expected to be more extreme (Ojima and Lackett 2002) including heavier but shorter rain
storms and prolonged drought. All of these will add stressors to plant communities that make accurate
projections of changes in plant compositions and structures difficult.

While some believe the ability to predict how climate change will impact plant community compositions
is limited (Morgan et al. 2008), other researchers have been evaluating variables that may be used to
help predict how change may occur. Common variables which have been and continue to be evaluated
are the use of temperature and precipitation to predict the future balance of C; to C, plant communities
in the Great Plains. Some researchers believe temperature plays a major role in determining the Cs/ C,
balance of grasslands (Ehleringer 1978, Epstein et al. 1997). As an example, von Fischer et al. (2008)
analyzed the soil organic matter (SOM) and fine roots from 55 native grassland sites widely distributed
across the US and Canadian Great Plains to examine possible indicators of the relative production of C;
vs. C, plants at the continental scale. They observed the following:

“Our results reveal that not all climate indices are equally strong predictors of %C,. In
particular, the results.... indicate that %C, in the North American Great Plains grasslands are
especially sensitive to the climate in July, suggesting that the outcome of competition between
C; and C,plants was particularly sensitive to climate during this narrow window of time. Mixed
C; and C, systems persist in Great Plains grasslands where July average temperature is 70.7 +
5.6 °F; systems are C; dominated (<33% C,) below this range and C, dominated (>66% C,)
above jt.”

Figure 5-7 identifies the recent and predicted average July temperatures by MLRA in South Dakota
under climate change. Using von Fischer et al.’s (2008) range for C; vs. C, dominance, we see that
presently nearly all MLRAs are within the mixed C; and C, ranges identified by 65.1 to 76.3 °F. This is
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consistent with the fact that South Dakota is presently considered primarily a mixedgrass C;/C,

condition.
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Figure 5-7. Predicted climate change values for average July temperatures by Major Land Resource
Area relative to recent conditions.

However, predicted climate change models indicate that all but one MLRA will move above the 76.3 °F
(24.6 °C) upper bounds by 2099. Although precipitation appears to play a secondary role in determining
competitive advantage, C, grasses are also able to use the reduced summer moisture resources more
effectively than C; species, indicating that C, species will likely become more dominant under the von
Fischer et al. (2008) model.

Where available, information was compiled from ecological site descriptions on plant communities for
each ecological site within each MLRA as described in Section 3.4. This information provides the basis for
identifying desired restoration conditions for each ecological site. Given the above discussion of possible
effects of climate shifts on plant community species composition, it would seem prudent to be aware of
these possible impacts so we can evaluate whether to plan for including species that will be supportable
in the future, while maintaining similar function and habitat structures for wildlife species.

The goal of the SDWAP for terrestrial ecosystems is to maintain and restore large blocks of native
vegetation in appropriate locations throughout the state. Ecological sites provide the basis for
identifying desired reference plant communities, and climate change analysis can suggest shifts in
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conditions to provide for sustainable plant communities in the future. Some SGCN will be able to use
these adjusted conditions, as efforts should be made to maintain similar structures to their current
reference communities even with a shift in species compositions. Other SGCN may be fully dependent
on the specific C; plant compositions, and these species may not be able to persist in their current
locations. However, if similar shifts in restoration practices are followed in neighboring states or
provinces, then these species may be able to use new areas representing favorable plant communities
where they will occur in the future under climate change.

5.2 Riparian-Wetland Systems

Direct Conversion of Native Ecosystems
Using the same methods described for evaluating direct conversion of terrestrial systems in South

Dakota, estimates of direct conversion of riparian and wetland systems were also developed. Statewide,
direct conversion of riparian and wetland ecosystems is estimated at 43% or 3,157,642 acres due to
agriculture and 3% or 236,598 acres due to urban development. Acres that have not been converted to
another land use and represent native or altered conditions are estimated at 54% or 3,990,211 acres.
Figure 5-8 further presents these estimates for each of the 18 MLRAs in South Dakota. Similar to the
results observed for terrestrial systems, more direct conversion of riparian and wetland ecosystems has
occurred in the eastern half of the state where crop-based agriculture is more prevalent. Depressional
wetlands in particular were historically a common feature in eastern South Dakota. For many years,
these wetlands were drained, filled, and plowed to increase the amount of farmable acreage. Riparian
and wetland areas adjacent to agricultural fields were often degraded by agricultural runoff and
sedimentation. In recent years, the Wetland Reserve Program and Swampbuster provisions of the Farm
Bill have helped to reduce the rate of conversion and some of the impacts from adjacent runoff.
Excavation, to increase water storage capacity for livestock and irrigation purposes, can also change the
hydrology and vegetation communities.

The methods used in the direct conversion assessment for riparian and wetland ecosystems do not
provide the ability to quantify the impacts of water control structures such as dams on riverine systems
in South Dakota. Water control structures, in many instances, have had the effect of converting flowing
water to non-flowing water systems on some of the larger rivers and streams, while also inundating the
adjacent riparian ecosystems. For example, many of the historical riparian and wetland ecosystems of
the Missouri River system have been inundated and lost to the series of dams and large reservoirs
present today. The river has also been impacted by channelization and maintenance dredging activities,
as well as construction of impoundments by private interests and government agencies that have
isolated the river from its historical floodplain. Water impoundment and channelization activities have
led to a:

e 98% reduction in the number of islands and sandbars,

e elimination of riparian forests and stream channels in areas of flooded reservoirs,

e reduction in channel diversity through the loss of side channels, backwater sloughs, and

meandering,
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e change in shoreline substrate in some areas from a dominance of silt, sand, and wood to rock
riprap (rock and concrete),

e decline in suspended sediment causing channels to deepen and banks to erode, and drainage of
remnant backwaters downstream from dams, and

e modification to the natural flow regime - eliminating the periodic flood pulse thereby substantially
changing the annual hydrograph, sediment loads, temperature regime, and nutrient budgets.
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Figure 5-8. Amount of direct conversion of native riparian and wetland ecosystems resulting from
agriculture and urban development by Major Land Resource Area. The “not converted” category may
include native or altered ecosystem conditions.

Table 5-3 presents the level of direct conversion that has occurred on each riparian and wetland
ecological site within each MLRA. The table is further color coded to more easily identify those
ecological sites that have received >=60% conversion (reddish shading), >=30% to 59% (yellow shading),
and <30% (green shading). Again, the most heavily converted sites are those that also currently present
the best conditions for agricultural productivity, particularly those MLRAs located in eastern South
Dakota.

Alteration of Native Ecosystems
As with terrestrial systems, the ability to quantify the cumulative effects of indirect alteration on today’s

riparian and wetland ecosystem diversity is currently not possible with existing information and data.
While information on ecological sites has been developed and mapped for this effort, information on
disturbance states is currently not available. As better information on the effects of natural disturbance
processes on native ecosystem diversity is developed and better satellite imagery and processing
methods become available, future SDWAP updates may be able to better assess cumulative impacts
relative to indirect alteration of riparian and wetland systems. In the absence of this information,
indirect alteration is discussed more generally in terms of the conservation challenges it presents to
maintaining South Dakota’s native riparian and wetland ecosystem diversity.
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Natural Disturbance Processes

Similar to the discussion of impacts to terrestrial ecosystems, the suppression or alteration of natural
disturbance processes in South Dakota has reduced the heterogeneity of riparian and wetland
ecosystems. Dams have been placed on some streams to provide livestock water, control flooding and
store water for irrigation, and other human uses. Water management programs reduce the effects of
flood events and thereby prevent many flood adapted plant species from regenerating. The result is
more homogenous riparian and wetland ecosystems. Channelization and water diversion projects can
impact the extent, species composition, and structure of the remaining ecosystems. Cottonwood
reproduction has been significantly impacted due to a river’s inability to flood its banks, as well as
meander and create new land for cottonwoods to colonize. Those remaining cottonwood stands,
historically the most abundant and ecologically important species on the floodplain, are maturing and
new groves are not appearing to replace them. In addition, the loss of the river - floodplain connection
has reduced the amount of shallow water riparian and wetland ecosystems remaining that supports
emergent and shrub plant communities that, in turn, support many wildlife species.

Off-stream water impounding and diversion for stock ponds and urban areas have also led to changes in
levels and timing of in-stream flows. Reduced in-stream flow impacts the function and integrity of
vegetation communities as well as the size and extent of the riparian zone adjacent to streams and
drainages. The cumulative effects of thousands of small impoundments (such as stock dams) in arid
environments are poorly understood but may be having major impacts on the hydrologic regime of
thousands of miles of small, intermittent prairie streams (Sauer and Masch 1969). Potential
groundwater recharge into an aquifer is expected to occur primarily in intermittent alluvial stream
channels. Therefore, reducing the amount of water that enters a downstream alluvial channel implies a
loss of potential groundwater recharge. Further, the introduction of nonnative fish/aquatic species to
these stock ponds can also negatively impact native species in the event of a dam blow-out or overflow
that enables stock pond waters to enter streams and rivers during heavy precipitation events.

A review of National Wetland Inventory data indicates beaver ponds are relatively rare in the landscape
today. Although beaver numbers have been increasing in recent years, beaver populations and their
impoundments have been reduced on perennial systems from historical levels resulting in the loss of
associated pond habitat for many plant and animal species, and a reduction in the amount of
surrounding vegetation influenced by a higher water table. For some MLRAs, particularly those in
eastern South Dakota, grazing by herbivores is no longer as common as it was historically, further
reducing the diversity of plant species and structures within riparian and wetland communities. Where
cattle grazing occurs today, land use objectives frequently utilize a season-long moderate grazing level
that also contributes to reducing the diversity of species and structures within riparian and wetland
ecosystems when compared to historical conditions (Fuhlendorf and Engle 2001). Bison grazing is known
to have historically caused streambank erosion where herds congregated near water but they were
typically migratory, so it is believed that revegetation occurred periodically. Today’s cattle herds are
often re-grazing the same pastures over and over again often contributing to continuous or frequently
recurring streambank erosion in riparian and wetland areas, so the long-term impact to water quality is
expected to be greater. In addition to groundwater pumping and water diversion projects, fire
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suppression efforts have increased the adjacent woodland areas, or in the case of the Black Hills region,
increased tree densities of surrounding forests, resulting in a reduction to in-stream flows.
Consequently, the water available to adjacent riparian vegetation has been reduced and the width of
the riparian zone has decreased in response to reduced soil moisture.

Nonnative species
The accidental or intentional introduction of invasive nonnative species has had a major impact on

native riparian and wetland ecosystems in South Dakota. Nonnative invasive plant species are a cause
for concern in all South Dakota ecoregions and across all ecosystem types. They are of particular
concern to maintaining the ecological integrity of native ecosystems. Nonnative invasive species will
often reduce the overall biodiversity of a vegetative community by displacing native species and altering
the normal ecological processes (e.g., nutrient and water cycles) that occur there. Where heavy
infestation/populations of nonnative invasive plants occur, many of the habitat values of that ecosystem
will be altered to conditions no longer favorable to native wildlife. For example, European common reed
and purple loosestrife have invaded thousands of acres of previously native ecosystems (Deneke et al.
2010).
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Table 5-3. Percent direct conversion (both agriculture and urban development) for each riparian and wetland ecological site and Major Land Resource Area in South Dakota. Reddish shade highlights those sites where direct conversion
of native ecosystems is >=60%, yellow highlights those sites where native ecosystem loss is >= 30% and <60%; and green highlights those sites where native ecosystem loss is <30%.

Ecological Site 53B 53C 54 55B 55C 56 58D 60A 61 62 63A 63B 64 65 66 102A 102B 102C

DEPRESSION

EPHEMERAL 53.4% 75.7% 49.4% 96.0% 95.7% 9.2% 26.1% 11.6% <1% 57.9% 28.0% 11.1% 68.1% 85.1% 95.3% 97.4%

TEMPORARY 58.9% 63.4% 35.7% 91.9% 92.6% 98.0% 3.8% 23.4% 32.4% 6.2% 44.0% 40.7% 30.1% <1% 46.4% 83.3% 97.6% 96.6%

SEASONAL 37.6% 45.8% 31.4% 79.0% 81.8% 92.0% 4.5% 21.4% 5.4% 9.4% 30.3% 37.3% 51.7% <1% 35.9% 54.7% 91.4% 88.2%

SEMI-PERMANENT 29.5% 45.4% 40.7% 67.7% 75.5% 91.4% 7.0% 8.0% 6.7% 5.6% 19.9% 21.0% 14.8% <1% 17.5% 25.5% 72.8% 70.6%

PERMANENT 15.1% 70.6% 8.3% 61.3% 67.4% 100.0% 1.7% 6.0% 7.2% <1% 7.1% 7.4% 2.4% <1% 3.6% 12.7% 57.6% 57.0%

INTERMITTENT 14.9% 60.5% <1% 44.6% 75.1% 74.1% <1% 3.6% 13.7% <1% 48.7% 34.1% 48.3%
LACUSTRINE

EPHEMERAL <1% <1% <1%

TEMPORARY 25.0% <1% 37.5% 100.0% 6.7% <1% 37.9% <1% <1% <1% 45.0% 100.0%

SEASONAL 50.0% 16.7% 2.4% <1% 46.8% <1% 20.1% 9.1% <1%

SEMI-PERMANENT 8.2% 11.7% 24.6% 70.5% 26.6% <1% <1% <1% 6.7% <1% <1% <1% 3.6% 24.8%

PERMANENT 6.9% 10.4% 6.6% 7.7% 13.1% <1% <1% 1.8% 3.6% 1.4% <1% 1.3% 1.8% <1% 4.6% 7.6% 13.5% 13.9%
RIVERINE

INTERMITTENT 52.5% 40.4% 15.2% 68.8% 78.6% 49.6% 5.4% 11.9% 21.9% 6.8% 7.3% 34.7% 5.1% <1% 12.8% 55.8% 84.7% 93.3%

PERMANENT 39.7% 51.3% 14.4% 33.1% 54.3% 11.9% 20.1% 33.0% 31.5% 7.2% 21.6% 5.3% 2.9% 11.1% 73.3% 90.4% 83.6%
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Climate Change
As with terrestrial ecosystems, understanding how riparian and wetland ecosystems will respond to

climate change is important to evaluating the potential effects on fish and wildlife habitat. To evaluate
the potential effects of climate change on riparian and wetland ecosystems in South Dakota, the
Downscaled Global Climate Model (DGCM) datasets and results (Cochrane and Moran 2011 — Appendix
N) — see Figures 5-2 through 5-6 for summary charts of temperature and precipitation by MLRA — were
again used for this evaluation. Further, existing literature was reviewed for its applicability to the DGCM
results and is summarized as follows.

Several studies have investigated the significance of temperature increases on wetlands, with the
following findings:

* Anincrease in spring precipitation and snowmelt runoff amounting to 10% of the total growing
season precipitation was the only condition that compensated for increased water loss from
evapotranspiration due to a 2°C temperature increase. (Poiani et al. 1995)

* “It is apparent from this simulation that a 20% increase in precipitation would generally
compensate for a 3°C rise in temperature if applied uniformly” (Johnson et al. 2005), which is
consistent with the findings of Johnson et al. (2010) “simulations showed that all three
permanence types of wetlands lost significant hydroperiod under both 2°C and 4°C warming
scenarios, unless accompanied by a minimum increase in precipitation of 5% to 7% per degree
of warming.”

When these relationships are graphed in comparison to the projected climate conditions, in terms of
both temperatures and precipitation amounts across MLRAs in South Dakota, overall effects on
wetlands can be evaluated. Figure 5-9 shows the relationship of wetlands based on the projected
downscaled climate conditions for MLRAs from this report compared to a 2°C rise in temperature and a
10% increase in spring precipitation (Poiani et al. 1995), while Figure 5-10 shows a comparison to a 3°C
increase in temperature with a 20% increase in precipitation (Johnson et al. 2010).

Understanding the influence of the HGM class on riparian and wetland ecosystems within South Dakota
is critical to understanding some of the potential impacts of climate change. Results of the DGCM
evaluation indicate precipitation levels across South Dakota will be higher overall, particularly during
winter and spring, but slightly lower than or similar to present levels for most MLRAs during the summer
months. A pattern of slightly greater precipitation increases in the eastern part of the state and smaller
increases in the western portions is expected. This, coupled with much higher temperatures during the
growing season, will lead to higher levels of evaporation/evapotranspiration occurring during the
summer months. What this will mean for South Dakota riparian-wetland ecosystems within each MLRA
will likely vary depending on the HGM class and hydrology sub-class. The increase in winter-spring
precipitation levels should result in more runoff to riparian-wetland ecosystems. For those wetlands
such as depressional-ephemeral, temporary, and seasonal, whose hydroperiods primarily span the
spring or early summer time-frames, the increased winter-spring precipitation could result in additional
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Figure 5-9. Comparison of projected climate change for the range of conditions projected for 2021-
2050 and 2070-2099 from the downscaled climate change analysis of this report compared to the
findings that a 10% increase in spring precipitation is needed to offset effects on wetlands of a 2°C
increase in temperature reported by Poiana et al. (1995).
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Figure 5-10. Comparison of projected climate change for the range of conditions projected in 2021-
2050 and 2070-2099 from the downscaled climate change analysis of this report compared to the
findings that a 20% increase in overall precipitation is needed to offset effects on wetlands of a 3°C
increase in temperature reported by Johnson et al. (2005), and similar to the relationship reported by
Johnson et al. (2010).

water inputs to those basins that have the capability to capture and hold additional water, possibly even
pushing a basin into the next hydrology sub-class of greater size and depth. Wetlands that have terrain
features that allow for greater water capture would fall into this category. For those wetlands that do
not have terrain features that would allow capture of the additional winter-spring water, the effects are
likely to be an increased rate of drying as the increased evaporation rates are expected to occur mid- to
late summer with the increasing temperatures (Johnson et al. 2010). For those wetlands with
hydroperiods that span the full summer, such as depressional semi-permanent and permanent, higher
temperatures and similar or reduced precipitation in the summer may result in more rapid rates of
evaporation and a shortening of the overall hydroperiod for these sub-classes (Johnson et al. 2010)
unless they are able to capture the increased winter-spring precipitation.
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Depressional basins receiving groundwater inputs may benefit from the increased winter-spring
precipitation rates especially during periods of drought. Likewise, riparian-wetland ecosystems that are
associated with the riverine and lacustrine HGM class will potentially have additional surface and sub-
surface water inputs from increased winter-spring precipitation that may ameliorate the increased
evaporative rate during the summer months and moderate the effects of drought on surface wetlands.

These findings are generally consistent with modeling results of Johnson et al. (2010). They found
reduced hydroperiods for temporary and seasonal wetlands, and a reduction in functional
semipermanent wetlands in much of the Prairie Pothole Region under a potential 4° C rise in
temperature. When combined with a 10% increase in precipitation, there was a shift in location of
functional wetlands. In their modeling, they did not analyze the different projected amounts of
precipitation increases across MLRAs. If the projections of greater increases in precipitation amounts in
MLRAs in the eastern part of South Dakota prove to be correct, the impact on wetlands in the western
part of the state is likely to be even more pronounced (similar to the 4° C rise in temperature without
the 10% increase in precipitation as modeled by Johnson et al. 2010), while changes to wetlands in the
eastern part of South Dakota may be similar to the predictions of Johnson et al. (2010).

Thus, projected increases in temperatures coupled with the projected increases and decreases in
seasonal precipitation amounts are likely to have substantial effects on wetlands in South Dakota.
Negative effects to biodiversity and waterfowl productivity are likely in the western part of South
Dakota. Effects in the eastern part of the state are likely to be ameliorated by increases in precipitation
amounts particularly in the spring (Poiani et al. 1995), but only in those wetland complexes that are able
to capture and hold this additional precipitation and runoff. More rapid evaporation during the summer
will shorten the hydroperiod of wetlands not able to capture the additional precipitation or that are not
fed from groundwater or riparian sources, reducing the productivity and functionality of these wetlands.
Protecting and restoring wetlands in the eastern part of the state, particularly in locations that can
capture and hold additional spring precipitation, are important conservation activities to help address
projected climate change effects.
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5.3 Species-level Conservation Challenges

There are two primary challenges associated with the persistence of species in South Dakota: 1) the loss
or degradation of habitat resulting from impacts to native ecosystem diversity, and 2) non-habitat
related impacts. Conservation actions are needed to address the many conservation challenges facing
South Dakota’s biodiversity. To facilitate this discussion, conservation challenges and actions will be
discussed relative to the categories of habitat related or non-habitat related.

Habitat Related

For terrestrial and riparian/wetland habitat dependent SGCN, habitat-based conservation challenges
were described earlier in this section, and habitat-based conservation challenges for aquatic SGCN will
be described later in this section.

For the SDWAP, a goal for representation will be identified as maintaining more than or restoring at
least 10% of the primary historical ecosystems for each ecological site within each of South Dakota’s
ecoregions (MLRAs). By providing a minimum of 10% of the historical/native ecosystem diversity across
South Dakota’s ecoregions as described in Chapter 3, habitat conditions for the majority of SGCN
dependent on terrestrial or riparian-wetland systems will be improved. Habitat conditions for SGCN
dependent on aquatic systems will benefit from the conservation actions identified for aquatic GAP
strategy. Although 10% is not necessarily a recommended level of representation, it has often been used
as a conservation goal under various national and international programs. Empirical studies of
ecosystem loss and resulting effect on species viability reveal that at very high levels of loss (>95%), loss
of species is likely. A level of 10 — 12% representation is consistent with several recommendations. The
initial goal of 10% representation will require on-going evaluation and monitoring to determine its
effectiveness in conserving South Dakota’s biological diversity.”

Table 5-4 identifies those SGCN that are expected to benefit from the native ecosystem diversity
strategy for terrestrial systems and that will benefit from the aquatic GAP strategy. Although aquatic
COAs were developed using location data for SGCN that were aquatic insects, freshwater mussels, and
fishes, it is assumed that additional species tied to aquatic habitats will also benefit from this approach.
Two species, the peregrine falcon and the black-footed ferret, are not included in this table. Peregrine
falcons are not considered habitat limited but rather limited by human impacts such as pesticides in the
environment. Black-footed ferrets are considered dependent on prairie dog colonies for their habitat.
Restoration goals relative to prairie dog colonies are not a component of the SDWAP but are addressed
through a separate South Dakota Black-tailed Prairie Dog Conservation and Management Plan (Cooper
and Gabriel 2005).

Several SGCN are on the fringe of their historical range in South Dakota. The habitat needs of these
species should be provided through ecosystem representation, but providing sufficient habitat to assure
population viability within South Dakota alone may be problematic for these species. Providing sufficient
habitat to ensure habitat viability for a species on the fringe of its range may actually be
counterproductive to native species at the core of their range and may conflict with the conservation
goals for native ecosystem diversity. Intensive habitat management programs to increase a relatively
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rare species on the fringe of its range may meet with marginal success and use limited, valuable
resources in the process. To address these species needs, South Dakota will monitor the progress of

adjacent states more centrally located to a species’ historical range, in their recovery efforts, to
determine the appropriate level of participation by South Dakota.
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Table 5-4. South Dakota species of greatest conservation need and their relationship to the native
ecosystem diversity strategy and/or the aquatic gap analysis project strategy used in the South
Dakota Wildlife Action Plan to improve or maintain habitat for a respective species.

Native Ecosystem Diversity Strategy Aquatic GAP Strategy
Common Name
Terrestrial Riparian-Wetland
BIRDS

American Dipper X X
American Three-toed Woodpecker X

American White Pelican X X
Baird’s Sparrow X X

Bald Eagle X X X
Black Tern X

Black-backed Woodpecker X

Burrowing Owl X

Chestnut-collared Longspur X

Ferruginous Hawk X

Greater Prairie-Chicken X X

Greater Sage-Grouse X X

Interior Least Tern X

Lark Bunting X

Le Conte’s Sparrow X X

Lewis’s Woodpecker X

Long-billed Curlew X X

Marbled Godwit X X

Northern Goshawk X

Osprey X X X
Piping Plover X

Ruffed Grouse X X

Sprague’s Pipit X
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Table 5-4 (continued). South Dakota species of greatest conservation need and their relationship to
the native ecosystem diversity strategy and/or the aquatic gap analysis project strategy used in the
South Dakota Wildlife Action Plan to improve or maintain habitat for a respective species.

Native Ecosystem Diversity Strategy Aquatic GAP Strategy
Common Name
Terrestrial Riparian-Wetland

Trumpeter Swan X X
White-winged Junco X

Whooping Crane X

Willet X X

Wilson’s Phalarope X X

GASTROPODS

Cooper’s Rocky Mountainsnail X X

Dakota Vertigo X

Frigid Ambersnail X

Mystery Vertigo X

AMPHIBIANS AND REPTILES

Black Hills Redbelly Snake X

Blanchard’s Cricket Frog X X
Cope’s Gray Treefrog X X
Eastern Hognose Snake X X

False Map Turtle X X
Lesser Earless Lizard X X

Lined Snake X

Many-lined Skink X

Sagebrush Lizard X

Short-horned Lizard X

Smooth Softshell X X
Western Box Turtle X
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Table 5-4 (continued). South Dakota species of greatest conservation need and their relationship to
the native ecosystem diversity strategy and/or the aquatic gap analysis project strategy used in the
South Dakota Wildlife Action Plan to improve or maintain habitat for a respective species.

Native Ecosystem Diversity Strategy Aquatic GAP Strategy
Common Name
Terrestrial Riparian-Wetland
MAMMALS

Black Hills Red Squirrel X

Franklin’s Ground Squirrel X

Fringe-tailed Myotis X X

Northern Flying Squirrel X X

Northern Myotis X X

Northern River Otter X X
Richardson’s Ground Squirrel X

Silver-haired Bat X X

Swift Fox X

Townsend’s Big-eared Bat X X

TERRESTRIAL INSECTS

American Burying Beetle X X

Dakota Skipper X

Great Plains Tiger Beetle X

Indian Creek Tiger Beetle X X
lowa Skipper X

Little White Tiger Beetle X X

Northern Sandy Tiger Beetle X

Ottoe Skipper X

Pahasapa Fritillary X X

Poweshiek Skipperling X

Regal Fritillary X
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Table 5-4 (continued). South Dakota species of greatest conservation need and their relationship to
the native ecosystem diversity strategy and/or the aquatic gap analysis project strategy used in the
South Dakota Wildlife Action Plan to improve or maintain habitat for a respective species.

Native Ecosystem Diversity Strategy Aquatic GAP Strategy
Common Name
Terrestrial Riparian-Wetland
AQUATIC INSECTS
A Mayfly X
Dakota Stonefly X
Dot-winged Baskettail X
Elusive Clubtail — A Dragonfly X
FRESHWATER MUSSELS
Creek Heelsplitter X
Elktoe X
Hickorynut X
Higgins Eye X
Mapleleaf X
Pimpleback X
Rock Pocketbook X
Scaleshell X
Yellow Sandshell X
FISHES
Banded Killifish X
Blacknose Shiner X
Blackside Darter X
Blue Sucker X
Carmine Shiner X
Central Mudminnow X
Finescale Dace X
Hornyhead Chub X
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Table 5-4 (continued). South Dakota species of greatest conservation need and their relationship to
the native ecosystem diversity strategy and/or the aquatic gap analysis project strategy used in the
South Dakota Wildlife Action Plan to improve or maintain habitat for a respective species.

Native Ecosystem Diversity Strategy Aquatic GAP Strategy
Common Name
Terrestrial Riparian-Wetland
FISHES (continued)
Lake Chub X
Logperch X
Longnose Sucker X
Mountain Sucker X
Northern Pearl Dace X
Northern Redbelly Dace X
Pallid Sturgeon X
Shovelnose Sturgeon X
Sicklefin Chub X
Southern Redbelly Dace X
Sturgeon Chub X
Topeka Shiner X
Trout-perch X
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Climate Change
South Dakota’s SGCN will each have different responses to climate change and will require an individual

assessment of possible outcomes based on expected changes to native ecosystem diversity. Some
species may have a positive response and expand their range in South Dakota in response to climate
change. Others may have a neutral response without any realized changes in a species’ range and yet
other species may have a negative response with a contraction or shift in their range of occurrence in
South Dakota. While these changes depend on many variables, the use of the coarse-filter provides the
foundation for making an informed prediction of possible outcomes while also providing opportunities
to identify possible mitigations that could reduce or minimize overall impacts.

Using the results of the climate change assessment developed for the SDWAP, Table 5-5 provides a
summary of the projected effects of climate change on terrestrial and riparian-wetland SGCN for South
Dakota. See Table 5-6 for a summary of expected effects of climate change on aquatic SGCN. This
information was developed using the projected changes to native ecosystem diversity resulting from
climate change predictive models as described earlier in this section. The projected effect is described as
positive, neutral, or negative for each species. A reason for the assessment is provided and is dependent
on the expected change in habitat conditions for that species within South Dakota. Conservation actions
that may help mitigate negative impacts to a species are also presented in this table.

Non-habitat Related - Overview
A number of SGCN have additional, non-habitat related conservation challenges. These non-habitat

related conservation challenges have been summarized in each of the SGCN profiles presented in
Appendix C. Non-habitat related impacts are typically characterized by direct human-influences on a
species normal life cycles, reproduction, or existence. A summary of these challenges is presented later
in this section, following challenges to aquatic systems.
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actions where possible impacts are identified.

Redbelly Snake

cool/warm (C4) season
conditions

Expected . e L .
Common Name P Reason Possible Mitigation Actions
Effects
Soil structure appears to be
American Buryin more important than
ying Neutral . P Not Needed
Beetle vegetation structure or
composition
In-stream flows may increase
with increased winter/spring
American Dipper Positive precipitation, improving early- Not Needed
mid nesting season habitat
quality and quantity
Increasing fire frequency and
American Three- , . g . : y
Positive severity will increase habitat, at Not Needed
toed Woodpecker
least for the short-term
Neutral on riverine/lacustrine Known key depressional sites
American White Neutral to . should be individually
. . systems; negative on .
Pelican negative . evaluated for possible
depressional systems e .
mitigation actions
More closely associated with
Bald Eagle Neutral . y . Not Needed
riverine and lacustrine systems
Prefers cool season grass (C3 .
. . § (. ) Where possible, select for
- . dominated conditions or mixed- .
Baird's Sparrow Negative native warm season (C4) grass
cool/warm (C4) season . .
. species that are taller in stature
conditions
Increasing temperatures will
lead to increased fire frequenc
Black-backed . . . a Y
Positive and severity resulting in more Not Needed
Woodpecker . . .
habitat for this species, at least
for the short-term
A . Known key depressional sites
Neutral for riverine/lacustrine S
Blanchard's Neutral to / should be individually
. . systems; negative for .
Cricket Frog negative . evaluated for possible
depressional systems e .
mitigation actions
This species is associated with
. P . See black-tailed prairie dog,
prairie dog and ground squirrel . , .
Black-footed . . . Richardson's ground squirrel,
Variable populations, therefore, effect is - .
Ferret . and Franklin's ground squirrel
dependent on applicable rodent . .
. for possible actions
species response
Prefers cool season grass (C3 .
. . g g (. ) Where possible, select for
Black Hills . dominated conditions or mixed- .
Negative native warm season (C4) grass

species that are taller in stature
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Table 5-5 (continued).

Expected effects of climate change on native ecosystems and habitat of

terrestrial and riparian-wetland species of greatest conservation need in South Dakota and suggested
mitigation actions where possible impacts are identified.

Squirrel

cool/warm (C4) season conditions

Expected . e L .
Common Name -’ Reason Possible Mitigation Actions
Effects
Increasing fire frequency; forest Implement forest policy to allow
. management policies that do not ecosystem restoration based on
Black Hills Red . L . S .
Squirrel Negative allow adequate thinning will reduce | historical reference conditions and
q late seral conditions and large trees climate change adjustments for
in the landscape species composition
Neutral for riverine/lacustrine Known key depressional sites
Neutral to . . S
Black Tern negative systems; negative for depressional should be individually evaluated
g systems for possible mitigation actions
This species is associated with . .
. P . See black-tailed prairie dog,
prairie dog and ground squirrel . . .
. . . . Richardson's ground squirrel, and
Burrowing Owl Variable populations, therefore, climate . .
. . Franklin's ground squirrel for
change effect is dependent on their ) .
possible actions
response
Chestnut-collared . Prefers warm season grass (C4
Positive . .g' (C4) Not Needed
Longspur dominated conditions
. Neutral for riverine/lacustrine Known key depressional sites
Cope's Gray Neutral to . . S
. systems; negative for depressional should be individually evaluated
Treefrog negative . e .
systems for possible mitigation actions
Increasing temperatures will lead to Forest stands that have the best
Cooper's Rocky Negative increased fire frequency and potential for calcareous soils and
Mountainsnail & severity, resulting in less habitat for future moist forest conditions
this species should be protected
Prefers moist and dry prairies
Dakota Skipper Positive containing warm (C4) season Not needed
grasses, particularly little bluestem
Increasing fire frequency; forest Implement forest policy to allow
management policies that do not ecosystem restoration based on
Dakota Vertigo Negative allow adequate thinning will reduce | historical reference conditions and
late seral conditions and large trees climate change adjustments for
in the landscape species composition
Prey base: Neutral on Known key depressional sites
Eastern Hognose Neutral to L v . _y . .p
Snake negative riverine/lacustrine systems; should be individually evaluated
g negative on depressional systems for possible mitigation actions
More closely associated with warm
Ferruginous Hawk Positive season grass (C4) dominated Not Needed
conditions
. Prefers cool season grass (C3) Where possible, select for native
Franklin's Ground . . . . .
Negative dominated conditions or mixed- warm season (C4) grass species

that are taller in stature
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Table 5-5 (continued).

Expected effects of climate change on native ecosystems and habitat of

terrestrial and riparian-wetland species of greatest conservation need in South Dakota and suggested
mitigation actions where possible impacts are identified.

Lizard

dominated conditions

Expected . e L .
Common Name p Reason Possible Mitigation Actions
Effects
Neutral for riverine/lacustrine Known key depressional sites
Neutral to . . S
False Map Turtle negative systems; negative for depressional should be individually evaluated
& systems for possible mitigation actions
Increasing temperatures will lead to Moist forest stands that are
.. . . increased fire frequency and associated with limestone talus
Frigid Ambersnail Negative . L . .
severity, resulting in less habitat for should be protected from fire or
this species disturbance
Increasing fire frequency; forest Implement forest policy to allow
. . management policies that do not ecosystem restoration based on
Fringe-tailed . . . . . o
Mvotis Negative allow adequate thinning will reduce | historical reference conditions and
y late seral conditions and large trees climate change adjustments for
in the landscape species composition
. Associated with both warm (C4) and
Greater Prairie- .
. Neutral cool (C3) season grass dominated Not Needed
Chicken .
conditions
Where possible, select for taller
Greater Sage- Negative Prefers cool season grass (C3) stature native warm season (C4)
Grouse & dominated conditions grass species and/or allow only
intermittent heavy grazing
Great Plains Tiger - Prefers warm season grass (C4
& Positive . .g_ (C4) Not Needed
Beetle dominated conditions
. . Increased winter/sprin
Indian Creek Tiger . / p &
Beetle Neutral precipitation may reduce impacts to Not Needed
intermittent streams
Prefers cool season grass (C3) Where possible, select for native
lowa Skipper Negative dominated conditions or mixed- warm season (C4) grass species
cool/warm (C4) season conditions that are taller in stature
. -, Prefers warm season grass (C4
Lark Bunting Positive . .g_ (C4) Not Needed
dominated conditions
Long-billed Prefers warm season grass (C4
& Positive . .g- (C4) Not Needed
Curlew dominated conditions
, Neutral for riverine/lacustrine Known key depressional sites
Le Conte's Neutral to . . S
. systems; negative for depressional should be individually evaluated
Sparrow negative . . .
systems for possible mitigation actions
Lesser Earless Prefers warm season grass (C4
Positive & (C4) Not Needed
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Table 5-5 (continued). Expected effects of climate change on native ecosystems and habitat of
terrestrial and riparian-wetland species of greatest conservation need in South Dakota and suggested

mitigation actions where possible impacts are identified.

systems

Expected . e L .
Common Name -’ Reason Possible Mitigation Actions
Effects
Neutral on riverine/lacustrine Known key depressional sites
. Neutral to . . S
Interior Least Tern negative systems; negative on depressional should be individually evaluated for

possible mitigation actions

Increasing fire frequency; forest
management policies that do not
Negative allow adequate thinning will reduce
late seral conditions and large trees

in the landscape

Lewis's
Woodpecker

Implement forest policy to allow
ecosystem restoration based on
historical reference conditions and
climate change adjustments for
species composition

Prefers cool season grass (C3)
Lined Snake Negative dominated conditions or mixed-
cool/warm (C4) season conditions

Where possible, select for native
warm season (C4) grass species
that are taller in stature

Little White Tiger Prefers warm season grass (C4)

dominated conditions

Beetle Positive dominated conditions Not Needed
Associated with both warm (C4) and
Marbled Godwit Neutral cool (C3) season grass dominated Not Needed
conditions
Many-lined Skink Positive Prefers warm season grass (C4) Not Needed

Increasing temperatures will lead to
Mystery Vertigo Negative increased fire frequency and
severity, resulting in less habitat

Moist forest stands associated with
limestone or schist substrates
should be protected from fire or
disturbance

Increasing fire frequency; forest
management policies that do not

Northern Flyin
ying Negative allow adequate thinning will reduce

Implement forest policy to allow
ecosystem restoration based on
historical reference conditions and

late seral conditions and large trees
in the landscape

Squirrel . . .
q late seral conditions and large trees climate change adjustments for
in the landscape species composition
Increasing fire frequency; forest Implement forest policy to allow
Northern management policies that do not ecosystem restoration based on
Goshawk Negative allow adequate thinning will reduce | historical reference conditions and

climate change adjustments for
species composition
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Table 5-5 (continued).

Expected effects of climate change on native ecosystems and habitat of

terrestrial and riparian-wetland species of greatest conservation need in South Dakota and suggested

mitigation actions where possible impacts are identified.

Expected

class conditions, at least for the short-
term

Common Name Reason Possible Mitigation Actions
Effects
Increasing fire frequency; forest Implement forest policy to allow
management policies that do not ecosystem restoration based on
Northern Myotis Negative allow adequate thinning will reduce historical reference conditions and
late seral conditions and large trees in climate change adjustments for
the landscape species composition
Northern River More closely associated with riverine
Neutral y . Not Needed
Otter and lacustrine systems
Northern Sand . Prefers warm season grass (C4
. 4 Positive W. 'g' (C4) Not Needed
Tiger Beetle dominated conditions
More closely associated with riverine
Osprey Neutral y . Not Needed
and lacustrine systems
Prefers cool season grass (C3) Where possible, select for native
Ottoe Skipper Negative dominated conditions or mixed- warm season (C4) grass species
cool/warm (C4) season conditions that are taller in stature
Known key depressional sites
- . Mid-to late summer depressional should be individually evaluated for
Pahasapa Fritillary Negative . . e .
systems may be impacted possible mitigation actions; beaver
ponds should be encouraged
Associated with both warm (C4) and
Peregrine Falcon Neutral cool (C3) season grass dominated Not Needed
conditions
. More closely associated with riverine
Piping Plover Neutral y . Not Needed
and lacustrine systems
. Prefers moist and dry prairies
Poweshiek . . yp
. . Positive containing warm (C4) season grasses, Not needed
Skipperling .
particularly bluestems
Where possible, select for native
-, . Prefers cool season grass (C3 warm season (C4) grass species
Regal Fritillary Negative . g . (c3) .( e P
dominated conditions that are taller in stature as well as
violets and nectar producing forbs
Richardson's , Prefers warm season grass (C4
. Positive . -g. (C4) Not Needed
Ground Squirrel dominated conditions
Increasing fires will create better
. aspen regeneration and multiple age-
Ruffed Grouse Positive P g ! utiple ag Not Needed
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mitigation actions where possible impacts are identified.

Expected effects of climate change on native ecosystems and habitat of
terrestrial and riparian-wetland species of greatest conservation need in South Dakota and suggested

Expected . e L .
Common Name -’ Reason Possible Mitigation Actions
Effects
Increasing temperatures will
. " lead to drier conditions, sparse
Sagebrush Lizard Positive . . p Not Needed
vegetation, and increasing
blowouts on sandy sites
s e Implement forest policy to
Increasing fire frequency; forest P poticy .
. allow ecosystem restoration
management policies that do . .
. . . o . based on historical reference
Silver-haired Bat Negative not allow adequate thinning will . .
.\ conditions and climate change
reduce late seral conditions and . .
. adjustments for species
large trees in the landscape .
composition
Prefers warm season grass (C4)
Short-horned , .
. Positive and shrub dominated Not Needed
Lizard s
conditions
More closely associated with
Smooth Softshell Neutral . 'y Not Needed
riverine systems
Where possible, select for taller
e . Prefers cool season grass (C3) stature native warm season
Sprague's Pipit Negative . " .
dominated conditions (C4) grass species and/or allow
only intermittent heavy grazing
. , Prefers warm season grass
Swift Fox Positive one Not Needed
(C4)/shrub conditions
Townsend's Big- .. Forages over warm season
& Positive & L Not Needed
eared Bat grass (C4) and shrub conditions
Neutral on riverine/lacustrine Known key depressional sites
Neutral to . S
Trumpeter Swan negative systems; negative on should be individually evaluated
& depressional systems for possible mitigation actions
Western Box Prefers warm season grass (C4
Positive . .g. (C4) Not Needed
Turtle dominated conditions
Whooping Crane Neutral Prefers riverine systems Not Needed
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Table 5-5 (continued). Expected effects of climate change on native ecosystems and habitat of

terrestrial and riparian-wetland species of greatest conservation need in South Dakota and suggested
mitigation actions where possible impacts are identified.

Expected . e L .
Common Name -’ Reason Possible Mitigation Actions
Effects
Neutral for riverine/lacustrine Known key depressional sites
. Neutral to . S
Willet negative systems; negative for should be individually evaluated
& depressional systems for possible mitigation actions
. , Neutral for riverine/lacustrine Known key depressional sites
Wilson's Neutral to . I,
. systems; negative for should be individually evaluated
Phalarope negative . . e .
depressional systems for possible mitigation actions
Implement forest policy to
allow ecosystem restoration
White-winged Negative Increasing fire frequency; forest based on historical reference
Junco & management policies conditions and climate change
adjustments for species
composition
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5.4 Aquatic Systems

Many stressors directly and indirectly impact aquatic ecosystems and habitats (Richter et al. 1997).
Considering the multitude of stressors and disturbances affecting riverine ecosystems, their cumulative
nature, and the fact that they are often greatly removed from the site of interest, determining the
primary causes for species loss and decline is difficult (McCartney 2002).

Three main stressors or challenges associated with maintaining aquatic ecosystem diversity in South
Dakota include the direct alteration or conversion of ecosystems, the indirect alteration and/or
suppression of natural disturbance processes, and the indirect alteration caused by human activities.

Direct alteration/conversion of ecosystems
The direct alteration or conversion of lands in South Dakota is primarily linked to the conversion of

natural grasslands and prairies into agricultural practices and to a lesser degree, urbanization (including
roads, impervious surfaces and other infrastructure). In South Dakota, approximately 80% of the
landscape is privately owned. From 2007 to 2011, slightly more than 2.7 million acres of grassland were
converted into agricultural croplands (Fry et al. 2011). With agriculture and livestock production as the
predominant land use types, agricultural runoff of nutrients and sediment into streams affects aquatic
habitats. In areas of intense cultivation, streams are often channelized for irrigation, reducing their
habitat value for aquatic communities as temperature, aquatic vegetation, and stream flow are
significantly altered. In addition, watersheds dominated by row-crop agriculture, hay production, and
cattle grazing have increased sedimentation and nutrient loads to aquatic ecosystems. Stream flow
alteration also includes flooding reduction, control or cessation, which may negatively impact aquatic
species that require effects of a more natural hydrograph.

In particular, stressors that directly affect aquatic ecosystems include surface water diversion,
impoundments, dams, stream channelization, and hydrologic modifications. These stressors degrade,
alter, and fragment aquatic habitats and can eventually lead to species loss and extirpation (Williams et
al. 1989, Ricciardi and Rasmussen 1999, Fischer and Paukert 2008).

Indirect alteration and/or suppression of historical disturbance processes
The primary causes of indirect alteration and/or suppression of historical disturbance processes include

fire suppression, altered grazing regimes, flood control, and removal of beaver and beaver dams in
aquatic ecosystems.

Both direct and indirect alterations to aquatic ecosystems negatively impact aquatic habitats and
communities. Loss of natural grasslands to agricultural practices and increased grazing along riparian
areas has resulted in degradation of aquatic habitats due to increased sedimentation and agricultural
runoff. Flood control has resulted in migration barriers for fish and has led to the channelization of
rivers and loss of important spawning, feeding, and natal nursery grounds. Removal of beaver and
beaver dams has limited critical pool and backwater habitats.
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Indirect alteration caused by human activities
Indirect alterations caused by human activities in South Dakota are linked primarily to the accidental and

intentional introduction of nonnative species and more recently climate change. Aquatic nonnative
species, commonly called aquatic invasive species (AlIS), have had major impacts on native species and
ecosystems (Collares-Pereira et al. 2000, Rahel and Thel 2004, Fischer and Paukert 2008). The
introduction of nonnative species increases competition with and predation on native species and may
expose hative species to new parasites and diseases, for which they may lack defenses (Soule 1990,
Richter et al. 1997). The invasion of Silver Carp, Hypophthalmichthys molitrix, in South Dakota has the
potential to negatively impact native fish and invertebrate communities through competition for food
resources.

Climate Change

In more recent years, greater emphasis has been put on climate change as an indirect alteration caused
by human activities. While scientific evidence supporting climate change and its causes continues to
grow, understanding the impacts that climate change will have on aquatic biodiversity is more
challenging, due to the limited understanding of individual habitat needs and limiting factors. It is
expected that lakes, rivers, and streams will become warmer and water levels will change. For cold
water species, we may see a decline in distribution; however for warmer water species on the northern
edge of their distribution we may see a range expansion. Stronger storms are expected to bring short
duration, high intensity precipitation, which will increase flooding and increase nutrient runoff from
agricultural lands. Along with these short duration storms, we are also likely to see an increase in
drought and an increase in human demands for water. The resulting habitat loss will affect nursery
grounds and spawning areas for aquatic communities.

In addition, combining the impacts of climate change with other stressors such as structural migration
barriers may prohibit some species from making the necessary distributional shifts in response to the
warmer and drier conditions predicted for South Dakota (Burgess 2013). Additional information on
individual aquatic species vulnerability to climate change can be found in Table 5-6. A full draft of the
aquatic species vulnerability to climate change (Burgess 2013) is available on the SDGFP website. An
Executive Summary of the report can be found in Appendix O.
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Table 5-6. Expected effects of climate change on aquatic species of greatest conservation need (SGCN) in South Dakota.

SD range
I Global | state N8 cevi
Common Name Scientific Name a a relative to b | Reason
Rank Rank Score
Global range
FRESHWATER MUSSELS
Creek Heelsplitter Lasmigona compressa G5 S1 Southern edge PS NA
Elktoe Alasmidonta marginata G4 S1 Western edge MV Anthropogenic barriers to dispersal
Hickorynut Obovaria olivaria G4 S1 Northern edge MV Anthropogenic barriers to dispersal
Higgins Eye Lampsilis higginsii G1 S1 Northern edge HV Natural & anthropogenic barriers to
dispersal
Mapleleaf Quadrula quadrula G5 S2 Western edge PS NA
Pimpleback Quadrula pustulosa G5 S1 Western edge PS NA
Rock Pocketbook Arcidens confragosus G4 S1 Western edge PS NA
Scaleshell Leptodea leptodon G1 S1 Western edge HV Anthropogenic barriers to dispersal
Yellow Sandshell Lampsilis teres G5 S1 Northern edge PS NA
AQUATIC INSECTS (not included due to limited data)
A Mayfly Analetris eximia G3 SNR Eastern edge IE NA
A Stonefly Perlesta dakota G3 SNR South Dakota Only IE NA
Dot-winged Baskettail - A Dragonfly Epitheca petechialis G4 SNR Northern edge IE NA
Elusive Clubtail - A Dragonfly Stylurus notatus G3 SNR Western edge IE NA
FISHES
Banded Killifish Fundulus diaphanus G5 S1 Western edge PS NA
Anthropogenic barriers to dispersal,
Blacknose Shiner Notropis heterolepis G4 S1 Western edge MV sensitivity to historical & physiological
hydrological niche
Blackside Darter Percina maculata G5 S2 Western edge PS NA
Blue Sucker Cycleptus elongatus G3G4 S3 Northern edge MV Anthropogenic barriers to dispersal
Carmine Shiner Notropis percobromus G5 S2 Western edge MV Natural barriers to dispersal
Central Mudminnow Umbra limi G5 S2 Western edge MV S?r;]sitivity to historical hydrological
niche
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Table 5-6. (continued). Expected effects of climate change on aquatic species of greatest conservation need (SGCN) in South Dakota.

SD range
I Global | state N8 cevi
Common Name Scientific Name a a relative to b | Reason
Rank Rank Score
Global range
FISHES
Natural & anthropogenic barriers to
di l, itivity to physiological
Finescale Dace Chrosomus neogaeus G5 S1 Southern edge EV spersal, sensiivi y ° p. ysiologica
thermal & hydrological niche,
dependence on other species to
generate habitat
Hornyhead Chub Nocomis biguttatus G5 S3 Center PS NA
Natural & anthropogenic barriers to
Lake Chub Couesius plumbeus G5 S1 Southern edge EV dispersal, sensitivity to physiological
hydrological niche
Logperch Percina caprodes G5 S3 Western edge MV S?r;]sitivity to historical hydrological
niche
Natural & anthropogenic barriers to
Longnose Sucker Catostomus catostomus G5 S1 Center HV dispersal, sensitivity to physiological
thermal niche
Mountain Sucker Catostomus platyrhynchus G5 S3 Eastern edge EV Natural & anthropogenic barriers to
dispersal
Natural & anthropogenic barriers to
Northern Pearl Dace Margariscus nachtriebi G5 S2 Southern edge EV dispersal, sensitivity to physiological
hydrological niche, dependence on other
species to generate habitat
Northern Redbelly Dace Chrosomus eos G5 S2 Southern edge EV Anthropogenic barriers to dispersal
Pallid Sturgeon Scaphirhynchus albus G2 S1 Center MV Anthropogenic barriers to dispersal
Shovelnose Sturgeon Scaphirhynchus platorynchus G4 S4 Center PS NA
Anthropogenic barriers to dispersal,
Sicklefin Chub Macrhybopsis meeki G3 S1 Northern edge MV sensitivity to historical hydrological
niche
Southern Redbelly Dace Chrosomus erythrogaster G5 S1 Northwestern edge EV Anthropogenic barriers to dispersal,
sensitivity to physiological thermal niche
Sturgeon Chub Macrhybopsis gelida G3 S2 Center HV Anthropogenic barriers to dispersal
Topeka Shiner Notropis topeka G3 52 Northern edge PS NA
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Table 5-6. (continued). Expected effects of climate change on aquatic species of greatest conservation need (SGCN) in South Dakota.

SD range
I Global | state N8 cevi
Common Name Scientific Name a a relative to b | Reason
Rank Rank Score
Global range
FISHES
Trout-perch Percopsis omiscomaycus G5 s2 Western edge PS NA
TURTLES (included in terrestrial climate change table)
False Map Turtle Graptemys pseudogeographica G5 s3 Western edge NA NA
Smooth Softshell Apalone mutica G5 s2 Western edge NA NA

*NatureServe Global and State Conservation Status Ranks

e (1, S1 = Critically imperiled globally or in the state because of extreme rarity (often 5 or fewer occurrences) or because of some factor(s) such as a
steep population decline making it especially vulnerable to extirpation.

e G2, S2 = Imperiled globally or in the state because of rarity due to very restricted range, very few populations (often 20 or less), steep population
declines, or other factors making it very vulnerable to extirpation.

e (3, S3 = Vulnerable globally or in the state due to restricted range, relatively few populations (often 80 or less), recent and widespread declines, or
other factors making it vulnerable to extinction.

e G4, S4 = Apparently secure species are uncommon but not rare but there is some cause for concern due to declines or other factors.

e G5, S5 =Secure species are common, widespread, and abundant globally or in the state.

bcevi Vulnerability Index Scores

e EV = Extremely Vulnerable — Abundance and/or range extent within geographical area assessed extremely likely to substantially decrease or disappear
by 2050.

e HV=Highly Vulnerable — Abundance and/or range extent within geographical area assessed likely to decrease significantly by 2050.

e MV = Moderately Vulnerable — Abundance and/or range extent within geographical area assessed likely to decrease by 2050.

e PS = Not Vulnerable/Presumed Stable — Available evidence does not suggest that abundance and/or range extent within geographical area assessed
will change (increase/decrease) substantially by 2050. Actual range boundaries may change.

e |IL = Not Vulnerable/Increase Likely — Available evidence suggests that abundance and/or range extent within geographical area assessed is likely to
increase by 2050.

e |E = Insufficient Evidence — Available information about a species’ vulnerability is inadequate to calculate an Index score.
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Human Stressor Index (HSI)

The selection process for identifying aquatic COAs considered a number of relevant threats. The
quantified data on human stressors assisted in identifying relatively high quality locations for future
conservation efforts and helped identify areas where the biological diversity and associated habitats are
more threatened in South Dakota.

Working primarily with the Missouri Aquatic GAP (MOGAP) dataset and working with a team of GIS and
aquatic staff, a list was generated of the primary human activities known to negatively impact the
ecological integrity of South Dakota rivers and streams (Annis et al. 2010). From this dataset the highest
resolution and most recent geospatial data were assembled for each of those stressors (Table 5-7). Most
of the geospatial data were acquired from the U.S. Environmental Protection Agency (US EPA), U.S.
Army Corps of Engineers, U.S. Geological Survey (USGS), South Dakota Department of Environment and
Natural Resources (SD DENR), South Dakota Game, Fish and Parks (SDGFP), and MOGAP.

Table 5-7. List of the global information system (GIS) coverages and their sources obtained or created
to identify existing and potential future stressors to the aquatic species of greatest conservation need

in South Dakota.

HUMAN
STRESSOR DATA
LAYER

DESCRIPTION

SOURCE

Impervious surfaces

Artificial structures (i.e. pavement, roads, sidewalks,
driveways, parking lots).

MOGAP (Modified from 2001 NLCD
data)

% Land cover in
cropland

% of the land that is used in the cultivation of crops (i.e. corn,
soybeans, etc.).

MOGAP (USGS, 2006 NLCD data),
http://www.mrlc.gov/nlcd06_data.
php

Confined Animal

An animal agricultural facility that concentrates a large

modifications

associated corridors (i.e. widening, and channelizing rivers,
reservoir construction, etc.).

Feeding Operations . . . ) SD DENR
g Jp number of animals in a relatively small and confined place.

(CAFOs)
Man-made, stabilized structures (i.e. culverts, bridges, dams,

Road stream crossings etc.) that allow livestock, people, vehicles, etc. to cross MOGAP
streams via roadways.
Major physical alterations to small or larger river (i.e. small,

Major hydrologic medium, large, and grand rivers) channels and their MOGAP

Dams

Federally licensed barriers reported to the USACE that
impound, collect or store water.

MOGAP (US Army Corps of
Engineers, USACE)

Permitted discharges

Permits for companies to discharge wastewater into rivers.
Permits detail what is allowed to be discharged and monitors
how much.

MOGAP (2012 EPA),
http://www.epa.gov/enviro/html/f
rs_demo/geospatial_data/geo_dat
a_state_single.html

Active oil & gas wells

Currently producing wells designed to acquire and find
petroleum oil and gas.

MOGAP (2012 SD DENR),
http://www.sdgs.usd.edu/pubs.og/
SDOlLexport.zip

Gravel mining

Currently open pits (i.e. river floodplains) or streams being
mined for gravel or sand.

SDGFP
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Statistics for the 9 individual human stressors (i.e. % cover, degree of fragmentation, density per km?)
for each of the 298 Aquatic Ecological System (AES) units in South Dakota were generated. All metrics
were calculated for each individual unit. Relativized rankings (range 1 to 4) were then developed for
each of the 9 stressors (Table 5-8). These rankings are relative to the range of values obtained
throughout South Dakota. A rank 1 denotes a relatively low disturbance value for that particular
stressor, while a rank 4 indicates a relatively high level of disturbance. These rankings were based on
information contained within MOGAP, literature, or equal intervals when no empirical evidence on
thresholds was available (i.e. cropland land cover).

Table 5-8. Nine stressor metrics included in the human stressor index (HSI) and the specific criteria
used to define the four relative ranking categories for each metric used to calculate the HSI for each
aquatic ecological system (AES) unit.

Relative Ranks

Human Stressor Metric 1 2 3 4

% Impervious surfaces 0-5% of AES 6-10% of AES 11-20% of AES >20% of AES
% Land cover in cropland 0-25% of AES 26-50% of AES 51-75% of AES 76-100% of AES
Confined Animal Feeding Operations (CAFOs) (#/km?) 0 0.01-1.22 1.23-1.83 >1.84
Density of road stream crossings (#/km?) 0-0.17 0.18-0.29 0.3-0.49 >0.5
**Degree of hydrologic modification and/or

fragmentation by major impoundments ! 23 45 6

# of federally licensed dams 0 1-5 6-14 >14

Density of permitted discharges (#/km?) 0 0.01-0.31 0.32-0.92 >0.92
Density of active oil & gas wells (#/km?) 0 0.01-1.07 1.08-7.93 >7.93
Density of active gravel mining (#/km?) 0 0.006-0.01 0.011-0.019 >0.019

**Note: A major impoundment was defined as those that occur on rivers classified as small or larger (i.e. small
river, medium river, large river, or great river) and did not include waters classified as unclassified, headwater, or
creek. The codes used to categorize the degree of hydrologic modification and/or fragmentation can be
interpreted as follows.

1: No hydrologic alteration or fragmentation.

2: Externally fragmented: obligate aquatic biota could reach one or more adjacent watersheds, but not
the MO or MS Rivers without passing through a major impoundment.

3: Hydrologically modified: included all inundated AES units and any area downstream of the dam known
to have a significantly modified hydrologic regime.

4: Both externally fragmented and hydrologically modified: includes those AES units that contain stream
segments situated in the interceding area between two major impoundments on the same stream.

5: Isolated: obligate aquatic biota could not reach any adjacent watershed without passing through a
major impoundment.

6: Both isolated and hydrologically modified.

The relativized rankings for each of the 9 stressors were then combined into a three digit Human
Stressor Index (HSI). The first number reflects the highest ranking across all 9 stressors (range 1 to 4).
The last two numbers reflect the sum of the 9 stressors (range 9 to 36). This index value allows us to
evaluate both individual and cumulative impacts. For example, a value of 412 indicates relatively low
cumulative impacts (i.e. last two digits = 12 out of a possible 36), however, the first number is a 4, which
indicates that one of the stressors is relatively high and potentially acting as a major human disturbance
within that individual AES unit.
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Figure 5-11 shows a map of the 298 AES units by the first value in the HSI (range 1 to 4). More than 75%
of the AES polygons received a relative ranking value of 3 or 4, indicating that the vast majority of AESs
are to some degree disturbed or impaired from at least one of the 9 human stressors in the HSI. Four
AESs received the lowest value of 1 and just over 50 received a ranking of 2. The majority of these AESs
occur west of the Missouri River in South Dakota, the area of the largest federal and state land holdings
in South Dakota. The greatest stressor affecting the ecological integrity of riverine ecosystems in South
Dakota is dams, second is hydrologic modification/fragmentation due to both large reservoirs and small
impoundments. These stressors are spread fairly evenly across South Dakota with some higher
concentrations of larger reservoirs along the Missouri River. Most of the AES units that contain multiple
human stressors with a ranking of 4 occur within and adjacent to large towns (i.e. Sioux Falls, Rapid City)
and along the Missouri River.

| NoData| |24
- 1 :| 3 :I EDU Boundary

Figure 5-11. Map showing the first value in the human stressor index (HSI) for each of the aquatic
ecological systems (AESs) in South Dakota. A value of 1 indicates relatively low human disturbance,
while a value of 4 indicates a relatively high human disturbance. Only 4 AES polygons received a value
of 1.

When examining the spatial pattern of the last two values in the HSI, we find that cumulative
disturbance tends to be highest in southeastern South Dakota and along the Missouri River (Figure 5-
12). The AES with the highest cumulative value of 21 lies within the most populated region of the state
(i.e. Sioux Falls). This similar pattern holds true for the full 3-digit HSI across South Dakota (Figure 5-13).
Whether examining the individual components of the HSI or the overall index value, western South
Dakota appears to be less disturbed or more ecologically intact when compared to eastern South
Dakota. Specifically, the White River EDU stands out as a major drainage that is relatively undisturbed.
This may be partly explained by the fact that a large portion of this EDU is within public and tribal
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ownership, which illustrates the importance of public lands to the long-term protection of aquatic
biodiversity.

[ INopata[ |12.14 [l 18-20 [_] EDU Boundary
Bl 911 [ 1517 I 21
Figure 5-12. Map showing the last two values in the human stressor index (HSI) for each of the aquatic
ecological systems in South Dakota. A value of 9 indicates an extremely low level of cumulative stress. The
highest possible value was a 36; however the highest value in South Dakota was 21. The higher the value for the
last two digits, the higher the degree of cumulative disturbance.

[ INoData| | 216-318 ] 416 - 421
[ 109-215 7] 319 - 415 [_] EDU Boundary

Figure 5-13. Map showing the cumulative human stressor index (HSI) for each of the aquatic ecological systems
in South Dakota. The first number represents the highest value received across all 9 human stressor metrics,
while the last two numbers represent the sum of the scores received for each of the 9 metrics.

South Dakota Game, Fish, and Parks Page 136



South Dakota Wildlife Action Plan

5.5 Conservation Challenges Summary - Terrestrial and Aquatic
Systems

Changing environments and resource demands present serious challenges to the future conservation of
terrestrial and aquatic ecosystems and necessary disturbance regimes. In addition to the broader
challenges previously described, the following section presents conservation challenges that may affect
both terrestrial and aquatic resources. Many practices are land-based, but impacts affect both terrestrial
and aquatic habitats.

Some of the practices listed below are components of cooperative programs between landowners and
state, tribal, or federal land and resource agencies. Negative impacts of these practices vary with
location and intensity. For example, managed grazing can be used to sustain a particular grassland, while
overstocking leads to plant health decline and loss of native species diversity. Riparian restoration may
require tree planting, whereas invasive or planted trees on the prairie negatively impact grassland-
dependent birds. Ideally, use of these practices considers specific and compatible land management
objectives, rare species occurrences, and threats to ecosystem health.

Land Use Practices

Agriculture:

e cultivating or mowing during nesting season can cause direct destruction of nests and mortality
of adults

e poisons, pesticides and/or herbicides that impact the species directly or impact the prey a
species feeds upon

e the distribution of agriculture on the landscape that isolates or fragments a species’ habitat by
impacting a species’ normal movement or dispersal patterns due to the various stressors
associated with crossing “non-habitat”

e increase in predatory species that adapt well to agricultural systems and structures such as red
fox, raccoons, rats, skunks, and free-ranging domestic cats

e windbreak/shelterbelt plantings in native grassland environments

Grazing:

e concentrated grazing in critical nesting areas during the nesting season can result in trampled
nests and/or eggs

e stock tanks that do not provide an appropriate escape mechanism for birds and mammals that
are attracted to the water and may fall or fly into the tank

e contaminants from feedlot run-off

e increase in the numbers of cowbirds, a nest parasite of prairie bird species, that benefit from
well-distributed domestic cattle
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Forestry:
e direct disturbance by logging equipment and related activities in critical breeding areas during
the breeding and nesting season

Mining:
e disturbance in critical breeding areas during the breeding and nesting season
e closure of old mine shafts and caves that can provide habitat to cave-dependent species
e contaminants from mining sites

Energy development:
e disturbance in critical breeding areas during the breeding and nesting season
e contaminants from developed sites
e increased densities of roads into undeveloped areas
e increased bird mortality associated with wind turbines placed in high-use or high-quality
habitats
e bat mortality associated with wind turbines

Water level control:
e unnatural increases in water levels during the nesting season
e unnatural decreases in water levels during the nesting season that allow predators to reach nest
sites

Soil Erosion

Accelerated soil erosion due to lack of conservation practices impacts terrestrial and aquatic resources.
Examples include soil erosion into surrounding riparian/wetland and aquatic habitats caused by surface
soil disturbance by logging equipment, road construction, heavy grazing along streams, row crop
plantings immediately adjacent to streams, and increased erosion caused by wild fires. Examples of
specific impacts to aquatic resources include pesticide runoff, increased turbidity, decreased aquatic
vegetation, and increased water temperatures.

Movement barriers

Barriers to movement that are structural (e.g., dams, levees) or environmental (e.g., thermal or
pollution) can disrupt normal life cycles (e.g. spawning) or the dispersal and interchange of individuals
among populations.

Exotic/Introduced nonnative species

The accidental or intentional introduction of nonnative species that impact native species by: 1) being in
direct competition for limited resources, 2) preying on a native species and/or their young, or 3) being a
genetic threat through hybridization (cross-breeding) with a native species.
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Recreational disturbance

Recreational activities that are disruptive during critical seasons/life cycles (e.g., nesting season) may
cause a species to abandon an area or nest and possibly result in decreased reproductive capacity or
overall fitness. For a species that is already struggling with low numbers or reproductive rates,
recreational disturbance at key periods could be a stressor that prevents a species from recovering or
contributes to its further decline.

Diseases

Infectious diseases that can “spill-over” from domestic animals into wild animal populations (e.g., canine
distemper and parvovirus, feline leukemia) are particular threats to species of concern. Species with
already low population numbers are particularly vulnerable to stochastic events such as disease
outbreaks. Introduced diseases (e.g., sylvatic plague and West Nile virus) can also have devastating
effects on low or declining populations and may, in some instances, completely wipe out local
populations.
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CHAPTER 6 CONSERVATION ACTIONS

The goal of the coarse filter strategy is to provide the framework to evaluate appropriate objectives for
conserving ecosystem diversity. However, the amount of native ecosystem diversity maintained on the
landscape that is sufficient to meet these objectives still remains a question. The SDWAP does not
attempt to return South Dakota to an “historical” condition. The plan focuses on providing sufficient
amounts of functionally similar ecosystems represented across all ecoregions in order for native species
to continue to persist in South Dakota. The term used to describe this is “representation”. Under an
historical range of variability-based approach, this identifies an estimate of the threshold level to
“represent” each ecological community occurring under natural disturbance regimes. This threshold
level identifies a minimum estimated amount of all native ecosystems needed to maintain biological
diversity and ecosystem integrity within an acceptable level of risk. Scientific analysis can define and
quantify the degree of risk associated with various levels of ecosystem representation so that
appropriate policies and plans can be developed. However, it is important to understand that society
will ultimately determine the acceptable level of risk. Thus, a scientific approach identifies probabilities
for conserving biological diversity and ecosystem integrity given a proposed level of ecosystem
representation, but society ultimately determines what is adequate.

Quantifying risk has many complexities that must be factored into its determination. The first and
primary complexity is the recognition that our understanding of many ecological relationships still
remains relatively poor and therefore problematic. These uncertainties require that the question of
adequacy, or “how much is enough”, revolves around a discussion of the acceptable level of risk to
ecosystem diversity and species persistence. Science based approaches strive to gather knowledge that
reduces these uncertainties. Although the true answer will never be completely known, a science-based
approach can place probabilities of risk on possible outcomes of different alternatives. Identifying the
levels of risk associated with the selected level of representation is beyond the scope of this document
but is included as a future action item to conserve biological diversity.

Habitat loss has been reported to be the leading threat to biological diversity at the species level
(Barbault and Sastrapradia 1995, Temple 1986). As discussed previously, habitat loss and its effects on
biological diversity result from the actual loss of habitat, alteration of disturbance processes that reduce
the habitat quality of an ecosystem for a particular species, reduction in the size and connectivity of the
remaining habitat patches for the occurrence of species, and shifting populations from being a single
population within the landscape to being a metapopulation (i.e. consisting of many independent
populations that only interact with occasional dispersal of individuals).

Each of these four areas of concern relative to habitat loss can influence the question of adequacy or
“how much is enough”. The first two areas of concern, direct and indirect reduction in habitat, are both
causes of habitat loss, although the indirect losses are more subtle, and not as readily identified.
Obviously, as available habitat declines within a landscape, the ability of the landscape to support a
certain population size of a species declines as well. The species-area relationship addresses the fact
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that each species requires a certain amount of habitat in one block or within a home range-sized area if
the habitat is to be usable by the species. This is a question of whether the available habitat in a
landscape is either of a sufficient quality or patch size, or whether it occurs in a close enough aggregate
to support an individual or pair of the species. Obviously, the more habitat that is lost due to direct or
indirect causes, the higher the likelihood that the remaining habitat will not occur in sufficient size to
sustain the species.

The final concern addresses the distribution or arrangement of habitat within a landscape. When a
landscape contains adequate habitat for a species, the species is distributed throughout the landscape
and individuals interact in a relatively continuous and contiguous manner. If sufficient high quality
habitat remains, and the species can move among areas of habitat, the landscape supports one
population of the species, and the probability of persistence is fairly high. As available habitat is lost,
through either natural or human-caused factors, fewer areas are available to support the species,
and/or movement among areas of high quality habitat becomes more difficult. Habitat loss can lead to
similar isolated patches in landscapes that previously supported relatively continuous distributions of a
species. Species occurrences and distributions can be influenced by the number, size, and arrangement
of habitat patches remaining within the landscape. In addition, the condition of the intervening areas
that must be crossed by the species if it is to disperse to the remaining habitat patches will also play a
major role in the status of the species within a landscape. It is desirable in landscape planning to provide
suitable habitat and movement capabilities for species to minimize isolating conditions. If the
occurrence of an isolated population is produced by alteration of the landscape, then the management
of the resulting population becomes more complex.

Thus, the determination of representation from a species viability perspective is a complicated question.
Because of this complexity, fine-filter, or species-based approaches to conservation of biological
diversity have major shortcomings. The quantity of information needed to address the viability question
of any single species is considerable. If the needs of all species were to be contemplated, the resulting
information and analysis needs become staggering. In addition, meeting the needs of each species on
landscapes altered significantly from historical conditions may result in conflicting plans for species that
were once common under historical conditions and species that are common today due to these
changes.

Maintaining or restoring an appropriate level of ecosystem diversity throughout South Dakota is an
important first step toward addressing the habitat needs and future persistence of all South Dakota’s
species. It is important to note that although additional factors such as direct mortality, effects of
pollutants, and competition from exotics will also need to be considered in conservation strategies of
specific species, the question of habitat primarily involves the question of amounts, sizes, distributions,
and quality of ecosystems. As such, the question of representation from a habitat standpoint also
requires thorough evaluation of location, juxtaposition, and size of ecosystems selected for
representation. In addition, considerable emphasis should be placed on ensuring the quality of a native
ecosystem, either through maintenance or restoration actions, where feasible. Thus, the approach of
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providing ecosystem representation combined with consideration for species habitat needs will
ultimately influence the adequacy of a coarse filter for ecosystem representation.

6.1 Representation Goals

For the SDWAP, a goal for representation will be identified as maintaining more than or restoring at
least 10% of the primary historical ecosystems for each ecological site type within each of South
Dakota’s ecoregions (MLRAs). Table 6-1 presents the number of acres representing this 10% goal for
terrestrial systems, and Table 6-2 represents the 10% goal for riparian and wetland systems. Although
10% is not necessarily a recommended level of representation, it has often been used as a conservation
goal under various national and international programs. Empirical studies of ecosystem loss and
resulting effects on species viability reveal that at very high levels of native ecosystem loss (>95%), loss
of species is likely. A level of 10 -12% representation is consistent with several recommendations (IUCN
1980, Brundtland 1987, Virkkala and Toivonen 1999) but with the exception of one these sources
(Virkkala and Toivonen 1999), these recommendations lacked a strong empirical basis. The initial goal of
10% representation will require on-going evaluation and monitoring to determine its effectiveness in
conserving South Dakota’s biological diversity. The monitoring strategy that will be utilized to determine
effectiveness is discussed more fully in a later section. In addition, although this Plan makes
recommendations on conservation goals in each ecoregion, information on existing amounts of
historical ecosystems is not currently available in all ecoregions or for each ecosystem type. Obtaining
better knowledge of historical conditions and estimates of historical ecosystem amounts will also be a
primary conservation action identified in this Plan. As better information is obtained and developed on
historical conditions and their amounts as well as the status of existing conditions, conservation goals
and their prioritization will need to be revised and updated to reflect this improved knowledge.
Achieving native ecosystem representation goals in South Dakota will face challenges as most lands are
in private ownership. To reach the goals identified, restoration objectives must be implemented on
lands of willing landowners, using innovative incentive-based programs and practices to address the
restoration need while respecting and addressing the needs of the landowner (Haufler and Kernohan
2009). Opportunities for restoration on public lands should also be evaluated and coordinated between
the appropriate land management agencies.

The potential native ecosystem disturbance states that can be maintained or restored on each ecological
site have been described for this effort, where available. The disturbance state with the least
representation on the landscape today when compared with the amounts likely to have occurred
historically should be targeted for restoration. For most of South Dakota, with the exception of prairie
dog colonies (disturbance states G and H), the historical grass-shrub disturbance state that is likely to be
the least represented on the landscape today were conditions produced under frequent fire regimes
and light grazing or Disturbance state A as previously described and presented in Figure 3-16. This is
particularly true for the more productive grass-shrub ecological sites, as a higher percentage of these
sites have been converted to other uses. Restoration of prairie dog colonies will not be addressed
through the representation goals of the SDWAP but rather by the goals identified in the South Dakota
Black-tailed Prairie Dog Conservation and Management Plan (Cooper and Gabriel 2005).
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Further, it cannot be overemphasized that representation is only achieved if an ecosystem is
functionally similar to the native species composition, structure, and disturbance processes targeted for
an ecological site. Considerable emphasis and effort must be placed on ensuring native ecosystem
conditions are maintained, restored, or adjusted where necessary, to achieve the goals of the coarse
filter approach.
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Table 6-1. Proposed representation goals (i.e. 10% of historical native ecosystem diversity) to meet coarse filter and biodiversity objectives on each terrestrial ecological site, by Major Land Resource Area in South Dakota. High
restoration priority should be given to those sites highlighted by reddish shade, where direct native ecosystem loss is >= 60%; moderate priority to those sites highlighted by yellow where native ecosystem loss is >= 30% and <60%; and

low priority to those sites highlighted by green where native ecosystem loss is <30%.

ECOLOGICAL SITES 53B 53C 54 55B 55C 56 58D 60A 61 62 63A 63B 64 65 66 102A 1028 102C TOTAL
Grassland/Shrub 242,146 215,082 574,137 168,968 547,378 1,364 103,118 393,959 32,547 11,404 578,355 201,392 251,620 26,301 147,020 328,270 102,330 63,495 3,988,886
LOAMY 186,804 139,112 155,588 99,686 426,781 469 9,659 73,166 10,691 2,874 41,461 24,436 103,380 136 27,530 247,964 89,201 50,942 1,689,880
CLAYEY 26,737 38,243 69,110 37,277 35,307 483 1,172 103,873 2,174 167 250,854 84,173 22,646 8,496 24,165 120 1,885 706,882
SHALLOW CLAY 8,654 628 815 49,767 636 161,737 49,377 11,740 999 283,853
SANDY 4,074 126 85,867 5,536 17,583 222 31,926 6,898 206 2,512 3,997 20,409 1,192 66,622 6,617 340 1,613 255,740
THIN UPLAND 3,276 25,247 20,091 2,903 36,920 54 972 26,879 6,801 430 45,407 19,566 6,852 3,099 26,796 10,281 7,800 243,374
THIN CLAYPAN 1,113 1,952 116,064 7,721 2,055 16,981 25,695 36 16,762 3,524 6,954 103 567 199,527
CLAYPAN 3,420 6,452 26,180 12,011 20,490 18,696 2,518 4,072 3,955 8,924 46 3,098 56 109,918
DENSE CLAY 356 42,315 40,311 6,058 4,817 93,857
SANDS 1,997 5,486 2,277 161 9 8,952 7,922 132 1,842 1,099 7,561 23,320 26,376 209 843 88,186
SHALLOW LOAMY 45,656 140 10,538 11,802 11,254 281 160 79,831
SHALLOW 958 4,702 4,114 1,845 54,858 60 996 67,533
SHALLOW TO GRAVEL 8,566 1,907 1,215 6,588 127 544 1,290 194 2,777 19,375 2,109 365 45,057
SHALLOW SANDY 33,317 2,544 246 36,107
VERY SHALLOW 5,369 1,687 3,294 75 865 548 3,487 617 102 8,739 1,945 2,577 45 3,088 279 47 32,764
SHALLOW DENSE CLAY 30,851 30,851
SHALLOW LIMY 23 548 90 6,340 7,001
SANDY CLAYPAN 790 4,830 127 815 30 6,592
SALINE UPLAND 3,803 3,803
SHALLOW POROUS CLAY 3,487 3,487
MOUNTAIN PRAIRIE 2,146 2,146
CHOPPY SANDS 104 1,354 75 1,533
HIGH COUNTRY LOAMY 702 702
POROUS CLAY 262 262
Forested 226 2,499 2,166 18,032 121,947 144,870
DRY WARM SLOPES 291 9,028 41,276 50,595
ROCKY SIDESLOPES 28,286 28,286
SHALLOW RIDGE 215 5,921 13,464 19,600
MOIST WARM SLOPES 18,550 18,550
COOL SLOPES 79 1,201 59 277 16,592 18,208
STONY HILLS 147 1,298 15 1,240 3,114 5,814
SAVANNAH 1,465 80 665 2,210
SILTY FOOTSLOPES 121 1,486 1,607
Total 242,146 215,082 574,363 168,968 547,378 1,364 105,617 396,125 50,579 133,351 578,355 201,392 251,620 26,301 147,020 328,270 102,330 63,495 4,133,756
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Table 6-2. Proposed representation goals (i.e. 10% of historical native ecosystem diversity) to meet coarse filter and biodiversity objectives on each riparian and wetland ecological site, by Major Land Resource Area in South Dakota.
High restoration priority should be given to those sites highlighted by reddish shade, where direct native ecosystem loss is >= 60%; moderate priority to those sites highlighted by yellow where native ecosystem loss is >= 30% and <60%;

and low priority to those sites highlighted by green where native ecosystem loss is <30%.

Ecological Site 53B 53C 54 55B 55C 56 58D 60A 61 62 63A 63B 64 65 66 102A 102B 102C TOTAL
DEPRESSION 35075 28887 4297 13388 87766 261 789 2729 105 50 7872 2451 2288 510 2498 34911 9768 517 234162
EPHEMERAL 828 2234 509 243 2660 178 164 24 13 633 848 12 287 945 785 180 10543
TEMPORARY 4254 2699 518 4370 20031 55 187 223 11 9 522 166 193 52 445 5435 3016 187 42373
SEASONAL 16655 7267 1754 4300 26860 53 191 926 25 7 2635 909 996 86 936 9775 2977 71 76423
SEMI-PERMANENT 11264 9109 1375 3798 33362 133 124 688 36 15 2702 897 118 262 623 17797 2798 42 85143
PERMANENT 2025 7547 141 667 4536 109 728 9 2 1380 475 133 82 207 921 188 27 19177
INTERMITTENT 49 31 10 317 20 4 4 16 38 4 10 503
LACUSTRINE 2493 1251 1442 943 4444 52 117 1563 12 201 32303 12972 475 372 698 18705 1496 152 79691
EPHEMERAL 2 2 4
TEMPORARY 1 3 7 11
SEASONAL 51 4 9 24 14 102
SEMI-PERMANENT 96 428 45 19 293 4 29 4 2 45 4 34 25 1028
PERMANENT 2397 823 1346 923 4145 52 101 1503 12 201 32289 12966 473 327 694 18671 1471 152 78546
RIVERINE 14862 12868 34073 36664 54869 1868 5596 40173 3542 5401 27968 14257 29078 2625 8804 71279 28133 32655 424715
INTERMITTENT 13942 11605 18163 30452 48268 1868 1693 21381 2830 5357 21980 9331 19815 1856 5789 65651 19712 12512 312205
PERMANENT 920 1263 15910 6212 6601 3903 18792 712 44 5988 4926 9263 769 3015 5628 8421 20143 112510
Total 52430 43006 39812 50995 147079 2181 6502 44465 3659 5652 68143 29680 31841 3507 12000 124895 39397 33324 738568
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Restoration conditions have not been identified for forested systems for this version of the SDWAP;
however some information on historical forest structures has been developed by others and may be
applicable for this purpose. Where available, riparian and wetland restoration conditions will also
represent conditions produced by more frequent fire regimes and lighter grazing.

A combination of practices may need to be identified for each selected area and should be designed to
produce the desired species composition, structure, and processes for an ecological site. As an example,
for grass-shrub ecosystems these practices may include prescribed burning, control of introduced
weeds, interseeding with desired native species appropriate for each ecological site, planting to
establish appropriate native plant communities on any croplands to be restored, and prescribed grazing
implemented through long-term grazing plans to produce and maintain the desired conditions. Each site
should be individually evaluated to determine the combination of practices that is most likely to
produce the desired conditions.

Treatments developed for a particular site should be based on consideration of the underlying ecological
site and the current condition on the site. For many areas, incorporating prescribed burning will be an
important practice. Where feasible, the prescribed burning should be planned to simulate historical fire
patterns for the ecological site. Introduced species will likely never be totally eliminated from
restoration sites, but they should be suppressed to the extent that is practical and feasible. Suppression
of introduced species may be achieved through herbicide application, prescribed burning, prescribed
grazing, interseeding or planting of desired native species, or a combination of these treatments. No
single prescription is envisioned as a universal solution, as the combination of site differences, current
conditions, weather patterns, landscape influences, and other factors mean that treatment selection
must be flexible yet site specific and responses will undoubtedly be variable.

6.2 Web-Tool for Sharing Information on Species of Greatest
Conservation Need

Appendix M illustrates a species web tool developed during the Plan revision. SDGFP intends to build on
this tool with Plan information on each SGCN (distribution map, description, key habitats, conservation
challenges and opportunities, relevant SWG projects), but supplemented with a link to the ecosite web
tool. Additional species, such as game or other high-visibility species will be added, making this platform
a dynamic information source for the public and for SDGFP’s conservation partners.

6.3 Conservation Opportunity Areas - Overview

Conservation opportunity areas (COAs) were not proposed in the 2006 South Dakota Wildlife Action
Plan, but SDGFP committed to completing this process during the Plan revision. The goal of this process
was to use relevant variables to map areas in South Dakota where increased emphasis on habitat
conservation, protection, or management will benefit rare species and remaining intact native habitats.
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Identified areas may include lands owned or managed by federal, state, tribal, or private entities and
areas that may already be managed to maximize species and habitat diversity. The COA maps are not
intended to display a land acquisition blueprint, but are an attempt to identify areas that would help
fulfill the specific objectives for terrestrial and aquatic systems in South Dakota, as described in this Plan.

The U.S. Geological Survey (2006) described key steps in strategic habitat conservation in the following
adaptive management loop: biological planning, conservation design, conservation delivery, and
monitoring and research. This approach’s guiding principles emphasize that habitat conservation is a
means of conserving populations and ecological functions, population objectives must be defined,
biological planning should use the best available information, management activities must be defensible
and well documented, strategies should be implemented in an adaptive management scenario, and
partnerships are critical to success.

Advantages of COA delineation include the ability to address shortage of resources in a geographically
large area and lack of specific biological information on species occurrences and habitat conditions and
distribution. COAs allow conservation partners and public or private conservation programs and
resources to be most effective in directing limited resources in the context of a shared set of priorities.
As an example, various funding initiatives promoted by the NRCS could target specific COAs that are
consistent with the particular initiative being promoted, whether it has a species or habitat focus. The
selected COAs are simply a representation of some areas in South Dakota that could be considered as
priorities for future conservation initiatives, protection, or enhancement.

Separate terrestrial and aquatic COAs were identified during this Plan revision. Each approach used the
best available information to draft COA boundaries. Each of these processes is considered a first step to
address the need to strategically identify areas within South Dakota that merit attention by agencies,
tribes, NGOS, and landowners because they offer high quality habitats or provide important habitat for
rare animal species.

Why Aquatic and Terrestrial COAs Were Developed Separately

Several challenges caused terrestrial and aquatic resources to be considered separately during the COA
development process. In this Plan, MLRAs define terrestrial ecosystems. Watersheds and drainages
define interacting freshwater systems and act as the primary evolutionary constraint to freshwater
biodiversity. Therefore, defining ecosystems for freshwater biodiversity requires the integration of both
ecoregion and drainage boundaries. This difference resulted in the use of different geographical
frameworks in our selection process of COAs for terrestrial and aquatic systems.

6.4 Terrestrial Conservation Opportunity Areas

The goal of the terrestrial COA exercise was to attempt to provide for the 10% representation goals for
each ecological site type within each MLRA (Figure 3-3; Table 3-2). Figure 6-1 depicts South Dakota’s

MLRA boundaries, with major cities and counties illustrated to aid in orientation. This description
pertains to the process and resulting draft map and associated information for an initial arrangement of
terrestrial COAs for South Dakota.
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Preparation and coordination:

A variety of examples from other states were reviewed for applicability to South Dakota. SDGFP’s GIS
staff located available data sources that could assist in the COA analysis. Other land and resource
agencies and tribes were contacted to seek their input on this process, to potentially help SDGFP benefit
from lessons learned during other landscape planning efforts. A specific internal staff meeting with
SDGFP land management and habitat staff was held to gather their input on COA identification.

Two specific contacts were made with land and resource management agencies and Native American
tribes related to the identification of terrestrial COAs. A November 30, 2012 memo requested listings
and descriptions of relevant conservation initiatives that should be considered during Plan preparation,
with the expectation that this listing might be a data source for identifying COAs. The Science Team and
internal SDGFP staff compiled a list of current conservation initiatives (Appendix P). However, the scope
of these initiatives was typically too large or too small to assist in COA identification.

A March 6, 2013 memo outlined a previous draft approach to defining terrestrial conservation
opportunity areas and requested COAs for inclusion in the Plan. Input was received from representatives
of the U.S. Forest Service’s Forest and Grassland Research Laboratory, the National Park Service's
Missouri National Recreational River, the U.S. Fish and Wildlife Service’s Habitat and Population
Evaluation Team, and the U.S. Forest Service’s Nebraska National Forest. All comments were considered
during the terrestrial COA identification process.

The U.S. Fish and Wildlife Service’s Habitat and Population Evaluation Team (HAPET) in Bismarck, North
Dakota, provided certain components of the grassland and wetland easement layer to SDGFP for
specific, agreed-upon purposes. This information allowed verification that the draft terrestrial COA map
would reflect federal easement priorities for protection of these habitat types. The easement data were
not used as a primary data source.

SDGFP GIS staff assembled the data sources listed in Table 6-3 and used the following process for
terrestrial COA identification:

Data sources and manipulation:

1. A grid of 1-mile radius hexagons was created to cover South Dakota.

2. Ecosite data were provided by EMRI.

3. Land protection data, including ownership or permanent easement status, were collected from
state and federal agencies and non-government organizations (Table 6-4).

4. Public lands and conservation easements were combined as the Protected Land variable and
overlaid with the hexagon grid. Percent area of protected land was calculated for each hexagon
(Figure 6-2).

5. Large Intact Blocks were taken from a WGA exercise to determine large areas of South Dakota

that were relatively intact and had low levels of human impacts (Sasmal et al. 2014; Figure 6-3).
Additional information on the WGA effort is available at: http://www.westgovchat.org/. A
component of Figure 6-3 was the National Land Cover Dataset for 2006 (Figure 6-4). The most
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recent depiction of land cover use is from 2011. Additional information on the National Land
Cover Dataset is available at: (http://www.mrlc.gov/nlcd2011.php)

6. a. Species data points were collected from a variety of sources (Table 6-3) to create the
Species Richness variable (Figure 6-5);
b. NatureServe Explorer (http://www.natureserve.org/) provided separation distance
values for suitable habitat for all species used in the species richness analysis (Appendix
Q);
C. Buffers were created for each species using the separation distance values; and
d. Buffers were then overlaid with the hexagon layer to determine the number of species

found within each hexagon.
COA Selection — COAs were selected using the following tiered criteria:

1. Round 1: Any hexagon with greater than or equal to 50% public land and/or conservation
easements, a large intact block category of 1, a species richness total greater than or equal to
100, or a 1-mile buffer (riparian area) around South Dakota’s major rivers (Bad, Belle Fourche,
Big Sioux, Cheyenne, Grand, James, Little White, Missouri, Moreau, Vermillion, White).

2. Round 2: Any hexagon with greater than or equal to 25% public land and/or conservation
easements or a species richness value greater than or equal to 50.

3. Round 3: Any hexagon with a large intact block category of 2.

The result of this process is illustrated in_Figure 6-6 and numerically represented in Appendix R. This first
attempt to identify terrestrial COAs used a data-based approach to accommodate the 10%
representation goals identified earlier in this Plan. Representation goal of 10% was met for all ecological
site types within each MLRA using the process described above. Figure 6-6 does not depict the current
situation, but rather shows areas that may need more attention to management or protection to meet
the terrestrial COA goal of providing for 10% representation for all ecological site types within each
MLRA. The utility of terrestrial COAs will depend on future involvement of land and resource managers,
landowners, and others to identify specific areas that are matched to local land management,
participation in specific conservation initiatives or government programs, and wildlife conservation

needs (e.g. Appendix S).

Future needs related to proposed COA delineation:

1. The approach should be proofed for whether unique habitats, such as caves and mines that
provide bat habitat and colonial waterbird colonies, will be accommodated.
2. An additional refinement to this attempt is consideration of habitat size needed to

accommodate SGCN, particularly for species such as prairie grouse and sage-grouse that require
large intact blocks of grassland or grass-shrub habitats.

3. Improved information on habitat connectivity needs should be incorporated into future
iterations of the COAs.
4. Information on SGCN with limited distributions should be used to proof the COAs to assure that

the needs of these species are accommodated.
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Figure 6-1. Map of Major land resource areas in South Dakota (USDA NRCS 2006).
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Table 6-3. Plant and animal species data sources used in terrestrial conservation opportunity area

identification.

Data

Data Provider

prairie grouse and sage-grouse lek data and other
surveys

SDGFP, USFS and SDSU

data collected from a variety of State Wildlife
Grant-funded projects

see Appendix F for list of State Wildlife Grant
projects

golden eagle nest data from northwestern South
Dakota

SDGFP

bald eagle nest data

SDGFP, USFWS and other cooperators

South Dakota Natural Heritage Database

SDGFP and NatureServe

colonial waterbird survey data

SDGFP and RMBO

river otter collection and observation data

SDGFP and cooperators

South Dakota breeding bird atlas data from first
and second atlas

SDGFP, RMBO, SDOU, and cooperators

ruffed grouse occupied sites

SDGFP and USFS

various burrowing owl surveys

agencies, SDOU and cooperators

greater sage-grouse breeding and wintering data

SDGFP and USFS

butterfly collection data

Gary Marrone (SD lepidopterist) database and
cooperators

black-footed ferret data

various entities involved in black-footed ferret
reintroduction and prairie dog mapping; known
ferret reintroduction sites were overlaid with
prairie dog towns active in 2008 with 0.75 km
buffer

Fort Pierre National Grassland winter raptor
survey data

SDGFP and USFS
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Table 6-3 (continued). Plant and animal species data sources used in terrestrial conservation
opportunity area identification.

grouse survey data and research data SDGFP

mammal trapping data SDGFP

Fort Pierre National Grassland aerial mule deer SDGFP and USFS
surveys

aerial mule deer surveys from Meade and SDGFP

Pennington counties

active prairie dog colonies from 2008 that were SDGFP
greater than 10 acres

turkey flock counts SDGFP
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Table 6-4. Protected lands data sources for terrestrial conservation opportunity area identification.

Public Land Layers

Permanent Conservation Easements

national forest (USFS)

grassland and wetland easements (USFWS and Ducks
Unlimited)

national grassland (USFS)

wetland, grassland, and emergency flood easements (NRCS)

wilderness areas (USFS)

South Dakota Parks and Wildlife Foundation easements

Bureau of Land Management

Northern Prairies Land Trust

U.S. Army Corps of Engineers

TNC easements

National Park Service

national wildlife refuges (USFWS)

waterfowl production areas (USFWS)

game production areas (SDGFP)

state park and recreation areas
(SDGFP)

SD Office of School and Public Lands

TNC properties
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Figure 6-2. Map of percentage of public lands and conservation easements within 1-mile hexagon boundaries.
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Figure 6-3. Map of large (>1,000 hectares) habitat blocks with limited amounts of human disturbance.

South Dakota Game, Fish, and Parks Page 155



South Dakota Wildlife Action Plan

| learren [ Forest [ open water [ wetiand
- Cropland |:| Grassland - Urban

Figure 6-4. Simplified version of National Land Cover Dataset for 2006.
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Figure 6-5. Map of terrestrial species richness.

South Dakota Game, Fish, and Parks Page 157



South Dakota Wildlife Action Plan

Figure 6-6. Map of terrestrial conservation opportunity areas.
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6.5 Agquatic Conservation Opportunity Areas

To address the conservation needs of the aquatic biodiversity of South Dakota and their associated
habitats, we produced a framework for focusing conservation efforts on key landscapes called
Conservation Opportunity Areas (COAs). These priority areas represent the full extent of distinct aquatic
habitats across the state and provide a way to direct and maximize limited resources to areas where
SGCN will benefit.

The Missouri River Gap Analysis Program (MOGAP) aquatic riverine classification hierarchy was adopted
as the geographic framework for developing COAs. From this classification system, Aquatic Ecological
System (AES)-Types were selected as the abiotic conservation targets in the selection process for
identifying COAs. To fully address the biotic targets, aquatic SGCN were used as the primary focus within
the COA selection process.

Conservation Strategy

Combinations of factors were used to develop a conservation strategy. This strategy was used to identify
and map a statewide map of COAs that collectively represent all of the distinct riverine ecosystems
within South Dakota and the full array of SGCN distributions.

Basic Elements of the Conservation Strategy:

e Develop separate COAs for each Ecological Drainage Unit (EDU);

e |dentify at least one COA for each AES-Type within each EDU;

e When an EDU was composed of a single AES-Type, identify one COA for individual AESs
representing separate stream classes (i.e. upper, middle, lower):

0 Upper: includes headwater, creek and small river stream classes.
0 Middle: includes headwater, creek, and medium or large river stream classes.
0 Lower: includes headwater, creek, and great river stream classes.

Through this conservation strategy we provided an ecosystem approach to biological conservation and
represented a wide spectrum of the diversity of macrohabitats across South Dakota. This strategy was
developed to represent multiple populations for SGCN to select a wide range of COAs for protecting
these species throughout South Dakota. We then established quantitative and qualitative assessment
criteria for selecting COAs at the AES level.

Assessment Criteria

AES level COA selection criteria were selected on a hierarchical system (listed in order of
importance):

e Highest confirmed/probable species richness for SGCN (Section 4.4 Aquatic SGCN);
e Lowest Human Stressor Index (HSI) value (Section 5.4 Aquatic Systems: HSI);
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e Highest percentage of public ownership (Section 4.5 Ownership/Stewardship)

When necessary, additional aquatic COAs were selected to capture underrepresented SGCN
with limited ranges (contained only within one or two individual AESs across the entire state). In
that way all aquatic SGCN were represented by at least one COA.

Each selected COA was named to generally correspond with the name of the largest tributary stream
contained within the boundary of the selected AES.

It is important to note, that in some instances, selected COAs did not contain current records for any
aquatic SGCN. However, these COAs were selected to fulfill our conservation strategy and followed the
latter portion of the assessment criteria. SGCN may be present within these selected COAs, but presence
has not been confirmed due to gaps in monitoring efforts.

Walking through the Aquatic Conservation Strategy and Assessment Process

The Cheyenne EDU served as the pilot area for the statewide COA selection process and tested the
conservation strategy and assessment process (Figure 6-7).

[__] Belle Fourche River Il Lower Little White River
- Clarks Fork Yellowstone River - Lower Musselshell River

I peep Creek [ wWest Plum Creek
[] Laramie River

Figure 6-7. Map showing the Cheyenne Ecological Drainage Unit that was selected to meet all
elements of the basic conservation strategy developed for the aquatic conservation opportunity area
selection process in South Dakota. The figure also shows the seven associated aquatic ecological
system-types found within the Cheyenne Ecological Drainage Unit.
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The Cheyenne EDU contains seven separate AES-types: the Belle Fourche River, Clarks Fork Yellowstone
River, Deep Creek, Laramie River, Lower Little White River, Lower Musselshell River, and West Plum
Creek. At least one COA was identified for each AES-type within the Cheyenne EDU based on the
assessment criteria.

The assessment criteria were used on all seven redundant AES-Types (i.e. Belle Fourche River, Clarks
Fork Yellowstone River, Deep Creek, Laramie River, Lower Little White River, Lower Musselshell River,
and West Plum Creek) to select individual AESs that warranted conservation (COAs). The Clarks Fork
Yellowstone River AES-Type was further examined (Figure 6-8). COAs were selected based on the
following hierarchical criteria in order of importance: highest species richness (confirmed and probable
species occurrences) for SGCN, lowest human stressor index (HSI) value, and highest percentage of
public ownership (Figure 6-8).
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& &g
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Figure 6-8. Map breaking down the assessment criteria for the Clarks Fork Yellowstone River aquatic
ecological system-Type, within the Cheyenne Ecological Drainage Unit. Conservation Opportunity
Areas were selected by a hierarchy system based on the highest species richness, lowest Human
Stressor Index value, and highest percentage of public ownership.

Following the conservation strategy and assessment process for the Clarks Fork Yellowstone River AES-
Type, two COAs were identified; one was selected based on limited species ranges (Figure 6-9). These
two areas represent the broad diversity of watershed and stream types that occur throughout the
Cheyenne EDU. The single AES that warranted conservation based on the assessment criteria is Newton
Fork COA and is approximately 245,500 acres in size. This COA was selected based on a species richness
of 5 and an HSI value of 314. More than half (52.5%) of this AES is privately owned with only a small
percentage in public ownership. This is a common trend throughout South Dakota and particularly in the
eastern portion of the state where public ownership is limited. One additional AES was selected within
the Clarks Fork Yellowstone River AES-Type due to underrepresented SGCN presence with a limited
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range. This COA (Rapid Creek) was the only AES within the entire state that contain confirmed records
for Elktoe mussels.

[ | selected COA [""] Limited Species Range [ | AES Boundary

Figure 6-9. Map of two conservation opportunity areas within Clarks Fork Yellowstone River Aquatic
Ecological System-Type, Cheyenne Ecological Drainage Unit that were selected to meet all elements of
the conservation strategy and assessment process in South Dakota.
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The James EDU was the only EDU within South Dakota that was composed of a single AES-Type (Figure
6-10).

I choteau Creek

Figure 6-10. Map showing the James Ecological Drainage Unit (EDU), the only EDU in South Dakota
which contains a single Aquatic Ecological System (AES)-Type (Choteau Creek AES-Type).
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In the case of an EDU containing only a single AES-Type, the conservation strategy identified COAs for
separate stream classes at the individual AES level. Stream classes were divided into three categories:

e Upper: includes headwater, creek and small river stream classes.
e Middle: includes headwater, creek, and medium or large river stream classes.
e Lower: includes headwater, creek, and great river stream classes.

The James EDU was broken into two different stream classification categories (Upper and Middle)
following the conservation strategy (Figure 6-11). Based on this, at a minimum the James EDU would
select two separate COAs, one from each stream classification. COAs were then selected following the
assessment criteria. When necessary, additional COAs were selected to capture underrepresented SGCN
with limited ranges (contained within one or two individual AESs across the entire state).

Lower - Middle |:] Upper

Figure 6-11. Map showing the James Ecological Drainage Unit broken down by stream classification
type: lower, middle, upper.
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Discussion

Conservation opportunity areas (COAs) have been identified and named for the largest tributary stream
for all 12 EDUs in South Dakota (Appendix T, COA description). Statewide, 49 COAs were identified
through the conservation strategy and assessment process (Figure 6-12). Figure 6-12 does not depict the
current situation, but rather shows priority areas to better maximize limited resources, while
representing the full extent of distinct aquatic ecosystems and habitats across South Dakota. These
COAs represent the broad diversity of stream ecosystems and riverine assemblages within South Dakota
and cover a relatively small percentage of the landscape. Specifically, the COAs encompass
approximately 3.1% of the total stream miles in the state. In terms of land area, the COAs cover 14.9
million acres, or approximately 30% of the entire state. All 36 aquatic SGCN are contained and
represented by at least one COA within the state (Appendix U). To conserve the overall ecological
integrity of South Dakota, efforts cannot be limited to the land area and streams contained within the
selected COAs. However, the selected methodology provided an efficient and effective strategy for the
long-term conservation of relatively high quality examples of the various ecosystem and community
types that exist across the state.
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The selected COAs provide the framework to identify areas with the greatest potential to maintain or
restore large areas to desired conditions to maintain South Dakota’s aquatic biodiversity. In addition to
conserving South Dakota’s aquatic biodiversity, COAs provide spatial data and other necessary
information for natural resource professionals, NGOs, state and federal agencies, and landowners to
make informed decisions on the prioritization of research and monitoring needs to fill information gaps
and to expand incentive programs in specific areas with the greatest potential to maintain and restore
native conditions.

The coarse and fine filter strategies for identifying COAs provide the framework to maintaining and
conserving aquatic biodiversity in South Dakota. However, the amount of land required to maintain and
restore native ecosystem diversity still remains a large question. This is largely due to our relatively poor
understanding of the ecological relationships, habitat requirements, and limiting factors for aquatic
SGCN. At a minimum, the strategy used focuses on providing COAs across all unique drainages (i.e.,
ecological drainage units (EDUs) and aquatic ecological system-types (AES-types)), while representing
the full array of aquatic SGCN.

Because more than 80% of the state is in private ownership, conservation of the state’s biodiversity
depends on support and participation by private landowners. Conservation actions should be evaluated
considering costs and benefits for meeting conservation goals, and the partnership and perspective of
landowners should be treated as invaluable resources.

Implementation of the conservation actions on a statewide level will help ensure that a significant
number of opportunities for conservation of biological diversity in South Dakota are acted upon. The
following actions are recommended to help further achieve the goals identified for maintaining and
conserving biodiversity.

6.6 Conservation Actions Summary: Terrestrial and Aquatic Systems

Conservation challenges will continue to alter South Dakota’s landscapes and ecological processes that
sustain ecosystem diversity. Historically, natural disturbances such as drought, flooding events, fire, and
natural grazing regimes shaped the patterns of ecosystem diversity on South Dakota’s landscape. Today,
the suppression of natural disturbances, human-influenced changes to hydrology, the introduction of
exotic and invasive species, habitat fragmentation, pollution, and climate change have all directly and
indirectly impacted species and degraded the habitats that sustain them. Future actions should promote
the maintenance and restoration of natural ecosystems and address species-level challenges that are
not accommodated through ecosystem maintenance and related disturbance regimes. The following
conservation actions are recommended to help further achieve the representation goals identified for
native ecosystem diversity at both the terrestrial and aquatic system levels.

Coordination

1. Develop and expand partnerships with agencies, organizations, and landowner groups to meet
the conservation goals for ecosystem diversity identified for each of South Dakota’s ecoregions.
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2. ldentify applicable federal, state, local, and non-governmental programs that can be used to
achieve the representation goals identified, and develop coordination among these programs.
For example, meet with NRCS to explore these options in existing and future landowner
programs.

3. Increase collaboration and communication to share responsibilities, reduce duplication, increase
data exchange, and maximize limited resources on conservation priorities. Identify the lead and
supportive roles for partners.

4. Continue efforts to identify funding sources to help meet representation goals. State Wildlife
Grant funds are a small and unreliable funding source to meet nearly unlimited needs. The
Wildlife Action Plan’s success will depend on the ability to leverage government dollars and
resources with other sources of match.

Management

1. Conduct assessments of existing ecosystem conditions using the coarse filter framework to
determine the amount of historical ecosystem conditions present today that can contribute to
target goals for ecosystem diversity.

2. Identify site management tools and techniques to maintain or restore desired ecosystem
conditions.

3. Apply existing or develop new incentive programs that make it possible for landowners to
participate in partnerships to meet conservation goals for ecosystem diversity.

4. Evaluate South Dakota public lands for opportunities to contribute toward ecosystem diversity
goals.

5. ldentify and map unigue natural communities/habitat features that are not addressed through
ecosystem diversity objectives that are also important for conservation of biological diversity in
South Dakota (e.g., caves, cliffs, etc.).

6. Continue to promote enforcement of road right-of-way mowing restrictions and investigate
wildlife value of this habitat type.

7. Continue or expand efforts to control exotic and invasive species across South Dakota.

8. Develop one-stop shopping programs for landowners interested in ecosystem restoration to
ensure easy and timely access to funds and professional assistance.

9. Identify locations (example: COAs as described in this Plan) where concerted efforts can be
coordinated to produce habitat blocks of sufficient size to address habitat fragmentation
concerns.

10. Continue to search for data sources to help identify more discrete COAs in western South
Dakota.
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11. Identify resources to allow wildlife interests to better compete with agricultural land values to
further the goal of ecosystem representation in eastern South Dakota.

12. Address connectivity concerns to allow sufficient movement and genetic exchange to support
populations of SGCN.

13. Restoration projects should focus on creating habitat corridors and stream connectivity that
connect disjunct habitats.

14. Explore options to develop captive breeding, stocking, and trap and transfer programs for
extirpated and declining populations of aquatic SGCN for future reintroductions.

Research

1. Continue to explore data sources for better information on pre-settlement vegetation
conditions and the historical range of variability across all South Dakota ecoregions and
ecosystem types.

2. Develop a better understanding of the effects of natural disturbance regimes on plant species
compositions, structures, and functions of ecosystems.

3. Develop a better understanding of landscape patterns of heterogeneity resulting from natural
disturbance regimes.

4. Develop prescribed burning methods and programs that better simulate natural disturbance
regimes and their effects on South Dakota’s ecosystem diversity.

5. Define ecosystem friendly grazing/haying practices (i.e. reduced stocking rates, rotational
grazing, staggered timing of haying, and height of cutting) and develop recommendations for
applying this management tool.

6. Define management practices that reduce nutrient, agricultural runoff, and sedimentation to
enhance water quality and aquatic ecosystems.

7. Develop and refine landscape models to quantify historical range of variability in South Dakota.
8. Identify the levels of risk associated with selected levels of representation.

9. Develop a better understanding of exotic and invasive plant species distributions and spread
relative to priorities for ecosystem diversity.

10. Research and monitor the establishment, spread, control measures and impacts of aquatic
invasive species on native ecosystems.

Education
1. Develop educational materials for landowners that describe desired ecosystem conditions,

management actions to achieve these conditions, and the potential economic and social
benefits of their actions.
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2. Develop and use best practices in conservation education to teach about the importance of
ecosystem diversity and species conservation. These practices include both active efforts (e.g.,
school programs, teacher trainings, etc.) and passive efforts (e.g., posters, brochures, signage,
etc.). Such programs will be conducted by SDGFP personnel and contractors, in partnership with
other individuals, organizations, and agencies.

3. Increase the amount of information available to the public via the South Dakota Wildlife
Diversity/Natural Heritage Program website regarding ecosystem diversity.

4. Promote outreach efforts that emphasize exotic and invasive plant prevention/control,
prevention of the spread of aquatic invasive species and associated impacts on ecosystem
diversity.

In addition to these coarse filter-targeted actions, species-specific conservation actions may be found in
SGCN profiles (Appendix C) and Appendices G-K.
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CHAPTER 7 AGENCY COORDINATION, COOPERATOR INTERACTIONS, AND PUBLIC
INVOLVEMENT

7.1 Public Involvement and Partnership Process

SDGFP used the agency’s website as an important communication tool during the Plan revision. In
addition to the website’s traditional uses, such as sharing agency news and events, SDGFP Commission
activities, and hunting and fishing season details, SDGFP is now actively involved in social media. This
transition will help maintain the website’s future relevance to the public and agency partners. This tool
was supplemented with targeted messages and meetings with internal staff, other agencies and tribes,
species and taxonomic experts, and the general public. The roles and expected input for each group are
described below:

SDGFP Staff and their roles:

e Science Team: Members are listed in the Acknowledgements Section. This Team provided
overall direction and continuity in the development of the planning process, contract
oversight, and plan completion. Members also completed a variety of input-gathering and
public involvement tasks and drafted certain plan sections and appendices.

e Internal Resource Staff: SDGFP GIS staff members were critical participants in the Plan
revision, assisting with the conservation opportunity area process, in developing formats for
making State Wildlife Grant-funded project information more readily accessible to the
public, and in overall planning direction. The SDGFP Wildlife Division is composed of 4
administrative regions. Each region has managers responsible for wildlife, fisheries, and land
management within regional boundaries. These regional staff and other species experts
within the agency were asked for input and assistance at various stages of the planning
process.

e Other Internal Staff: General information about the planning effort was shared at various
times with Wildlife Division staff to help provide an overall understanding of the process and
purpose for the planning effort.

e Qutreach Team: Assisted with the public involvement process and conducted public attitude
surveys, which are described later in this chapter.

e SDGFP Commission: Information about the planning effort was shared at various times with
the SDGFP Commission to help provide an overall understanding of the process and
relevance of this planning effort to the agency. The draft Plan was shared with the
Commission prior to it being available for public comment. A final briefing on the Plan was
presented at the June 5-6, 2014 Commission meeting, at which time the SDGFP Commission
endorsed the South Dakota Wildlife Action Plan Revision.

Agencies and Native American Tribes

A list was assembled of 55 local, state, and federal agencies with responsibility for land or
natural resource management, Native American tribes, universities with wildlife or biology
departments, and a few quasi-governmental entities, such as joint ventures (Appendix V).
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Periodic contacts were made with these entities to update them on planning progress and to
solicit input on specific information needs. Examples include multiple contacts regarding the
draft species of greatest conservation need list and requests for input on monitoring programs
conducted by respective entities. All comments on the SGCN list were considered, and
monitoring suggestions were added to the monitoring programs list (Appendix E) to make it
more comprehensive and reflective of entities besides SDGFP. As described in Section 6.4, input
was also specifically sought on existing conservation initiatives and potential methods of
identifying conservation opportunity areas. Several species experts, as described below, were
affiliated with state or federal agencies. A lack of input from these conservation partners did not
necessarily indicate a lack of engagement in the process, as some entities responded to requests
that they had no comments or no specific feedback to offer on particular topics.

Species and Taxonomic Experts

A list of 56 individuals was assembled of state and regional experts on rare species or species
groups to request their assistance at various planning stages. This group included both internal
staff and experts from other agencies and private conservation organizations. Individuals were
asked to categorize their expertise by one or more of the following categories: aquatic
invertebrates, fishes, terrestrial invertebrates, herptiles, birds, or mammals. Of those who
expressed a willingness to assist in reviewing and modifying the species of greatest conservation
need list, 18 were from state, tribal, or regional colleges or universities, 5 were private
contractor biologists or associated with an NGO, and 9 were from state or federal land or
resource agencies. Many of these experts also assisted in identifying research and survey needs
described in Appendices G — K.

External public

The general public was informed about the planning process and offered various input
opportunities. The general public was also surveyed in a follow-up attitude survey conducted
during the Plan revision process to better understand specific attitudes and to assist the agency
in communication strategies.

7.2 Coordination with Other Agencies and Tribes

Agencies, universities, and Native American tribes (Appendix V) were contacted at intervals throughout
the planning process. Specific contacts were as follows:

1. May 10, 2012 memo to introduce the revision process; inform them of the Plan website, which
included background information and a draft species of greatest conservation need list; to invite
comments on the draft species of greatest conservation need list; and to offer them the
opportunity to meet with the Science Team upon request. Several responses were received,
particularly sharing respective agency rare species lists. These comments were considered by
the Science Team. In most cases, the species did not qualify for the species of greatest
conservation need list because they did not fit the established criteria.
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2. November 30, 2012 memo to inform them of upcoming Open Houses, to share the final species
of greatest conservation need list, to request input on relevant conservation initiatives that
should be considered during Plan preparation, and to remind them of the use of the agency’s
website as the primary communication tool during the revision process.

3. December 6, 2012 email invitation to state and federal resource agencies and tribes with
responsibilities in western South Dakota to invite them to a meeting held prior to the Rapid City
Open House.

4. February 3, 2013 memo to present an update on the planning process, to share the specific
content of the website, and to again share the species of greatest conservation need list.

5. March 6, 2013 memo to update them on recent planning progress, to outline a draft approach
to defining terrestrial conservation opportunity areas, to share the proposed approach to
defining aquatic conservation opportunity areas, and to request suggested conservation
opportunity areas for inclusion in the Plan. Several comments were received regarding the
definition of conservation opportunity areas, and these comments were considered by the
Science Team.

6. August 6, 2013 memo to circulate and request feedback on a draft listing of research and survey
needs related to species, habitats, species groups, and habitat- or species-specific restoration
needs. Comments received were used to update this information.

7. September 5, 2013 memo to circulate and request feedback on a draft listing of current wildlife
monitoring programs. Comments received were used to update this listing.

8. May 8, 2014 memo to inform them of the Plan’s comment period, which lasted from May 7
through June 6, 2014.

Agencies and tribes in western South Dakota were invited to a meeting that preceded the Rapid City
Open House on December 12, 2012. Invitees included 13 representatives from the U.S. Forest Service, 4
from the National Park Service, 2 from the Bureau of Land Management, 2 from the U.S. Fish and
Wildlife Service, 1 from the U.S. Geological Survey, 4 from Native American tribes, 4 from state wildlife
agencies in South Dakota and Wyoming, and 1 from the South Dakota State University Extension
Service. A webinar was organized by USFWS refuge staff in eastern South Dakota. Six USFWS staff
participated in the webinar to learn more about the planning process and provide input on planning
priorities. An additional meeting was held with USFWS Private Lands Staff in Brookings, South Dakota,
prior to the Sioux Falls Open House on December 13, 2012. The purpose of this meeting was similar to
that of the USFWS refuge staff webinar.

7.3 Public Participation Opportunities
The SDGFP website has provided updates on State Wildlife Grant-funded projects since this funding

source became available, in addition to information about the original Wildlife Action Plan
(http://gfp.sd.gov/wildlife/management/plans/wildlife-action-plan.aspx). The website was enhanced for

use as a primary communication tool for sharing information about the planning process with the
general public. Statewide news releases were used to publicize specific input opportunities.

1. The Plan revision website was established in May 2012. Text included background information
explaining the function of the Plan and reasons for its revision, Plan requirements, a proposed
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schedule and planning process overview, questions and answers for likely questions, a
description of changes intended for the revised document compared to the original plan, and an
introduction to upcoming public attitude surveys.

2. A statewide news release was circulated in August 2012 informing the public of the planning
process and offering the opportunity to comment on the draft species of greatest conservation
need. Two comments were received and considered.

3. The website was updated in August 2012 with a comment form for input on the species of
greatest conservation need list.

4. A statewide news release was circulated in early December 2012 informing the public of
upcoming Open Houses to be held in Rapid City and Sioux Falls.

5. Open Houses were held on December 12 and 13, 2012 at SDGFP Outdoor Campuses in the
state’s largest cities, Rapid City and Sioux Falls. The Open Houses included introductory remarks,
a PowerPoint presentation on the planning framework and process, and map displays showing
components being considered for conservation opportunity areas. Specific comment forms were
available for use to be handed in or mailed at a later time. Presenters at the Open Houses
included SDGFP staff and contractors at both events. Attendees at the Outdoor Campus West
Open House included a SDGFP Commissioner and 2 members of the public. No members of the
public chose to attend the event at the Outdoor Campus East.

6. A statewide news release was shared with the public on May 7, 2014, informing them of the
opportunity to provide feedback on the full Plan through June 6, 2014.

7.4 Review of Draft South Dakota Wildlife Action Plan

In addition to the opportunity to provide input on the species of greatest conservation need list and to
share questions and concerns during the Open Houses, the public was offered the opportunity to
comment on the draft Plan during a five-week comment period from May 7 through June 6, 2014.

Six entities submitted comments. Following conclusion of the comment opportunity for the public,
agencies, and tribes, members of the Wildlife Action Plan Science Team and Outreach Team met to
discuss all comments received and determine how to respond to each of the points raised. The
comment letters/emails and specific resolutions are found in Appendix W. Not every point raised by
commenters was specifically addressed in Appendix W. Some points were suggested policies for SDGFP
apart from the Plan preparation or were suggestions for species of greatest conservation need. The
latter suggestions were considered during previous public and agency comment periods, because of the
necessity to finalize this list earlier in the planning process.

The Plan was submitted to the U.S. Fish and Wildlife Service for their review and approval, a review
process that included the participation of the Nebraska Game and Parks Commission. SDGFP
subsequently received and reviewed a listing of minor corrections needed and additional points for
consideration. The final Plan was then submitted to the U.S. Fish and Wildlife Service.
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7.5 Understanding South Dakota Citizens — Wildlife Values

SDGFP has a long history of surveying its citizens and resource users to track attitudes and trends and to
identify areas that may need additional public involvement or better communication between the
agency and its constituents. As part of the Plan revision, SDGFP coordinated with the South Dakota
Cooperative Fish and Wildlife Research Unit at South Dakota State University to conduct an attitude
survey of South Dakotans. The survey repeated some questions asked during a survey conducted during
the original Plan’s preparation in addition to new questions reflecting new wildlife or environmental
issues.

The complete reports from this survey can be found on the SDGFP website

(http://gfp.sd.gov/wildlife/management/plans/docs/WildlifeValueOrientationsReport.pdf). The report
citations are included in the References Cited portion of this document.

Executive Summary

Prepared by Larry Gigliotti, Ph.D., U.S. Geological Survey, South Dakota Cooperative Fish and Wildlife
Research Unit, South Dakota State University, Department of Natural Resource Management, Brookings,
SD, 57007

Wildlife and Environmental Attitudes of South Dakota Citizens — 2012

This survey of South Dakota citizens’ wildlife and environmental attitudes was conducted in 2012 in
conjunction with South Dakota Game, Fish and Parks’ (SDGFP) revision of the South Dakota Wildlife
Action Plan (WAP). The WAP was first approved in 2006 and SDGFP made a commitment to review and
revise the plan five years following its approval. This survey, in part, addresses the eighth essential
element in the WAP, each state’s provisions to provide public participation in the development,
revisions, and implementation of its strategy. The purpose of the survey was to identify trends as well as
mapping current environmental attitudes, providing a better understanding of South Dakota citizens.

The mail survey questionnaire (11 by 8% booklets) was developed with input from SDGFP staff and
survey results were analyzed by South Dakota State University. Two versions of the questionnaire were
developed to maximize the number of questions asked while minimizing the overall length of the survey.
Initial sample size was 2,400 randomly selected South Dakota citizens (94 addresses were undeliverable)
and 1,138 usable questionnaires (49%) were returned. A total of 45 questions measured an array of
wildlife and environmental attitudes and 12 items measured people’s Wildlife Value Orientations, plus
guestions measured peoples’ participation in hunting, fishing, and wildlife viewing and a few
demographic variables.

Results
In general, most South Dakota residents have positive attitudes towards wildlife and are supportive of

efforts to maintain quality habitat for wildlife. The importance of wildlife is best summarized by the
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results showing that 80% of South Dakota residents reported fish and wildlife contributes to a high
“quality of life” and only about 1% reporting that fish and wildlife detracts from their “quality of life” in
South Dakota. However, there can be some controversy when it comes to issues involving specific
wildlife species. For example, this survey measured a greater level of disagreement regarding issues
involving specific wildlife species, such as, prairie dogs, mountain lions, rattlesnakes, bats, river otters,
and ospreys.

Controversy surrounding some species of wildlife generally stems from different opinions on how
wildlife should be viewed/treated/managed. These differences are best summarized by the Wildlife
Value Orientation (WVO) scale, which measures a general core value people have towards wildlife. The
WVO scale measures peoples’ wildlife values along a continuum of utilitarian values at one end and
mutualist values at the other end and classifies people into four groups (Utilitarian, Mutualist, Pluralist,
and Distanced) (Table 7-1). Pluralists can hold both value orientations and their attitude towards a
specific issue is dependent upon the given situation, while people with a distanced orientation do not
hold either orientation. Utilitarians value wildlife primarily for their use or benefit to humans while
mutualists view all wildlife as deserving of rights and caring. Such contrasting viewpoints can create
controversial issues involving a range of wildlife species and management actions. The potential for
conflict is also supported by the split in peoples’ attitudes regarding the degree to which wildlife
management decisions should favor game animals/fish or rare wildlife species. In general, most South
Dakota residents (54%) favored a “balanced approach” on wildlife management decisions regarding
game animals/fish versus rare wildlife species with the remaining residents about evenly split between
favoring game/fish and rare wildlife species.

The value of the WVO scale lies in its potential to predict how people may respond to various wildlife
issues. Utilitarians will generally be supportive of actions that allow use of wildlife classified as game and
control of species deemed as harmful to humans, their property, or valued game species. Mutualists will
generally be opposed to any management actions that are harmful to any wildlife species. Thus, the
WVO of South Dakota residents measured in this survey can be used to estimate attitudes towards
wildlife issues not measured by this survey. South Dakotan’ WVO have not change much since last
measured in 2004 (Figure 7-1Figure6 1) and most of the wildlife and environmental attitudes also have

remained relatively stable over the past decade.

Fishing, Hunting and Wildlife Viewing. Most South Dakotans have fished (87%) or hunted (60%) at least
sometime in their lives, and almost half (49%) reported they have taken trips sometime in their lifetime
for which fish and wildlife viewing was the primary purpose of the trip. Overall, 91% of South Dakota
residents have participated in some combination of these activities (Figure 7-2Figure6 2). Participation

in one or more of these activities increased peoples’ appreciation for wildlife and also increased the
likelihood of holding stronger opinions on various wildlife management issues.
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Table 7-1. Descriptions of the four wildlife value orientations (measured in 2012 for South Dakota
residents).

UTILITARIAN (53.6%). Believe that wildlife should be used and managed primarily for human benefit.
Individuals with a strong utilitarian orientation are more likely to prioritize human well-being over wildlife in
their attitudes and behaviors. They are also more likely to find justification for treatment of wildlife in
utilitarian terms and to rate actions that result in death or harm to wildlife as being acceptable.

MUTUALIST (15.3%). View wildlife as capable of living in relationships of trust with humans, as if part of an
extended family, and deserving of rights and caring. Those with a strong mutualism orientation are less likely to
support actions resulting in death or harm to wildlife, more likely to engage in welfare-enhancing behaviors for
individual wildlife (e.g., feeding), and more likely to view wildlife in human terms (e.g., Bambi).

PLURALIST (20.9%). Hold both a mutualism and a utilitarian value orientation toward wildlife. Which of the
orientations plays a role is dependent upon the given situation. For certain issues, Pluralists are likely to
respond in a manner similar to that of Utilitarians, whereas for other issues they may behave more like
Mutualists.

DISTANCED (10.2%). Do not hold either a utilitarian or a mutualism orientation. As their label suggests, they
tend to be less interested in wildlife and wildlife related issues. The Distanced type is also more likely than the
other value types to express fear, or concern for safety, while in the outdoors due to the possibility of negative
encounters with wildlife (e.g., risk of being attacked or contracting a disease).
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Figure 7-1. South Dakota residents’ wildlife value orientations measured in 2004 and 2012.
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Figure 7-2. Participation in fishing, hunting and/or wildlife viewing trips by South Dakotans sometime
during their lifetime (measured in 2012).
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CHAPTER 8 MONITORING AND INVENTORY, RESEARCH, AND ADAPTIVE
MANAGEMENT

Monitoring and inventory are different but related activities. The purpose of monitoring is to check on
the status of specific resources and progress toward stated goals or objectives. Inventory has a more
basic purpose of determining the occurrence or abundance of specific resources, not necessarily
regarding stated goals or objectives. Monitoring is a key component of the SDWAP as it is the process
for checking on progress towards the goals and objectives of the plan, as well as the basis for setting up
adaptive management programs. Inventory can be a stated objective of the plan, primarily to determine
more information on species that lack good information on their status or distribution.

For terrestrial systems, the SDWAP emphasizes maintaining or restoring native ecosystem diversity as
the primary means to address habitat needs for the State’s biodiversity, with a secondary focus on non-
habitat concerns of SGCN. The proposed monitoring follows this same approach. Monitoring of native
ecosystem diversity addresses objectives at both ecoregion and community levels of biological
organization. The aquatic approach in the SDWAP is to accommodate the needs of SGCN through
identification of conservation opportunity areas that consider a variety of stressors to both aquatic
ecosystems and related landuses. Monitoring at the species level is primarily directed at addressing
more specific conservation actions for a particular species. Inventory can be incorporated at any level to
address more basic information needs.

8.1 Monitoring and Research Needs for Terrestrial Native Ecosystem Diversity

As discussed previously, the goal of the coarse filter developed for the SDWAP is to maintain or increase
levels of representation of native ecosystems that occurred in South Dakota based on an historical
reference. Monitoring of this objective should occur at both the ecoregion or landscape level as well as
the ecosystem or community level (Haufler et al. 2002).

Ecoregion or Landscape Level Monitoring and Research

Monitoring ecosystem diversity at the ecoregion level involves tracking the amount of existing acres of
each specific ecosystem that can contribute to representation goals identified in Section 6.1. That
section identified a framework for setting goals and priorities for desired conditions in terms of amounts
of each ecosystem. For monitoring, the relevant measures are the amounts, sizes, and distributions of
representative areas for each ecosystem. For the purpose of the SDWAP, a level of 10% of historical
amounts was used for determining desired levels of representation, but this amount could be too low
for a specific ecosystem when considering other variables such as the sizes and distribution of the
ecosystems, etc. For forest and riparian-wetland ecosystems, historical references are limited or
entirely lacking and this is an important research goal for the implementation of the SDWAP across the
full range of ecosystems within the state. Additional efforts at quantifying amounts of each identified
ecosystem occurring under natural disturbance regimes (i.e. historical range of variability) are also
needed.
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Information for tracking representation levels of ecosystems can come from a variety of sources, and
better cooperation and information sharing may result once these needs are identified. Potential
cooperators who deal directly with land protection or enhancement include both private and public
entities. Where public lands are being managed, such as state or national wildlife lands, grasslands or
parks, information on amounts of each ecosystem type that meets representation criteria may be
directly available and the acres of representation tallied. For Game Production Areas, South Dakota
continues to evaluate native habitat occurrence and condition. These data can be interpreted relative to
the ecosystem diversity framework, and amounts and sizes of each ecosystem present on these areas
documented. Similarly, where Farm Bill or other conservation programs can provide direct incentives to
private landowners to maintain or produce specific desired ecosystem conditions, acres qualifying for
these programs can be directly tracked. Other acres occurring on lands not currently involved in either
of the above may be more difficult to track for purposes of ecosystem representation. Remote sensing
provides some capabilities for tracking the status of many ecosystems, particularly for forested and
some riparian ecosystems. Determining the disturbance state and the appropriate compositions and
structures of grass and shrub ecosystems is currently less effective using remote sensing information,
but this could change as these technologies advance.

The goal of ecoregion monitoring is to track the amounts of each identified ecosystem from the
ecosystem diversity descriptions that are present today relative to historical amounts and the stated
representation goals. Current monitoring capabilities will be conservative in their estimates of
representation for some ecosystems because of the challenges identified with remote sensing, but a
consistent tracking of amounts, sizes, and known distributions will indicate trends as well as a minimum
level of representation that is known to be present.

Monitoring and research to support the ecosystem diversity component of the SDWAP at the landscape
level represent a new evaluation framework and process for SDGFP. Developing the specifics of these
programs will be an important operational component for implementing the goals of the Plan. To
facilitate this need, one or more workshops should be provided as needed to develop a coordinated and
consistent understanding of the conservation strategy used in the SDWAP and the implications for
existing and future monitoring and research programs in the state. The workshop will be made available
to SDGFP employees as well as land management and research partners to help ensure consistency of
monitoring and research methods to support implementation of the SDWAP. Table 8-1 presents the
recommended monitoring and research priorities to support implementation of the ecosystem diversity
component of the SDWAP at the landscape level.
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Table 8-1. Priority monitoring and research needs identified for the landscape level of the ecosystem
diversity component of the South Dakota Wildlife Action Plan.

MONITORING RESEARCH

e Present a workshop to facilitate a consistent understanding of the SDWAP conservation strategy by
SDGFP and partners to ensure monitoring and research efforts at the landscape level support
implementation of the SDWAP.

e Quantify the amount of each ecosystem by e  Work with research partners to develop
ecoregion using the ecosystem diversity better tools and methodologies to use
framework, beginning with state lands. remotely sensed data or other data sources

e Work with federal partners to quantify to map disturbance states identified in the
ecosystem diversity on federal lands. ecosystem diversity framework.

e Work with state, federal, and NGOs to quantify e Work with research partners to develop tools
ecosystem diversity on private lands where and methodologies to quantify historical
conservation program participation provides an range of variability using the ecosystem
opportunity. diversity framework, by ecoregion.

Ecosystem or Community Level Monitoring and Research

As discussed in the previous section, achieving the representation goals identified in the SDWAP
requires monitoring the amounts, sizes, and distributions of ecosystems within an ecoregion. First,
however, a determination of whether a specific site meets the requirements for representation will
need to be made at the ecosystem level. A specific site will need to meet specific criteria for ecosystem
composition, structure, function, and processes sufficiently similar to those that occurred historically to
be considered representative of those conditions. For example, a particular site may have historically
supported a plant community dominated by western wheatgrass and needle-and-thread grass. If that
site still contains western wheatgrass and needle-and-thread grass but is also currently composed of
50% smooth brome, it would not be reasonable to consider it representative of historical plant
community composition.

Monitoring of sites at the ecosystem level will track progress in addressing specific problems such as
species composition, structures, functions, or processes. Typically, the plant composition of the
ecosystem will be the primary monitoring criterion. However, structural characteristics may also be
important criteria for some sites. Ecosystem functions such as nutrient cycling, while a critical
characteristic of ecosystems and their dynamics, would not be commonly used as a monitoring measure,
but could be important in some instances. A range of compositions, structures or functions may be
acceptable for a site to be considered representative, but sideboards on acceptable levels, particularly
for compositions and structures, should be identified. Processes are typically drivers of a site’s
composition and structure, but may also be used as criteria for appropriate representation. For example,
fire return intervals for most areas that historically occurred on a particular ecological site may have
averaged 7 years, and areas within the ecological site may be considered within an acceptable range of
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fire return for fire-dependent conditions if they have had a fire within the last 15 years. If an area within
the ecological site has not burned within the last 15 years, the site might be classified as being
representative of a long-term fire return interval, if it had an acceptable composition of species for that
specific ecosystem. However, such an area would be considered representative of a long-interval fire
return condition, not the short-fire return interval that may have occurred across a majority of areas
historically.

Research is needed at the ecosystem level to identify and describe the historical disturbance states for
forest and riparian-wetland ecosystems relative to the ecosystem diversity framework of the SDWAP.
Restoration programs will be conducted at the ecosystem level and will require new and better tools
and methodologies to re-establish sustainable plant communities to meet the objectives of the SDWAP,
while also evaluating their effectiveness and cost relative to budgets and personnel.

As with the landscape level, monitoring and research to support the ecosystem diversity component of
the SDWAP at the ecosystem or community level represent a new evaluation framework and process for
SDGFP. Developing the specifics of these programs will be an important operational component for
implementing the goals of the Plan. To facilitate this need, one or more workshops should be provided
as needed to develop a coordinated and consistent understanding of the conservation strategy used in
the SDWAP and the implications for existing and future monitoring and research programs in the state.
The workshop should be made available to SDGFP employees as well as land management and research
partners to ensure consistency of monitoring and research methods to support implementation of the
SDWAP at the ecosystem level. Table 8-2 presents the recommended monitoring and research priorities
to support implementation of the ecosystem diversity component of the SDWAP at the ecosystem level.
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Table 8-2. Priority monitoring and research needs identified for the ecosystem level of the
ecosystem diversity component of the South Dakota Wildlife Action Plan.

MONITORING RESEARCH

° Present a workshop to facilitate a consistent understanding of the SDWAP conservation strategy by
SDGFP and partners to ensure monitoring and research efforts at the ecosystem level support
implementation of the SDWAP.

e  Work with partners to develop the monitoring | ¢  Work with research partners to describe
criteria for determining whether conditions at historical disturbance states for forest and
a site meet the requirements for native riparian-wetland ecological sites.
ecosystem conditions to qualify toward e  Work with research partners to improve
representation goals. existing and develop new tools and

e  Work with partners to develop monitoring methodologies to restore native ecosystem
methods to help prioritize restoration diversity on all ecological sites.
opportunities relative to Conservation e  Work with research partners to evaluate
Opportunity Areas. restoration effectiveness and identify

opportunities for improvement.

Additional examples of landscape- and ecosystem-level needs are presented in Table 8-3.
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Table 8-3. Landscape- and ecosystem-level needs identified during the South Dakota Wildlife Action Plan revision.

Identified Need

Related Projects

Landscape Level

e  Monitor sagebrush habitats

e  Wright, P. and D. Wegner. 2007. Mapping sagebrush for sage grouse habitat in Butte and Harding Counties,
South Dakota. Bureau of Reclamation Technical Service Center Remote Sensing and GIS Group Technical
Memorandum No. 86-68260-08-01. 35 pp.

e Survey remaining native prairie on a
recurring basis

e Higgins, K. F., V. J. Smith, J. A. Jenks, J. J. Higgins, and G. A. Wolbrink. 2000. A provisional inventory of relict
tallgrass prairie tracts remaining in eastern South Dakota. SD Agricultural Experiment Station Extension Circular
EC912. South Dakota State University, Brookings.

Ecosystem Level

e  Map sagebrush habitat on private
lands

e  Map sagebrush habitat in Fall River
County

e Determine quality of sagebrush

e  Monitor sagebrush habitats

e  Wright, P. and D. Wegner. 2007. Mapping sagebrush for sage grouse habitat in Butte and Harding Counties,
South Dakota. Bureau of Reclamation Technical Service Center Remote Sensing and GIS Group Technical
Memorandum No. 86-68260-08-01. 35 pp.

e Mergen, D. E., C.J. Corley, and S. Deisch. 2013. Past and recent vegetation conditions of sagebrush habitat and
habitat of the greater sage-grouse (Centrocercus urophasianus) in western South Dakota. Final report to South
Dakota Game, Fish and Parks. 110 pp.

e Update National Wetlands
Inventory maps

e Determine locations of springs

e Map lakes and streams

e Lakes and streams mapped for SDWAP Revision

e  Map riparian corridor habitats

e  Monitor riparian hardwood habitats

e Survey woody habitat layer,
including tree type, density, and
average tree height

e  Qutline and survey pine-juniper-
mahogany habitat in the southern
Black Hills

e  Survey Black Hills meadows, aspens,
and conifers for associated wildlife
species

e Swanson, D. L, J. S. Palmer, E. T. Liknes, and K. L. Dean. 2000. A breeding population of Virginia’s Warblers in
the southwestern Black Hills of South Dakota. Southwestern Naturalist 45:39-44.

e Ervin, A. E. 2011. Habitat selection, nesting success and genetic structure of the American Three-toed
Woodpecker in the Black Hills of South Dakota. Ph.D. dissertation, Univ. of South Dakota, Vermillion. 156 pp.

e Rota, C. T., M. A. Rumble, J. J. Millspaugh, C. P. Lehman, and D. C. Kesler. 2014. Space-use and habitat
associations of Black-backed Woodpeckers (Picoides arcticus) occupying recently disturbed forests in the Black
Hills, South Dakota. Forest Ecology and Management 313:161-168.

e South Dakota Department of Game, Fish and Parks. 2008. Private Lands Habitat & Access Programs Strategic
Plan. South Dakota Department of Game, Fish and Parks, Wildlife Division — Habitat Section, Pierre.

e Ley, M. J. 2012. Riparian forest vegetation patterns and historic channel dynamics of the Big Sioux River, South
Dakota. M. S. Thesis, University of South Dakota, Vermillion. 185 pp.

e (Classification and mapping of riparian forest along the White River in South Dakota. SD State Wildlife Grant
project T-50-R-1 (in progress).
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Table 8-3 (continued). Landscape- and ecosystem-level needs identified during the South Dakota Wildlife Action Plan revision.

Ecosystem Level (continued)

e Assess grassland habitats throughout e Higgins, K. F., V. J. Smith, J. A. Jenks, J. J. Higgins, and G. A. Wolbrink. 2000. A provisional inventory
the state during grassland bird of relict tallgrass prairie tracts remaining in eastern South Dakota. SD Agricultural Experiment
migration and breeding seasons Station Extension Circular EC912. South Dakota State University, Brookings.

e Determine quality of untilled prairie e Ryba, A. 2013. Catalog of map and spatial data products available from the Habitat and Population

e Determine minimum size of a “large” Evaluation Team (HAPET) Office to support conservation planning and management in the Northern
intact grassland habitat block for wildlife Great Plains Joint Venture. U.S. Fish and Wildlife Service, HAPET, Bismarck, ND.
species in South Dakota e Mehl, C. A, J. B. Haufler, and S. Yeats. 2009. Native ecosystem diversity of the South Dakota

Missouri Coteau. Ecosystem Management Research Institute, Seeley Lake, MT.

e Stephens, S. E., J. A. Walker, A. J. Smith, and D. R. Blunck. 2007. Prioritizing grassland conservation
on the Missouri Coteau of South Dakota. Final report to the South Dakota Department of Game,
Fish and Parks. Ducks Unlimited, Bismarck, ND.

e  Marriott, H. 2012. Survey and mapping of Black Hills montane grasslands. Prepared for the South
Dakota Department of Game, Fish and Parks. State Wildlife Grant T-45-R-1, CFDA #15-634.

e Mapping and characterization of native grassland habitats in South Dakota’s Prairie Coteau. SD
State Wildlife Grant Project T-54-R-1 (in progress).
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Adaptive Management

Adaptive management is a structured decision-making tool. Figure 8-1 illustrates the overall process.
Figure 8-2 shows the iterative nature of adaptive management (Williams et al. 2009).

Implement

Figure 8-1. Adaptive management process (Williams et al. 2009).

===p Management assessment s management ASSeSSMent s

action \ / action \ /

monitoring monitoring

time

Figure 8-2. Iterative cycle of adaptive management process (Williams et al. 2009).

In short, adaptive management is not simply learning by doing or using trial and error. This tool
incorporates stakeholder involvement, careful and specific objective setting, and testing models or
hypotheses in a framework of learning and adapting. Key to the successful use of adaptive management
is a commitment and capacity to implement the process through its possibly multiple cycles of taking a
management action, monitoring the correct variables, reassessing the situation, and starting again with
the next management action. This tool also depends on an agency’s or institution’s ability to deal with
uncertainty and to cede some measure of control to the appropriate stakeholders. Not all natural
resource issues lend themselves to this decision support tool. However, the development and imminent
use of the Wildlife Tracking and Reporting Actions for the Conservation of Species (TRACS) system by the
USFWS’ Division of Wildlife and Sport Fish Program will elevate this issue within state fish and wildlife
agencies. To date, the majority of South Dakota’s State Wildlife Grant-funded projects have addressed
information gaps at the species level, with limited numbers of projects that implemented and tested
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specific management actions. It is anticipated that future projects will more closely follow a more formal
adaptive management framework.

Adaptive Management for Native Ecosystem Diversity

Because the dynamics of many ecosystems are not well understood, ecosystem level monitoring should
be established in an adaptive management framework. Where possible, management actions selected
to maintain or restore desired ecosystem conditions should be implemented in a planned, replicated
design. For example, to obtain desired grassland community compositions and structures, treatments
such as prescribed burning, seeding of native species, control of exotic species, and use of various
grazing regimes might be utilized. If these can be applied in a replicated manner across different
ecological sites, they can be monitored to determine if desired ecosystem conditions are achieved.
Treatment combinations that are most effective can then be identified and prioritized for increased use
in future treatments. State Game Production Areas and federal Waterfowl Production Areas are
potential study sites for these treatment evaluations. Adaptive management helps address uncertainties
by continually checking and evaluating the results of actions relative to the goals of the SDWAP and
making the appropriate adjustments.

8.2 Monitoring and Research Needs for Aquatic Ecosystems

During the development of the Aquatic portion of the SDWAP, a lack of resources did not allow the
development of a detailed monitoring, inventory, and research needs plan at the aquatic ecosystem
level. Listed below are some future needs and a general framework for developing such a plan for
future implementation. Due to limitations of both human and financial resources, there is a need for
long-term monitoring systems that are strategically designed to evaluate responses of individual species
as well as habitats and natural communities in response to impacts of conservation challenges (i.e.
climate change and land conversion). As the framework described in this Plan is shared with and
adopted by conservation partners and additional needed funding becomes available, these long-term
monitoring needs at the aquatic ecosystem level can begin to be addressed.

High quality habitat is essential for healthy and productive fisheries and aquatic ecosystems. Degraded
aquatic habitats, with associated problems such as low dissolved oxygen levels, extreme temperature
fluctuations, high turbidity, undesirable substrate, and a lack of desirable aquatic vegetation negatively
impact native species diversity and jeopardize the ability to provide quality fisheries.

Monitoring landscapes and natural communities occurs at two main levels: monitoring trends in
distribution, abundance, status, and condition of individual communities and monitoring the response of
communities to conservation actions (i.e. restoration and reintroduction efforts).

Monitoring trends within and among different habitat types can be used to detect impacts of landuse
changes and help direct conservation actions within areas that show the largest declines and are in need
of restoration, as well as areas that are most intact and in need of preservation.

The Great Plains Fish Habitat Partnership (GPFHP) began in 2007 as a coalition of interests concerned
with the future of the rivers and streams of the northcentral United States and the species that rely on
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those habitats. This partnership addresses the loss of aquatic habitats and focuses on the conservation,
restoration, and enhancement of quality and degraded habitats. SDGFP is a member of the GPFHP and
plans to build on this partnership with future conservation, restoration, and enhancement needs to
assimilate the best management practices to benefit various fish habitats and communities.

Ecoregion or Landscape Level Monitoring and Research

Monitoring ecosystem diversity at the landscape level involves tracking the amount of existing acres of
high quality natural communities. There is a need to inventory priority landscapes and quality check
COAs for quality examples of habitats for SGCN and natural communities. ldentifying other occurrences
of high quality habitats at the COA level (i.e. Aquatic Ecological System (AES-Level) and among existing
COA sites will increase the efficiency of the efforts of the aquatic conservation strategy.

Ecosystem or Community Level Monitoring and Research

Monitoring documented occurrences of ecosystem diversity at the community level is currently
incomplete. Future monitoring, inventory, and research efforts within aquatic ecosystems should:

e Develop partnerships with other governmental entities, NGOs and private citizens in future
monitoring, inventory, and research efforts to maximize limited resources.

e Develop a classification system for identifying high-quality examples of various ecosystem
diversity types (i.e. lakes, rivers, and streams).

e Work with partners to increase the understanding of ecological processes (i.e. grazing
regimes, prescribed burning, and hydrology) and the ways best management practices on
the landscape impact aquatic communities.

e Work with partners to identify ecosystem function thresholds and the ways impairment
affects aquatic communities.

e  Work with partners to develop habitat restoration strategies for communities and habitats
for which there is the greatest need for restoration.

8.3. Monitoring, Inventory, and Research Programs and Needs for Wildlife

All potential wildlife habitats for the State of South Dakota have been mapped using the ecosystem
diversity framework developed for the SDWAP. To meet the objectives of the SDWAP conservation
strategy, future monitoring and research efforts related to individual wildlife species or groups
conducted in the State should be reviewed for potential links to the ecosystem diversity framework
identified. This includes studies to determine the habitat needs of any species. Specifically, this means
identifying the ecological sites and disturbance states most likely to provide the beneficial habitat
conditions for a targeted species. Developing this important link between ecosystem diversity and
species diversity will be critical to determining whether the ecosystem diversity framework is adequate
to ensure the needs of the vast majority of species in South Dakota as well as evaluating the adequacy of
the representation goals identified. As with the landscape and ecosystem level, monitoring and
research to link the ecosystem and species components of the SDWAP represent a new evaluation
framework and process for SDGFP. Developing the specifics of these programs will be an important
operational component for implementing the goals of the Plan. To facilitate this need, one or more
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workshops should be provided as needed to develop a coordinated and consistent understanding of the
conservation strategy used in the SDWAP and the implications for existing and future monitoring and
research programs in the State. The workshop should be made available to SDGFP employees as well as
land management and research partners to ensure consistency of monitoring and research methods to
support implementation of the SDWAP at the species level.

Various monitoring programs currently exist and will continue to be tracked for the information they
provide on the status and population trends of species. For example, the annual North American
Breeding Bird Survey provides standardized, long-term trend information for many species of birds.
Other efforts are conducted at periodic intervals. A summary of current primarily species-level
monitoring programs and additional pertinent monitoring efforts reported by cooperators is listed in
Appendix E. Continuing to communicate and share results of these various monitoring and inventory
efforts will enhance the understanding and documentation of the distribution and status of many of
South Dakota’s SGCN.

SWG funding has allowed SDGFP and its cooperators to conduct many needed studies and inventories
on species, species groups, and wildlife habitats. SWG projects conducted or in progress to date are
listed in Appendix F. Pertinent research and monitoring projects are listed in individual SGCN species
profiles. Because of the unpredictable nature of SWG matching funds, these priorities will be evaluated
regularly to prioritize future needs.

Many of the species included on the list of SGCN are also species monitored by the South Dakota
Natural Heritage Program, which maintains a Natural Heritage Database as part of an international
network coordinated by NatureServe. The database is a dynamic system of data and maps that is
regularly revised and improved. South Dakota Natural Heritage Program staff periodically review the
state heritage statuses of the plant and animal species monitored by 