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MISSISSIPPI STATE WILDLIFE ACTION PLAN 2015 - 2025
EXECUTIVE SUMMARY

Introduction

This Mississippi State Wildlife Action Plan (SWAP) is the ten-year comprehensive update to the 2005
Comprehensive Wildlife Conservation Strategy (CWCS, hereafter SWAP). The original plan serves as the
foundation for this revision, and marked a major milestone in conservation planning in the U.S. It was
the first time each state wildlife agency led a collaborative effort to design a conservation “blueprint” for
all wildlife species in their jurisdiction. To accomplish this, each state worked with partners and experts
to identify species of greatest conservation need (SGCN), described their habitats, and key threats, and
recommended conservation actions necessary to prevent more species from becoming threatened or
endangered, to spur recovery, and to keep common species common.

This nationwide planning initiative began in 2001 when Congress created the State Wildlife Grants (SWG)
program and the related Wildlife Conservation and Restoration Program (WCRP). In order to make the best
use of federal funds from the WCRP and SWG program, Congress mandated each state and territory to
develop a plan and identified eight required elements to be addressed. With an overarching goal to provide a
guide to effective and efficient long-term conservation of biodiversity, Congress directed states to identify and
focus on SGCN yet address the full array of wildlife and wildlife-related issues.

Over the past decade, Mississippi’s first SWAP has served as a guide to investments of over $7.5 million in
federal SWG funds that has been matched with over $5 million in non-federal funds for additional research,
monitoring, and survey work focused on SGCN as well as on-the-ground implementation of conservation
actions identified in the original plan. Mississippi’s SWAP is also the state-wide reference for conservation
activities recommended to improve biodiversity and provides an overarching vision for how fish and wildlife
habitats should be protected. Developed by the Mississippi Department of Wildlife, Fisheries, and Parks
(MDWEFP) through its Mississippi Museum of Natural Science (MMNS) Conservation Biology Staff, this
plan has been used extensively by public and private resource managers, land planners, decision-makers,
landowners, and others as a resource for the past ten years.

To update the SWAP, MDWEFP enlisted the help of several individuals, organizations, agencies and academia.
MDWEFP approached this comprehensive vision in a similar manner to the original plan development. A
SWAP Coordinator organized all aspects of the development of this strategy in conjunction with an in-house
Technical Committee composed of MDWFP wildlife, fisheries, and museum biologists, an Expert Team

of scientists from around the state and region, a Steering Committee of MDWFP management and a large
working stakeholder group of Advisors. This update was strengthened greatly by the input, participation and
feedback of stakeholders across the state.

EXECUTIVE SUMMARY 1
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MDWEFP’s objective for this comprehensive update is to provide an even more useful resource while
continuing to meet the original purpose and eight elements set forth by Congress, as summarized below:

State Wildlife Action Plan Eight Required Elements

The following is a list of the eight elements required by Congress and how the State of Mississippi, through
MDWEFP and its many collaborators approached each element to create this update.

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.

The MNHP operates under the auspices of the MDWFP through the MMNS bureau. It maintains a database
of approximately 400 species of animals in Mississippi including vertebrates and invertebrates native to

the state. To develop conservation priorities, each of these species is ranked according to the number of
occurrences, population trends, and threats. There are approximately 1,500 known species of animals in
Mississippi which can be tracked by the MNHP, including all of the representatives of the groups gastropoda
(snails); bivalvia (mussels); malacostraca (amphipods, crawfish, shrimp, isopods); arachnida (spiders, mites,
ticks); insects; fish (including the cephalaspidomorphi - jawless fish/lampreys) and the osteichthyes (bony
fish); amphibians (frogs and salamanders); reptiles (lizards, snakes, turtles, alligators); birds; and mammals.
MDWEFP maintains a database on occurrence localities, population status, and habitat conditions for tracked
species and is focused upon species known or suspected to occur in low numbers (called Animals of Special
Concern).

During the development of the original SWAP, the Animals of Special Concern list was evaluated by scientists
with expertise relative to those species. For the 2015 revision, the original list was reviewed and updated

by MDWEFP’s Technical Committee and Expert Advisors. A total of 20 species were added (1 mussel, 2
crustaceans, 1 arachnid, 9 insects, 2 fishes, 2 amphibians, 1 reptile, 1 bird, 1 mammal), 10 species were
removed (2 mussels, 3 crustaceans, 2 amphibians, 3 birds), and the Tier assignments were changed for 12
species (5 Tier assignments were lowered, 7 Tier assignments were raised). For the 2015 plan an effort was
made to include those arthropods that were of regional or national concern. Of the 20 species added, 11 were
arthropod species.

Mississippi’s 2015 SWAP lists 310 SGCN including: 49 mussels, 32 crustaceans, 1 arachnid (new category),
10 insects (new category), 76 fish, 19 amphibians, 36 reptiles, 69 birds, and 18 mammals.

Scientists with knowledge of these declining species were also enlisted to identify SGCN habitat preferences,
the greatest stressors facing these species and potential conservation actions needed to abate those problems
or “threats”. Mississippi SGCN were assigned a Tier ranking based on their degree of imperilment (Tier 1 —
immediate needs, Tier 2 — conservation action, Tier 3 — planning or management needs, Tier 4 — extirpated or
historical occurrence). Some animal groups were not included in this revised plan such as gastropods, marine
fish and marine invertebrates which were deemed insufficiently well-known to warrant a status evaluation
comparable to that of the other species groups. Their exclusion does not indicate the absence of conservation
concern, and plans have been made to identify species of concern from these groups and to include them in
future iterations.

2 EXECUTIVE SUMMARY
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The need to identify marine fishes and invertebrates that qualify for SGCN status was discussed at the

2015 SWAP planning meeting held at the Sandhill Crane National Wildlife Refuge in Jackson County.

A working group comprised of biologists from MDWFP, Mississippi Department of Marine Resources,
Gulf Coast Research Laboratory and the Mississippi Chapter of the Nature Conservancy was established

to collect, compile, and analyze relevant data. There are no published sources available on the current

status or taxonomy of terrestrial gastropods in Mississippi and to our knowledge no experts on terrestrial
Mississippi snails. There are no published checklists on aquatic gastropods in Mississippi and the taxonomy
of aquatic snails, particularly the pleurocerids, is in a state of flux. Researchers in Alabama, North Carolina,
and the Smithsonian are currently attempting to establish a stable taxonomy for this group. Once that is
accomplished, we may be able to identify species and evaluate their status within the state.

2) Descriptions of locations and relative condition of key habitats and community types essential to
conservation of SGCN.

The 159 ecological community types used in the MNHP were combined into 15 broad habitat types and 63
subtypes for the purposes of the original SWAP. To improve the utility of these descriptions for the reader, the
MDWEFP Technical Team re-organized the habitat descriptions by the four ecoregions in Mississippi (Upper East
Gulf Coastal Plain, East Gulf Coastal Plain, Mississippi River Alluvial Plain and Northern Gulf of Mexico) for
this update. Bailey/U.S. Forest Service Ecological Units modified by The Nature Conservancy as ecoregions
continue to serve as the ecological platform Mississippi’s plan. This approach allows Mississippi’s SWAP to be
“rolled-up” with surrounding states into a national synopsis that will demonstrates to Congress and the public
that all states have conducted a coordinated, scientifically rigid account of the nation’s “at risk” wildlife and their
habitat.

In addition to a more detailed range map and summary of the condition of each habitat sub-type in
Mississippi, each habitat section includes a list of the SGCN associated with that type and a list of threats/
stressors and recommended conservation actions.

MDWEFP added a new chapter on Conservation Opportunity Areas (COAS) - large, loosely defined,
geographic areas within the state that have been identified as priority areas for management. They may
contain priority habitats or SGCN or may represent areas that have unique habitats (e.g. prairies) within them
but they are composed of many different habitats. They may have been chosen because they have a wide
range of SGCN, or because they contain areas that are particularly important to one SGCN. These priority
areas, while important, should not exclude work in other areas of the state. The COAs were chosen to give a
direction for making the most of limited resources. COAs will allow conservation actions to benefit a wider
range of species or priority habitats and can be a guide to organizations looking to focus on important areas
as well as an opportunity to develop partnerships.

Five areas were chosen as initial COAs for Mississippi. The Northeast COA incorporates the Tombigbee
River and Black Prairie area. The Southeast COA covers the Pascagoula River and its tributaries, as well as
coastal areas in Jackson County. The Pearl River/Strong River COA extends from Jackson to the coast and
incorporates the Jourdan River and coastal areas of Hancock County. The Jackson Prairie COA includes most
of the Bienville National Forest and surrounding areas. The South Delta COA lies in the MSRAP ecoregion,
north of Vicksburg.
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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.

Stresses are some attribute of an ecosystem that is impaired either directly or indirectly by humans. A
stress is a symptom that results from a threat. A threat is the activity or processes that have caused or
may be causing the destruction, degradation, and/or impairment of an ecosystem. Direct threats are
sources of stress. Threats may be historic, current, or potential.

In a nationwide effort to unify classifications of stresses and conservation actions within each SWAP,
Mississippi adopted the recommendations in A Standard Lexicon for Biodiversity Conservation: Unified
Classifications of Threats and Actions (Salafsky et. al., 2008) which classifies 11 major threat categories:

Standard Threat Categories used in Mississippi’s SWAP

Residential/commercial development
Agriculture/aquaculture

Energy production/mining
Transportation and service corridors
Biological resource use

Human intrusions and disturbance
Natural system modifications
Invasive and other problematic species and genes
Pollution

Geological events

Climate change and severe weather
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To help further define threats the Technical Committee also assigned a high, medium, or low rank to

the identified threats to aid in determining the most critical problems for each identified habitat subtype
and to facilitate identification of priority conservation actions. From these rankings, a new section and
discussion on the impact of major statewide threats (invasive species, urban sprawl, energy development,
altered fire regime, climate change) to SGCN was developed for this updated SWAP.

Notably, Mississippi’s landscape has changed dramatically since European settlement. There are almost
no places left that have not been affected by man. Urbanization, oil and gas exploration, agriculture,
fencing, dams and stream channelization, commercial forestry and many other actions have modified
wildlife and fisheries habitat and many of these land use changes have come at a great cost to wildlife.
It is not our intent to debate the benefits and detriments of land use changes and historical activities on
Mississippi’s landscape, but rather to take a meaningful look at the landscapes and habitats as they exist
today and to develop habitat restoration, conservation and protection plans benefit fish and wildlife,
particularly those SGCN.

Survey and research needs were updated from the original plan based on progress made over the past
decade. These recommendations focus on individual species, assemblages and habitats.
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4) Descriptions of conservation actions proposed to conserve the identified species and habitats and
priorities for implementing such actions.

Conservation actions are interventions or priorities that should be undertaken by resource managers or others
to reach conservation goals. Associating SGCN to their habitats guided the original process of prioritizing
conservation actions to be taken on a landscape scale for assemblages of SGCN.

Like the classifications of threats, MDWFP adopted and employed the following seven categories of conservation
actions in the Standard Lexicon for Biodiversity Conservation: Unified Classifications of Threats and Actions.

Standard Conservation Actions used in Mississippi’s SWAP

Land/water protection

Land/water management

Species management
Education/awareness

Law/policy

Livelihood, economic and other incentives
7. External capacity building
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For each threat linked to habitat subtypes for Mississippi’s SGCN, we assigned appropriate conservation
actions consistent with the standards. For the newly added discussion on the impact of major statewide threats
(invasive species, urban sprawl, energy development, altered fire regime, climate change), we included a

list of conservation actions tailored to address these key threats. For example, for invasive species such as
cogongrass, fire ants, wild hogs and fungal pathogens that are discussed in more detail, we recommend specific
conservation actions under the standard categories.

Example of conservation actions that should be applied to address invasive species include:

Conservation Action 2: Land and Water Management
* Increase early detection and response to presence of invasive species.
* Coordinate with other agencies, NGO’s, conservation groups to establish best practices for
monitoring
and controlling invasive species: establish monitoring protocols, prioritization of control efforts.
* Investigate development of more effective, lower cost control methods.
Conservation Action 4: Education and Awareness
* Increase educational awareness of invasive species and their control.
 Promote the use of native species for landscaping and wildlife habitat.
Conservation Action 5: Law and Policy
* Encourage regulatory response to importation of non-native invasive species.
* Encourage increased control of the transport and release of live non-native wildlife and plants.
Conservation Action 6: Livelihood, Economic and Other Incentives
* Identify sources of funding for long term control efforts: private and public sources of funding.
* Develop technical assistance, incentive, and cost sharing programs to prevent invasions, control or
eradicate existing invasive species, and restore natural disturbance regimes on private lands.
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Conservation Action 7 External Capacity Building
 Forming and facilitating partnerships, alliances and networks with local, state and federal agencies,
Landscape Conservation Cooperatives, Joint Ventures, non-government organizations (The Nature
Conservancy, The Audubon Society, Land Trusts, Mississippi Wildlife Federation, National Wildlife
Federation, etc.);
* Providing input to state, regional, and national organizations to help fight invasive species.
-Excerpted from Salafsky et. al. (2008)
5) Proposed plans for monitoring species identified in (1) and their habitats, for monitoring the
effectiveness of the conservation actions proposed in (4), and for adapting these conservation actions to
respond appropriately to new information or changing conditions.

Evaluating the effectiveness the SWAP has been and will continue to be accomplished by the MNHP through
an approach which incorporates short-term performance measures of actions implemented, progress toward
goals and additional planning, and long-term monitoring status of SGCN populations their habitats and key
biological communities. The extent to which the SWAP is implemented and actions performed should provide
initial indications of effectiveness of the SWAP. Examples of initial indicators may include acres or stream
miles enhanced or protected, conservation plans completed and basic research and survey projects initiated
or completed. Due to limited baseline information and the strategic scope of this document, performance
measures are necessarily broad and must realistically remain adaptive as new information becomes available
and methods improve. Over the next ten years as data become more available and the SWAP continues to

be “stepped down” into more detailed species, habitat or community specific conservation plans, additional
target performance benchmarks should be developed and pursued.

Significant changes in status of SGCN, habitat and biological communities are generally evident only
through longer-term monitoring. However, baseline information must be established to most effectively
assess changes over time. Substantial baseline information is currently available for some SGCN and key
communities. Information available for others is limited and must be acquired before changes may be
adequately tracked. This need for additional baseline information has been a key undertaking of MDWFP
through the SWG program and will continue under this second iteration.

Numerous programs, projects and plans to monitor species, habitat, communities and conservation actions
exist that are being used to monitor the SWAP. Although MDWFP through MNHP regularly performs these
activities, many others are carried out through other international, national, regional, state and local programs.
To effectively monitor the success of Mississippi’s SWAP implementation, it is essential that the efforts of all
stakeholders continue to be identified, coordinated and included.

Survey and monitoring work recommended in the 2005 SWAP and accomplished with SWG funding

in Mississippi over the past ten years has resulted in the downgrading of ranks for 13 SGCN, in the
determination that listing is not necessary for 19 species and the rediscovery of two species thought to be
extirpated from the state (Ironcolor Shiner and Rock Bass).

6) Descriptions of procedures to review the strategy at intervals not to exceed ten years.

In accordance with MDWEFP original plan, this document represents the first comprehensive revision of the
SWAP. MDWEFP, through its MNHP, intends to complete an interim five-year review for certain species
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and habitats. For Mississippi’s SWAP to meet its intended goal to improve biodiversity in the state, we must
consider the SWAP a living document and process, and must continually update, refine and revise the data
and recommendations herein. Thus, it is our intention to review, evaluate and update sections annually where
possible.

To accomplish these planned updates, MDWFP will continue to enlist the assistance of the SWAP Advisors
and committees in the review process. The continued engagement of outside advisors and experts will
allow the MDWFP SWAP Technical Committee to collaborate with conservation partners and interested
stakeholders in the future plan iterations that should result in better implementation of conservation actions,
and ultimately improved health of species of concern and their habitats.

This review process will be synchronized with our agency’s annual budget planning cycle. MDWFP will also
use its existing annual performance reports for Federal Aid projects and SWG funds to document progress on
SWAP-related activities.

New data on species and habitats will continue to be incorporated into the MNHP database regularly.
The SWG Coordinator and Technical Committee are responsible for implementing the annual review and
evaluation of the SWAP and will report annually to the MDWFP Executive Director as part of the SWG
program.

7) Plans for coordinating the development, implementation, review, and revision of the plan 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.

Development of this document was accomplished in coordination with several public wildlife agencies,
universities, conservation organizations and land managers in Mississippi and in the Southeast U.S. This
coordination was ensured by inclusion of representatives of these agencies and organizations serving as
Advisors, through individual briefings and presentations and through contact with the Expert Team and
Technical Committee. Conservation planning documents and tools provided by other agencies were gathered
and incorporated into the SWAP where possible. Other interested parties also contributed to the process
through comments via the MDWFP website.

There is one Native American tribe listed on the federal register in Mississippi -- the Mississippi Band of
Choctaw Indians. They own and manage almost 29,000 acres in several counties primarily in east-central
Mississippi. The tribal biologist participated in activities related to the revisions, including webinars and
email correspondence. Collaboration with bordering states and other State Wildlife Action Plan coordinators
occurred primarily during national and regional meetings hosted by the Association of Fish and Wildlife
Agencies (AFWA).

A list of agencies and organizations that provided input in the development of the Action Plan is listed in
Appendix II.

EXECUTIVE SUMMARY 7



[ MISSISSIPP] STATE WII DI IEE ACTION Pl AN |

MISSISSIPPI STATE WILDLIFE ACTION PLAN

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 Conservation Need (SGCN) that Congress has indicated such
programs and projects are intended to emphasize.

For this comprehensive ten-year update, our stakeholder and public outreach efforts included many approaches.
Representatives from natural resources agencies, conservation organizations, agriculture and forest products
industries, technical experts, conservation educators and academics as well as individuals and MDWFP district and
other staff were invited via email or personal contact to participate in both the original plan development and in the
review and update. During the revision process, these stakeholders communicated primarily via email, and through
individual and small group meetings and submitted comments through the SWAP page on the MDWFP website.
In addition to the assistance solicited from members of the Advisors, Expert Team and Technical and Steering
Committees, public and stakeholder input was invited through:

1. A Mississippi SWAP page on the MDWFP website

2. A press release announcing the SWAP update and changes, which resulted in interviews and subsequent
articles in statewide print media.

3. Guest appearances on the live Mississippi Public Broadcasting Creature Comforts radio show.

4. A meeting of coastal stakeholders.

5. A public webinar was to review the draft plan, discuss the revision process, and invite comments.

This comprehensive SWAP is a refinement and update of the significant information, analyses and
recommendations on all habitat types and the critical species that use them. It is important to note that this
SWAP is a work in progress and in order for it to meet its intended purpose, much more must be done to
further refine the recommendations herein and to fully develop conservation opportunity areas for our state in
conjunction with our stakeholders.

The SWAP was never intended to be a plan for MDWFP, but rather a comprehensive strategy for the entire
state. It is critical that we continue to work with stakeholders to identify partnerships for implementing
conservation actions and to ensure this entire process of conservation planning continues on a statewide basis.

Changes to the 2015 SWAP

MDWEFP is pleased to provide this comprehensive SWAP update. We have implemented several changes and
enhancements to the SWAP as recommended by the Association of Fish and Wildlife Agencies in their Best
Practices for State Wildlife Actions Plans (2011) including:

* Species of Greatest Conservation Need (SGCN) have been updated and arthropods were added to the list
* Habitat types and subtypes organized by ecoregions

» Stressors and conservation actions have been standardized in accordance with A Standard Lexicon for
Biodiversity Conservation: Unified Classifications of Threats and Actions (Salafsky et. al., 2008)

* Threats and recommended conservation actions have been updated for each habitat type

* Statewide threats are discussed in more detail

* Research and survey needs have been updated based on the investigations over the past 10 years

* A new section on Conservation Opportunity Areas in Mississippi has been added
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» Habitat maps are refined and more detailed
* A discussion the potential impacts of climate change on priority species and habitats is included
* A list of reference sites in Mississippi for habitats has been added

This document represents the summation of a conservation planning effort that officially began in 2003 in
response to the congressional mandate, but which builds upon many years of research and data accumulation
by MDWEFP and its partners, and the conservation planning efforts of many other organizations and agencies.
We hope you find it to be a useful guide to fish and wildlife conservation in Mississippi.
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CHAPTER 1

INTRODUCTION AND PURPOSE
OF THE MISSISSIPPI STATEWILDLIFE ACTION PLAN

History of SWAP

This Mississippi State Wildlife Action Plan (2015) or SWAP is a comprehensive update to the Mississippi
Comprehensive Wildlife Conservation Strategy (CWCS) published by the Mississippi Department of
Wildlife, Fisheries and Parks (MDWFP) in 2005. The development of the original CWCS (hereafter
referred to as SWAP) was a major milestone in conservation planning for Mississippi and the nation.

It marked the first time in US history that each state and territory wildlife agency and the broader
conservation community cooperated in the design of a conservation “blueprint” for all wildlife species.
Each state had for the first time identified species and habitats in greatest conservation need, key threats,
and conservation actions necessary to prevent endangered species listings and spur recovery. From 2005 to
2015, these state “blueprints” have served as a collective guide and reference for conservation actions and
a vision for how our lands, waters, fish and wildlife should be protected for the future. They have been used
extensively by public and private resource managers, land planners, decision-makers, landowners and others
as a resource.

Goal: Conservation of Mississippi’s Biodiversity

The overarching goal of this comprehensive update of Mississippi’s SWAP is: to provide a guide to effective
and efficient long-term conservation of Mississippi’s biological diversity. In order to achieve this long-term
goal, the lead agency MDWFP embarked on a multi-year, dynamic process to first develop a foundational
conservation strategy in 2005 as directed by Congress, and then to refine it through this update. By state
statute MDWFP is charged with conserving, developing, and protecting Mississippi’s natural resource and
providing outdoor recreational opportunities. In developing this 2015 SWAP, MDWFP coordinated the
update through its Conservation Biology Section housed at the Mississippi Museum of Natural Science
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(MMNS) and enlisted the help of many other resource agencies, technical experts, volunteers, staff and partners.
State Wildlife Action Plan Eight Required Elements and Location in MS SWAP

This national planning effort was inspired by the nationwide Teaming with Wildlife Coalition. Since the early
1990s, the Teaming with Wildlife Coalition has worked to secure funding for state fish and wildlife agencies to

take preventative actions keeping rare species from becoming endangered and common species abundant. In 2001,
Congress responded to this need by creating the State Wildlife Grants (SWG) program and the related Wildlife
Conservation and Restoration Program (WCRP). In order to make the best use of federal funds from the WCRP and
SWG program, Congress mandated each state and territory to develop a SWAP. Congress identified eight required
elements to be addressed in each state’s wildlife action plan, and directed that the plans must identify and be focused
on the species in greatest need of conservation yet address the full array of wildlife and wildlife-related issues. A list
of the chapters and Appendices in this 2015 Mississippi SWAP where each of the following elements is addressed is
identified below.

Required Element 1: Species - 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. (Chapter 2,3,5 and Appendices 111, VI, VII, X)

Required Element 2: Habitats - Descriptions of extent and condition of habitats and community types essential
to conservation of species identified in (1). (Chapter 2,5,6 and Appendices VI, VIII, IX, X)

Required Element 3: Threats - 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. (Chapters 4,5,6,7 and Appendix V)

Required Element 4: Conservation Actions - Descriptions of conservation actions proposed to conserve the
identified species and habitats and priorities for implementing such actions. (Chapters 4,5,6,7 and Appendix XI)

Required Element 5: Monitoring Species and Effectiveness - Proposed plans for monitoring species identified
in (1) and their habitats, for monitoring the effectiveness of the conservation actions proposed in (4), and

for adapting these conservation actions to respond appropriately to new information or changing conditions.
(Chapter 7 and Appendix XI)

Required Element 6: Review and Revision - Descriptions of procedures to review the plan at intervals not to
exceed ten years. (Chapter 8)

Required Element 7: Partnerships with Land Management Agencies and Tribes - Plans for coordinating the
development, implementation, review, and revision of the plan 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 (Chapter 2 or Appendix I1)

Required Element 8: Public Participation - 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 in greatest need of conservation (Chapter 2 and Appendix 1V)
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Development of the Comprehensive Ten Year Update

Required Element 5 above mandates that each state complete a comprehensive update of SWAP at least every
ten years. To aid each state and territory in achieving a meaningful review and revision of their SWAP, the
Association of Fish and Wildlife Agencies (AFWA) provided Best Practices for State Wildlife Action Plans
(2011) as voluntary guidance that should result in greater consistency and standardization of SWAPSs across
the county. AFWA has encouraged the use of these Best Practices to improve efforts to measure success in
conserving targeted species and natural communities, to better track progress on population recovery and
habitat goals, and to foster more collaboration across state lines (http://teaming.com/news/now-available-
best-practices-state-wildlife-action-plans-swaps).Where possible, MDWFP has adopted these Best
Practices in this revised plan.

To meet the requirements set forth by Congress and develop a useful resource, MDWFP began the update
process in the same manner as the development of the original plan. Our objectives from the beginning have
been to base the SWAP on the best currently available data on the distribution and abundance of wildlife
species in the state, particularly rare and declining species which are defined as Mississippi’s SGCN. The
plan assesses the extent and condition of habitats required by these species, as well as existing and potential
threats and conservation opportunities for these habitats. It describes research and survey needs as well as
monitoring needs, and provides a method for MDWEFP and its partners to review and revise the Action Plan
every ten years. A broad set of recommended conservation actions that may be applied locally and statewide
to achieve the ultimate goal of protecting and improving Mississippi’s diversity of native species and habitats
are included. Through the new Conservation Opportunity Areas, this plan identifies geographic regions

in Mississippi in which resources should be concentrated and emphasis placed. Where data are currently
lacking to provide a clear picture of conservation objectives, research priorities are indicated. Where the
data are sufficient to provide direction for species and habitat protection, restoration or management, these
recommendations are stated.

Coordination with agencies, organizations and corporations that manage land or administer wildlife
conservation programs in Mississippi was a key component of this effort. Because this strategy is not an
agency plan, but rather a biodiversity guide for the entire state, MDWEFP invited a broad cross section of
stakeholders to serve on its original Advisory Committee to help develop and review the 2005 plan. From
the beginning a Technical Committee of MDWFP wildlife, fisheries and museum biologists worked with
other scientists around the state and region with expertise on species of greatest conservation need and their
habitats to help compile and synthesize the data for review and input and coordinated their efforts with the
Advisory Committee. After the 2005 Mississippi plan was approved by Congress, it didn’t collect dust on the
shelf. The Technical Committee and experts continued to collaborate to update and refine the species list,
habitat descriptions based on the findings of research, survey and monitoring. An internal Steering Committee
of agency managers ensured the process followed Congressional guidelines and continues to meet the eight
elements required by law. Plan updates were posted on the MDWFP website for public review and input.

Through this new plan, MDWFP strived to improve the efficiency and effectiveness for all users. The 2005
SWAP plan is the foundation for this update, and many of species, threats, recommended conservation actions
and research and survey needs are the same. Significant progress has also occurred over the past 10 years in
the conservation and our understanding of fish and wildlife species and their needs.
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Mississippi’s Wildlife Action Plan in Action

From 2001 - 2015, over $1 billion has been allocated to state wildlife agencies across the US using a formula
based on population and land area to the SWG program. During that period, MDWFP has received almost
$7.5 million in federal SWG funding that has been matched with over $5 million in non-federal funds for
developing and implementing programs that benefit species of greatest conservation need and their habitats
in Mississippi as recommended in Mississippi’s SWAP. In addition to informing SWG investments across
the state, the SWAP has served as a strategic guide and reference for natural resource managers, as a basis for
other state and federal grant funds for wildlife conservation and as a foundation for more detailed resource
planning. It has been a useful tool for implementation of conservation actions locally, and has helped address
gaps in research, survey and monitoring of species and habitats.

The following are just a few examples of how the 2005 Mississippi SWAP continues to be used by MDWFP
and its partners across the state to achieve better results in efforts to protect and conserve fish and wildlife
habitat.

Other planning efforts

The 2005 SWAP served as a guide and resource for other strategic conservation planning, such as:

* MS Forest Legacy Program - Descriptions of forested habitats and species of greatest conservation need
dependent on those habitats served as the basis for the 2007 Forest Legacy Program Assessment of Need
(Mississippi Forestry Commission/USDA Forest Service) which is the guiding plan for Forest Legacy
Program investments. (http://www.mfc.ms.gov/forest-legacy.php)

* MS Forest Assessment and Resource Strategy (2010) — Threats and conservation actions from the 2005
SWAP served as foundation for many recommendations for forest conservation, protection and restoration in
this statewide forest action plan (Mississippi Forestry Commission/USDA Forest Service) (http://www.mfc.
ms.gov/pdf/Forest_Assessment/MS_Assessment_Resource_Strategy 2010.pdf)

» Technical resource for ongoing federal and state planning efforts such as the RESTORE Act and post
Deepwater Horizon Gulf ecosystem recovery planning by the Mississippi Department of Environmental
Quality and the federal RESTORE Council, Partners in Flight priorities, Landscape Conservation
Cooperatives, migratory bird Joint Venture planning, Mississippi Bat Working Group.

* The original plan was instrumental in the development of Audubon Mississippi’s Waterbirds on Working
Lands in Mississippi report (http://hogisland.audubon.org/sites/default/files/documents/waterbirds_on_
working_lands_in_mississippi_jan_2007.pdf).

« Southeast Aquatic Habitat Plan (Southeast Aquatic Resources Partnership) (http://southeastaquatics.net/
resources/sarps-special-reports/the-southeast-aquatic-habitat-plan-sahp/southeast-aquatic-habitat-plan-
sahp-1/view)

* Southeastern Coastal Plain Aquifer System

» Lower Mississippi Valley Joint Venture

* East Gulf Coastal Plain Joint Venture

* Technical resource for mitigation bank across the state
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Grants and proposals for implementing conservation actions

Priority species and actions to address identified threats described in the 2005 SWAP have been the basis for
many successful government and non-government conservation grants in Mississippi including:

* Endangered Species Grants (USFWS)

« State Wildlife Grants Programs (led by MDWFP)

* Partners for Fish and Wildlife (USFWS/Partners)

» Landowner Incentive Program (MDWFP)

* North American Wetlands Conservation Act (USFWS/partners)

* National Fish and Wildlife Foundation (private/public partnerships)

* Farm Bill programs (USDA) such as EQIP (Environmental Quality Improvement Program)

« State Acres for Wildlife/Conservation Reserve Program (USDA) for black belt prairie, black bear habitat,
bobwhite quail habitat

Blueprint for survey, research and monitoring of species and habitats of concern

The 2005 SWAP identified priority survey, research and monitoring needs for SGCN that has been followed
and implemented by MDWFP with funding from SWG and other sources for over a decade. Survey and
monitoring work from SWG funding in Mississippi has resulted in the downgrading of ranks for 13 species
of greatest conservation need, in the determination that listing is not necessary for 19 species and the
rediscovery of two species thought to be extirpated from the state (Ironcolor Shiner and Rock Bass). Below
is a comprehensive list of the SWG investments through 2014 driven by the SWAP since the beginning of the
program in Mississippi.
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Table 1.1 State Wildlife Grant Program Investments in Mississippi

STATE
WILDLIFE YEAR STATE WILDLIFE GRANT INVESTMENTS IN MISSISSIPPI (2003 -2014)
GRANT #
T-1 2/11/2003 | Paddlefish population and movement assessment on Tennessee-Tombigbee Waterway
T-2 2/1/2003 | Population assessment of Gulf Coast Strain Walleye in Tennessee-Tombigbee Waterway
Black Bear Population Assessment; Black Bear Movement Assessment; Black Bear
T3 6/5/2003 Translocation; Natural Heritage Database Digitization; Tilapia (potential threat to SGCN)
Dispersal Mechanisms in Mississippi; Conservation Strategy Planning; SGCN Surveys: SGCN
Bats, Alligator Gar, SGCN Fishes in Tennessee-Tombigbee Waterway
T4 2/1/2004 | Gulf Coast Strain Walleye Hatchery Facility Construction
T5 1/1/2005 Natural Heritage Database Management, Conservation Strategy and Development; SGCN
Surveys: Glass Lizard, Black Pine Snake; Biological Collections Curation
State Comprehensive Wildlife Conservation Strategy Development; State Comprehensive
T6 1/1/2007 Wildlife Conservation Strategy Implementation; SGCN Population Genetics: Starhead
Topminnow, Western Starhead Topminnow; SGCN Surveys: Spotted Skunk, Long-Tailed Weasel;
Biological Collections Curation
T-7-HM 1/1/2008 | Habitat Characteristics and Reproductive Biology of SGCN Saltmarsh Topminnow
State Comprehensive Conservation Strategy Planning; State Comprehensive Conservation
Strategy Implementation; State Comprehensive Wildlife Conservation Strategy Coordination;
T-8-1-R 1/8/2008 | Population Structure and Feeding Habits of SGCN Alabama Shad; SGCN Surveys: Swallow-
Tailed Kite, Oldfield Mouse, Eastern Spotted Skunk; SGCN Surveys on State-Owned Lands;
Biological Collections Curation
State Comprehensive Wildlife Conservation Strategy Development; State Comprehensive
T-9-R 7/1/2009 | Wildlife Conservation Strategy Implementation; SGCN Surveys: Spotted Skunk, Long-Tailed
Weasel; Biological Collections Curation
Cogongrass Control in SGCN Habitats; Incorporation of GIS and Remote Sensing Into State
T-10-R 1/1/2009 ; - .
Comprehensive Wildlife Conservation Strategy
T-11-P 7/1/2009 | State Comprehensive Wildlife Conservation Strategy Revision
T-12-R 1/1/2009 | SGCN Yazoo Darter Population Status, Habitat Use and Reproductive Biology
T13-R 1/1/2010 antlpued Investlggtlon of GIS and Remote Sensing Applications to the State Comprehensive
Wildlife Conservation Strategy
State Comprehensive Wildlife Conservation Strategy Development; State Comprehensive
Wildlife Conservation Strategy Implementation; SGCN Bat Surveys on State-Owned Lands;
T14 2/1/2010 Gopher Tortoise Relocation; Biological Collections Curation; SGCN Surveys: Bald Eagle,
Gopher Tortoise, Oldfield Mouse, Webster’s Salamander, SGCN Shore Birds, Nightjar,
Frecklebelly Madtom, Pearl Darter, Alabama Shad, Southern Redbelly Dace, Piebald Madtom,
Diamondback Terrapin, Alabama Red-belly Turtle
T-15-R 1/1/2010 | Monitoring of SGCN Swallow-Tailed Kite Pre-Migration Roosts
Black Bear Population Assessment; Black Bear Movement Assessment; Black Bear
Translocation; Paddlefish Rearing, Stocking and Monitoring; Whitenose Syndrome in SGCN
T-16 4/15/2011 | Bats Monitoring and Testing; SGCN Surveys: Ironcolor Shiner, Piebald Madtom, Gopher
Tortoise, Webster’s Salamander, Spotted Skunk, Oldfield Mouse, SGCN Crayfishes, SGCN
Mussels, Hellbender, SGCN Shore Birds; Biological Collections Curation
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WILDLIFE YEAR STATE WILDLIFE GRANT INVESTMENTS IN MISSISSIPPI (2003 -2014)
GRANT #

Black Bear Population Assessment; Black Bear Movement Assessment; Black Bear
Translocation; Paddlefish Rearing, Stocking and Monitoring; Whitenose Syndrome in SGCN
T-17 10/1/2012 | Bats Monitoring and Testing; SGCN Surveys: Ironcolor Shiner, Piebald Madtom, Gopher
Tortoise, Webster’s Salamander, Spotted Skunk, Oldfield Mouse, SGCN Crayfishes, SGCN
Mussels, Hellbender, SGCN Shore Birds; Biological Collections Curation

Black Bear Population Assessment; Black Bear Movement Assessment; Black Bear Transloca-
tion; Paddlefish Rearing, Stocking and Monitoring; Whitenose Syndrome in SGCN Bats Moni-
T-18 10/1/2013 | toring and Testing; SGCN Surveys: Ironcolor Shiner, Gopher Tortoise, Webster’s Salamander,
Spotted Skunk, Oldfield Mouse, SGCN Crayfishes, SGCN Mussels, Hellbender, SGCN Shore
Birds; Biological Collections Curation

Improved coordination with other agencies/partners/resource managers

» Well described habitats and identification of suites of species of concern and recommended conservation
actions have helped MDWFP managers and other agency, non-profits, and other partners focus their limited
funds for conservation of species.

* Used as reference and guide for baseline documents for conservation easements and other best practices on
private lands across Mississippi and in establishment of mitigation banks.

Changes to the 2015 SWAP

MDWEFP is pleased to provide this comprehensive SWAP update for the entire state to improve the usefulness
of this Plan as a resource and a means for conserving biodiversity. We have implemented several changes and
enhancements to the SWAP as recommended by Teaming with Wildlife Committee in their voluntary Best
Practices for State Wildlife Actions Plans (2011) including:

* Species of Greatest Conservation Need (SGCN) have been updated and arthropods were added to the list
* Habitat types and subtypes organized by ecoregions

» Stressors and conservation actions have been standardized in accordance with A Standard Lexicon for
Biodiversity Conservation: Unified Classifications of Threats and Actions (Salafsky et. al., 2008)

* Threats and recommended conservation actions have been updated for each habitat type

* Statewide threats are discussed in more detail

* Research and survey needs have been updated based on the investigations over the past 10 years

* A new section on Conservation Opportunity Areas in Mississippi has been added

« Habitat maps are refined and more detailed

* A discussion the potential impacts of climate change on priority species and habitats is included

* A list of reference sites in Mississippi for habitats is included in the Appendix

This document represents the summation of a conservation planning effort that officially began in 2003 in
response to the congressional mandate, but which builds upon many years of research and data accumulation
by MDWEFP and its partners, and the conservation planning efforts of many other organizations and agencies.
We hope you find it to be a useful guide to fish and wildlife conservation in Mississippi.
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CHAPTER 2
APPROACH AND METHODS

Organizational Structure

The primary responsibility for developing the Mississippi State Wildlife Action Plan (SWAP) was given to
the Mississippi Museum of Natural Science (MMNS) which functions as the MDWFP’s non-game wildlife
program and includes the Mississippi Natural Heritage Program (MNHP). Over the past four years the
MDWEFP Conservation Resources Management Biologist, Kathy Shelton managed all aspects of the Action
Plan development in concert with a contract Coordinator, Elizabeth Rooks-Barber. Similar to the process
used to develop the original SWAP, three committees (Technical and Steering Committees and Advisors))
and a group of wildlife experts (Expert Advisors) were established to guide this effort and revision the Action
Plan for the state of Mississippi. For a full list of committee members and advisors, see Appendix Il. Each
committee is described below.

The 2015 SWAP Technical Committee was composed of MDWFP’s wildlife, fisheries, and museum
biologists. They gathered and analyzed information needed to identify Mississippi’s species and habitats

of greatest conservation need, threats/limiting factors and potential conservation actions. They met every
three to four weeks over a period of three years, and significant correspondence and work occurred between
meetings. They also coordinated their efforts with an Expert Advisors Team composed of scientists in the
state and region with expertise on the Species of Greatest Conservation Need (SGCN), and who provided
additional input on species, habitats, threats and conservation actions. These experts also gave feedback
individually to members of the Technical Committee on an as needed basis.

A Steering Committee composed of MDWFP management (wildlife, fisheries, and museum administrators)
and the SWAP coordinators worked to ensure overall coordination of plan development and incorporation of
the eight required elements. They approved plan formatting, plans for stakeholder and public involvement,
plan review and revision and the agency approval process. They communicated on an as needed basis through
email, phone, or in person.
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Stakeholder and Public Input

Representatives from natural resources agencies, conservation organizations, agriculture and forest

products industries, technical experts, conservation educators and academics as well as individuals and
additional MDWEFP district and other staff were invited via email or personal contact to participate in the
original plan development and in the review and update of the Mississippi SWAP. During the revision of

the SWAP, these stakeholders communicated primarily via email, and through individual and small group
meetings and submitted comments through the SWAP page on the MDWFP website. Their role was to
provide input and advice during the development of the strategy, recommend existing plans or strategies for
incorporation, and to review and comment on drafts of the strategy prior to submission. In August 2015 a
stakeholder meeting was held in the Mississippi Gulf Coast region with coastal and marine scientists and
other interested parties and a statewide public webinar was conducted in cooperation with the Mississippi
State University Cooperative Extension to review the draft SWAP update and seek input. During this meeting and
webinar, SWAP Coordinators and Technical Committee members shared information on designation of SGCN and
habitats, identification of threats to SGCN and their habitats, potential conservation actions and opportunities for
collaboration with other agencies and organizations, as well as changes from the 2005 plan. Several stakeholders
provided comments which were considered by the Technical Committee and incorporated into this revised plan.

In addition to the assistance solicited from members of the Advisors, Expert Team and Technical and Steering
Committees, public input has been sought in other capacities since the beginning of Mississippi’s planning
process and included:

1. A Mississippi SWAP page on the MDWFP website was developed in July 2015 (http://www.mdwfp.
com/seek-study/state-wildlife-action-plan.aspx) and was used to post updated plan elements after review by
Advisors, Technical and/or Steering Committees. The website was the primary method of providing SWAP
revisions to the public and stakeholders for additional review and comments and included a direct link

to email for feedback. The site will remain active as the 2015 SWAP is implemented and additional planning
iterations are developed.

2. A press release announcing the SWAP update and changes to the SGCN list was sent to all press outlets in
Mississippi on July 20, 2015. This release contained the website, email address and contact information for
the Mississippi SWAP Coordinator. This resulted in several contacts from the public offering to assist in the
revisions and implementation of the plan. The release was also included in the MDWFP Newsletter on August
6, 2015.

3. The press release above resulted in an interview and subsequent article published in the McComb
Enterprise-Journal on July 26, 2015. The Associated Press ran this article which appeared in several state
newspapers (e.g. The Clarion Ledger, GulfLive.com, Digital World News, Jackson Sun Times) on July 28,
2015. In addition, links to the articles and the website were posted on the social media site Facebook. See
Appendix IV for press releases and articles.

4. Mississippi’s SWAP Coordinator Kathy Shelton was a guest on the Mississippi Public Broadcasting
Creature Comforts radio show on August 6, 2015 and discussed the importance of the SWAP as well as
changes to the plan and the scheduled public webinar.
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5. A meeting of coastal stakeholders was held on August 10, 2015 at the Sandhill Crane National Wildlife
Refuge. A total of 19 people from 12 agencies or organizations attended. Many participants were involved in
the original 2005 plan development.

6. With assistance from Mississippi State University (MSU) Extension Service, a public webinar was
conducted on August 19, 2015 to review the draft plan, discuss the revision process, and invite comments. A
total of 33 registrants from 17 Agencies or organizations participated in the webinar. The webinar was also
recorded and posted on the MSU Distance Learning website for later viewing.

7. Collaboration with bordering states and other State Wildlife Action Plan coordinators occurred primarily
during national and regional meetings hosted by the Association of Fish and Wildlife Agencies (AFWA).
National SWAP meetings were held at the National Conservation Training Center in Shepherdstown, WV

in June of 2013 and St. Louis, Missouri in July 2014. MDWFP Coordinators actively participated in all
national meetings and collaborated with other southeastern states through the Southeastern Association of
Fish and Wildlife Agencies (SEAFWA) Wildlife Diversity Committee. Coordinators attended the Wildlife
Diversity Program Managers meeting held in Live Oak, Florida in January 2014 as well as the 2015 Wildlife
and Sportfish Restoration Region 4 Federal Aid Meeting in Gatlinburg, TN in May. Mississippi Action Plan
coordinators corresponded with other state coordinators between meetings via e-mail and telephone. A summary of
public and stakeholder comments and how MDWFP addressed them is in Appendix I\V.

Coordination with Other Agencies

Development of this document was accomplished in coordination with several public wildlife agencies,
universities, conservation organizations and land managers in Mississippi and in the Southeast U.S. This
coordination was ensured by inclusion of representatives of these agencies and organizations serving as Advisors,
through individual briefings and presentations and through contact with the Expert Team and Technical Committee.
Conservation planning documents and tools provided by other agencies were gathered and incorporated into the
SWAP where possible. Other interested parties also contributed to the process through comments via the MDWFP
website.

Element seven mandated by Congress in the development of each state’s SWAP requires the lead agency to
coordinate with “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.” There is one Native
American tribe listed on the federal register in Mississippi -- the Mississippi Band of Choctaw Indians. They
own and manage almost 29,000 acres in several counties primarily in east-central Mississippi. The tribal
biologist participated in activities related to the revisions, including webinars and email correspondence.

A list of agencies and organizations that provided input in the development of the Action Plan is listed in
Appendix II.
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Selection and Revision of Species of Greatest Conservation Need (SGCN)

The revision of the SGCN list for the 2015 SWAP involved reviewing and updating the information used to
develop the original list in 2005. New information gathered on species was considered as well as any changes
in State or Global ranks (according to NatureServe that assigns range wide or global status and status within
the state based - http://explorer.natureserve.org/nsranks.htm), federal or state threatened or endangered status,
etc. Experts throughout the state and region were consulted during this evaluation of the original list. This
evaluation of the original list resulted in the addition or removal of several species and changes as follows.

The 2005 SGCN list did not include tracked gastropods and insects, marine fish and marine invertebrates
which were deemed insufficiently well-known to warrant status evaluation. For the 2015 revision, certain
insect species were included if it there was sufficient evidence for concern. A total of 20 species were added
(1 mussel, 2 crustaceans, 1 arachnid, 9 insects, 2 amphibians, 5 reptiles, 1 mammal), species were removed
(2 mussels, 3 crustaceans, 2 amphibians, 2 birds), and the Tier assignments were changed for 12 bird species
(5 Tier assignments were lowered, 7 Tier assignments were raised). Note that a four-tiered approach was
developed by Mississippi’s 2005 SWAP Technical Committee to determine where Mississippi’s SGCN rank
within the list and as an aid in evaluation of the relative conservation priority of each species. This priority
approach was also designed to aid in determination of the most critical habitats (in terms of importance to
SGCN) in the state and to assist in ranking of conservation approaches in the future. Because there is no
national standardized method for states to follow in prioritization of the relative conservation need of SGCN,
the Technical Committee selected a set of criteria that can be applied objectively across the entire range of
animal taxa included in this report. More information on ranks, tiers and the process of selecting SGCN can
be found in Chapter 3.

Threats and Conservation Actions

The third element required by Congress in the development of the SWAP involves the description of
problems that may adversely affect SGCN or their habitats. There are several different approaches noted

in the literature, but most rely on identification of “stresses” or “threats” and/or *“sources of stress” in the
environment. The Best Practices for State Wildlife Action Plans (2012) recommends using the definitions and
hierarchy found in the Salafsky et al. (2008) paper entitled A Standard Lexicon for Biodiversity Conservation:
Unified Classifications of Threats and Actions. Creating consistency across state plans will make multi-state
cooperation and projects easier to design by identifying shared threats and actions across states. The Technical
Committee completed a comparison of threats from the 2005 plan and updated all SGCN and habitat threats using
the new definitions. The Technical Committee also assigned a high, medium, or low rank to the identified threats
to aid in determining the most critical problems for each identified habitat subtype and to facilitate identification of
priority conservation actions. More information on threats and conservation actions can be found in Chapter 4.
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Classifying Wildlife Habitats in Mississippi

Element two requires each state to produce “descriptions of locations and relative condition of key habitats and
ecological community types essential to conservation of species identified as SGCN”. To originally address this
element, experts used the survey (Appendix I11) to identify and note the relative significance of the habitats and
ecological communities for potential SGCN. Associating SGCN with their habitats and communities guided the
process of prioritizing conservation actions to be taken. Targeting key habitats for conservation actions is often
an effective way to ensure long-term survival of many SGCN. Prioritizing and implementing actions that protect,
conserve or enhance habitats or communities shared by multiple SGCN should increase return on investments.

The Mississippi Natural Heritage Program (MNHP) Ecological Community List was simplified and
incorporated within the SWAP to expedite the process of associating SGCN with their habitats and
communities. The MNHP list is holistic and ecologically based. Terrestrial habitats are typically classified
by a combination of the dominant vegetation cover and moisture availability. Aquatic habitats are primarily
classified by ecoregion, stream size and/or drainage, differences in soil type and topography. The National
Wetlands Inventory (NWI) provides a basic classification system for all types of wetlands found throughout
the United States including marine environments. The major categories of this classification are system
(marine and estuarine types), subsystem (intertidal and subtidal), class (substrate type), subclass (exposure/
energy levels), and modifiers (i.e. water depth, salinity, etc.). The MNHP list includes 159 natural, semi-
natural, managed, weedy and probable subtypes which have been assigned conservation priority ranks
indicating their relative endangerment or abundance (See Appendix X for information on interpreting those ranks).

For the purposes of this plan, the 159 ecological community types used in the MNHP were combined into 15
broad habitat types and 63 subtypes. The following table lists the habitats which are generally organized on
the basis of land type, vegetation and the availability of moisture (by ecoregion).

To aid the reader, a table providing a crosswalk of the MNHP ecological community types with the SWAP habitat
types and subtypes is included in Appendix VII1. We have also added Appendix X with a list of reference sites in
Muississippi for each habitat subtype to this updated plan.

See Chapter 5 for general descriptions of conditions for habitat types and subtypes located within the four
ecoregions of Mississippi.
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Table 2.1 Wildlife Habitat Types and Subtypes in Each Ecoregion of Mississippi

HABITAT TYPE/SUBTYPE NAME

ECOREGIONS*

NGM

EGCP

UEGCP

MSRAP

Xeric-Mesic Upland Forests/Woodlands

Xeric Hardwood Forests

Xeric Longleaf Pine Forests

Xeric-Mesic Hardwood Forests

Xeric-Mesic Shortleaf/Loblolly Pine Forests

Mesic Upland Forests

Southern Mixed Hardwood Forests

Mesic Longleaf Pine Savanna/Forests

Loess Hardwood Forests

Lower Slope/High Terrace Hardwood Forests

Rock Outcrops and Caves

Rock Outcrops

Caves

Bottomland Hardwood Forests

Bottomland Hardwood Forests

Swamp Forests

Bald Cypress/Gum Swamp Forests

Small Stream Swamp Forests

Riverfront Forests/Herblands/Sandbars

Cottonwood/Black Willow/River Birch Woodlands

Sandbars

Wet Pine Savannas/Flatwoods

Wet Pine Savannas

Slash Pine Flatwoods

Pitcherplant Bogs

Prairies

Northeast Prairie/Cedar Glades

Jackson Prairie

Inland Freshwater Marshes

Freshwater Marshes

Lacustrine (Lentic) Communities

Oxbow Lakes

Reservoirs

Ephemeral (Temporary) Ponds

Beaver Ponds
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HABITAT TYPE/SUBTYPE NAME ECOREGIONS*

NGM |[EGCP [UEGCP | MSRAP

Upland Maritime and Estuarine Fringe Habitats

Barrier Island Uplands

Barrier Island Wetlands

Barrier Island Beaches

Mainland Beaches

Shell Middens and Estuarine Shrublands

Maritime Woodlands

Estuary and Mississippi Sound (Inside or Associated with Barrier Islands)

Estuarine Bays, Lakes and Tidal Streams

Estuarine Marshes

Salt Pannes

Seagrass Beds

Mollusk Reefs

Muississippi Sound

Barrier Island Passes

Marine Habitats (Outside Barrier Islands)

Marine Habitats (Smooth Bottoms)

Hard Bottoms and Oceanic Reefs

Artificial Habitats

Urban and Suburban Lands

Buildings, Bridges, Overpasses, etc.

Utility Right-of-ways

Hay and Pasture Lands

Pine Plantations

Shrublands

Row Crops

Artificial Ponds

Man-made Beaches ®

Artificial Reefs ®
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HABITAT TYPE/SUBTYPE NAME ECOREGIONS*
NGM |EGCP |UEGCP | MSRAP
Streams (Lotic Communities) ) ) ) )
Mississippi River )
Mississippi Alluvial Plain (MAP) )
Upper Coastal Plain, Yazoo Drainage )
Northeast Hills, Tennessee River Drainage )
Tombigbee Drainage )
Lower Mississippi North Drainage (LMND) Hatchie and Wolf Systems )
Upper Coastal Plain, Pearl River Drainage )
Lower Coastal Plain, Pearl River Drainage ) ) )
Big Black River Drainage °
Pascagoula Drainage ® ) ®
Coastal Rivers Drainage ) ) )
Lake Ponchartrain Drainage )
Lower Mississippi South Drainage )
*Ecoregions NGM -Northern Gulf of Mexico EGCP -East Gulf Coastal Plain

UEGCP -Upper East Gulf Coastal Plain MSRAP -Mississippi River Alluvial Plain

Selected References for Chapter 2
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(SWAP) Best Practices Working Group. 2012. Best Practices for State Wildlife Action Plans — Voluntary
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Agencies. 80 pp.

Mississippi Natural Heritage Program. 2005. Ecological Community List. Museum of Natural Science,
Mississippi Department of Wildlife, Fisheries, & Parks. Jackson, Mississippi.

Salafsky, N., D. Salzer, A.J. Stattersfield, C. Hilton-Taylor, R. Neugarten, S.H.M. Butchart, B. Collen, L.L.
Master, S. O’Connor, and D. Wilkie. 2008. A Standard Lexicon for Biodiversity Conservation: Unified

Classifications of Threats and Actions. Conservation Biology 22:897-911.
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CHAPTER 3

SELECTING AND PRIORITIZING MISSISSPPI’S SPECIES
OF GREATEST CONSERVATION NEED

The MNHP operates under the auspices of the MDWFP through the MMNS bureau. It maintains a database
of approximately 400 species of animals in Mississippi. This includes vertebrates and invertebrates native

to the state. To develop conservation priorities, each of these species is ranked according to the number of
occurrences, population trends, and threats.

There are approximately 1500 known species of animals in Mississippi which can be tracked by the MNHP,
including all of the representatives of the groups gastropoda (snails); bivalvia (mussels); malacostraca
(amphipods, crayfish, shrimp, isopods); arachnida (spiders, mites, ticks); insects; fish (including the
cephalaspidomorphi - jawless fish/lampreys) and the osteichthyes (bony fish); amphibians (frogs and
salamanders); reptiles (lizards, snakes, turtles, alligators); birds; and mammals. Tracking entails maintaining
a database on occurrence localities, population status, and habitat conditions for tracked species. Many of
the animals in the groups listed above are common, however, and are not tracked. Tracking is focused upon
species known or suspected to occur in low numbers (S1 through S3 including the borderline ranking of
S3S4; See definitions below). These are designated as Species of Special Concern. There are 389 special
concern animals, which include 8 gastropods, 49 bivalves, 37 crayfish and shrimp, 1 arachnid, 69 insects, 1
lamprey, 76 fish, 21 amphibians, 37 reptiles, 72 birds, and 18 mammals.
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In preparation for the original 2005 SWAP and to develop the original SGCN list, the Animals of Special
Concern list was evaluated by the SWAP Technical Committee and our Expert Team consisting of biologists
with expertise relative to those species. These biologists assessed the ranks and provided extensive input via
a survey regarding those ranks and the population status, species distribution, and habitat status (see survey in
Appendix I11). This original survey was sent to 81 individuals around the state and region, and 46 responded
by completing 1,004 surveys. For species that were considered for addition in the current revision, a similar
survey was conducted to gather consistent data about each new species.

The original list that was evaluated did not include tracked gastropods and insects, marine fish and marine
invertebrates which were deemed insufficiently well-known to warrant status evaluation comparable to that of the
vertebrates, mussels and crayfish. From that survey and review process, the 2005 SGCN list was developed for
the purposes of Mississippi’s SWAP. For the 2015 SWAP revision, the original list was reviewed and updated. Any
changes in State or Federal status were updated. The MDWFP Technical Committee and Expert Team reviewed
the status of each species and made changes as needed. A total of 20 species were added (1 mussel, 2 crustaceans,
1 arachnid, 10 insects, 2 fishes, 2 amphibians, 1 reptile, 1 bird, 1 mammal), 10 species were removed (2 mussels, 3
crustaceans, 2 amphibians, 3 birds), and the Tier assignments were changed for 12 species (5 Tier assignments were
lowered, 7 Tier assignments were raised). For the 2015 plan an effort was made to include those arthropods that
were of regional or national concern. Of the 20 species added, 11 were arthropod species. There are a total of 310
species on the 2015 SGCN list: 49 mussels, 32 crustaceans, 1 arachnid, 10 insects, 76 fishes, 19 amphibians, 36
reptiles, 69 birds, and 18 mammals.

The SGCN list, which can be found at the end of this chapter, includes:

» Those species listed by state or federal statute as threatened or endangered.

* Species tracked by the Mississippi Natural Heritage Program, which includes species ranked as S1
(critically imperiled), S2 (imperiled) or (S3) vulnerable.

* Those species with low population density, low reproductive potential and/or narrow geographic
distributions that may not be included in endangered, threatened, imperiled or at-risk classifications
(or are thought to be declining rapidly).
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Additionally, species that have been identified as a conservation priority under national plans and peer-
reviewed publications were considered for inclusion on the SGCN list. Examples of peer-reviewed
publications which identify species as conservation priorities are: Partners In Flight North American
Landbird Conservation Plan, U.S. Shorebird Conservation Plan, North American Waterfowl Management
Plan, and the North American Waterbird Conservation Plan. Fish species identified as threatened or
vulnerable by the American Fisheries Society and freshwater mussel species identified as endangered,
threatened, or special concern by the American Fisheries Society were also considered.

As noted above, some species on the MNHP’s list of Animals of Special Concern were excluded from
selection as SGCN. However, these animals will continue to be tracked by the NHP and may appear on future
iterations of the SGCN.

When reviewing the scored data, some species at the extreme periphery of their range in Mississippi,
accidentals and/or sporadic migrants were not considered priority species for the SGCN list. While not
included on the Mississippi SGCN list as individual species, we elected to include, as groups, lists of pelagic
birds and migratory songbirds and shorebirds. These bird species (listed in Appendix VII) migrate through or
are rare visitors to Mississippi. Also, individual migratory songbird species which breed in Mississippi, but
which weren’t considered of sufficient conservation need to be considered separately were captured in that
list. They are included as groups in an effort to acknowledge the importance of Mississippi’s habitats to their
conservation and survival.
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Definition Of Ranks For Animals Of Special Concern (Used To Develop The SGCN L.ist)

HERITAGE RANKS: The MNHP uses the Heritage ranking system developed by The Nature Conservancy
(http://explorer.natureserve.org/nsranks.htm). Each species is assigned a GRANK representing its range
wide or global status and an SRANK representing its status in the state. A guide to ranking criteria and
symbols follows:

S1  Critically imperiled in Mississippi because of extreme rarity (5 or fewer occurrences or very few
remainingindividuals or acres of habitat) or because of some factor(s) making it vulnerable to
extirpation.

S2  Imperiled in Mississippi because of rarity (6 to 20 occurrences) or because of some factor(s)
making it vulnerable to extirpation.

S3  Rare or uncommon in Mississippi (21-100 occurrences).

S4  Widespread, abundant, and apparently secure in the state, but with cause for long-term concern.

S5  Demonstrably widespread, abundant, and secure in the state.

SH  Of historical occurrence in Mississippi, perhaps not verified in the past 20 years and suspected to be extant.
An element would also be ranked SH if the only known occurrence(s) were destroyed, or if it had been
sought extensively and unsuccessfully looked for. Upon verification of an extant occurrence, SH- ranked
elements would typically receive an S1 rank.

SU  Possibly in peril in Mississippi but status uncertain; need more information. May also be represented
by S?

S?  Unranked: Element is not yet ranked in the state.

SX  Element is believed to be extirpated from the state.

SE  Exotic: An exotic established in the state; may be native in nearby regions (e.g. pecans along the
eastern seaboard of the US)

SA Accidental: accidental or casual in the state (i.e. infrequent and far outside usual range).

SNA Not Applicable: A conservation status rank is not applicable because the species is not a suitable
target for conservation activities

SP  Potential: Element potentially occurs in the state but no occurrences reported.

SR Reported: Element reported in the state but without persuasive demonstration which would provide a basis
for either accepting or rejecting (e.g. misidentified specimen) the report.

SRF Reported falsely: Element erroneously reported in the state and the error has persisted in the

literature.

HYB Hybrid: Element represents hybrid of species.

SSYN Synonym

Breeding Status: (Applicable to migratory species, mainly birds, but also includes sea turtles, some fish and
some insects).

B = Breeding Status

N = Non-breeding Status

Qualifiers:
? = Inexact
C = Captive or Cultivated only
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GRANK: Criteria follow those of SRANK except for species having several subspecies. In these cases, a
subrank, made up of the letter “T” plus a number or letter (1,2,3,4,5,H,U, X,?), is added to the GRANK.

STATE STATUS: Eighty-five animals have been designated as state endangered through the Mississippi
State Law, the Nongame and Endangered Species Conservation Act of 1974. Plants receive no formal
legal protection by state law in Mississippi other than that provided for in the trespass laws.

FEDERAL STATUS: The following is a guide to acronyms taken from the Federal Register.

LE ENDANGERED. A species which is in danger of extinction throughout all or a significant portion
of its range.

LT THREATENED. A species which is likely to become an endangered species within the
foreseeable future throughout all or a significant portion of its range.

C CANDIDATE SPECIES. Species for which the US Fish and Wildlife Service (USFWS)
currently has substantial information supporting the biological appropriateness of proposing to
list as endangered or threatened. Proposed rules have not yet been issued because they have been
precluded at present by other listing activity. Development and publication of proposed rules is
anticipated, however, and the USFWS encourages federal agencies and other appropriate parties to
give considerations to the following categories in environmental planning.

PS POPULATION SEGMENT / DISTINCT POPULATION SEGMENT. The species or
subspecies is listed in a portion of the population or range. The Distinct Population Segment is
described geographically instead of biologically
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Prioritization of Mississippi’s Species of Greatest Conservation Need

A four-tiered approach was developed by the 2005 SWAP Technical Committee to determine where Mississippi’s
SGCN rank within the list and as an aid in evaluation of the relative conservation priority of each species. Because
there is no national standardized method for states to follow in prioritization of the relative conservation need of
SGCN, the Technical Committee selected a set of criteria that can be applied objectively across the entire range of
animal taxa included in this report (mammals, birds, reptiles, amphibians, fish, crustaceans and mussels).

The Technical Committee elected to evaluate species based on seven relatively objective criteria that can be
broadly applied. The 2005 ranking system described below is a matrix of seven criteria (designated as A-G,
described below) under which each species would receive a score between one (1) and three (3) for all criteria
except for C which would score one (1) to four (4) and E which would receive a score of zero (0) or one (1).

Description of Each Criterion Used to Prioritize SGCN

A) Nationwide Conservation Priority Rank (www.natureserve.org)
The network of State Natural Heritage Inventory Programs ranks

all species on a scale of G1 through G5 with G1 species being the
most imperiled and G5 species being the most secure. The MNHP
ranking incorporates several aspects of a species’ status including the
number of known populations, the degree of threats to the species, the
species’ population trend and the degree of uncertainty regarding the
species’ status. Each species’ NHP Global Rank (GRANK) is identical
across its range in the United States and can be obtained from the
NatureServe Website.

B) Eligibility of Species to Receive Other Sources of Federal Aid Funding

One of the selling points used to develop support for the State Wildlife Grants (SWG) program in Congress has
been that it meets unfunded wildlife conservation needs. As such, state wildlife agencies have been cautioned
against using these funds to supplement traditional management programs such as endangered and threatened
species recovery, sport fish management or game management. The original Technical Committee chose to follow
an evaluation method that several states used which incorporates a consideration of alternative funding availability
as an evaluation criterion. Incorporating this criterion does not eliminate endangered, threatened, game and sport
fish species from the list of species of greatest conservation need; however, it does lower their ranking relative to
other species. For example a sport fish, game mammal or game bird species which is eligible for funding under the
existing Dingell Johnson (DJ)/Wallop-Breaux (WB) or Pittman-Robertson (PR) federal aid programs or a federally
listed or candidate species (Endangered Species Act or ESA) receives fewer points because there is an existing
funding avenue to meet their needs.

C) Percent of Population Size or Geographic Range within Mississippi

This criterion evaluates how important the state of Mississippi is to the conservation of the species. A species
receives a higher score if it is found only in Mississippi (endemic) and/or a few surrounding states and a lower
score if Mississippi is on the periphery of its range. This takes into consideration the national intent to place
funding where it can be most effective — usually within the heart of a species’ geographic range. Because
population size is unknown for most species, the geographic range is used as a surrogate for population size.
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D) Trend in Population Size

For this criterion, population size refers to the total theoretical number of individuals of the species that
reside in or migrate through the state. Scientists, through the survey included in Appendix I11, were asked
to subjectively evaluate whether the population numbers for each species are increasing, stable, or declining.
These evaluations were based on the knowledge of the scientists and data presently available to them. The
answers were later converted to numerical values that were consistent with the conservation priority ranks.

E) Quantity/Quality of Existing Data Available to Support Designation as a SGCN

Federal and state listed species and candidate species have been identified as those species at greatest

risk of endangerment through a formal public process. The rationale for this criterion is to separate those
species which have been previously identified as a species of conservation concern through other established
processes from those species which are regionally endemic, but appear to have stable or secure populations.
A species already listed as federally or state endangered would get a score of 1. All other species would receive 0.

F) Summary of Knowledge Level of Species

Through the survey, species were categorized by estimated knowledge level within the scientific community.
Scientists, who completed approximately three surveys per species, were asked to specify the degree of knowledge
of the scientific community relating to species population status, distribution and habitat type designation and
threats/limiting factors/problems affecting the species. They were asked to consider the most appropriate level of
knowledge (high, medium, low) of the scientific community for each species for each of the three criteria listed.

G) Statewide Conservation Priority Rank (MNHP)
Mississippi’s NHP ranks state status (SRANK) of all species on a scale of S1 through S5 with S1 species
being the most imperiled and S5 species being the most secure. Similar to global ranks or GRANKS (see A above).

Description of Tiers for SGCN
Mississippi’s SGCN were divided into four tiers based upon their evaluation score. The tiers are described below.

Tier 1 - Species that are in need of immediate conservation action and/or research because of extreme rarity,
restricted distribution, unknown or decreasing population trends, specialized habitat needs and/or habitat
vulnerability. Some species may be considered critically imperiled and at risk of extinction/extirpation.

Tier 2 - Species that are in need of timely conservation action and/or research because of rarity, restricted
distribution, unknown or decreasing population trend, specialized habitat needs or habitat vulnerability or
significant threats.

Tier 3 -Species that are of less immediate conservation concern, but are in need of planning and effective
management due to unknown or decreasing population trends, specialized habitat needs or habitat vulnerability.

Tier 4 - Species listed as extirpated from Mississippi, of historical occurrence only, or accidental. While no
conservation action or research is recommended at this time, these species remain SGCN in the event that
taxa may be rediscovered, reintroduced from populations existing outside the state, or are discovered to be
regular, non-accidental components of the Mississippi’s fauna.
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Table 3.1: Mississippi Species of Greatest Conservation Need (2015)
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MUSSELS
UNIONIDAE 1 | Actinonaias ligamentina Mucket G5 S1 LE
UNIONIDAE 3 | Anodonta hartfieldorum Cypress Floater G4 S354
UNIONIDAE 2 | Anodontoides radiatus Rayed Creekshell G3 S2
UNIONIDAE 3 | Arcidens confragosus Rock Pocketbook G4 S2S3
UNIONIDAE 1 | Cyclonaias tuberculata Purple Wartyback G5 S1 LE
UNIONIDAE 4 | Cyprogenia aberti Western Fanshell G2 SH
UNIONIDAE 2 | Ellipsaria lineolata Butterfly G4 S2S3
UNIONIDAE 1 | Elliptio arca Alabama Spike G3Q S1S2
UNIONIDAE 1 | Elliptio arctata Delicate Spike G3G4 S1 LE
UNIONIDAE 1 | Elliptio dilatata Spike G5 S1 LE
UNIONIDAE 1 [ Epioblasma brevidens Cumberlandian Combshell Gl S1 LEXN | LE
UNIONIDAE 1 | Epioblasma penita Southern Combshell Gl S1 LE LE
UNIONIDAE 1 | Epioblasma triquetra Snuffbox G3 S1 LE LE
UNIONIDAE 1 | Hamiota perovalis Orange-nacre Mucket G2 S1 LT LE
UNIONIDAE 2 | Lampsilis cardium Plain Pocketbook G5 S3
UNIONIDAE 1 | Lampsilis hydiana Louisiana Fatmucket G4 S2?
UNIONIDAE 3 | Lampsilis siliquoidea Fatmucket G5 S3
UNIONIDAE 2 SLt?g‘nffr:!Z straminea Rough Fatmucket G5T3 s3
UNIONIDAE 3 | Lasmigona complanata White Heelslpitter G5 S3
UNIONIDAE 1 | Lasmigonia alabamensis | Alabama Heelsplitter G3 S2
UNIONIDAE 1 | Ligumia recta Black Sandshell G4G5 S1
UNIONIDAE 1 | Medionidus acutissimus Alabama Moccasinshell G2 S1 LT LE
UNIONIDAE 1 | Obovaria jacksoniana Southern Hickorynut G2 S1
UNIONIDAE 1 | Obovaria subrotunda Round Hickorynut G4 S2
UNIONIDAE 1 | Obovaria unicolor Alabama Hickorynut G3 S1S2
UNIONIDAE 1 [ Plethobasus cyphyus Sheepnose G3 S1 LE LE
UNIONIDAE 2 | Pleurobema beadleianum | Mississippi Pigtoe G2G3 S3?
UNIONIDAE 4 | Pleurobema curtum Black Clubshell Gl SX LE LE
UNIONIDAE 1 | Pleurobema decisum Southern Clubshell G2 S1 LE LE
UNIONIDAE 4 | Pleurobema marshalli Flat Pigtoe GH SX LE LE
UNIONIDAE 1 | Pleurobema perovatum Ovate Clubshell Gl S1 LE LE
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UNIONIDAE 1 | Pleurobema rubrum Pyramid Pigtoe G2 S1 LE

UNIONIDAE 4 | Pleurobema taitianum Heavy Pigtoe Gl SX LE LE
UNIONIDAE 1 [ Pleuronaia barnesiana Tennessee Pigtoe G2G3 S1

UNIONIDAE 1 | Pleuronaia dolabelloides | Slabside Pearlymussel G2 S1 LE LE
UNIONIDAE 3 | Potamilus alatus Pink Heelsplitter G5 S2

UNIONIDAE 1 | Potamilus capax Fat Pocketbook Gl S1 LE LE

UNIONIDAE 1 | Potamilus inflatus Inflated Heelsplitter G1G2Q SH LT LE

UNIONIDAE gg’;g‘l’::imh“s Kidneyshell G4G5 s1 LE

UNIONIDAE gl:ﬁ]%rr‘:::zcy"”d”ca Rabbitsfoot G3T3 s1 LT | LE

UNIONIDAE 4 | Quadrula metanevra Monkeyface G4 SX LE
UNIONIDAE 2 | Quadrula nodulata Wartyback G4 S3
UNIONIDAE 2 | Quadrula rumphiana Ridged Mapleleaf G3 S2

UNIONIDAE 4 | Quadrula stapes Stirrupshell GH SX LE LE
UNIONIDAE 1 (S::)rr?r?:slgllj;aensis Alabama Creekmussel G3 S1
UNIONIDAE 2 | Strophitus subvexus Southern Creekmussel G3 S2
UNIONIDAE 2 | Strophitus undulatus Squawfoot G5 S1
UNIONIDAE 3 | Truncilla truncata Deertoe G5 S3

UNIONIDAE 2 | Uniomerus declivis Tapered Pondhorn G5 S2S3
CRUSTACEANS

CAMBARIDAE 2 | Cambarellus diminutus Least Crayfish G3 S2
CAMBARIDAE 2 | Cambarellus lesliei Angular Dwarf Crayfish G3 S2
CAMBARIDAE 3 | Cambarus girardianus Tanback Crayfish G5 S2
CAMBARIDAE 3 | Cambarus rustififormis Depression Crayfish G5 S1
CAMBARIDAE 1 | Fallicambarus burrisi Burris' Burrowing Crayfish G3 S2
CAMBARIDAE Fallicambarus byersi (L:f;’;fr:gﬁr Burrowing G4 s3
CAMBARIDAE Fallicambarus danielae ?:F;:;:I;d Burrowing G2 S2

CAMBARIDAE Fallicambarus gordoni g?:;/][;')isshhelby Burrowing Gl S1 Cc LE
CAMBARIDAE Hobbseus attenuatus Pearl Rivulet Crayfish G2 S2
CAMBARIDAE Hobbseus cristatus Crested Rivulet Crayfish G3 S2?
CAMBARIDAE Hobbseus orconectoides Oktibbeha Rivulet Crayfish G3 S1
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CAMBARIDAE 1 | Hobbseus petilus Z?Z;/tf’i'ghbee Rivulet G2 s2
CAMBARIDAE 2 | Hobbseus prominens Errc;)rzli!ﬁnce Rivulet G4G5 S2?
CAMBARIDAE 1 | Hobbseus valleculus Choctaw Rivulet Crayfish G1 S1
CAMBARIDAE 1 | Hobbseus yalobushensis | Yalobusha Rivulet Crayfish G3 S2
CAMBARIDAE 2 | Orconectes etnieri Ets Crayfish G4G5 S3?
CAMBARIDAE 1 | Orconectes hartfieldi Yazoo Crayfish G2 S2
CAMBARIDAE 2 | Orconectes jonesi gt:;:;;ir;ﬁochee River G3 S3
CAMBARIDAE 1 gif;;‘;‘gsisensis Mississippi Crayfish G263 | s2s3
CAMBARIDAE 3 | Orconectes spinosus Coosa River Crayfish G4 S1
CAMBARIDAE 3 | Orconectes validus Powerful Crayfish G5 S1
CAMBARIDAE 3 | Orconectes wrightii Hardin Crayfish G2 S1
CAMBARIDAE 2 | Procambarus ablusus Hatchie River Crayfish G4 S3
CAMBARIDAE 1 [ Procambarus barbiger Jackson Prairie Crayfish G2 S2
CAMBARIDAE 2 | Procambarus bivittatus Ribbon Crayfish G4 S3
CAMBARIDAE 1 | Procambarus fitzpatricki | Spiny-tailed Crayfish G2 S2
CAMBARIDAE 2 \F/:;’t‘i:gg;zams hagenianus | £ tian Crayfish G3T3 | S3s4
CAMBARIDAE 1 | Procambarus lagniappe Lagniappe Crayfish G2 S1
CAMBARIDAE 2 | Procambarus lecontei Mobile Crayfish G3G4 S2
CAMBARIDAE 1 [ Procambarus lylei Shutispear Crayfish G2 S2
CAMBARIDAE 2 | Procambarus penni Pearl Blackwater Crayfish G3 S3
CAMBARIDAE 3 | Procambarus shermani Gulf Crayfish G4 S?
ARACHNIDS
IXODIDAE | 1 | Amblyomma tuberculatum | Gopher Tortoise Tick G2G3 | S1
INSECTS
o [raponain [ Sorme ok | g5 |
HISTERIDAE 1 | Chelyoxenus xerobatis -El;%ggése Burrow Hister G2G3 S1
STAPHYLINIDAE 1 | Philonthus testudo ‘é\fj;eélgl‘;pher Tortoise G2 s1
SCARABAEIDAE 1 | Aphodius troglodytes Coprophagous Beetle GNR S1
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SCARABAEIDAE 1 ?p?rhs?fe'ﬁgﬂi polyphemi | o ~opraphagous Beetle | G2G3T2 | s1s2
FORMICIDAE 1 | Pogonomyrmex badius Florida Harvester Ant G5 S2
NYMPHALIDAE 1 ﬂf@?ﬁf’ha mitchelli Mitchell’s Satyr G2T2 s1 LE
ASILIDAE 1 | Machimus polyphemi A Robber Fly G2 S1
ANTHOMY IIDAE Eutrichota gopheri A Copraphagous Fly G2G3 S2
GRYLLOTALPIDAE 4 | Gryllotalpa major Prairie Mole Cricket G3 SH
ISHES
PETROMYZONTIDAE 2 | Ichthyomyzon castaneus Chestnut Lamprey G4 S2S3
ACIPENSERIDAE 1 | Acipenser oxrinchus Gulf Sturgeon G3T2 s1 LT | LE
desotoi
ACIPENSERIDAE 1 | Scaphirhynchus albus Pallid Sturgeon Gl S1 LE LE
ACIPENSERIDAE sf;%?;/rnhghnlf:us Shovelnose Sturgeon G4 S3? LT LE
ACIPENSERIDAE 1 | Scaphirhynchus suttkusi Alabama Sturgeon Gl SH LE LE
POLYODONTIDAE 3 | Polyodon spathula Paddlefish G4 S3
LEPISOSTEIDAE 3 | Atractosteus spatula Alligator Gar G3G4 S2
CLUPEIDAE 1 | Alosa alabamae Alabama Shad G3 S1 C
CYPRINIDAE 3 | Clinostomus funduloides [ Rosyside Dace G5 S2
CYPRINIDAE 2 | Cyprinella callistia Alabama Shiner G5 S2
CYPRINIDAE 2 | Cyprinella galactura Whitetail Shiner G5 S1
CYPRINIDAE 3 | Cyprinella spiloptera Spotfin Shiner G5 S2
CYPRINIDAE 2 | Cyprinella whipplei Steelcolor Shiner G5 S3
CYPRINIDAE 3 | Lythrurus fasciolaris Rosefin Shiner G5 S2S3
CYPRINIDAE 4 | Macrhybopsis gelida Sturgeon Chub G3 SH
CYPRINIDAE 4 | Macrhybopsis meeki Sicklefin Chub G3 SH
CYPRINIDAE 2 | Notropis amnis Pallid Shiner G4 S3
CYPRINIDAE 2 | Notropis boops Bigeye Shiner G5 S1 LE
CYPRINIDAE 2 | Notropis candidus Silverside Shiner G4 S2
CYPRINIDAE 1 | Notropis chalybaeus Ironcolor Shiner G4 S1 LE
CYPRINIDAE 2 | Notropis edwardraneyi Fluvial Shiner G4 S1
CYPRINIDAE 1 | Notropis melanostomus Blackmouth Shiner G2 S1S2
CYPRINIDAE 2 | Notropis micropteryx Highland Shiner G5 S2
CYPRINIDAE 3 | Notropis sabinae Sabine Shiner G3 S3
CYPRINIDAE 2 | Phenacobius mirabilis Suckermouth Minnow G5 S1 LE
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CYPRINIDAE 2 | Phoxinus erythrogaster Southern Redbelly Dace G5 S2 LE
CYPRINIDAE 4 | Platygobio gracilis Flathead Chub G5 SH
CYPRINIDAE 2 | Pteronotropis welaka Bluenose Shiner G3G4 S3
CYPRINIDAE 2 | Rhinichthys atratulus Blacknose Dace G5 S1
CATOSTOMIDAE 2 | Cycleptus elongatus Blue Sucker G3G4 S3
CATOSTOMIDAE 2 | Cycleptus meridionalis Southern Blue Sucker G3G4 S3
CATOSTOMIDAE 3 | Hypentelium etowanum Alabama Hog Sucker G5 S3
CATOSTOMIDAE 3 | Ictiobus niger Black Buffalo G5 S3
CATOSTOMIDAE 2 | Moxostoma anisurum Silver Redhorse G5 S1
CATOSTOMIDAE 2 | Moxostoma carinatum River Redhorse G4 S3
CATOSTOMIDAE 2 | Moxostoma duquesnei Black Redhorse G5 S1
CATOSTOMIDAE 3 | Moxostoma erythrurum Golden Redhorse G5 S3
CATOSTOMIDAE 2 mgt):(:)osltgp:?gotum Shorthead Redhorse G5 S1

ICTALURIDAE 4 | Noturus exilis Slender Madtom G5 SH LE
ICTALURIDAE 2 | Noturus flavus Stonecat G5 S1

ICTALURIDAE 1 | Noturus gladiator Piebald Madtom G3 S1 LE

ICTALURIDAE 1 | Noturus munitus Frecklebelly Madtom G3 S2 LE
FUNDULIDAE 2 | Fundulus dispar $:£m$;20§$arhead G4 s3
FUNDULIDAE 2 | Fundulus euryzonus Broadstripe Topminnow G2 S2

FUNDULIDAE 2 | Fundulus jenkinsi Saltmarsh Topminnow G2 S3 Cc

FUNDULIDAE 4 | Leptolucania ommata Pygmy Killifish G5 SH
POECILIIDAE 3 | Heterandria formosa Least Killifish G5 S3
COTTIDAE 2 | Cottus carolinae Banded Sculpin G5 S1
CENTRARCHIDAE 1 | Ambloplites rupestris Rock Bass G5 S1
CENTRARCHIDAE 3 | Enneacanthus gloriosus Bluespotted Sunfish G5 S3
MORONIDAE 2 | Monrone saxatilis Striped Bass G5 S1
PERCIDAE 4 | Ammocrypta clara Western Sand Darter G3 SH
PERCIDAE 2 | Ammocrypta meridiana Southern Sand Darter G4 S3

PERCIDAE 2 | Crystallaria asprella Crystal Darter G3 S1 LE
PERCIDAE 3 | Etheostoma asprigene Mud Darter G4G5 S3

PERCIDAE 2 | Etheostoma blennioides Greenside Darter G5 S1 LE
PERCIDAE 2 | Etheostoma duryi Black Darter G4 S1
PERCIDAE 3 | Etheostoma flabellare Fantail Darter G5 S2

36 CHAPTER 3 : SELECTING AND PRIORITIZING MISSISSIPPI'S

SPECIES OF GREATEST CONSERVATION NEED




MISSISSIPPI STATE WILDLIFE ACTION PLAN

X 3
x zfl X E g g E
FAMILY W [ SCIENTIFIC NAME COMMON NAME % <Z( w LéJ '2 3
= (-DI o E m by E
o n
PERCIDAE 2 | Etheostoma kennicotti Stripetail Darter G4G5 S2
PERCIDAE 2 | Etheostoma lachneri Tombigbee Darter G4 S3
PERCIDAE 2 | Etheostoma nigripinne Blackfin Darter G4 S2
PERCIDAE 1 | Etheostoma raneyi Yazoo Darter G2 S2
PERCIDAE 1 | Etheostoma rubrum Bayou Darter Gl S1 LT LE
PERCIDAE 3 | Etheostoma rufilineatum Redline Darter G5 S2
PERCIDAE 3 | Etheostoma rupestre Rock Darter G4 S3
PERCIDAE 1 | Etheostoma zonifer Backwater Darter G3G4 S1
PERCIDAE 2 | Etheostoma zonistium Bandfin Darter G4G5 S2
PERCIDAE 1 | Percina aurora Pearl Darter Gl S1 C LE
PERCIDAE 2 | Percina evides Gilt Darter G4 S1
PERCIDAE 3 | Percina kathae Mobile Logperch G4 S3
PERCIDAE 1 [ Percina lenticula Freckled Darter G2 S2
PERCIDAE 2 | Percina phoxocephala Slenderhead Darter G5 S1 LE
PERCIDAE 1 | Percina tanasi Snail Darter G2G3 LT
PERCIDAE 3 | Sander canadense Sauger G5 S3
PERCIDAE 3 | Sander vitreum Walleye G5 S2?
PERCIDAE 2 | Sander sp1 Southern Walleye G3 S1S2
AMPHIBIANS
CRYPTOBRANCHIDAE | 1 gzg;tﬁ;‘;hus Hellbender G3G4 s1 ®S) | LE
AMPHIUMIDAE 1 | Amphiuma pholeter One-toed Amphiuma G3 S1 LE
AMBYSTOMATIDAE | 3 | Ambystoma texanum ggzg'amngg:hed G5 s3
AMBYSTOMATIDAE 4 | Ambystoma tigrinum Tiger Salamander G5 SH (PS)
PLETHODONTIDAE Aneides aeneus Green Salamander G3G4 S1 LE
PLETHODONTIDAE 2 gjrsim%?j;h“s cf ?afa?;‘;ﬁr:r Dusky G4? $253
PLETHODONTIDAE 2 | Eurycea lucifuga Cave Salamander G5 S1 LE
PLETHODONTIDAE | 2 sg’rr;ﬂgfﬂ:é‘dz Spring Salamander G5 s1 LE
PLETHODONTIDAE 2 | Hemidactylium scutatum | Four-Toed Salamander G5 S2S3
PLETHODONTIDAE 2 | Plethodon ventralis ggluatgg: dir'gzag G4 s2
PLETHODONTIDAE Plethodon websteri Webster's Salamander G3G4 S2
PLETHODONTIDAE Pseudotriton montanus Mud Salamander G5 S2
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PLETHODONTIDAE 3 | Pseudotriton ruber Red Salamander G5 S3
HYLIDAE 3 | Pseudacris brachyphona | Mountain Chorus Frog G5 S3
HYLIDAE 2 | Pseudacris ornata Ornate Chorus Frog G5 S1
RANIDAE 2 | Lithobates areolatus Crawfish Frog G4 S2
RANIDAE 1 [ Lithobates heckscheri River Frog G5 S1
RANIDAE 3 | Lithobates palustris Pickerel Frog G5 S3
RANIDAE 1 | Lithobates sevosus Dusky Gopher Frog Gl S1 LE LE
REPTILES
CHELYDRIDAE 2 | Macrochelys temminckii Alligator Snapping Turtle G3G4 S3
EMYDIDAE 3 2?;:?;“”5 reticularia | \estern Chicken Turtle G5T5 | S3?
EMYDIDAE 2 | Graptemys flavimaculata _\FEL![?ZV-BIOtChed Map G2 S2 LT LE
EMYDIDAE 2 | Graptemys gibbonsi Pascagoula Map Turtle G2G3 S2
EMYDIDAE 2 | Graptemys nigrinoda Black-knobbed Map Turtle G3 S2 LE
EMYDIDAE 2 | Graptemys oculifera Ringed Map Turtle G2 S2 LT LE
EMYDIDAE 2 | Graptemys pearlensis Pearl River Map Turtle G2G3 S2
EMYDIDAE 2 | Graptemys pulchra Alabama Map Turtle G4 S2?
EMYDIDAE 5 Malaclemys terrapin MISSIS.SIppI Diamondback G4T3 $2
pileata Terrapin
EMYDIDAE 2 | Pseudemys alabamensis '_?l:?ﬁgma Red-bellied Gl S1 LE LE
TESTUDINIDAE 2 | Gopherus polyphemus Gopher Tortoise G3 S2 PS:LT | LE
CHELONIIDAE 2 | Caretta caretta Loggerhead Sea Turtle G3 S1B,SNA LT LE
CHELONIIDAE 3 | Chelonia mydas Green Sea Turtle G3 SNA LELT | LE
CHELONIIDAE 4 | Eretmochelys imbricata Hawksbill Sea Turtle G3 SNA LE LE
CHELONIIDAE 1 | Lepidochelys kempii Kemp's Ridley Sea Turtle Gl SIN LE LE
DERMOCHELYIDAE 3 | Dermochelys coriacea Leatherback Sea Turtle G2 SNA LE LE
SCINCIDAE o | Plestiodon anthracinus | g vpery oal Skink G5T5 | s2s3
pluvialis
ANGUIDAE 2 | Ophisaurus attenuatus Slender Glass Lizard G5 S2S3
ANGUIDAE 1 | Ophisaurus mimicus Mimic Glass Lizard G3 SH
COLUBRIDAE 4 | Drymarchon couperi Eastern Indigo Snake G3 SX LT LE
COLUBRIDAE 2 | Farancia erytrogramma Rainbow Snake G5 S2 LE
COLUBRIDAE 4 | Heterodon simus Southern Hognose Snake G2 SX LE
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COLUBRIDAE 2 Lampropeltls calligaster Prairie Kingsnake G5T5 S354
calligaster
COLUBRIDAE o | Lampropeltis calligaster | )\ inosnake G5T5 | S3?
rhombomaculata
COLUBRIDAE 3 | Lampropeltis getula nigra | Black Kingsnake G5T5 S3
COLUBRIDAE o | Lampropeltis triangulum | ooy \rirk Snake G5T5 | S3
syspila

COLUBRIDAE Masticophis flagellum Eastern Coachwhip G5 S354

COLUBRIDAE Nerodia clarkii clarkii Gulf Salt Marsh Snake GAT3 S2

COLUBRIDAE 2 E)'é‘ijr?gih's melanoleucus | g1k pine Snake GT24T3|  S2 LT | LE

COLUBRIDAE 3 | Pituophis melanoleucus | o o pine Snake G4T4 SR

melanoleucus
L . G5T-

COLUBRIDAE 2 | Regina rigida deltae Delta Crayfish Snake 3T40 S2

COLUBRIDAE Regina rigida sinicola Gulf Crayfish Snake G5T5 S3?

COLUBRIDAE Regina septemvittata Queen Snake G5 S2S3

COLUBRIDAE 1 [ Rhadinaea flavilata Pine Woods Snake G4 S2S3

VIPERIDAE 2 | Crotalus adamanteus Eastern Diamondback G4 S3s4

Rattlesnake
ELAPIDAE 2 | Micrurus fulvius Eastern Coral Snake G5 S3s4
BIRDS
. S2B,

ANATIDAE 2 | Anas fulvigula Mottled Duck G4 SN

ANATIDAE 3 | Aythya affinis Lesser Scaup G5 S4N

ODONTOPHORIDAE 3 | Colinus virginianus Northern Bobwhite G5 S354 (PS)

CICONIIDAE 2 | Mycteria americana Wood Stork G4 S2N PSILT | LE

ANHINGIDAE 3 [ Anhinga anhinga Anhinga G5 S3B,S1IN

PELECANIDAE 3 | Pelecanus occidentalis Brown Pelican G4 SIN

ARDEIDAE 3 | Botaurus lentiginosus American Bittern G4 S3N

ARDEIDAE 2 | Egretta caerulea Little Blue Heron G5 i;ﬁ

ARDEIDAE Egretta rufescens Reddish Egret G4 S2N

ARDEIDAE Egretta thula Snowy Egret G5 S4B,S1N

ARDEIDAE 3 | Egretta tricolor Tricolored Heron G5 ziﬁ

ARDEIDAE 3 | Ixobrychus exilis Least Bittern G5 S3B
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ARDEIDAE 3 | Nyctanassa violacea Ei'r'g‘r’l"'cm""”ed Night- G5 | S3B,SIN
ARDEIDAE 3 | Nycticorax nycticorax ELar(;I:]-crowned Night- G5 | S3B,S4N
. : . S2B,
THRESKIORNITHIDAE | 2 | Eudocimus albus White Ibis G5 $3N
PANDIONIDAE 3 | Pandion haliaetus Ospre G5 S3B,
prey S1S2N

ACCIPITRIDAE 2 | Aquila chrysaetos Golden Eagle G5 SIN

ACCIPITRIDAE 1 | Elanoides forficatus Swallow-tailed Kite G5 S2B LE

FALCONIDAE 3 | Falco peregrinus Peregrine Falcon G4 SIN LE

ACCIPITRIDAE 2 | Haliaeetus leucocephalus | Bald Eagle G4 zéi

RALLIDAE | Coturnicops Yellow Rail G4 S2N

noveboracensis

RALLIDAE 1 | Laterallus jamaicensis Black Rail G4 S2N

RALLIDAE 3 | Porphyrio martinicus Purple Gallinule G5 S3B

RALLIDAE 1 | Rallus elegans King Rail G4G5 S3

GRUIDAE 1 | Grus canadensis pulla Mississippi Sandhill Crane | G5T1 S1 LE LE

HAEMATOPODIDAE 1 [ Haematopus palliatus American Oystercatcher G5 S1

CHARADRIIDAE 2 | Charadrius melodus Piping Plover G3 S2N LE, LT | LE

CHARADRIIDAE 1 | Charadrius nivosus Southeastern Snowy Plover | G4T3Q S2 LE

CHARADRIIDAE 1 | Charadrius wilsonia Wilson's Plover G5 S1

SCOLOPACIDAE 3 | Calidris alpina Dunlin G5 S4N

SCOLOPACIDAE 2 | Calidris canutus Red Knot G5 S2N LT

SCOLOPACIDAE 3 | Calidris mauri Western Sandpiper G5 SAN

SCOLOPACIDAE 2 | Limosa fedoa Marbled Godwit G5 S2N

-

SCOLOPACIDAE 3 | Scolopax minor American Woodcock G5 SS:ZEI;\I

LARIDAE 2 | Gelochelidon nilotica Gull-billed Tern G5 518,

S3S4N
. . S2B,
LARIDAE 2 | Rynchops niger Black Skimmer G5 $3N
. S3B, .
LARIDAE 2 | Sternula antillarum Least Tern G4 $3N PS:LE
40 CHAPTER 3 : SELECTING AND PRIORITIZING MISSISSIPPI'S

SPECIES OF GREATEST CONSERVATION NEED




MISSISSIPPI STATE WILDLIFE ACTION PLAN

%)
X D
- Z pr =
o sx| £ | g3 |E
2}
FAMILY :-':J SCIENTIFIC NAME COMMON NAME ) <Z,: w LIDJ '2 a
I = =
LLl
o < T E
o n
LARIDAE o | Sternula antillarum Interior Least Tern G4T2Q | S2B | PSILE | LE
athalassos
LARIDAE 2 | Thalasseus maximus Royal Tern G5 S1B,S4N
LARIDAE 2 | Thalasseus sandvicensis Sandwich Tern G5 iii
COLUMBIDAE 2 | Columbina passerina Common Ground-Dove G5 S1S2
TYTONIDAE 3 | Tyto alba Barn Owl G5 S3
STRIGIDAE 2 | Asio flammeus Short-eared Owl G5 S3N
CAPRIMULGIDAE 3 | Antrostomus carolinensis | Chuck-will's-widow G5 S4B
PICIDAE 4 | Campephilus principalis Ivory-billed Woodpecker GH SX LE LE
PICIDAE Melanerpes Red-headed Woodpecker G5 S4S5
erythrocephalus
PICIDAE Picoides borealis Red-cockaded Woodpecker G3 S1 LE LE
FALCONIDAE Falco sparverius paulus Southeastern American GbHT4 S3B,
Kestrel
CANIIDAE Lanius ludovicianus Loggerhead Shrike G4 S4
SITTIDAE Sitta pusilla Brown-headed Nuthatch G5 S4B
TROGLODYTIDAE 1 [ Thryomanes bewickii Bewick's Wren G5 iéi LE
TURDIDAE 3 | Hylocichla mustelina Wood Thrush G5 S5B
PARULIDAE 3 | Geothlypis formosus Kentucky Warbler G5 S5B
PARULIDAE 3 | Helmitheros vermivorus Worm-eating Warbler G5 S3B
PARULIDAE 2 | Limnothlypis swainsonii Swainson's Warbler G4 S3,54B
PARULIDAE 3 | Parkesia motacilla Louisiana Waterthrush G5 S3B
PARULIDAE 3 | Protonotaria citrea Prothonotary Warbler G5 S5B
PARULIDAE 2 | Setophaga cerulea Cerulean Warbler G4 S2B
PARULIDAE 3 | Setophaga discolor Prairie Warbler G5 S5B
PARULIDAE 4 | Vermivora bachmanii Bachman's Warbler GH SXB LE LE
EMBERIZIDAE 2 | Ammodramus henslowii Henslow's Sparrow G4 S3N
EMBERIZIDAE 2 | Ammodramus leconteii Le Conte's Sparrow G4 S3N
EMBERIZIDAE 2 | Ammodramus maritimus | Seaside Sparrow G4 S3 (PS)
EMBERIZIDAE 2 | Ammodramus nelsoni Nelson's Sparrow G5 S3N
EMBERIZIDAE 2 | Ammodramus savannarum | Grasshopper Sparrow G5 SS?C:’EI (PS)
L . S3B,
EMBERIZIDAE Peucaea aestivalis Bachman's Sparrow G3 $3SAN
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CARDINALIDAE 2 | Passerina ciris Painted Bunting G5 S354B
CARDINALIDAE 3 | Piranga olivacea Scarlet Tanager G5 S27B
ICTERIDAE 2 | Euphagus carolinus Rusty Blackbird G5 S2
MAMMALS
VESPERTILIONIDAE 2 | Corynorhinus rafinesquii | Rafinesque's Big-eared Bat | G3G4 S3
VESPERTILIONIDAE 4 | Lasionycteris noctivagans | Silver-haired Bat G5 SA?
VESPERTILIONIDAE 2 | Lasiurus cinereus Hoary Bat G5 S3 (PS)
VESPERTILIONIDAE 2 | Lasiurus intermedius Northern Yellow Bat G4G5 SH
VESPERTILIONIDAE 2 | Myotis austroriparius Southeastern Myotis G3G4 S3
VESPERTILIONIDAE 2 | Myotis grisescens Gray Bat G3 S1 LE LE
VESPERTILIONIDAE 2 | Myotis lucifugus Little Brown Bat G5 SH
VESPERTILIONIDAE 2 | Myotis septentrionalis Northern Long-eared Bat G1G2 SIN LT
VESPERTILIONIDAE 2 | Myotis sodalis Indiana Bat G2 S1B LE LE
FELIDAE 4 | Puma concolor coryi Florida Panther G5T1 SX LE LE
MUSTELIDAE 3 | Mustela frenata Long-tailed Weasel G5 S2?
MEPHITIDAE 1 | Spilogale putorius Eastern Spotted Skunk G5 S1
URSIDAE 2 | Ursus americanus Black Bear G5 S1 (PS) LE
URSIDAE 1 | Ursus americanus luteolus | Louisiana Black Bear G5T2 S1 LT LE
SCIURIDAE 3 | Sciurus niger bachmani Upland Fox Squirrel G5 S354?
DIPODIDAE 2 | Zapus hudsonius Meadow Jumping Mouse G5 S1 (PS)
CRICETIDAE 2 | Peromyscus polionotus Oldfield Mouse G5 S2 (PS)
TRICHECHIDAE 2 | Trichechus manatus Manatee G2 SIN LE LE
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Table 3.2 Changes from the Mississippi 2005 SGCN List.
The following table lists items that were added, removed, or otherwise changed from the 2005 SGCN list.

g CHANGE FROM
FAMILY 'l-':J SCIENTIFIC NAME COMMON NAME 2005 VERSION
MUSSELS
UNIONIDAE 3 | Anodonta hartfieldorum Cypress Floater Added
UNIONIDAE 3 | Arcidens confragosus Rock Pocketbook Tier changed from 2
UNIONIDAE 4 | Mediondus mcglameriae Tombigbee Moccasinshell Removed
UNIONIDAE 1 | Potamilus inflatus Inflated Heelsplitter Tier change from 4
UNIONIDAE 2 | Uniomerus caroliniana Florida Pondhorn Removed
CRUSTACEANS
CAMBARIDAE 3 | Cambarus rusticiformis Depression Crayfish Added
CAMBARIDAE 3 | Orconectes wrightii Hardin Crayfish Added
CAMBARIDAE 1 | Procambarus cometes Mississippi Flatwoods Crayfish Removed*
CAMBARIDAE 1 | Procambarus connus Carrollton Crayfish Removed*
CAMBARIDAE 1 | Procambarus pogum Bearded Red Crayfish Removed*
ARACHNIDS
IXODIDAE 1 | Amblyomma tuberculatum Gopher Tortoise Tick Added
INSECTS
HISTERIDAE Pseudopomala brachyptera Short-winged Toothpick Grasshopper Added
HISTERIDAE Chelyoxenus xerobatis Tortoise Burrow Hister Beetle Added
STAPHYLINIDAE 1 | Philonthus testudo \é"eejttﬁ;“ Gopher Tortoise Rove Added
SCARABAEIDAE 1 | Aphodius troglodytes A Coprophagous Beetle Added
SCARABAEIDAE 1 ;’:g?f;igﬂ: polyphenmi A Coprophagous Beetle Added
FORMICIDAE 1 | Pogonomyrmex badius Florida Harvester Ant Added
NYMPHALIDAE 1 | Neonympha mitchelli mitchelli | Mitchell’s Satyr Added
ASILIDAE 1 | Machimus polyphemi A Robber Fly Added
ANTHOMY IIDAE 1 | Eutrichota gopheri A Coprophagous Fly Added
GRYLLOTALPIDAE 4 | Gryllotalpa major Prairie Mole Cricket Added
FISHES
ACIPENSERIDAE 1 | Scaphirhynchus platorynchus | Shovelnose Sturgeon Added
CENTRARCHIDAE 1 | Ambloplites rupestris Rock Bass Tier changed from 4
PERCIDAE 2 | Crystallaria asprella Crystal Darter Tier changed from 1
PERCIDAE 1 | Percinatanasi Snail Darter Added
AMPHIBIANS

BUFONIDAE 3 | Incilius valliceps Gulf Coast Toad Removed
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g CHANGE FROM
FAMILY 'l-':J SCIENTIFIC NAME COMMON NAME 2005 VERSION
PLETHODONTIDAE 2 | Desmognathus cf. auriculatus | A Southern Dusky Salamander Added
PLETHODONTIDAE 4 | Plethodon ainsworthi Bay Springs Salamander Removed
RANIDAE Lithobates palustris Pickerel Frog Added
REPTILES
EMYDIDAE Graptemys pearlensis Pearl River Map Turtle Added
EMYDIDAE Pseudemys alabamensis Alabama Red-bellied Turtle Tier changed from 1
COLUBRIDAE 2 Eél:r?gihls melanoleucus Black Pine Snake Tier changed from 1
BIRDS
ACCIPITRIDAE 1 | Elanoides forficatus Swallow-tailed Kite Tier changed from 2
FALCONIDAE 3 | Falco peregrinus Peregrine Falcon Added
ANATIDAE 3 | Anas acuta Northern Pintail Removed
ANATIDAE 3 | Anas rubripes American Black Duck Removed
RALLIDAE 1 | Coturnicops noveboracensis Yellow Rail Tier changed from 2
RALLIDAE 1 | Rallus elegans King Rail Tier changed from 2
PELECANIDAE 3 | Pelecanus erythrorhynchos American White Pelican Removed
PELECANIDAE 3 | Pelecanus occidentalis Brown Pelican Tier changed from 2
MAMMALS
MEPHITIDAE 1 | Spilogale putorius Eastern Spotted Skunk Tier changed from 2
SCIURIDAE 3 | Sciurus niger bachmani Upland Fox Squirrel Added
VESPERTILIONIDAE 2 | Myotis austroriparius Southeastern Myotis Tier changed from 1
VESPERTILIONIDAE 2 | Myotis sodalis Indiana Bat Tier changed from 4
* Combined with Procambarus hagenianus vesticeps
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Arthropods and the Mississippi State Wildlife Action Plan

Of the 68 arthropods tracked in the Mississippi NHP (MNHP) database, 11 were added as SGCN with this
most recent revision. The priority conservation actions outlined in the 2015 SWAP are mostly habitat based
and would offer direct or indirect benefits to many arthropods even if the actions are not specifically targeted
towards arthropod conservation (Krotzer et al 2008). It is noted, however in Bried and Mazzancaco (2010)
that management actions for invertebrates may be very different from those of plants or vertebrate species,
with some species of invertebrates requiring more targeted conservation actions.

Table 3.3 Arthropod species tracked by MNHP and number of arthropod species on 2015 SGCN list.

# OF MNHP
ORDER TRACKED # of MS SGCN
SPECIES

Ixodida — Mites and ticks 1 1
Coleoptera - Beetles 10 4
Diptera - True Flies 2
Hymenoptera - Ants, Bees, and Wasps 1
Lepidoptera - Butterflies and Moths 6 1
Odonata - Dragonflies 43 0
Orthoptera - Grasshoppers and Crickets 2 2
Plecoptera - Stoneflies 2 0
Trichoptera - Caddis Flies 0

Total 68 11

For those arthropods species tracked by MNHP, many have sparse records. Oftentimes these records were
collected years or decades ago. It is apparent that additional monitoring is needed (which may require
collaboration with outside parties) to adequately assess and track the state’s insect populations. For example, in
The Odonata of Mississippi (Krotzer et al 2008), it is noted that dragonflies have been historically under-collected
in Mississippi. Of the 144 dragonfly species documented in The Odonata of Mississippi, 43 were recommended
by the authors for inclusion as SGCN, along with proposed state ranks and Tiers (following 2005 SWAP criteria).
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Pollinators in Mississippi

Pollinators are vitally important to the persistence and relative abundance of plant species and are often
considered to have high economic value (Losey and Vaughn 2006). Pollination provides benefits to the
pollinator in the form of pollen or nectar, and to the plant in the form of reproductive services. Many of the
arthropod species in Mississippi are pollinators including bees, beetles, butterflies, moths, and flies. Declines
in pollinator populations have been documented in many areas of the United States.

These declines in pollinators can be traced back to the same sources of stress experienced by many other
SGCN. Intensive agricultural practices, such as the use of certain pesticides, are considered a high threat

to many insect species. The same pesticides that kill harmful pest insects also kill the useful pollinators.
Habitat loss and degradation also have impacts on pollinator populations. Prairies, grasslands, and freshwater
marshlands can support large numbers of native bees, butterflies and other pollinators. When these habitats
are lost or degraded pollinator populations are impacted. For instance, the Monarch butterfly populations
have become an important issue in conservation across North America because of declines seen over the last
decade. Mississippi is within the migration pathway of the Monarch, although monitoring data in the state

is scarce. Their decline is attributed to the loss of the native milkweed species which the butterfly larvae use
almost exclusively for food.

Declines in the Monarch butterfly, and in other pollinator species, have led many states to identify pollinator
species as Species of Greatest Conservation Need in their SWAP. Currently, there are no pollinator species
listed as SGCN in Mississippi. The distribution and abundance of many pollinator species within the state
are poorly known. To date, only a few studies have focused on the distribution, species composition, or
abundance of pollinators in Mississippi.

Since the current status of pollinator species in Mississippi is largely unknown, surveys should be conducted
to determine species composition of important pollinator groups. Current distribution of bumblebees
(Bombus spp.) and other key pollinator species or groups should be a priority. Species composition and
distribution in the state should be determined through literature searches, entomology collection surveys,
and field surveys.

Conservation Actions

Pollinators and the State Wildlife Action Plans, Voluntary Guidance for State Wildlife Agencies lists several
steps to better incorporate pollinator conservation into Wildlife Action Plans. The following actions would
be of benefit to pollinators in Mississippi, even if pollinators are not specifically included in the state’s list
of SGCN: (1) Highlight and recognize pollinator species already included in the Plan; (2) Highlight and
recognize key pollinator habitats already included in the Plan; (3) Conduct a status review for one or more
pollinator groups; (4) Identify and prioritize habitat conservation activities that also benefit pollinators; (5)
Promote the restoration of pollinator habitats in agricultural landscapes; and (6) Develop and implement
community outreach programs.
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Monitoring/Surveys

Baseline - Pollinator species composition surveys should be incorporated into faunal surveys of habitats
defined as important. Important pollinator composition (i.e. bumblebee species, Monarch butterflies) should
be documented in habitats characterized by high diversity of flowering plants.

Restoration - If possible pollinator species composition and abundance should be assessed before and after
any restoration activities on priority habitats.

Surveys - Because of the importance of bumblebees as pollinators, and because of declines in bumblebee
populations in other states, efforts should be made to document distribution, species composition, and
abundance of bumblebees throughout the state.

Habitat Improvement

Providing and improving habitat for pollinators and other insects should be made a priority in agricultural,
suburban, and urban landscapes. Encouraging a diversity of native flowers will supply nectar and pollen
essential to a variety of insects. Limiting the use of herbicides and pesticides to areas and/or times when
flowers are not blooming can help to offset impacts to insects. Broadcast applications of non-selective
herbicides can indiscriminately reduce available plants for use by pollinators. Avoid broadcast spraying if
possible and use targeted backpack spraying for selective control.

Creating a mosaic of patches with treated and untreated areas will allow for recolonization of treated areas over
time and will allow for suitable habitat to remain available. Use of fire is a good tool that can benefit pollinators,
however there must be unburned areas nearby to aid in the recovery of insect populations (Black et al. 2007).
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CHAPTER 4

STRESSES, THREATS AND PRIORITY CONSERVATION ACTIONS
FOR MISSISSIPPI’S SGCN AND THEIR HABITATS

The third element required by Congress in the development of this Action Plan involves the description of
problems that may adversely affect SGCN or their habitats. There are several different approaches noted

in the literature, but most rely on identification of “stresses” or “threats” and/or *“sources of stress” in the
environment. Stresses are some attribute of an ecosystem that is impaired either directly or indirectly by
humans. A stress is a symptom that results from a threat. A threat is the activity or processes that have caused
or may be causing the “destruction, degradation, and/or impairment” of an ecosystem. Direct threats are
sources of stress. The Best Practices for State Wildlife Action Plans (2012) recommends using the definitions
and hierarchy found in the Salafsky et al. (2008) paper: A Standard Lexicon for Biodiversity Conservation:
Unified Classifications of Threats and Actions. Creating consistency across state plans will make multi-state
cooperation and projects easier to design by identifying shared threats and actions across states. The MDWFP
SWAP Technical Committee completed a comparison of threats from the 2005 plan and updated all SGCN
and habitat threats using the new definitions.

The Technical Committee also assigned a high, medium, or low rank to the identified threats to aid in
determining the most critical problems for each identified habitat subtype and to facilitate identification of
priority conservation actions. The assignment of ranks to these threats, while subjective, is an attempt to
identify the magnitude of the threat. As additional planning and analysis of priority conservation actions are
developed in the future, a more detailed threats analysis using national conventions for measuring threats is
recommended.
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Mississippi’s landscape has changed dramatically since European settlement. There are no places remaining
that have not been affected by humans. Urbanization, proliferation of highways, agriculture, fencing, dams
and stream channelization, commercial forestry and many other actions have modified wildlife and fisheries
habitat. Many of these land use changes have come at a great cost to wildlife. It is not our intent to debate

the benefits and detriments of land use changes and historical activities on Mississippi’s landscape. We

must rather take a meaningful look at the landscapes and habitats as they exist today and develop plans on
how best to implement management practices that benefit Mississippi’s native fish and wildlife, particularly
SGCN. Some problems or threats defined herein are based on legal and accepted practices. Thus, the threats
identified are meant to include those practices harmful to wildlife and it should be understood that the manner
in which a human activity or practice is conducted along with the scale it is conducted at determines if it has a
significant negative, neutral, or positive impact on wildlife populations.

The threats may be historic, current, or potential. For example, conversion of natural forest stands to
agricultural uses in Mississippi represents an impact that is mostly historic. Little conversion occurs today,
but it is important to demonstrate that wildlife populations have been affected by these past land uses when
trying to develop a long-range conservation strategy that considers potential recovery for species requiring
these habitats.
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Threat Categories

The following is a list and description of the general 3. Energy Production and Mining
threat categories used for Mississippi’s SWAP taken Threats from production of non-biological
from Salafsky et al. (2008): resources
3.1.  Oil and Gas Drilling
1. Residential and Commercial Development Exploring for, developing, and
Threats from human settlements or other producing petroleum and other liquid
nonagricultural land uses with a substantial hydrocarbons
footprint 3.2.  Mining and Quarrying
1.1.  Housing and Urban Areas Exploring for, developing, and
Human cities, towns, and settlements producing minerals and rocks
including non-housing development 3.3.  Renewable Energy
typically integrated with housing Exploring, developing, and producing
1.2.  Commercial and Industrial Areas renewable energy
Factories and other commercial centers
1.3.  Tourism and Recreation Areas 4. Transportation and Service Corridors
Tourism and recreation sites with a Threats from long narrow transport corridors
substantial footprint and the vehicles that use them including
associated wildlife mortality
2. Agriculture and Aquaculture 4.1. Road and Railroads
Threats from farming and ranching as a Surface transportation on roadways
result of agricultural expansion and and dedicated tracks
intensification, including silviculture, 4.2.  Utility and Service Lines
mariculture and aquaculture Transport of energy and resources
2.1.  Annual and Perennial Non-timber Crops 4.3.  Shipping Lanes
Crops planted for food, fodder, fiber, Transport on and in freshwater and
fuel, and other uses ocean waterways
2.2.  Wood and Pulp Plantations 4.4.  Flight Paths
Stands of trees planted for timber or Air and space transport
fiber outside of natural forests, often
with non-native (or off-site) species 5. Biological Resource Use
2.3.  Livestock Farming and Ranching Threats from consumptive use of “wild”
Domestic terrestrial animals raised biological resources including both deliberate
in one location on farmed or non-local and unintentional harvesting effects; also
resources (farming); also domestic or persecution or control of specific species
semi-domesticated animals allowed to 5.1.  Hunting and Collecting of Terrestrial
roam in the wild and supported by Animals
natural habitats (ranching) Killing or trapping terrestrial wild animals
2.4.  Marine and Freshwater Aquaculture or animal products for commercial,
Aquatic animals raised in one location recreation, subsistence, research or
on farmed or non-local resources; also cultural purposes, or for control/
hatchery fish allowed to roam in the wild persecution reasons; includes accidental
mortality/bycatch
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5.2.  Gathering Terrestrial Plants
Harvesting plants, fungi, and other non-
timber/non-animal products for
commercial, recreation, subsistence,
research or cultural purposes, or for
control reasons

5.3.  Logging and Wood Harvesting
Harvesting trees and other woody
vegetation for timber, fiber, or fuel

5.4.  Fishing and Harvesting Aquatic
Resources
Harvesting aquatic wild animals
or plants for commercial, recreation,
subsistence, research, or cultural
purposes, or for control/persecution
reasons; includes accidental mortality/
bycatch

Human Intrusions and Disturbance
Threats from human activities that alter,
destroy, and disturb habitats and species
associated with non-consumptive uses of
biological resources
6.1.  Recreational Activities
People spending time in nature or
traveling in vehicles outside of
established transport corridors, usually
for recreational reasons
6.2.  War, Civil Unrest and Military Exercises
Actions by formal or paramilitary
forces without a permanent footprint
6.3.  Work and Other Activities
People spending time in or traveling
in natural environments for reasons
other than recreation, military
activities, or research

MISSISSIPPI STATE WILDLIFE ACTION PLAN

Natural Systems Modifications

Threats from actions that convert or degrade

habitat in service of “managing” natural or

semi-natural systems, often to improve human

welfare

7.1.  Fire and Fire Suppression
Suppression or increase in fire
frequency and/or intensity outside of
its natural range of variation

7.2.  Dams and Water Management/Use
Changing water flow patterns from
their natural range of variation either
deliberately or as a result of other
activities

7.3.  Other Ecosystem Modifications
Other actions that convert or degrade
habitat in service of “managing” natural
systems to improve human welfare

Invasive and Other Problematic Species

and Genes

Threats from non-native and native plants,

animals, pathogens/microbes, or genetic

materials that have or are predicted to have

harmful effects on biodiversity following their

introduction, spread, and/or increase in

abundance

8.1.  Invasive Non-Native/Alien Species
Harmful plants, animals, pathogens
and other microbes not originally
found within the ecosystem(s) in
question and directly or indirectly
introduced and spread into it by human
activities

8.2.  Problematic Native Species
Harmful plants, animals, or pathogens
and other microbes that are originally
found within the ecosystem(s) in
question, but have become out-of-
balance or released directly or
indirectly due to human activities

8.3.  Introduced Genetic Material
Human altered or transported
organisms or genes
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9. Pollution 11.  Climate Change and Severe Weather
Threats from introduction of exotic and/or Long-term climatic changes and other severe
excess materials or energy from point and climatic or weather events outside the natural
non-point sources range of variation that could negatively affect
9.1 Household Sewage and Urban Waster a vulnerable species or habitat

Water 11.1 Habitat Shifting and Alteration
Water-borne sewage and non-point Major changes in habitat composition
runoff from housing and urban areas and location
that include nutrients, toxic chemicals 11.2  Droughts
and/or sediments Periods in which rainfall falls below
9.2 Industrial and Military Effluents the normal range of variation
Water-borne pollutants from industrial 11.3 Temperature Extremes
and military sources including mining, Periods in which temperatures exceed
energy production, and other resource or go below the normal range of
extraction industries that include variation
nutrients, toxic chemicals and/or 11.4  Storms and Flooding
sediments Extreme precipitation and/or wind
9.3 Agriculture and Forestry Effluents events or major shifts in seasonality of
Water-borne pollutants from storms
agricultural, silvicultural, and
aquaculture systems that include
nutrients, toxic chemicals and/or
sediments, including the effects of
these pollutants on the site where they
are applied
9.4  Garbage and Solid Wastes
Rubbish and other solid materials
including those that entangle wildlife
9.5  Air-borne Pollutants
Atmospheric pollutants from point
and non-point sources
9.6 Excess Energy
Inputs of heat, sound, or light that
disturb wildlife or ecosystems

10.  Geologic Events
Threats from catastrophic geological events
10.1 Volcanoes

\olcanic events
10.2  Earthquakes/tsunamis
Earthquakes and associated events
10.3  Avalanches/landslides
Avalanches or landslides
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PRIORITY CONSERVATION ACTIONS

For each threat identified as important to priority
habitat types and subtypes for SGCN, the Expert
Team and Technical Committee developed a
comprehensive list of conservation actions

that would reduce the effect of the threat. The
Advisory Committee members further refined

the list of appropriate actions and added others.

As with the threats, Mississippi has adopted the
Conservation Actions recommended by Salafsky
(2008). Conservation actions are interventions or
priorities undertaken by staff and/or partners to reach
objectives and ultimately conservation goals. A list of
priority conservation actions recommended for each
habitat subtype and associated SGCN is included in
Chapter IV.

MISSISSIPPI STATE WILDLIFE ACTION PLAN

Land and water management
Actions directed at conserving or restoring
sites, habitats and the wider environment

2.1

2.2

2.3

Site/area management

Management of protected areas and
other resource lands for conservation
Invasive/problematic species control
Eradicating, controlling, and/or
preventing invasive and/or other
problematic plants, animals, and
pathogens

Habitat and natural process restoration
Enhancing degraded or restoring
missing habitats and ecosystem
functions; dealing with pollution

Species management
Actions directed at managing or restoring
species, focused on the species of concern itself

3.1  Species management
Managing specific plant and animal
populations of concern
3.2 Species recovery
Manipulating, enhancing, or restoring
specific plant and animal populations,
vaccination programs
3.3 Species reintroduction
Reintroducing species to places where
they formally occurred or benign
introductions
The following is a list and description of the general 3.4  exsitu conservation
conservation action categories used for Mississippi’s Protecting biodiversity out of its
Wildlife Action Plan taken from Salafsky et al. (2008): native habitats (i.e. captive breeding
programs)
1. Land and water protection
Actions to identify, establish, or expand parks
and other legally protected areas, and to
protect resource rights
1.1  Site/area protection
Establishing or protecting public or
private parks, reserves, and other areas
1.2 Resource and habitat protection
Establishing protection or easements
of some specific aspect of the resource
on public or private lands
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Education and awareness
Actions directed at people to improve
understanding and skills, and influence behavior

4.1

4.2

4.3

Formal education

Enhancing knowledge and skills of
students in a formal degree program
Training

Enhancing knowledge, skills and
information exchange for
practitioners, stakeholders, and other
relevant individuals in structured
settings outside of degree programs
Awareness and communications
Raising environmental awareness and
providing information through various
media outlets

Law and policy

Actions to develop, change, influence, and
help implement formal legislation,
regulations, and voluntary standards

MISSISSIPPI STATE WILDLIFE ACTION PLAN

Livelihood, economic and other incentives
Actions to use economic and other incentives
to influence behavior

6.1

6.2

6.3

6.4

6.5

Linked enterprises and livelihood
alternatives

Developing enterprises that directly
depend on the maintenance of natural
resources or provide substitute
livelihoods as a means of changing
behaviors and attitudes

Substitution

Promoting alternative products and
services that substitute for
environmentally damaging ones
Market forces

Using market mechanisms to change
behaviors and attitudes
Conservation payments

Using direct or indirect payments to
change behaviors and attitudes
Non-monetary values

5.1  Legislation Using intangible values to change
Making, implementing, changing, behaviors and attitudes
influencing, or providing input into
formal government sector legislation External capacity building
or policies at all levels; international, Actions to build the infrastructure to do better
national, state/provincial, local, tribal conservation
species protection laws, hunting bans 7.1  Institutional and civil society
5.2  Policies and regulations development
Making, implementing, changing, Creating or providing nonfinancial
influencing, or providing input into support and capacity building for
policies and regulations affecting the nonprofits, government agencies,
implementation of laws at all levels: communities, and for-profits
international, national, state/ 7.2 Alliance and partnership development
provincial, local/community, tribal Forming and facilitating partnerships,
5.3  Private sector standards and codes alliances, and networks of organizations
Setting, implementing, changing, 7.3 Conservation finance
influencing, or providing input into Raising and providing funds for
voluntary standards and professional conservation work
codes that govern private sector practice
5.4  Compliance and enforcement
Monitoring and enforcing compliance
with laws, policies, regulations, and
standards and codes at all levels
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MAJOR THREATS AFFECTING MISSISSIPPI HABITATS
AND RECOMMENDED ACTIONS

Of the threats identified in Salafsky (2008), several affect multiple habitats

throughout the state. Number one among them is the presence of nonnative/ Major Threats
alien species, both plant and animal. Of 106 total sub-habitat types, this ciccinMi .
threat is listed in 86, and most are ranked as a high importance threat. ) Lo DTy (el efiEetts
Development, both urban/suburban and industrial, was also identified

a significant threat, affecting well over half the sub-habitats. Energy
development has become a threat in many states and although it is still new
in Mississippi, it is poised to cause issues in the near future. Combined
with roads/railways and utility/service lines, development affects just
about every habitat in Mississippi. Other threats may be more regional,
such as the altered fire regimes in the East Gulf Coastal Plain and Upper East Gulf Coastal Plain ecoregions. The
intergovernmental Panel on Climate Change (IPCC) has identified climate change and various impacts associated
with climate change as threats and the United States Fish and Wildlife Service has instructed that all SWAP
documents address these threats. A threat associated with climate change is sea level rise, which would have the
greatest impact on Mississippi’s Northern Gulf of Mexico Ecoregion. However, according to the IPCC, impacts
could potentially affect the entire state. The following table shows the number of threats and ranks listed in each
habitat type.

* Invasive species

* Development

* Altered fire regimen
* Climate change

Invasive Species

Invasive species can be either non-native species introduced
through some human interaction, or native species that have
invaded an area due to lack of proper management. They
are all organisms that are capable of negatively affecting the
native biota of an area, directly and/or through modification
of the habitat itself. Invasive species can include fungi (e.g.,
chestnut blight, Pseudogymnoascus destructans) and various
microorganisms (laurel wilt), as well as plants and animals.
Generally, most species categorized as invasives arrived here
with human assistance, sometimes on purpose. European
Starlings were intentionally introduced in the 1890s; Kudzu
was originally introduced as an ornamental plant, then used as erosion control. Other species found their way into
the Southeast US on their own. Red imported fire ants first showed up in the Mobile, Alabama, area sometime
during the 1930s or 40s.

Although the exact mode of introduction is unknown, like many invasives, it most likely arrived as a
stowaway in material imported from South America. Japanese stiltgrass and cogongrass, both highly invasive
weeds, arrived as packing material around shipments of a more desirable commodity. Many exotic species
have become established via release of animals purchased in the pet trade (such as Burmese pythons in
southeastern Florida, and numerous non-native fishes), and of plants purchased in the horticultural trade (e.g.,
Chinese privet, Chinese tallow tree, cogongrass). There are species that had many modes of introduction:
cogongrass was used as packing material, imported for the plant trade, and brought in to use as a cattle forage.
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Table 4.1 Total Threats Ranked for Each Sub-Habitat Type, According to Salafsky et al. (2008).

ACTIONS FOR MISSISSIPPI'S SGCN AND THEIR HABITATS

Salafsky Classification Salafsky Classification High Med Low Total
1 Residential and 1.1 Housing and urban areas 12 37 17 66
dcgvzgggéﬂt 1.2 Commercial and industrial areas 7 10 32 49
1.3 Tourism and recreation areas 6 9 12 27
2 Agriculture and 2.1 Annual and perennial nontimber crops 28 13 13 54
aquaculture 2.2 Wood and pulp plantations 27 8 5 40
2.3 Livestock farming and ranching 8 15 18 41
2.4 Marine and freshwater aquaculture 0 0 0 0
3 Energy production | 3.1 Oil and gas drilling 13 4 3 20
and mining — -
3.2 Mining and quarrying 16 10 13 39
3.3 Renewable energy 0 0 0 0
4 Transportation and | 4.1 Roads and railways 17 13 23 53
service Cormidors 17 5 iy and service lines 9 0 0 9
4.3 Shipping lanes 1 1 0 2
4.4 Flight paths 0 0 0 0
5 Biological resource | 5.1 Hunting and collecting terrestrial animals 1 4 0 5
use 5.2 Gathering terrestrial plants 0 2 3 5
5.3 Logging and wood harvesting 28 9 8 45
5.4 Fishing and harvesting aquatic resources 1 9 5 25
6 Human intrusions and | 6.1 Recreational activities 21 1 38 70
disturbance 6.2 War, civil unrest and military exercises 0 0 0 0
7 Natural system 7.1 Fire and fire suppression 22 1 2 25
modifications 7.2 Dams and water management/use 51 3 2 56
8 Invasive and other | 8.1 Invasive non-native/alien species 64 7 14 85
problematic species 8.2 Problematic native species 2 2 0 4
and genes
8.3 Introduced genetic material 0 0 0 0
9 Pollution 9.1 Household sewage and urban waste water 1 il 1 23
9.2 Industrial and military effluents 7 9 1 17
9.3 Agricultural and forestry effluents 12 20 8 40
9.4 Garbage and solid wastes 4 9 5 18
9.5 Air-borne pollutants 0 0 3 3
9.6 Excess energy 0 0 0 0
10 Geologic events 10.1 Volcanoes 0 0 0 0
10.2 Earthquakes/tsunamis 0 0 0 0
10.3 Avalanches/landslides 0 0 0 0
1 Climate change and | 11.1 Habitat shifting and alteration 15 0 0 15
severe weather [y > pyoyants 0 0 0 0
11.3 Temperature extremes 0 0 0 0
11.4 Storms and flooding 0 0 0 0
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Some species, like the Mediterranean gecko and greenhouse frog, are relatively innocuous and present no known
significant harm to native animals/plants/habitats. Others pose significant threats. Species such as wild hogs,
escaped from captivity or were, and still are, deliberately introduced for “hunting” opportunities. This practice has
serious negative consequences for Mississippi’s native habitats and agricultural enterprises.

Invasive species are most likely to invade when habitats have been disturbed, due to natural perturbations such as
fire, hurricanes, or tornadoes or anthropogenic disturbances such as land-clearing, timber harvest, or development.
Some invasive species are able to invade intact natural habitats. There are invasive species, like fire ants and
Japanese honeysuckle, that have the potential to occur statewide, and in many different habitats. Others may be
limited to a certain region of the state, or a particular habitat, such as Chinese privet only occurring in mesic sites.

Impact of Invasive Species in Mississippi

It would be a monumental task to compile a complete list of non-native invasive species currently in
Mississippi with invasives running the gamut from fungi to large mammals. The MNHP lists over 600 non-
native plants introduced to Mississippi (See Appendix V). Some of those considered the worst invasive weeds
include alligatorweed, Chinese tallow tree, Chinese privet, cogongrass, kudzu and water hyacinth. Some of
most problematic invasive animals in Mississippi include the fire ant, wild hogs, nutria, Asian carp, tilapia,
spotted wing drosophila, and zebra mussels. In marine systems along Mississippi shores, Australian spotted
jellyfish and lionfish warrant concern. For other invasives, like the emerald ash borer, they haven’t arrived
yet, but inevitably will find their way here. For most invasive species, there is no ‘“magic bullet’ to achieve
satisfactory control. It is preferable to prevent invasives from arriving to begin with. Once established it may
be impossible eradicate them without causing unacceptable harm to native ecosystems. Just a few of the worst
invasives in Mississippi and their impacts on native habitats and species are discussed below.

Most Mississippians have inadvertently stepped in a fire ant mound and felt the painful consequences. What
most people probably do not understand is the impact this nearly ubiquitous species might have on other
organisms in terrestrial habitats throughout the state. These impacts likely have profound ramifications
throughout many terrestrial ecosystems. Fire ants have negatively affected gopher tortoises, northern
bobwhite, Florida harvester ants, and other Mississippi SGCN. Efforts to eradicate them through aerial
application of poison bait has deleterious consequences on native species of ants and the fire ants bounce back
faster than native species. It is important to note that fire ants flourish in forests—such as longleaf pine—
where a relatively low stocking density of trees permits ample sunlight to reach the forest floor, facilitating
growth of herbaceous plants necessary for species such as tortoises and many game species. Fire ants also
flourish in disturbed areas, such as wildlife food plots and along road margins. The same conditions targeted
as desirable by wildlife managers in the longleaf/open pine ecosystem actually facilitate fire ant presence. The
benefits of management techniques must be weighed against the deleterious effects of disturbance.

Wild hogs (also referred to as wild pigs, wild boar or feral swine) are a non-native invasive species that poses a
serious risk to Mississippi’s natural resources. While the introduction of wild hogs to Mississippi can be attributed
in part to escaped livestock, the majority almost certainly come from animals released into the wild for the purpose
of hunting. Besides damage to agriculture and forest resources, hogs can be substantial predators of ground nesting
birds and turtles (eggs and hatchlings), small mammals, salamanders, frogs, crabs, mussels, snakes, and a host of
other species. Damage to native plant communities caused by rooting, wallowing and trampling can have severe
long term effects on native wildlife habitat. Because of the low mortality rate and high reproductive potential this
species can be difficult to eradicate. Most non-lethal means will be cost prohibitive in the long term, leaving lethal
methods as the best option. Hunting and trapping is the most practical and widely used option. In an effort to
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control the spread, it is now illegal in Mississippi to move wild hogs, except for the purposes of slaughter.
Cogongrass, like fire ants, arrived on the shores of the US through the Port of Mobile. This is not yet common
throughout Mississippi, but most in the southern part of the state are all too familiar with it. It can establish itself
throughout Mississippi, by seed or vegetatively, if not controlled. It grows in allelopathic monocultures and
out-competes native herbaceous flora, and can even damage tree roots. A fire tolerant species, it burns very hot,
and may even Kill trees like longleaf pine that are generally fire tolerant. This is a species with direct, species by
species impacts, and indirect impacts due to its alteration of entire habitats. Like other invasive species, it thrives
in the same open forest conditions wildlife managers seek to achieve in longleaf forests, and to a lesser degree in
other habitats. It easily establishes itself in disturbed areas. Once established it is very difficult to eradicate and
requires multiple treatments and long-term vigilance.

Of emerging concern is the abundance of fungal pathogens affecting species in many states. Psuedogymnoascus
destructans (Pd), the fungus that causes White Nose Syndrome (WNS) in bats have devastated cave dwelling bat
populations in the Eastern United States, many of which as listed as SGCN in Mississippi. In the winter of 2013-
2014, low levels of the fungus were found at 4 locations in Mississippi. Continued monitoring of bat hibernacula
in Mississippi will be critical in catching the disease early and helping to stop its spread throughout the state.

The Chytrid fungus, Batrachochytrium dendrobatidis (Bd), is an aquatic pathogen that seems to be focused in
amphibians. The fungus has been identified in numerous frog and salamander species through the world, and
may be responsible for the greatest loss of biodiversity of amphibian species. Amphibians imported for bait, or
captured from the wild and released in new locations is one of the primary means of spread with Bd. Increased
regulations concerning the importation of amphibians, for bait or the pet trade, should be explored to help
control the spread of the fungus. In addition, education and communication should stress the dangers of releasing
captured amphibians into new locations to help prevent spread.

Snake Fungal Disease (SFD) is a newly emerging disease impacting certain snake populations. Reports of snakes
with fungal infections were recorded prior to 2006, the last few years has seen a great increase in the number of
snakes submitted for testing. The fungus Ophidiomyces ophiodiicola (Oo) is associated with SFD but hasn’t been
definitely linked to the disease. Due to the cryptic nature of snakes, population-level impacts of the disease are
not yet widely known and are difficult to assess. In the southeast, Tennessee and Florida have confirmed cases

of SFD. To date, SFD has not been found in snakes in Mississippi. Increased monitoring of snake species and a
standardized method to reports suspected cases in Mississippi is needed.
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Conservation Actions to address invasive species include:

Conservation Action 2: Land and Water Management

* Increase early detection and response to presence of invasive species.

* Coordinate with other agencies, NGO’s, conservation groups to establish best practices for
monitoring and controlling invasive species: establish monitoring protocols, prioritization of control
efforts.

* Investigate development of more effective, lower cost control methods.

Conservation Action 4: Education and Awareness
* Increase educational awareness of invasive species and their control.
* Promote the use of native species for landscaping and wildlife habitat.

Conservation Action 5: Law and Policy
* Encourage regulatory and legislative response to importation of non-native invasive species.
* Encourage increased control of the transport and release of live non-native wildlife and plants.

Conservation Action 6: Livelihood, Economic and Other Incentives
* Identify sources of funding for long term control efforts: private and public sources of funding.
* Develop technical assistance, incentive, and cost sharing programs to prevent invasions, control or
eradicate existing invasive species, and restore natural disturbance regimes on private lands.

Conservation Action 7 External Capacity Building
* Forming and facilitating partnerships, alliances and networks with Local, State and Federal Agencies,
through LCCs, and Joint Ventures, NGO’ (The Nature Conservancy, The Audubon Society, Land
Trusts, Mississippi Wildlife Federation, National Wildlife Federation, etc.) and private landowners;
Providing input to state, regional, and national organizations to help fight invasive species.
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DEVELOPMENT

According to the US Census Bureau, from 2000 to 2010 Mississippi’s population increased by almost 5%. That
increase is expected to continue, with an expected population by 2030 of over 3 million people. That increase will
bring a rise in demand for housing and services, putting even more pressure on Mississippi’s natural areas. The
technical committee identified the threat of both urban/suburban and industrial development as threats to over
half the 106 sub-habitat types listed. Add to that the threat from second homes/vacation homes, roadways and
associated management, utility rights of way, and energy development and just about every habitat in Mississippi
is under threat from some type of development. The following chart shows the development threats that are
affecting Mississippi’s habitats.

Table 4.2 Development Threats Ranked for Each Sub-Habitat Type, According to Salafsky et al. (2008).

Salafsky Classification Salafsky Classification High Med Low Total
1 Transportation 1.2 Commercial and industrial areas 7 10 32 49
1.3 Tourism and recreation areas 6 9 12 27
3.1 Oil and gas drilling 13 4 3 20
3 Energy ;r)]:(i)nc?zction and 3.2 Mining and quarrying 16 10 13 39
? 3.3 Renewable energy 0 0 0 0
4 Transportation and | 4.1 roads and railroads 17 13 23 53
Service Corridors 4.2 utility and service lines 9 0 0 9
4.3 shipping lanes 8 15 18 41
4.4 Marine and freshwater aquaculture 0 0 0 0

Urban Sprawl

Urban sprawl is defined as the spreading of development (homes, businesses and associated infrastructure) from
cities into nearby undeveloped areas. These areas are characterized by a mix of homes and small businesses
within a matrix of forests and agricultural lands. While this sprawl connects urban habitats, it fragments natural
areas and could negatively impact natural benefits such as water quality and wildlife resources. Significant
urbanization along the Gulf Coast could inhibit the inland migration of coastal wetland habitats and species
should sea levels rise (Feagin et al. 2010, Thorne et al. 2012, and Terando et al. 2014).
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In addition to the direct impacts of a fragmented landscape, management actions will also be hindered in the
urban/wildland interface. Perhaps the best example of this conflict is the use of prescribed fire, such as in longleaf
pine ecosystems. Smoke management is just one factor affecting the use of fire near urban areas. Keeping people
and property safe is the number one concern during a prescribed burn. Destruction of property from escaped fire
or smoke causing an accident will make the public less accepting of prescribed fire as a management tool.

2020 2060 2100

Figure 4.1 Projected Urban Growth in Mississippi from 2020 through 2100. From Belyea and Ternado. 2012.

Studies have shown that when a population reaches 45 people per square mile (psm) the probability of a forest
functioning properly decreases to 50%. At 150 psm the probability is 0. In Mississippi, parts of several counties
reach or exceed this level already (Harrison, Jackson, Hinds, and Lee counties). The most rapid population
growth in Mississippi is expected to be near major urban areas (Mississippi Forestry Commission 2007). Growth
is expected to be highest around Jackson, the Desoto County/Memphis area, and from Hattiesburg south to the
coast (See Figure 4.1). The fragmentation caused by this growth will reduce biological diversity in these areas,
and impact the sustainable production of wildlife by reducing the size of available forests and creating areas
incapable of supporting diverse ecological communities.

Energy Development

Since the discovery of gas and oil in 1903, Mississippi has produced significant quantities of hydrocarbon
resources. In 2011, the U.S. Department of Energy ranked Mississippi as 14th in the nation in crude oil
production with over 24 million barrels produced yearly. There are over 3,000 producing wells in Mississippi
and over 32,000 wells on file. (See Figure 4.2) Although Mississippi is a natural gas-producing state, much
more natural gas is consumed in Mississippi than is produced. However, Mississippi has more natural gas
flowing both into and out of the state than any other state and is fourth in miles of interstate natural gas
pipelines.
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A surface coal mine, located in Choctaw County,
Mississippi, is among the largest lignite coal
mines in the United States. Approval to operate
Mississippi’s second coal mine to supply a new
coal-fired generating station in Kemper County
was given in 2012. The mine is scheduled to
begin producing coal in 2015, and when it
reaches full production it will be the largest
mine in the state (US Energy Information
Administration USEIA). A single large reactor
at Entergy’s Grand Gulf Nuclear Power Station
produces nearly 20% of state’s total electricity
and all of the state’s nuclear power. A recently
completed power upgrade project makes Grand
Gulf the largest single reactor in the United
States in capacity at 1,443 megawatts.

The state’s primary renewable resource is
biomass, consisting mostly of wood and wood
products. Mississippi generated 2.7% of its
electricity from renewable energy resources
during 2014, with wood and wood waste
accounting for almost all of the state’s renewable

electricity generation. Figure 4.2 Active oil and gas wells currently

. operating in Mississippi.
Alternative and more-renewable forms of energy

are pursued as demands for energy increase. The ability to harness energy from alternative sources (e.g.
sun, wind, water, biofuel, geothermal sources) can be appealing because it reduces reliance on limited
fossil fuel resources. As landscapes become altered to meet changing energy strategies, habitats could
become increasingly fragmented or lost. This is a cause for concern as habitat loss and fragmentation are
commonly recognized as factors contributing to species declines.

In 2012, The Mississippi River Alluvial Plain (MSRAP) ecoregion was ranked among the top five
ecoregions in the United States with the greatest potential for energy development. The MSRAP was
ranked fourth in potential for unconventional oil and gas, and fifth in potential for biofuels. While these
forms of energy acquisition are not readily associated with direct mortality (as is the case with wind
energy developments), they do still have implications for species conservation. Aside from the previously
discussed consequences to habitat, impacts identified in a thorough literature review include: altered
space-use patterns (e.g. avoidance, disrupted migration, etc.), decreased survival, altered reproduction, and
decreased species richness, diversity, and abundance.

Although ecoregions in Mississippi were not ranked as having the greatest potential for geothermal

and solar energy developments, these developments have been proposed within the state. Impacts from
geothermal and solar energy developments have not been thoroughly assessed in the scientific literature.
Additional research is required to understand the potential risks they impose on wildlife.
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Conservation Actions to Address Development

As the state’s population continues to grow, it will be paramount that smart growth planning takes place
to ensure the future of Mississippi’s habitats and wildlife. The need to pursue more renewable forms of
energy is recognized, but “green energy” has the potential to function as a wildlife stressor. As such,
requirements to better understand and mitigate the impacts of future energy developments are needed.

Conservation Actions following Salafsky et al. (2008) that should be applied to
address urban and energy development include:

Conservation Action 1 Land/Water Protection
» Work with existing and new partners and stakeholders (LCC’s, Joint Ventures, National Fish and
Wildlife Foundation, non-government organizations, Audubon Society;, etc.) to identify areas that should
be protected from future development; encourage good land conservation practices, including
Priority Conservation
* Actions from specific habitats, at local levels.
* Encourage comprehensive planning that incorporates land use planning and clearly defines high-
priority areas for conservation and restoration, along with areas for development. Encourage land
use planners to incorporate wildlife friendly designs in new projects (i.e. wildlife under or
overpasses along roadways, bat friendly bridges).
» Promote construction of renewable energy structures within landscapes of low value to wildlife
(i.e. placing solar or wind farms on existing disturbed and/or developed lands).

Conservation Action 2 Land/Water Management
* Encourage the use of compatible biofuel production practices, including reduced chemical use,
avoidance of monocultures and potentially invasive plant species, and ecologically-informed timing
of harvest.

Conservation Action 3 Species Management
* Focus on enhancing or restoring populations in other areas to better withstand land use changes
from development.
* Conduct studies to investigate and characterize the potential risks imposed on wildlife as a
consequence of energy development (wind farm effects on bats and birds, affects of solar farms on
the landscape).

Conservation Action 4 Education and Awareness
 Enhancing knowledge and information exchange through the use of workshops, training courses,
or manuals.
* Raise awareness of issues through media sources.

Conservation Action 5 Law and Policy
* Develop or help implement regulations or voluntary standards to protect habitats and wildlife.
* Participate in pre-development assessments in order to 1) outline the potential risks imposed
on wildlife, and 2) present mitigation strategies to, and suggest best management practices for,
energy development operations.
* Provide input into voluntary standards that govern private practice.
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Conservation Action 7 External Capacity Building
* Forming and facilitating partnerships, alliances and networks with Local, State and Federal
Agencies, and through existing and new partners such as LCCs, Joint Ventures, and non-government
organizations.

ALTERED FIRE REGIME

Fire was an important ecological disturbance that
historically shaped many of Mississippi’s
habitats. Systems such as longleaf pine forests and
tallgrass prairies were likely driven by relatively
frequent fires. Many other systems, except those
prone to frequent flooding or substantial moisture
retention, had varying incidences of fire events where
topographic position, moisture regime and gradient,
and subsequent plant community composition
would have influenced fire behavior and effects
during any given fire event. Historical evidence
shows that fire was a common disturbance regime
prior to human settlement, although the frequency and extent of naturally ignited fires varied across land
regions. It is presumed that lightning strikes during relatively dry periods were the predominant source
of ignition. As human settlement occurred, fire was influenced by anthropogenic forces. At first, human-
ignited fires supplemented the incidences of natural fires. The earliest inhabitants utilized fire to manipulate
local landscapes to increase or attract game they hunted and to clear areas for agricultural production for
subsistence. European settlers continued to use fire to manipulate land and likely increased the scale of
deliberate fires to shape land use for subsistence practices of the time. Over time, changes in land use and
management, human population growth and infrastructure development, societal perceptions, and changes in
native vegetation composition have resulted in largely fire excluded landscapes where fire once drove many
important ecosystem processes. In modern landscapes, it is difficult to replicate extent, timing, and frequency
of natural fire regimes. As such, prescribed fire (fire set intentionally under prescribed conditions to meet
particular management objectives) must be used as feasible to approximate natural fires and manage habitats
for specific wildlife benefits. Altered fire regimes, including season and frequency of burns, ranked as a threat
to 25 of the 66 terrestrial habitats in MS.

Plant and Animal Response to Fire

Altered fire regimes lead to a change in habitat composition and structure. As a result, different wildlife
species respond in a positive, neutral, or negative manner depending on their habitat requirements. Plants
have adaptations to avoiding or promoting fire in the form of leaf litter characteristics (e.g. dry quickly),
chemical composition (e.g. volatile oils), physiological traits (e.g. bark thickness, propensity to resprout), and
reproductive characteristics (e.g. germination enhanced by exposure to heat or bare soil). Many plants that
are adapted to promote fire show positive responses to fire events, although plants vary in their adaptation

to the frequency, timing, and severity of fires. Large-scale fire exclusion has led to a shift in many plant
communities toward more fire-avoiding plants and a reduction in fire-promoting plants. As a result, wildlife
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adapted to fire-maintained communities, particularly habitat specialists such as gopher tortoise, black pine
snake, or harvester ants, often exhibit population declines or other negative responses as a result of changing
plant community composition and structure associated with altered fire regime or fire exclusion.

Potential Threats and Stresses Associated with Altered Fire Regime

Fire Exclusion

Direct exclusion of fire from habitats that were historically fire-dependent results in changes in habitat
composition and structure. In general, coverage of shrubs and trees becomes more prevalent, and the ground
is heavily shaded and covered in leaf litter when fire is excluded. As a result, ground-layer herbaceous
vegetation is often suppressed. Wildlife species that were adapted to habitats shaped by fire are subsequently
affected in varying degrees relative to their dependence upon specialized habitat features created by fires.
Certain plants may be eliminated or greatly reduced in distribution and abundance due to fire exclusion.

Fire exclusion can increase fuel loads within these systems such that if fires are reintroduced after a long period
of exclusion, fire intensity and severity may be much greater than if these sites burned more frequently. While
periods of fire exclusion may have historically manifested itself in nature (sometimes resulting in massive stand
replacement fires), it is difficult to recreate such conditions in the context of modern safety standards for the use
of prescribed fire. Conversely, shifts in prevalent plant communities toward fire-avoiding vegetation may result

in inability to reintroduce fire due to insufficient fuel without other means to significantly manipulate vegetation
back to fire-promoting species. Reintroducing prescribed fires to previously fire-excluded habitats requires careful
planning and implementation, and, if necessary, other methods, to develop suitable conditions for future fire
management (e.g. mechanical or selective herbicide treatments).

Inappropriate Season and Frequency of Fire

Modern applications of prescribed fire have tended toward “dormant” season burning from late autumn to early
spring (October through March). During this time, there is an abundance of dead, readily combustible surface

fuels and relative humidity is often low, favoring rapid and efficient rate of fire spread. Soil and ground-layer (fuel)
moisture levels are also typically high during this time, which may protect certain perennial plants from fire damage
or completely exclude fire from some habitat types. Burning during this time of year avoids disturbance during
prime reproductive seasons for many high profile wildlife species (e.g. nesting birds, deer fawns), but it might

have negative effects on other wildlife (e.g. herpetofauna). Burning under these moist ground-layer conditions are
generally favorable for fuel reduction treatments to slowly reduce heavy fuel loads that may lead to catastrophic fire
or tree mortality in forested systems.

The use of prescribed fire during the “growing” season from late spring to early autumn (April through September)
has seen increasing interest. Relative humidity and fuel moisture (outside of prolonged dry weather periods) are
higher, thereby decreasing flame height and slowing the rate of fire spread and making fire containment potentially
easier. The extent of fuel consumption also tends to be less complete, potentially adding to post-fire habitat
diversity. Perhaps the greatest disadvantages to growing season burning are higher ambient temperatures are more
physically taxing on burn crews and increased smoke volume due to greater fuel moisture that might exacerbate
smoke management problems in some areas. Although growing season burning presents certain challenges and
disadvantages, applying fire outside of traditional seasons has some advantages. Some plants may be dependent
on fire applied outside of winter and spring seasons to persist because of reproductive adaptations or suppression
of other plant competitors. These fires may more closely mimic historic, natural fire regimes when natural ignition
was more likely to occur, and hence create specific habitat composition and structure that many wildlife species
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were adapted to. From a fire implementation standpoint, extending burn seasons also provides the advantage
of a longer window in which to utilize more available days when burning can be conducted within regulatory
requirements (e.g. weather parameters, smoke management).

Some researchers suggest fire frequency may supersede season of fire in accomplishing particular objectives (e.g.
suppression of brush, maintenance of desirable ground cover). Even in areas where fire is applied periodically, fire
return intervals may be too long to achieve desired results relative to habitat composition and structure. Conversely,
fire return intervals could be too frequent to achieve desired results. Although certain plants are adapted to fire,
some may require a fire-free interval to reach maturity (e.g. fire-adapted oaks). This might be achieved in different
ways, whether by complete or within-stand modifications to fire regime, as overall management objectives dictate.

Thus, in relation to both season and frequency, prescribed fire must be applied in a manner that produces the
desired results for plant community and wildlife habitat management objectives. This requires planning,
monitoring, and additional research to develop fire management strategies to accomplish objectives. Uniform
prescriptions for fire application will not suffice; prescriptions must be tailored to individual site conditions and
management objectives.

Firebreaks

Potential stressors associated with firebreaks include disking, pushing, or plowing firebreaks to expose
mineral soil in order to contain prescribed fires or wildfires. On some sites, mechanical soil disturbance may
introduce or promote establishment of invasive species. Additionally, artificially constructed firebreaks may
be source of soil erosion and sedimentation in down-slope drainages. Other considerations include negative
effects on residual vegetation (e.g. soil compaction, root damage) and creation of abrupt edge transitions
along firebreaks. These effects must be considered and mitigated as best as possible. Although firebreaks
are essential for the application of prescribed fire, best management practices to mitigate these effects may
include establishing water bars and non-invasive cover crops to stabilize firebreaks, monitoring and treating
invasive species, planning burn units to utilize natural or existing firebreaks to minimize soil disturbance, and
utilizing other fire containment methods (e.g. wet lines) around sensitive areas.

Soil Effects

Fire effects on soil may be highly variable due to a combination of factors, but relatively low intensity fires
in our region generally do not adversely affect soil chemical and physical properties. Potential negative
effects on soil properties can be minimized by applying fire when there is adequate soil and surface litter
moisture to prevent significant loss of soil humus. Nutrients such as potassium and phosphorus are recycled
by burning plant materials, although some nitrogen may be lost to volatilization. \Very intense fires may lead
to modifications in soil structure that reduce soil porosity and impede infiltration of surface water. These
negative impacts can be reduced by careful planning when reintroducing prescribed fires to previously fire-
excluded habitats.

Water Quality

The effects of relatively low intensity fires on water quality are generally not adverse unless substantial
erosion or nutrient leaching through run-off occurs. Potentially negative impacts can be reduced by careful
planning when reintroducing prescribed fires to previously fire-excluded habitats. Other water quality
concerns may be considered if fires remove vegetation that shades streams or pools, thereby increasing water
temperature that could negatively or positively affect certain aquatic organisms. These may be considered
sensitive habitats and warrant site-specific fire exclusion if necessary.
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Air Quality

Smoke from fires are typically more of a human health, liability, or nuisance concern. As fire was a
natural process in many systems, these effects should generally be neutral aside from human-related
conflicts or exacerbations. Conducting prescribed burns within regulatory guidelines for smoke
management can alleviate most air quality concerns.

Capacity Limitations

Application of prescribed fire is often dependent on the availability of qualified personnel to conduct
prescribed burns. Furthermore, costs associated with prescribed burning may limit its use. These factors
constrain private landowners in particular. There is a need to provide additional training to prescribed
fire practitioners on application of prescribed fire for wildlife objectives. Furthermore, additional
conservation funding should be considered for application of prescribed fire, particularly on private lands
where prescribed burning is often conducted using independent contractors.

Conservation Actions to Address Fire Regimen

Much evidence exists indicating most systems in Mississippi had an incidence of fire history. It is
difficult to replicate effects of natural fire processes, but wise use of prescribed fire can be used to
approximate natural fires to manage plant communities and wildlife habitat. The exclusion of fire from
fire-adapted systems is a habitat stressor, but other impacts associated with application of prescribed
fire (e.g. establishing firebreaks, invasive species) may introduce other stressors. Research, planning,
and monitoring are needed in determining suitable frequency and timing of fire in different habitat
types. Application of prescribed fire must be balanced with safety and liability concerns and resource
management objectives. All habitat patches cannot meet all the needs of all wildlife species, but
microhabitat conditions within patches vary within fire-maintained habitat. Furthermore, microhabitat
conditions can sometimes be planned and purposefully managed to meet critical resource needs if
necessary (e.g. intentionally excluding fire from some areas for refugia).
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Conservation Actions following Salafsky et al. (2008) that should be applied to
address altered fire regimes include:

Conservation Action 1 Land/Water Protection
* Resource and Habitat Protection: Coordinate with other agencies, NGOs, conservation
organizations to establish priority areas for prescribed burns.

Conservation Action 4 Education and Awareness
* Encourage the increased use and acceptance of prescribed fire through increased
communications and partnerships.
* Provide prescribed fire training opportunities for private landowners. Focus on training
landowners
to achieve fire capacity and application at a large scale.
* Educate landowners, school-aged children/youth, adjacent residents, developers, and the general
public about the crucial role of prescribed burning in the management of longleaf pine and other
ecosystems.

Conservation Action 5 Law and Policy
* Support and advocate for the establishment or strengthening of laws, policies, budgets and
regulations required to promote and apply prescribed fire in the state.
* Reduce regulatory burden on agencies and private landowners to facilitate active burning.

Conservation Action 6 Livelihood, Economic, and other Incentives
* Identify sources of funding to assist landowners in implementing prescribed burns
(e.g. Fire on the Forty, EQIP- Farm Bill Program).

Conservation Action 7 External Capacity Building
» Establish prescribed burning cooperatives to assist in alleviating capacity issues.
* Collaborate with Mississippi prescribed Fire Council, Southern Fire Exchange, Joint Ventures,
LCCs and other fire related councils and organizations to develop and disseminate prescribed fire
information.
* Collaborate with non-profit organizations in the state (The Nature Conservancy, Audubon, etc)
with established fire programs.
* Increase interagency coordination to address impediments to burning, such as inability to burn across
jurisdictional boundaries, inability for NGOs to assist with public burning, agencies not recognizing
other certifications.
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Climate Change

Shifting trends in long-term weather patterns, and the associated ecological consequences of these trends,
could increase the challenges and complexities of wildlife conservation, according to the IPCC. In
recognition of these challenges, the US House of Representatives mandates inclusion of climate change
strategies into SWAP documents. An Executive Order (Executive Order No. 13653) further mandates that
federal agencies, including the United States Fish and Wildlife Service, plan and implement actions to
enhance and improve the resilience of the nation’s natural resources to changing environmental conditions.
As such, conservation managers across the nation are tasked with 1) evaluating the current and projected
climate-change-related threats to species, and 2) providing plans of action that would help monitor and
potentially mitigate the risks of these threats. This chapter is an initial effort to integrate and implement
climate change tactics into the Mississippi SWAP in order to 1) maintain adherence and consistency with
current and future policies, and 2) secure associated funding opportunities that allow continual conservation
of SGCN and their habitats.

Climate Change Patterns

According to the IPCC, the Earth’s climate is
changing. Detailed observational evidence
indicates that, at the global level, temperatures
and sea levels are rising at unprecedented rates.
While specific impacts of climate change at the
regional level remain uncertain, impacts could
vary regionally and may come in the form of
changes to air and water temperature, as well as
changes in precipitation.

The IPCC developed a set of scenarios to
represent the range of forces that might impact
climate change. Four scenarios or “families”
were developed (Al, A2, B1, B2) representing a wide range of future characteristics such as demographics,
economics, and technology. The A1 scenario indicates rapid population and economic growth followed
by rapid introductions of new and more efficient technologies. Scenario A1 had 3 categories or “groups”
characterizing 3 alternative energy developments: A1F1 for fossil fuel intensive, A1B for balanced (not
relying too heavily on any one energy source), and A1T for predominately non-fossil fuel. Scenario A2 is
a very heterogeneous world with slower population growth than Al and an emphasis on family values and
local traditions. Scenario B1 involves rapidly increasing populations similar to Al but with emphasis on clean
technologies and B2 places an emphasis on local solutions to economic and environmental sustainability.
Each of these scenarios is used to predict future greenhouse gas emissions, which in turn will drive changes
to global climate factors.

Modeled predictions for anticipated changes (“projections”) in Mississippi suggest an average increase in
temperatures of at least 2 to 8°F by 2050. The number of days over 95°F would increase and the number of
nights below 32°F would increase as well, especially in the northern region of the state. (Figure 4.3)
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Figure 4.3 Change in Annual Temperature by 2050
Model: Ensemble Average
SRES emission scenarios: High (A2), Medium (A1B), Low (B1)

While projected changes in precipitation appear fairly minimal (Figure 4.4), consensus projections suggest
that, over the next century, the Southeastern United States may experience a significant decrease in the
availability of annual water due to increased evapo-transpiration (a result of higher temperatures). Figure 4.5

Figure 4.4 Change in Annual Precipitation by 2050
Model: Ensemble Average
SRES emission scenarios: High (A2), Medium (A1B), Low (B1)

This decrease in water availability could signify impacts to many mesic sites, along with wetlands, streams,
and lakes. Drying of ephemeral wetlands and ponds could further endanger many sensitive species such as
Dusky Gopher Frogs and other amphibians, which rely on appropriate hydroperiods to produce metamorphs
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(Greenberg et al 2015). These potential changes can also affect waterfowl and wetland bird species by
reducing the availability of wetland areas for these species. This would affect the ability of wetlands to
provide important functions such as flood control, sediment capture, and groundwater recharge (NABCI
2010). Impacts of changing weather conditions will vary depending on the species. More mobile animals,
like mammals or birds, wil