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Executive Summary

EXECUTIVE SUMMARY

A. Background

In 2000, Congress created the federal State Wildlife Grants program to help states conserve
imperiled wildlife species, particularly those that were not traditionally hunted or fished. The
program required states to develop Comprehensive Wildlife Conservation Strategies, later
known as State Wildlife Action Plans, which identified Species of Greatest Conservation Need
(SGCN), their habitats, threats, and conservation actions to protect them. In addition to
providing a blueprint for conserving each state’s rare and imperiled wildlife, the plans made
states eligible for federal State Wildlife Grant funds for conservation action.

The New Jersey Division of Fish & Wildlife (DFW) released the first New Jersey Wildlife
Action Plan in 2006 and a slightly revised version of it in 2008. That plan embodied (and
continues to embody) the collective judgment of the state’s conservation professionals regarding
which species and areas should receive special attention and what should be done. It identified
tasks that could be accomplished by a variety of agencies, organizations, and landowners to keep
common species common and to down-list or delist rare species.

This 2017 plan is the first complete revision of the initial plan. In essence, this plan is an
assessment of the health of the state’s wildlife and habitats, the problems they face, and actions
that are needed to conserve them over the long term. With federal funding from the State
Wildlife Grants program and state and private sources, the plan fosters cooperation between
partners in the public and private sectors and enables effective conservation projects.

A fundamental underpinning of this plan is the recognition that certain species require new or
additional conservation actions to ensure their long-term persistence. Because of changes in
New Jersey’s environment — both from past human activities and ongoing threats with local or
distant origins — these wildlife species are unlikely to persist in the state without conservation
action.

This plan is a dynamic tool for all landowners and land managers. Many components of the plan
are useful to private property owners whether they manage a small backyard or a significantly
larger property, and whether their property is actively used (such as for farming) or is left in a
natural condition. These same plan components can also be applied by the managers who
steward the state’s many public and nonprofit-owned properties. Regardless of the property or
the owner, this plan is designed to serve as a framework for directing the protection of Species of
Greatest Conservation Need and the habitats required for their continued survival.

B. Core Underpinnings of the Plan
There are seven key considerations that permeate all aspects of this revised plan.

e Habitat Loss Is the Greatest Threat to New Jersey’s Wildlife — Habitat loss is a primary
risk to wildlife, both directly and by disrupting essential life history and behavior
patterns. Habitat and connectivity maps generated with the Landscape Project and
Connecting Habitat Across New Jersey (CHANJ) project are key tools for integrating
wildlife considerations into planning and regulatory processes.
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Stewardship and Restoration Are Critical Actions — Managing for biodiversity
management on public and private lands is necessary to ensure the persistence of New
Jersey’s biological diversity. Key actions include research, monitoring, refining best
management practices, maintaining properties with critical habitats, and restoring riparian
buffers.

Wildlife Management Must Control Overabundant Species — Control of overabundant
species in and around critical habitats is vital for protecting New Jersey’s rare wildlife
species. Some species, in particular white-tailed deer, when unchecked, can change
habitats at a landscape scale and eliminate habitats on which rare wildlife depend. Other
wildlife, like raccoons, foxes, and crows, fall in the category of “human-subsidized
predators,” whose elevated populations can cause high rates of mortality for rare wildlife.
Programs like Community-based Deer Management and targeted wildlife management
can be effective, especially when implemented in collaboration with private landowners
and public land stewards.

Invasive Species Threaten Native Biodiversity — Invasive species, both plant and animal,
often out-compete and crowd out native species, leaving behind less diverse ecosystems.
Priority conservation actions include identifying routes through which invasive species
are introduced, improving monitoring within and beyond New Jersey, and implementing
management and eradication efforts.

Recovery Plans Are Important for Effective Action — Ensuring the persistence of
imperiled wildlife species in New Jersey typically requires a complex set of actions to be
taken over many years. While this plan lays out threats and conservation actions for
many species, more focused and more detailed recovery plans are an important tool,
particularly for federally and state-listed species.

Sound Science Must Be a Foundation for the Plan — The information and
recommendations in this plan are built on rigorous research and expert interpretation of
all available data. But more research and monitoring are needed to ensure that
conservation actions are effective. For example, this plan calls for adaptive management
procedures to use new information to inform and guide research and conservation actions
throughout New Jersey.

Urban & Suburban Environments Pose Distinctive Challenges — As the nation’s most
densely populated state, New Jersey’s urban and suburban environments present unique
challenges. Urban wildlife oases are still being identified, and strategies for maintaining
them in the context of surrounding activities is still needed for many locations.

C. Past Successes Have Laid a Strong Foundation for Future Conservation

New Jersey’s State Wildlife Action Plan has been guiding conservation strategies to benefit
wildlife and their habitats throughout the state since 2006. Important actions from the plan have
been implemented by local, county, state, and federal agencies, non-profit organizations, and
private landowners. Many examples are provided in the plan, including:

Bringing Bald Eagles Back from the Brink — From 2005 to 2014, the number of bald
eagles nesting in New Jersey increased from 42 pairs to 150 pairs, a 257% increase. This
was accomplished by protecting nesting sites through cooperative relationships with
public and private landowners. Trained volunteer nest observers provide data on most of
the nests statewide as well as assist with the DFW’s outreach programs.
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e Restoring Endangered Bog Turtles — In partnership with other agencies, the DFW is
working to restore federally threatened bog turtle populations using cooperative
agreements with landowners to restore and protect valuable wetlands habitats. One
innovative program pioneered in New Jersey was the restoration of hundreds of acres of
wetland habitat through prescribed grazing.

e Restoring Fish Habitats — Bureau of Freshwater Fisheries staff provide technical
assistance on conservation, stream restoration, dam removal, and land use projects. The
Musconetcong and Raritan Rivers both benefited from dam removals, and efforts are
underway for additional removals on the Millstone and Paulinskill Rivers.

e Managing Complex Wildlife Habitats — Excellent stewardship by New Jersey’s
conservation partners and individual landowners have benefitted wildlife and their
habitats across more than 40,000 acres. Examples include the management of important
grassland, early successional, wetland, and riparian habitats with periodic mowing,
prescribed burning, and other techniques to benefit grassland birds and other wildlife.
Partners also re-contoured and planted degraded lake and stream shorelines to enhance
water quality and wildlife value. Further, forests on private and public lands were
managed to increase their species diversity and understory vegetation.

D. Focusing on Species of Greatest Conservation Need

New Jersey is home to more than 3,700 wildlife species, from monarch butterflies to blue
whales. Some species are stable or have growing populations. Others are rare, perhaps naturally
because they live in unusual habitats, or perhaps due to changing or disappearing habitats.

A challenge for all wildlife managers is determining where and how to direct limited resources to
best support the full range of wildlife diversity in New Jersey. This State Wildlife Action Plan is
an important step to guiding conservation activities, whether they are implemented by state
agencies, nonprofit organizations, or neighborhood groups.

Species of Greatest Conservation Need (SGCN) are the heart of all State Wildlife Action Plans.
New Jersey’s original 2006 Plan, along with the 2008 Revised Plan, addressed 289 SGCN. In
preparation for this plan, the ENSP, with other wildlife experts and conservation partners,
reassessed the state’s wildlife species and created an updated list of 656 SGCN.

While comprehensive, at 656 species the SGCN list is too big for an effective State Wildlife
Action Plan with achievable goals. With input from our conservation partners, the DFW
therefore refined the list with taxonomic experts and conservation partners to identify 107 Focal
SGCN. These species were selected based on their state and regional imperilment, the
importance of New Jersey populations to each species’ range-wide viability, and the feasibility
of undertaking actions that would yield successful results.

While this revision of the State Wildlife Action Plan is focused on 107 species, it is not being
suggested, nor should it be implied, that the state’s conservation interests are limited to these
species. The SWAP Executive Committee, a group composed primarily of conservation
partners, simply believed that this more focused approach to planning and conservation would
yield greater conservation results not only for the Focal SGCN, but for the many other SGCN
that are not formally addressed within the plan.
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Recognizing that synergies exist between species with overlapping habitats, the 107 Focal SGCN
were grouped by the expert taxonomic teams into guilds that reflected similarities in the species’
taxonomies, ecological requirements, threats, and actions needed to conserve them. This
assessment categorized 77 of the species into 18 groupings, while the remaining 30 species
remained ungrouped.

Appendix D presents species characterization reports for each Focal SGCN (Profiles of the Focal
Species of Greatest Conservation Need). These profiles include general information about the
species (including its appearance, life history requirements, and distribution in New Jersey),
conservation status, population abundance and trends, broad habitat types, and more.

E. Concentrating on Key Habitats and Conservation Focal Areas

Effective conservation of New Jersey’s diverse wildlife requires planning at different scales. At
the finer scale, Focal SGCN provide a discrete set of wildlife that are both in need of immediate
protection and perceived to be responsive to known and feasible conservation actions.
Implementing targeted efforts towards Focal SGCN will also benefit many other species. That
said, species-specific conservation is not enough, especially given the long-term shifts that are
occurring now, and will continue to occur as New Jersey’s landscape continues to change in
response to human activities compounded by changing climate.

To address this broader scale need, the ENSP identified Conservation Focal Areas (CFAS).
CFAs are specific areas of New Jersey that feature some of the state’s highest value habitats and
present important opportunities for effective conservation action. They allow for the
consideration of threats and actions from a geographic perspective so will benefit key wildlife
habitats generally and, in turn, virtually all SGCN. Further, CFAs include important
opportunities for habitat connectivity, a critical factor in increasing resilience in a changing
landscape.

CFA:s reflect a wide variety of habitats throughout New Jersey based upon factors including
quality, integrity, connectedness, and the likelihood of successfully implementing conservation
actions within them. With their rich mix of important habitats and diverse species assemblages,
CFAs represent some of the best opportunities for protecting, restoring, and sustaining New
Jersey’s wildlife diversity.

Through the two-pronged approach of Focal SGCN and Conservation Focal Areas, the 2017
Revised Plan is designed to better enable the DFW and conservation partners to focus their
efforts and limited resources. The plan will help a variety of users — whether individual property
owners or statewide organizations — advance their specific interests through actions and in
habitats that will benefit all of New Jersey’s wildlife diversity.

F. Recognizing Threats and Taking Actions to Address Them

New Jersey’s wildlife and their habitats face hundreds, if not thousands, of threats to their
persistence and well-being. Many of these threats, along with the conservation actions necessary
to alleviate their impacts, have been identified in this plan with an emphasis on Focal SGCN.
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This State Wildlife Action Plan is necessary because many of New Jersey’s wildlife species face
threats that could make them disappear from the state. At the same time, actions to address these
threats could help many species recover to the point that they no longer need to be officially
listed, or keep them from declining to the point where they need to be listed.

Using the 107 Focal SGCN as representatives of New Jersey’s wildlife, DFW teams of taxa
experts assessed threats related specifically to each. This assessment distilled the myriad of
conservation actions needed to protect New Jersey’s wildlife and their habitats into those actions
that are most significant and will have the greatest impact on wildlife conservation in the next ten
years.

Appendix J presents the Threats and Conservation Actions for the Focal Species of Greatest
Conservation Need report that includes extensive and highly detailed lists of threats and the
applicable conservation actions for each of the Focal SGCN. Plan users should consider this
information when developing new or adapting on-going conservation projects.

Additional assessments delivered a wide-ranging list of actions, some of which were directed at
overarching benefits to multiple SGCNs and their habitats, and some that applied only to
individual species. The DFW grouped these actions when they addressed a particular threat, a
suite of related threats, or a conservation need. These groups of actions — or projects — were then
divided into jobs that would collectively help accomplish the project.

Appendix K contains the Projects to Conserve New Jersey’s Wildlife Populations of Concern
report. The report lists 34 projects which include 108 jobs. For each job, the report describes the
objective and purpose, benefits, Focal SGCN it would directly benefit, threats, and conservation
actions.

G. Monitoring Effectiveness and Adapting Management for Greater Success

Monitoring comes in many forms and can serve many different conservation purposes. At the
most basic level, monitoring can simply note whether or not a species continues to be present at a
given location. At a more detailed level, monitoring can help managers determine the
effectiveness of conservation actions and, in turn, adapt management activities to maximize their
benefits.

Adaptive management is the process through which conservation actions are undertaken,
assessed through careful monitoring, and then modified as necessary based on the monitoring
results. Adaptive management is necessary because there is still so much we don’t know about
wildlife, their habitats, and the complex interactions of these with the surrounding world. In
addition to gaining insights into wildlife management from conservation and monitoring efforts
in New Jersey, the DFW is also committed to learning from, and contributing to, work on SGCN
in other states.

Many of New Jersey’s SGCN and habitats have active monitoring programs, some dating back

more than 60 years. For example,

e The ENSP’s Landscape Project maps critical wildlife habitat using species sighting data
applied to suitable habitat types. Adopted by the NJ Department of the Environmental
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Protection (NJDEP) in 1993 to define habitats, it is a powerful tool for conservation planning
and measuring habitat change over time.

e The Breeding Bird Survey in New Jersey is part of the national breeding bird survey that is
used to detect bird population trends nationally and, to a lesser degree, within the state.
Conducted largely by skilled volunteers, the data are considered each time the state
reassesses bird species’ conservation statuses and trends.

e Since 1968, the DFW'’s Trout Production Stream Monitoring Project has identified and
classified New Jersey waters according to their suitability for trout. The classifications
became part of the state’s Surface Water Quality Standards in 1981, and trout-suitable
waterways receive greater protection under state regulations.

H. Meeting Federal Requirements Now and in the Future

As with the 2006 Plan, the 2017 State Wildlife Action Plan must meet a suite of federal
requirements overseen by the U.S. Fish & Wildlife Service. Specifically, every plan across the
country must contain eight key elements:

NogakowdnpE

8.

Information on the distribution and abundance of wildlife species;

Descriptions of locations and relative condition of key habitats and community types;
Descriptions of problems and priority research and survey efforts;

Descriptions of conservation actions;

Proposed plans for monitoring;

Descriptions of procedures for reviewing the plan;

Provisions for coordinating the development and implementation of the plan with federal,
state, and local agencies and Native American tribes; and

Provisions for broad public participation.

From 2018 to 2021, the DFW will continue revising the 2017 Plan to fill information gaps,
provide additional clarity and guidance to plan users, and further prioritize conservation efforts.
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ROADMAP TO THE EIGHT REQUIRED ELEMENTS

Federal guidelines require that all State Wildlife Plans address eight important elements. The
intent of these elements is to help states ensure that their wildlife conservation efforts are
strategic, carefully directed, and effective. In this section, we list each of the eight elements and
briefly note how they are addressed within this revised plan.

1. Identify the distribution and abundance of Species of Greatest Conservation Need (SGCN)
The state’s original 2006 Plan, along with the 2008 Revised Plan, addressed the conservation

needs of the state’s wildlife Species of Greatest Conservation Need (SGCN), with 289 SGCN
identified. Since then, the ENSP modified the criteria for identifying SGCN and changed the
status of some species as a result of this assessment. These changes led to the identification of

656 SGCN for the 2017 Revised Plan.

To better guide implementation, the DFW has focused the 2017 Revised Plan on a subset of the
full SGCN list. This suite of Focal SGCN was selected through an assessment process that
considered state and regional imperilment, the importance of New Jersey populations to each
species’ range-wide viability, and the feasibility of undertaking actions that would yield
successful results.

It must be clearly stated that while this revision of the State Wildlife Action Plan is focused on
107 species, it is not being suggested, nor should it be implied, that the state’s conservation
interests are limited to these species. The SWAP Executive Committee, a group consisting
primarily of conservation partners, simply believes that this more focused approach to planning
and conservation will yield greater conservation results not only for the Focal SGCN, but for the
many other SGCN that are not formally addressed within the plan.

Chapter 1 and its associated appendices and attachment provide a detailed discussion of SGCN,
their distribution, and their abundance in New Jersey.

2. Describe the location and condition of key habitats essential to the SGCN

Locations of key habitats for SGCNs are described at multiple scales. Ranges of all Focal
SGCNSs are included in species profiles, while broad habitat categories identified for each Focal
SGCN species allow a finer delineation of where habitats for these species are found in New
Jersey. Additionally, for more than half of Focal SGCNs, New Jersey’s Landscape Project maps
provide an even finer resolution of habitat locations.

Pursuing the same efficiencies used for SGCN, the DFW also revised the 2017 Plan’s list of
habitats where conservation actions could be targeted. The 2006 Plan and the 2008 Revised Plan
both recognized that many habitats throughout the state benefitted wildlife and that conservation
actions undertaken anywhere would yield positive effects. While this approach provided useful
information for every portion of the state, 10 years of plan implementation by numerous partners
has led the DFW to conclude that even greater success could be achieved if conservation actions
were focused not only on a smaller number of species, but also on more spatially refined areas of
conservation interest.
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Therefore, in another change from the 2006 Plan and the 2008 Revised Plan, the DFW undertook
a second assessment to identify areas where habitat conservation efforts should be focused. The
assessment used a relatively species-independent methodology (described in Chapter 2) that
identified habitats with higher ecological integrity, larger sizes and core areas, and fewer
negative influences like development and roads. The areas selected also ranked higher for
biodiversity for both terrestrial and aquatic species richness. The resulting Conservation Focal
Areas (CFAs) will help focus conservation efforts to better protect critical core areas and
connecting corridors for Focal SGCN and other wildlife

Chapter 2 and its associated appendices and attachment describe the locations and conditions of
key habitats for New Jersey’s SGCN.

3. Describe the threats to and research needs for SGCN and their habitats

To categorize, assess, and track threats, the DFW utilized the common threats lexicon for the
Northeastern states following the International Union for the Conservation of Nature’s (IUCN)
threats classification scheme and the “action drivers” lexicon used in U.S. Fish & Wildlife
Service's Tracking and Reporting on Actions for Conservation of Species (TRACS) system.
Working with conservation partners and wildlife experts, the DFW organized threats into 13
threat and action-driver categories based on these lexicons.

DFW teams of taxa experts assessed how each of the threat and action-driver categories related
specifically to the 107 Focal SGCN. They used a qualitative, expert-opinion-based approach that
considered six threat characteristics for each Focal SGCN: severity, reversibility, immediacy,
spatial extent, certainty, and likelihood of impact in the next 10 years. These conditions were
used to assign a summary impact rating for each of the Focal SGCN. These ratings were then
used to identify the threats that required immediate or near-term conservation actions.

Chapter 3 and its associated appendices and attachments provide a detailed overview of threats
and research needs for SGCN and their habitats.

4. Describe the conservation actions required to conserve the identified species and their
habitats

For the 2006 Plan, the DFW and conservation partners identified hundreds of conservation
actions needed to address the many threats facing SGCN. For this revision, the DFW determined
which of these actions needed to be revised for clarification or specificity, could be removed
because they were no longer applicable to current conditions, or could be combined or
condensed. The goal in this effort was to make the plan easier to use. The DFW also identified
additional actions that could address more recent challenges (such as new wildlife diseases and a
growing understanding of climate change). All of these actions were categorized using the
TRACS lexicon.

The DFW identified the specific conservation actions that applied to each of the threats and
action drivers and for each Focal SGCN. The resulting list of actions, however, will benefit from
additional, ongoing priortization to more precisely identify a more limited set of feasible and
effective actions on which the conservation community should focus over the next 5-10 years.
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Chapter 3 and its associated appendices provide extensive and highly detailed lists of threats,
action drivers, and conservation actions for each of the Focal SGCN.

5. Identify monitoring plans for SGCN, their habitats, and the proposed conservation actions
Monitoring is a vital component of this revised plan, both in the context of tracking the status of
SGCN and their habitats, and in the context of guiding adaptive management decisions. To

ensure that monitoring results are useful within the state and regionally, the DFW will continue

to use the U.S. Fish & Wildlife Service's Tracking and Reporting on Actions for Conservation of
Species (TRACS) system. This collaborative approach will allow managers to better target their
SGCN management actions to achieve the greatest conservation benefits, both in New Jersey and
throughout each species’ range.

Chapter 4 and its associated appendices provide an overview of past, ongoing, and planned
monitoring efforts for each of the Focal SGCN.

6. Describe the review process of the Plan at intervals not to exceed ten years

New Jersey’s State Wildlife Plan is a dynamic, evolving document. This plan is the second
revision since the plan was first completed in 2006, and additional revisions are planned in 2018
and beyond.

7. Coordinate the Plan with other federal, state, and local agencies’ wildlife and land
management plans

In 2013, the ENSP created a SWAP Executive Committee to help steer development of the plan.
The committee was composed of a strong mix of wildlife experts from government agencies and
nonprofit organizations: the U.S. Fish and Wildlife Service-NJ Field Office, the U.S.
Department of Agriculture-Natural Resources Conservation Service, the Conserve Wildlife
Foundation of New Jersey, the New Jersey Audubon Society, The Nature Conservancy, Ducks
Unlimited, the National Wild Turkey Federation, Trout Unlimited, and staff from all bureaus of
NJ Division of Fish and Wildlife.

Additional stakeholder input involved regular meetings with the Endangered and Nongame
Species Advisory Committees and the Fish and Game Council. Appointed by the NJDEP’s
Commissioner and New Jersey governor, respectively, these committees are composed of
experts from academia, nonprofit conservation organizations, and sportsmen and sportswomen.
Members provided the ENSP with guidance on all aspects of the plan’s development.

The ENSP also held three Action Development workshops in 2015 that focused on developing
actions that were consistent with the TRACS lexicon. Participants in these workshops included
municipal, county, state, and federal government agencies in addition to energy companies,
academic researchers, and nonprofit organizations.

New Jersey is home to three state-recognized Native American tribes. Despite multiple requests
for meetings by the DFW, no replies were ever received.
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Roadmap to the Eight Required Elements

Coordination with these varied stakeholders allows the DFW to consider content from existing
New Jersey-specific wildlife management and/or habitat management plans, many of which are
referenced in the Species Profiles, into the development of this plan.

8. Include a public involvement process in the development and implementation of the Plan
In 2015, the DFW deployed website pages that detailed plan development and progress, and
included a drop-down menu for members of the public to easily use for submitting comments on
each plan section and issue. The pages were prominently featured and labeled on both the DFW
home page and the NJ Department of the Environmental Protection’s main page. Further,
whenever the web pages were updated, email notifications were sent to all members of the public
who subscribed to the DFW listserv. Through the revision process, 67 public comments were
submitted through the website.

In addition to the website, meetings of the Endangered and Nongame Species Advisory
Committees and the Fish and Game Council were subject to the state Open Public Meetings Act
so had their dates, times, and agenda items broadcast through public notices online, in listservs,
and in newspapers.
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GUIDE TO NEW JERSEY’S STATE WILDLIFE
ACTION PLAN

This revised State Wildlife Action Plan is, due to the complexity of wildlife management and the
wide range of species requiring conservation action, a long and complex document. This section
provides a concise overview of the plan and its different sections to help readers navigate the
plan and find the information they need.

A. Introduction

The introductory sections provide background information on the plan in the context of the
original 2006 Plan and the revised 2008 Plan. It also includes notes on seven key conservation
issues and brief descriptions of the myriad conservation actions taken to conserve Species of
Greatest Conservation Need (SGCN) between 2006 and 2016.

B. Chapter 1: New Jersey’s Most Vulnerable Wildlife
This chapter walks through the process used to identify New Jersey’s 656 SGCN and how
additional selection criteria were employed to further refine that list to 107 Focal SGCN. The
Focal SGCN are the centerpiece of this plan. Chapter 1 references the following appendices and
attachment that provide additional detail related to these wildlife species.
Appendix A: Criteria for Selecting SGCN
Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection
Criteria Each Fulfilled
Appendix C: Species of Greatest Conservation Need, their Distribution within New Jersey,
and Habitat Associations
Attachment I: Northeast Lexicon Report which provides the lexicon for categorizing and
describing threats and actions used my most northeast states and adapted for
use in this plan
Appendix D: Profiles of the Focal Species of Greatest Conservation Need, which provides
basic information on the Focal SGCN

C. Chapter 2: Habitats of New Jersey

This chapter provides an overview of key areas important for the conservation of New Jersey’s
SGCN. Central to this chapter are descriptions of 49 Conservation Focal Areas (CFAS) which
are located across the state’s 6 landscape regions. For each landscape region, the chapter
includes concise notes on its location, key habitats, and threats to these habitats and the SGCN
using them. For each CFA, the chapter provides notes on its location, important habitat features,
and the condition of habitats within it. Chapter 2 references the following appendices and
attachment that provide additional detail related to habitats and CFAs.

Attachment I1: Landscape Project Report, v. 3.3 which provides a detailed description of
New Jersey’s Landscape Project habitat mapping methodology to identify
habitats supporting rare wildlife

Appendix E:  Delineating Conservation Focal Areas, which describes the CFA
development and mapping process

Appendix F:  Habitat Crosswalks that compare the various habitat classification systems
used or referenced in this plan
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Appendix G: Conservation Focal Areas’ Habitat Types, which describes the general
habitats found within each CFA

D. Chapter 3: Threats & Actions for Focal Wildlife & Habitats
This chapter is an overview of the diverse threats to New Jersey’s wildlife and their habitats,
including discussions of major threats such as pollution and climate change. Further, the chapter
discusses conservation actions that are necessary to address these threats. Chapter 3 references
the following appendices and attachments that provide additional detail related to threats and
actions.
Appendix H: List of Threats and Action Drivers, including more detailed New Jersey-
specific threats
Appendix I:  List of the Conservation Actions, including more detailed New Jersey-specific
actions
Appendix J:  Threats and Conservation Actions for Focal Species of Greatest Conservation
Need, which is a detailed report on threats and actions
Appendix K: Projects to Conserve New Jersey’s Wildlife Populations of Concern, which is
a selection of ready-to-implement projects that also serve as examples of how
plan components can be assimilated to benefit Focal SGCN
Attachment I1l: Climate Change Summary for Wildlife Action Plan, which provides a
detailed discussion of ongoing and expected climate change effects on
SGCN and management considerations
Attachment IV: Guidance for Integrating Plant Species of Conservation Concern into
Wildlife Action Planning and Implementation, which includes a report on
four sites where integrated management was undertaken and tables
summarizing the distribution of rare plant and natural communities in the
state

E. Chapter 4: Monitoring
This chapter discusses the importance of monitoring not only to track the status of SGCN and key
habitats, but also to assess the effectiveness of conservation actions and support adaptive
management. It includes an extensive list of the different species and guild-level monitoring
programs that have been underway in New Jersey — some started recently, others dating back more
than 60 years. Further, the chapter includes model frameworks for monitoring and measuring the
effectiveness of conservation actions for bog turtles and scrub-shrub and young forest habitats.
Chapter 4 references the following appendix that provides additional detail related to monitoring.
Appendix M: The USFWS TRACS Indicators for Measuring the Success of Conservation
Actions, which summarizes the metrics used to monitor the success of
implemented actions

F. Chapter 5: State Wildlife Action Plan Revision Process
This chapter describes major efforts that the DFW will be undertaking in the coming years to
further develop this revised State Wildlife Action Plan. It also discusses efforts that the DFW
has taken, and will continue to take, to coordinate conservation activities with various partners,
and to fully involve interested members of the public in the decision-making process.
Appendix L:  Action Development Workshops’ Invitees and Attendance, which provides a
summary of participants who helped develop the 2017 Revised Plan

NJ State Wildlife Action Plan Page xiv



Guide to New Jersey’s State Wildlife Action Plan

G. Other Appendices
In addition to the appendices noted above, the plan includes a glossary and citations for
references noted in the plan.
Appendix N:  Glossary, which provides concise definitions of technical terms used in the plan
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INTRODUCTION
|. Background

In 2000, Congress created the federal State Wildlife Grants program to help states conserve
imperiled wildlife species, particularly those that were not traditionally hunted or fished. The
program required states to develop State Wildlife Action Plans that identified Species of Greatest
Conservation Need, their habitats, threats, and conservation actions to protect them. In addition
to providing a blueprint for conserving each state’s rare and imperiled wildlife, the plans made
states eligible for federal State Wildlife Grant funds for conservation action.

The New Jersey Division of Fish & Wildlife (DFW) released the first State Wildlife Action Plan
in 2006. This plan was developed in close collaboration with wildlife experts, conservation
organizations, and the general public.

Continued work on the plan resulted in the release of a slightly revised plan in 2008. That plan
embodied (and continues to embody) the collective judgment of the state’s conservation
professionals regarding which species and areas should receive special attention and what should
be done. It identified tasks that could be accomplished by a variety of agencies, organizations,
and landowners to keep common species common, and to down-list or delist rare species.

This 2017 plan is the first complete revision of the initial plan. As with the previous plan, the
2017 State Wildlife Action Plan must contain eight key elements:

Information on the distribution and abundance of wildlife species;

Descriptions of locations and relative condition of key habitats and community types;
Descriptions of problems and priority research and survey efforts;

Descriptions of conservation actions;

Proposed plans for monitoring;

Descriptions of procedures to review the strategy;

Provisions for coordinating the development and implementation of the plan with federal,
state, and local agencies and Native American tribes; and

8. Provisions for broad public participation.

NogakowdnpE

In essence, New Jersey’s State Wildlife Action Plan is an assessment of the health of the state’s
wildlife and habitats, the problems they face, and actions that are needed to conserve them over
the long term. With federal funding from the State Wildlife Grants program and state and
private sources, the plan fosters cooperation between partners in the public and private sectors
and enables effective conservation projects.

I1. Purpose of the State Wildlife Action Plan

This plan is a dynamic tool for all landowners and land managers. Many components of the plan
are useful to private property owners whether they manage a small backyard or a significantly
larger property, and whether their property is actively used (such as for farming) or is left in a
natural condition. These same plan components can also be applied by the managers who
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steward the state’s many public properties (and there are additional components specific to these
lands). Regardless of the property or the owner, this plan is designed to serve as a framework for
directing the protection of Species of Greatest Conservation Need (SGCN) and the habitats
required for their continued survival.

A fundamental underpinning of this plan is the recognition that certain species require new or
additional protection and management to ensure their long-term persistence. Because of changes
in New Jersey’s environment — both from past human activities and ongoing threats with local or
distant origins — these wildlife species are unlikely to persist in the state without conservation
action.

Further, there are seven key considerations that permeate all aspects of this revised plan.

A. Habitat Loss or Modification is the Greatest Threat to New Jersey’s Wildlife

Habitat loss is a primary risk to wildlife in New Jersey, both directly and by disrupting essential
life history and behavior patterns. Habitat maps generated with New Jersey’s Landscape Project
are a key tool for integrating wildlife considerations into planning and regulatory processes and
thereby decreasing habitat loss. The maps are particularly effective when used to inform and
guide land use and development decisions that could affect state-listed species. Similarly, the
Connecting Habitat Across New Jersey (CHANJ) initiative is helping address habitat
fragmentation and connectivity issues.

B. Stewardship and Restoration Are Critical Actions

Managing for biodiversity on public and private lands is necessary to ensure the persistence of
New Jersey’s biological diversity. Best management practices focused on imperiled species and
the ecological integrity of natural communities only recently has been the standard operating
procedure on all public lands. This plan recommends continuing this standard regardless of the
agency steward. Key actions include research, monitoring, refining best management practices,
maintaining properties with critical habitats, and restoring riparian buffers.

C. Wildlife Management Must Control Overabundant Species

Control of overabundant species in and around critical habitats is vital for protecting New
Jersey’s rare wildlife species. Species like white-tailed deer, when unchecked, can change
habitats at a landscape scale and eliminate habitats on which rare wildlife depend. The deer
population in parts of the state is so high that it is negatively affecting vegetation and, in turn,
other wildlife populations. Programs like Community-based Deer Management Permits (which
can be implemented in areas where traditional hunting is no longer feasible) and Hunters Helping
the Hungry (which allows hunters to donate venison to food kitchens) can be effective,
especially when implemented in collaboration with private landowners and public land stewards.
Human-subsidized predators, for example, raccoons, foxes, skunks, and crows, are adaptable to
human landscapes. Where they occur in unnaturally high densities, they can cause high
mortality rates for rare wildlife in localized areas. Targeted management of overabundant
species can alleviate the pressure they have on rare wildlife.
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D. Invasive Species Threaten Native Biodiversity

Invasive species, both plant and animal, often out-compete and crowd out native species, leaving
behind less diverse ecosystems. This plan calls for concerted efforts to increase awareness of the
risks posed by invasive species, identify new invasive species soon after their arrival, control
established invasive species, and eliminate invasive species from key areas. Priority
conservation actions include identifying routes through which invasive species are introduced,
improving monitoring within and beyond New Jersey, and implementing management and
eradication efforts.

E. Recovery Plans Are Important for Effective Action

Ensuring the persistence of imperiled wildlife species in New Jersey typically requires a complex
set of actions to be taken over many years. While this plan lays out threats and conservation
actions for many species, more focused and more detailed recovery plans are often needed for
federal and state-listed species. The Endangered & Nongame Species Program (ENSP) has
played, and will continue to play, a central role in the development of these plans.

F. Sound Science Must Be a Foundation for the Plan

The information and recommendations in this plan are built on rigorous research and expert
interpretation of all available data. But more research and monitoring are needed to ensure that
conservation actions are effective. Additional habitat mapping, species surveys, and scientific
modeling are needed to identify the most critical habitats and the wildlife in greatest need of
conservation attention. Regular monitoring to measure progress and refine approaches is also
necessary for success.

G. Urban & Suburban Environments Pose Distinctive Challenges

As the nation’s most densely populated state, New Jersey’s urban and suburban environments
present unique challenges. For example, bald eagles and peregrine falcons today nest in urban
and suburban settings. Some individuals of these species have adapted to habitats with intensive
human activity, but they are not completely unaffected by it. Further, some imperiled wildlife
use urban environments on a seasonal basis, such as when migrating through the region. These
urban wildlife oases are still being identified, and strategies for maintaining them in the context
of surrounding activities is still needed for many locations. Urban and suburban environments
also tend to have higher levels of toxins, some of which have accumulated over time, others
which may be unintentionally released in large volumes (such as oil spills) with catastrophic
implications for wildlife.

I11. 2017 Changes to NJ’s State Wildlife Action Plan

New Jersey’s first version of the State Wildlife Action Plan in 2006, as well as its 2008 revision,
were developed by NJ Division of Fish and Wildlife (DFW) staff with assistance and input from
the public, the state’s many conservation groups, and other stakeholders. As the DFW and its
conservation partners (e.g., government agencies, academic institutions, nonprofit organizations,
and private landowners) implemented the plan, it became clear that the plan was a powerful
resource, but the unwieldy size and format made it difficult for partners to identify the actions
they were best suited to undertake.
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To address this difficulty, the DFW provided one-on-one guidance to many partners to help them
identify, develop, and revise projects. In 2010, with the help of the Conserve Wildlife
Foundation of New Jersey, the ENSP held 10 meetings for conservation partners across the state
to deliver additional guidance on how to navigate the plan, implement it in the context of their
objectives, and identify potential funding sources. These efforts helped partners successfully
implement many aspects of the plan, but also highlighted the need for the 2017 revision to be
streamlined into a more user-friendly resource.

This revision of the State Wildlife Action Plan has been restructured to better focus conservation
efforts throughout the state. Among the more apparent changes are:
a. Focal Species of Greatest Conservation Need, which are the highest priority wildlife
species;
b. Conservation Focal Areas, which are specific areas identified for conservation action;
and
c. New lexicons, which use standardized language to assess threats and conservation actions
within and beyond New Jersey’s borders.

A. Focal Species of Greatest Conservation Need

The state’s original 2006 Plan, along with the 2008 Revised Plan, addressed the conservation
needs of the state’s wildlife Species of Greatest Conservation Need (SGCN), with 289 SGCN
identified. Since then, the ENSP modified the criteria for identifying SGCN (described in
Appendix A) and changed the status of some species as a result of this assessment. These
changes led to the identification of 656 SGCN for the 2017 Revised Plan (see Appendices B and
C for the complete list, their distribution within the state, habitats where they are found, and the
SGCN criteria they fulfilled).

The large increase in the number of SGCN for New Jersey was the result of several factors that
together resulted in a considerably more inclusive approach to selecting SGCN than the methods
used in 2005.

e The DFW consulted newly published documents that provided species conservation
information for a broader array of taxanomic groups, such as the Xerces Society’s Red List
for species like bees, butterflies, moths, and aquatic invertebrates that are known to occur
in New Jersey. This resulted in the inclusion of entire taxonomic groups, most notably
bumblebees, which were not previously considered for inclusion in the 2006 Plan.

e The DFW broadened the eligibility criteria to be more inclusive than in 2005. This
resulted in the addition of more species from “red” lists and regional and national taxa
plans, including: (a) the IUCN Red List of Threatened Species; (b) Partners in Flight’s
National Landbird Conservation Plan; and (c) Northeast Partners in Amphibian and
Reptile Conservation’s Northeast Amphibian and Reptile Species of Regional
Responsibility and Conservation Concern.

e The DFW completed its own assessment of species statuses in New Jersey using an
adaptation of the Delphi Technique for taxonomic groups that had not been subject to
review for the 2006 Plan (e.g., marine fish, fairy shrimp, crayfish). The results of these
reviews expanded the number of species that met eligibility criteria for SGCN.

e Finally, the DFW added species that were considered data deficient (and that were not
included in the 2006 Plan) to encourage research of these species.
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On the contrary, 42 species were removed from the initial SGCN list as a result of changes to
their statuses and the exclusion of game species that did not meet the revised SGCN criteria.

While the DFW remains committed to the conservation needs of all SGCN species, to better
guide implementation of the 2017 Revised Plan the DFW has focused on a subset of the full
SGCN list. This suite of Focal SGCN was selected through an assessment process that
considered state and regional imperilment, the importance of New Jersey populations to each
species’ range-wide viability, and the feasibility of undertaking actions that would yield
successful results. The process of filtering the full SGCN list to Focal SGCN is described more
fully in Chapter 1 and Appendix B. The SWAP Executive Committee, a group consisting
primarily of conservation partners, believes that this more focused approach to planning and
conservation will yield greater conservation results not only for the Focal SGCN, but for the
many other SGCN that are not formally addressed within the plan.

B. Conservation Focal Areas

Pursuing the same focus and efficiencies used for SGCN, the DFW also delineated habitats
where conservation actions could most effectively be targeted and upon which threats and
actions to wildlife habitats, generally, could be assessed. The 2006 Plan and the 2008 Revised
Plan both recognized that many habitats throughout the state benefitted wildlife and that
conservation actions undertaken anywhere would yield positive effects. While this approach
provided useful information for every portion of the state, 10 years of plan implementation by
numerous partners has led the DFW to conclude that even greater success could be achieved if
conservation actions were focused on a more select group of areas of conservation interest where
actions are likely to be more readily implemented and successful.

The assessment used a relatively species-independent methodology (described in Chapter 2) that
identified habitats with higher ecological integrity, larger sizes and core areas, and fewer
negative influences like development and roads. The areas selected also ranked higher for
biodiversity for both terrestrial and aquatic species richness.

Through this two-pronged approach of Focal SGCN and Conservation Focal Areas, the 2017
Revised Plan is designed to better enable the DFW and conservation partners to focus their
efforts and limited resources. The plan will help a variety of users — whether individual property
owners or statewide organizations — to advance their specific interests through actions and in
habitats that will benefit all of New Jersey’s wildlife.

C. A New Lexicon for Conservation
A third meaningful change in the 2017 Revised Plan was the language used to characterize
threats and conservation actions. As recommended by the Northeast Association of Fish &
Wildlife Agencies, New Jersey’s revised plan follows the Northeast Lexicon System
(Attachment I). Key elements of the system include:
e threats and action drivers are classified using the International Union for Conservation of
Nature system; and
e conservation actions are classified using the U.S. Fish & Wildlife Service’s TRACS
(Tracking & Reporting Actions for the Conservation of Species) system.
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These new lexicons (which are described in more detail in Chapter 3) were instrumental for
standardized analyses of threats, and corresponding conservation actions, for the Focal SGCN.
They also facilitated assessments of threats and conservation actions that crossed state and
national borders.

V. State Wildlife Action Plan Implementation (2006-2016)

New Jersey’s Plan has been guiding conservation strategies to benefit wildlife and their habitats
throughout the state since 2006. Important actions from the plan have been implemented by
local, county, state, and federal agencies, non-profit organizations, and private landowners.
Below is a brief summary of some of the conservation efforts that have been accomplished.

A. Actions Led by the New Jersey Division of Fish and Wildlife

New Jersey’s Landscape Project: Mapping Critical Habitats

Over the past decade, the NJ Division of Fish and Wildlife’s Landscape Project has advanced in
its Geographic Information Systems (GI1S) approach and the scope of its applications. In 2008,
the DFW released Versions 2.1 and 3.0 which reflected a transition in the mapping method.
Version 2.1 retained a basic mapping approach that combined unique land-use/land-cover
(LULC) classes into five general habitat types: forest, forested wetland, emergent wetland,
grassland, and beach. Version 3.0 shifted away from these broad habitat categories by adopting
a species-based habitat patch approach that associated each species with a unique set of LULC
classes according to specific habitat needs. It was developed specifically for the Highlands
Region for incorporation into the Highlands Regional Master Plan.

In 2012, Version 3.1 applied this species-based method to the entire state. For the first time, a
more precise method of delineating habitat based on species-specific associations was available
throughout New Jersey. Version 3.1 also incorporated riparian corridor mapping that identified
streams and riparian habitats that are essential to aquatic, semi-aquatic, and floodplain wildlife
and that often serve as travel corridors for many species. In addition, the new maps included
species not represented in previous statewide versions of the Landscape Project, including
freshwater mussels, marine mammals, and marine turtles.

The Landscape Project is being used to help guide strategic wildlife habitat conservation in an
ever-expanding variety of ways. At the state level, for example, landscape data have been
incorporated into many initiatives including:
e the Highlands Regional Master Plan, which aims to protect natural and cultural resources;
o the Water Quality Management Planning program, as a major component in delineating
Environmentally Sensitive Areas that shape where potential sewer service areas can
occur and thus influence future development patterns;
e the NJ Department of the Environmental Protection’s Green Acres program, to evaluate
and prioritize properties under consideration for conservation acquisition; and
e implementation of regulations that contain provisions for protecting habitats that are
critical to endangered and threatened wildlife [Coastal Permit Program (N.J.A.C. 7:7),
Coastal Zone Management (N.J.A.C. 7:7E), Freshwater Wetlands Protection Act
(N.J.A.C. 7:7A), Flood Hazard Area Control Act (N.J.A.C.7:13), Highlands Water

NJ State Wildlife Action Plan Page 6



Introduction

Protection & Planning Act (N.J.A.C. 7:38), and Water Quality Management Planning
(N.J.A.C. 7:15)].
Landscape maps and overlays also provide a foundation for proactive land use planning, such as
the development of local habitat protection ordinances, zoning to protect critical wildlife areas,
management guidelines for imperiled-species conservation on public and private lands, and land
conservation projects.

The most advanced version (Version 3.3, which is described in Attachment 1), released in May,
2017, reflects the updated status of many wildlife species, thousands of new species occurrence
records, and the most recent LULC data from 2012. In addition to providing access to species
lists for areas of interest defined by users, Version 3.3 provides detailed information about
occurrences, including their type (e.g., colony, den, nest, foraging, etc.), and the last recorded
observation year. Perhaps most importantly, Version 3.3 features easily accessible
documentation including transparent descriptions of the methods used and references to
supporting scientific literature. More information is available online at
http://www.state.nj.us/dep/fgw/ensp/landscape/lp_report 3 3.pdf.

Biotics Database Management

The NJ Department of the Environmental Protection’s Biotics database now houses 27,170
records of endangered, threatened, and special concern wildlife. The ENSP applied those species
records to the latest version of the Landscape Project habitat mapping. Biotics records of rare
wildlife — with information on both abundance and distribution — were also considered by experts
in the course of species status reviews. The ENSP review of species status is an important part
of keeping the lists of endangered, threatened, and special concern wildlife current, and a
significant revision was adopted in early 2012. A major upgrade to a cloud-based version of the
Biotics database, which took place in 2014, improved access, stability, and efficiency.

Technical Guidance for Department Regulatory Reviews and Conservation Planning

ENSP staff provided guidance for the conservation of rare wildlife habitat to agencies within the
NJDEP and to many additional parties outside our agency. State Wildlife Grants funding was
allocated to technical guidance, policy, and planning in 2008, and since then ENSP biologists
have reviewed as many as 650 projects each year.

Initially triggered by a screening of the Landscape Project, many projects are reviewed at the
request of the NJDEP’s Division of Land Use Regulation. These reviews have included several
large-scale linear roadway and utility line projects such as: major widening of the NJ Turnpike
and Garden State Parkway; three separate gas pipeline expansions by the Tennessee Gas Pipeline
Corp.; new pipeline proposals by the Penn East Pipeline Company and Pilgrim Pipeline
Holdings; and a major overhead transmission line upgrade by PSE&G. In addition to performing
detailed environmental reviews of the initial applications, these projects often required: (a)
additional and ongoing monitoring during construction; (b) violation assessment and
enforcement; and (c) assessments of post-construction condition compliance.

Additional technical assistance is regularly rendered to land managers inside and outside the
agency. No less important are ENSP consultations with policy makers regarding issues such as
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mitigation requirements for habitat impacts, provisions for habitat considerations in regulations,
species statuses, and standardized policies in land use.

ENSP staff further partnered with the NJDEP’s Natural and Historic Resources section to create
the “Natural Resources Land Management Policy,” an internal review procedure that assesses
state and public/private proposals for the use of state-owned lands (including certain recreational
uses) for potential adverse effects on rare wildlife or their habitats as depicted in the Landscape
Project. The new procedure has resulted in significantly improved inter-agency coordination
regarding resource management projects, greatly minimizing the possibility of inadvertent
habitat conflicts. It has also enabled the consistent, coordinated internal review of proposals by
non-state entities on public lands, such as for “enduro” motorsport events.

Bald Eagles — Back from the Brink

From 2005 to 2014, the number of bald eagles nesting in New Jersey increased from 42 pairs to
150 pairs, a 257% increase. This was accomplished by protecting nesting sites through
cooperative relationships with public and private landowners. Volunteer nest observers were
recruited and trained, and they provide data on most of the nests statewide as well as assist with
the DFW’s outreach programs. The number of volunteers actively involved has grown from 54
to 85 since 2005. Nest sites have been mapped and included in the Landscape Project so they
can be considered in land use decisions and land acquisition priorities.

Steady Recovery of Peregrine Falcons

ENSP biologists have increased the resident peregrine falcon population from 16 to 28 pairs by
providing suitable nest structures and working with managers to accommodate these increasingly
urban birds. In 2014, the ENSP began a partnership with Southern Illinois University's Zoology
Department to analyze contaminants in archived, inviable peregrine falcon eggs. Of particular
interest is accumulation by peregrines of flame retardant chemicals, as well as monitoring the
accumulation of organochlorines and other environmental contaminants.

Least Terns -When Holding the Line Equals Success

New Jersey has some of most visited and heavily used beaches on the Atlantic seaboard. They
also now rank among the most highly managed, with the vast majority of New Jersey’s coast
under beach replenishment or other stabilization efforts including sea walls, groins, and sheet
piling. Despite the extent of these engineering efforts, New Jersey’s seashore is home to birds
that depend on barrier beaches to nest, such as the least tern. Through a combination of nesting
area protection, cooperative agreements with municipalities, predation management, and public
outreach over the last 10 years, we have kept the least tern population stable at approximately
1,600 individuals (average) with nesting occurring at approximately 15-25 sites. Similar efforts
in neighboring Northeast and Mid-Atlantic states have almost certainly kept least terns from
needing the protection of the federal Endangered Species Act (unlike least terns in other areas of
the county, e.g., California interior populations where they are listed as federally endangered).

Secretive Marsh Birds

Secretive marsh birds (such as rails and bitterns) are among the most under studied birds in New
Jersey, owing in large part to the inaccessibility of their habitat and their enigmatic nature, which
makes them difficult to detect. However, changing marsh ecosystems (especially from human
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development, stabilization programs, and increased rates of sea-level rise) also makes them
among the most at risk for endangered and threatened status designations. For this reason, the
ENSP has focused its efforts on better understanding the distributions and populations of these
species. In 2011 and 2012, the ENSP participated in the region-wide efforts of the Saltmarsh
Habitat and Avian Research Program (SHARP) by conducting call playback and acoustic
recording surveys. The data gathered have helped fill information gaps in the northeast coastal
region of the United States for this species group, has encouraged the southeast coastal region to
undertake a similar survey, and are the basis of the Eastern Saltmarsh Bird Business Plan. In
2015 and 2016, the ENSP conducted call playback and acoustic recording surveys that focused
on black rails, the most critically imperiled species of this group (and in all of North America).
These data have informed the in-progress status assessment and related tasks supporting a
finding for federal listing.

Aerial Surveys for Wading Birds, Terns, and Gulls

Surveys of wading birds (herons and egrets), terns, and gulls took place in 2007-2008, 2010-
2011, and 2013-2016, adding to a long-term dataset that New Jersey has maintained since the
1970s. These surveys highlight the response of these species to changes in their environment,
particularly those related to sea-level rise and marsh subsidence. Some marsh islands have
disappeared completely while others have been abandoned by the birds — likely in part because
of flooding and storm tide conditions that have worsened over the last few decades. These
surveys have helped New Jersey researchers and conservation agencies understand how the
spatial distribution of these species has changed and highlights where to focus efforts to help
these species adapt to the current and future changes in habitat.

Responsibility for International Bird Migrations

The Delaware Bay migration stopover hosts hemispheric populations of six arctic-nesting
shorebirds including the federally-threatened red knot. New Jersey, Delaware, the New Jersey
Natural Lands Trust, and the Conserve Wildlife Foundation of New Jersey have partnered on
research, protection, and habitat restoration efforts since 1997. Our work identified horseshoe
crabs and their eggs as the principal food resource for migrant shorebirds, and documented the
decline in the red knot population following horseshoe crab overharvest. Our research, which
contributed to the 2007 Red Knot Status Assessment, helped stem declines of red knots (stable at
25,000) and contributes to biological models that set less damaging horseshoe crab harvest
quotas. The ENSP further collaborated on international geolocator and nanotag telemetry
projects that identified migration routes, stopovers, and wintering sites for red knots and ruddy
turnstones in the Western Atlantic Flyway. These data inform the Atlantic Flyway Shorebird
Initiative and international conservation actions.

Bog Turtles — Restoring an Endangered Species

In partnership with other agencies such as the U.S. Fish & Wildlife Service (USFWS) and the
U.S. Department of Agriculture’s Natural Resources Conservation Service, the DFW is working
to restore federally threatened bog turtle populations through a program that uses cooperative
agreements with landowners to restore and protect valuable wetlands habitats. One innovative
program pioneered and perfected in New Jersey was the restoration of wetland habitat through
prescribed grazing. Hundreds of acres have been restored or enhanced through these cooperative
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programs. Targeted land protection directed by the DFW’s mapping and habitat assessment
work has also significantly aided the recovery of this species.

Working with Experts to Track Rare Butterflies and Moths

ENSP biologists conducted targeted surveys to find new and assess the persistence of known rare
butterfly populations. Frosted elfin, arogos skipper, and other species were documented in
surveys conducted with assistance from the North American Butterfly Club-North Jersey
Chapter and the South Jersey Butterfly B/Log contributors. The ENSP has promoted habitat
management for these site-specific butterflies on more than 1,000 acres of state and federal lands
with good success. Also, ENSP biologists created the Rare Moth Species of New Jersey list with
assistance from moth experts. New Jersey is home to at least 56 species of rare and endangered
moths that are of conservation concern, and this list is the first step to conservation planning.

Mapping Freshwater Mussels

Freshwater mussels have been on New Jersey’s radar for many years as they are one of the most
endangered taxa in the country. ENSP biologists have mapped the highest quality streams and
documented suitable habitat for the state’s endangered, threatened, and special concern mussels
using the Landscape Project. Secretive and sensitive species can be our most vulnerable wildlife,
so identifying their locations and monitoring populations are the first steps to conservation
actions. The ENSP’s work has helped to classify streams as Category 1, which gets the highest
level of regulatory protection. We also completed an analysis of more than 10 years of habitat
data that will be used to identify critical mussel areas suitable for stream restoration efforts.

American Kestrel

American kestrel populations have declined precipitously over the past several decades for many
reasons. In 2004, the ENSP surveyed suitable habitats and the findings were alarming: only nine of
the 100 routes surveyed for kestrels were positive. It is believed one of the greatest limiting factors
for kestrels is the lack of suitable nesting locations; they are secondary cavity nesters, which means
that they make their nests in naturally occurring cavities or in ones left behind by woodpeckers. In
2006, the ENSP began a nest box program in which much of the monitoring is conducted by
volunteers. At the peak of the project close to 300 boxes were monitored, but since 2010 the ENSP
has monitored a subset of about 150 of the most productive boxes, many of which are hosted by
private landowners and nonprofit partners. Over the course of the project, 1,048 fledglings were
banded, and 248 adults were captured for banding and identification. The ENSP also led a
geolocator study in which 15 geotags were deployed in 2013 (with five recovered in 2014) and five
more were deployed in 2015 (with two recovered in 2016). Six of the seven recovered tags were
from live captured birds, and of these birds, three had migrated to Florida for the winter while three
remained in the Northeast.

Cessation of Trout Stocking to Restore Native Brook Trout Populations

The DFW discontinued stocking trout in eight small trout production streams between 2005 and
2010. This management action was taken to protect New Jersey’s wild trout resources,
particularly brook trout (the only salmonid native to New Jersey), and to better utilize hatchery
trout in waters not having self-sustaining trout populations. In 2013, these eight streams were
surveyed at sites where surveys had been conducted prior to 2002 to obtain comparative data.
Two of the streams surveyed in 2013 no longer had wild brook trout and the populations in two
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other streams were considered fragile due to low abundance. Restoration (both translocation of
wild fish and habitat enhancement) was recommended for these four streams. Of the four
remaining streams, either no action or consideration of special trout fishing regulations was
recommended.

Conservation and Restoration of Fish Habitat

In order to protect New Jersey’s critical aquatic resources, fisheries biologists participate in or
provide input on a variety of projects each year. Bureau of Freshwater Fisheries staff provide
technical assistance related to conservation, stream restoration, dam removal projects, and land
use projects. Rivers that have recently benefited from dam removals include the Musconetcong
and Raritan Rivers, while efforts are underway for additional removals on the Millstone and
Paulinskill Rivers. Land use projects are coordinated through the DFW’s Environmental Review
Program. This input is directed towards minimizing land use change impacts to the state’s
fisheries resources. This is typically accomplished through the use of timing restrictions during
critical fish spawning periods, protection of riparian buffers, and project modifications that
ensure best use practices are implemented at all times. In addition, more in-depth reviews and
comments are provided for selected projects.

Fish Index of Biotic Integrity for New Jersey’s Lower Delaware River Drainage

From 2000 through 2006, the Bureau of Freshwater Fisheries developed and validated a fish
Index of Biotic Integrity (IBI) for wadeable streams in New Jersey’s Lower Delaware River
Drainage. An IBI is a tool that utilizes the empirical response of fish assemblages to
anthropogenic stressors to get an indication of stream health and biological condition. This is
important for protecting water quality and water-dependent species that do not fulfill Category 1
requirements (as the Category 1 designation is most often based on the presence of reproducing
trout). The new IBI is composed of 10 metrics accounting for species richness and composition,
indicator species, trophic composition, and fish abundance. Data were analyzed from 148
electrofishing surveys conducted during the summers of 2000 through 2006. The NJDEP’s
Bureau of Freshwater and Biological Monitoring also developed and implemented two other IBIs
specific to northern New Jersey streams and headwater streams. The NJDEP uses IBIs to assess
cumulative impacts on streams and to communicate the condition of stream ecosystems to
citizens and policymakers, thus helping all concerned communities to contribute to sound
environmental policies.

Freshwater Permits

The Bureau of Freshwater Fisheries annually reviews and issues more than 400 permits to ensure
the effective management and protection of the state’s aquatic resources. These permits
encompass nine specific permit types including commercial harvest of aquatic species, water
level management (for the protection of aquatic species), the introduction of aquatic species,
collection of aquatic species for scientific purposes, and special use permits. The permit process
not only helps protect freshwater fish, but also other aquatic species such as frogs and turtles
during critical spawning and hibernating periods.

Mapping Native Fish Species
The Bureau of Freshwater Fisheries created the state’s first comprehensive fish species
distribution maps utilizing more than 50 years of fisheries data (managed within FishTrack, a
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computerized freshwater fisheries database) and compiling data from 2000-2012. This was
particularly useful when using the Delphi Technique for species status reviews.

Minimum Size on Trout Increased

The statewide minimum size limit for brook, brown, and rainbow trout was increased from 7 to 9
inches in 2008. The minimum size was adjusted to afford naturally reproducing trout
populations in small streams a greater level of protection, as many of these populations have
small numbers of spawning adults that seldom exceed 9 inches.

Potentially Dangerous Fish

Dangerous species are those that are not native to an ecosystem and whose introduction would
likely cause economic or environmental harm or harm to human health. New Jersey statutes
prohibit the possession or release of live, potentially dangerous animals, but no fish species were
listed prior to 2010. This was addressed when the DFW and Fish and Game Council listed 10
fishes under the term “Potentially dangerous exotic fish” in N.J.A.C. 7:25-6.2. The species are:
Asian swamp eel, bighead carp, brook stickleback, flathead catfish, grass carp (diploid), green
sunfish, snakeheads, Oriental weatherfish, silver carp, and warmouth. The possession of these
species is now prohibited under N.J.A.C. 7:25-6.1(g). The regulation states that anglers must
destroy these species if encountered while fishing and are directed to submit specimens or
photographs to the Bureau of Freshwater Fisheries. This requirement is intended to raise
invasive species awareness, alert fisheries staff to new occurrences, and help curtail the spread of
invasive species before they become established. The Bureau of Freshwater Fisheries has
several ongoing surveillance and removal efforts for many of these species.

Prohibition of the Possession of Acid Tolerant Sunfish

In 2008, the DFW and the Fish and Game Council implemented a regulation to prohibit the
possession of four sunfish species (mud sunfish, blackbanded sunfish, bluespotted sunfish, and
banded sunfish) under N.J.A.C. 7:25-6.13(u). These species are in decline throughout their
native ranges and New Jersey’s Pinelands are currently a stronghold for them. Threats to these
species include land use changes that increase pH and nutrient loads in waterbodies, loss of
native aquatic vegetation, and competition and predation by non-native fishes. Prior to this
regulation, there was no creel or size limit restrictions for these attractive species that are
targeted by aquarium hobbyists.

Status Evaluation of Native Freshwater Fishes
A formal review process that applied the Delphi Technique was led by the ENSP in 2014 and 2015
to determine the status of New Jersey’s native freshwater fishes. The Delphi Technique is a
systematic method for reaching consensus among experts in which absolute, quantitative answers
are either unknown or unattainable. By structuring the communication process, the Delphi
Technique helps the group reach a consensus of opinion by incorporating all available data and
disseminating those data among all participants. The results of this review process, in conjunction
with recommendations by Bureau of Freshwater Fisheries staff on non-consensus species, were
approved by the Endangered and Nongame Species Advisory Committee and are as follows:

e Endangered — bridle and ironcolor shiners;

e Threatened - slimy sculpin; and
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e Special Concern — American brook lamprey, blackbanded sunfish, brook trout, comely
shiner, mud sunfish, northern hog sucker, and shield darter.
The next step will be to formally adopt the recommended statuses of each native freshwater fish
into the New Jersey Administrative Code (N.J.A.C.).

Stream Temperature Monitoring

In 2013, the Bureau of Freshwater Fisheries established an ambient stream temperature
monitoring network on streams having coldwater fisheries that are of conservation interest,
specifically those with Focal SGCN (brook trout and slimy sculpin) or of recreational
importance. The data collected will be used to assess current temperature conditions, evaluate
long-term trends, determine if ambient water quality is consistent with the NJDEP’s Surface
Water Quality Standards, and aid in the management of coldwater fisheries. Integral to the
establishment of this monitoring network was the development of a Quality Assurance Project
Plan that complied with the NJDEP’s regulations concerning the certification of laboratories and
environmental measurements under N.J.A.C. 7:18-1 et seq., which was approved by the
NJDEP’s Office of Quality Assurance in July 2013. By 2015, ongoing monitoring was occurring
at 39 sites. Five of these sites had wild brook trout populations and complemented the Eastern
Brook Trout Joint Venture initiative to assess climate change using paired water/air
thermographs.

Surface Water Classification Assessments

Trout are useful bioindicators of stream health as excellent water quality and habitat are
necessary for their survival and successful reproduction. In 1968, the Bureau of Freshwater
Fisheries initiated the process of identifying and classifying New Jersey waters according to their
suitability to support trout. Five years later, a classification system for New Jersey waters was
developed. The Bureau of Freshwater Fisheries’s classification system, although already in use
by various programs within the DFW was formally recognized in 1981 under the state’s newly
adopted Surface Water Quality Standards. The NJDEP’s Land Use Regulation Program, through
stream encroachment, freshwater wetlands, and storm water rules, acknowledges the fragile
nature of these ecosystems and provides additional protective measures. The classification of
New Jersey’s rivers and streams is updated by the NJDEP using the DFW field data on their
trout supporting capabilities.

Targeted Surveys of Rare Fishes

The Bureau of Freshwater Fisheries annually conducts approximately 200 fisheries surveys for a
variety of projects throughout the state. These data are valuable in the understanding the status
and distribution of our native species. In addition, the Bureau of Freshwater Fisheries has
focused on several rare fish species in recent years to determine the extent of their current range,
primarily focusing on historical locations in which they occurred. Since 2005, the Bureau has
conducted more than 140 fisheries surveys looking specifically for rare species such as bridle
and ironcolor shiners, along with several species primarily restricted to the Pinelands such as the
blackbanded sunfish. This information is critical for other projects such as the statewide
mapping of native species, using the Delphi Technique for species status reviews, and State
Wildlife Action Plan updates.
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Wild Trout Stream Regulation Assessment

The DFW has documented reproducing trout populations in nearly 200 streams (or stream
segments) statewide, but only 36 are currently designated as Wild Trout Streams. These streams
are not stocked with hatchery trout, but rather rely upon their wild, naturally reproducing trout
populations to provide a recreational fishery. The Wild Trout Streams regulation is more
stringent than the statewide general trout regulation and has changed little since it was adopted in
1990. Currently, the regulation provides for a limited harvest of only two trout daily, from the
Opening Day of the trout season in April through September 15. The minimum size limit on
trout is 9 inches in most of these streams. Fishing gear restrictions also apply (artificial lures
only, no bait or bait scent allowed). In 2014 a multi-year assessment was initiated to review the
Wild Trout Streams regulation, collect and analyze data, and develop regulations that will better
address recreational fishing opportunities for, and conservation needs of, the state’s wild trout
fisheries, with anticipated regulation changes in 2018.

Shortnose and Atlantic Sturgeon

In 2010, New Jersey, Delaware, and Connecticut, along with academic and private collaborators,
partnered to develop a multi-year effort entitled “Sturgeons in the Mid-Atlantic Region: A Multi-
State Collaboration of Research and Conservation” directed at providing state, federal, and
regional management authorities with information necessary to conserve and ultimately restore
populations of federally endangered Atlantic and shortnose sturgeons in the mid-Atlantic region.
The project focus was to conduct targeted activities that would not only benefit regional
managers but would provide infrastructure and data management capabilities for sturgeon
researchers and managers on a coastwide basis. Bureau of Marine Fisheries staff, along with the
ENSP and contractors, deployed and maintained acoustic telemetry receivers in the Delaware
Bay and river, allowing biologists to develop a more detailed picture of sturgeon movement and
habitat use throughout the Delaware River estuary. In addition, we confirmed a shortnose
sturgeon spawning area using an early life stage collection and adult tracking effort. Data from
the sturgeon project were entered into the Biotics database and applied to the latest version of the
Landscape Project to inform management, regulatory, and permitting decisions. Receiver data
were also provided to the Atlantic Cooperative Tagging Network and Atlantic States Marine
Fisheries Commission’s Sturgeon Technical Committee for stock assessments.

Allegheny Woodrat

Since 1987, ENSP biologists have monitored the last remaining Allegheny woodrat populationin
the state. With the population index remaining low since 2007 and a genetic assessment
completed in 2014 indicating that the population was showing significant signs of genetic
isolation, the ENSP, with the endorsement of a team of woodrat experts from New York,
Pennsylvania, and Indiana, collaborated with the Pennsylvania Game Commission on two
translocation efforts in 2015 and 2016 to serve as a “genetic rescue.” An updated genetic
assessment planned in early 2017 will enable us to assess the effectiveness of these efforts. In
2015, the ENSP, with the help of Montclair State University, AmeriCorps members, and the
Palisades Interstate Park Commission, also implemented a spatially extensive, year-round
anthelmintic bait deployment as a mitigation strategy to try to keep raccoon roundworm
infection, a serious mortality factor for woodrats, at bay. The population index in 2016 was the
highest it has been since the peak in the early 2000s, so we are hopeful that these efforts are
helping the population. In 2016, Montclair State University started supporting two graduate

NJ State Wildlife Action Plan Page 14



Introduction

students who are focusing their thesis work on helping the ENSP with Allegheny woodrat
research and management in the Palisades as well as investigating historic woodrat sites in New
Jersey. Also in 2016, the ENSP and Montclair State University began collaborating on research
to assess the habitat in both active and extirpated Allegheny woodrat sites in New Jersey,
Maryland, and Pennsylvania, as well as assess the prevalence of raccoon roundworm at those
sites.

Habitat Change Analysis

Habitat loss and fragmentation continue to be the two most serious threats to wildlife
populations. To effectively protect endangered and threatened species populations and to
evaluate protection and management efforts, wildlife agencies need to identify and monitor
habitat for each listed species. With this in mind, the DFW adopted a habitat change analysis
approach to track wildlife habitat transition and fragmentation trends over time. The analysis
uses GIS to identify potential habitat from available land use and land cover data based on
species habitat associations and range extents. The analysis spans four time periods between
1986 and 2012. Products from the analysis include up-to-date, multi-level, species-specific
habitat change information to support agency initiatives. Resulting maps and data serve as a
guide to help prioritize work for particular species and their habitats, and provide baseline
information for the development of species status assessments and recovery plans. Outputs also
provide a basis for additional analyses such as evaluating habitat change in regulated versus
unregulated areas, evaluating habitat conservation planning efforts, and other land-use planning,
land management, and preservation efforts.

Connecting Habitat Across New Jersey (CHANJ)

In response to the significant threat posed by increasing habitat loss and fragmentation, the
state’s dense road network, and a changing climate, the DFW formed a multi-partner, multi-
disciplinary working group in 2012 called Connecting Habitat Across New Jersey, or CHANJ.
CHANJ is made up of representatives from more than 40 agencies across the state, including the
New Jersey Department of Transportation (DOT) and other state, federal, local, academic, and
nonprofit organizations. The group has been informing the ENSP’s development of a strategic
plan for wildlife conservation that will identify key areas and the actions needed for preserving
and restoring habitat connectivity for terrestrial wildlife in New Jersey. Core teams (Mapping,
Guidance Document, and Communication) have been meeting and communicating regularly to
develop the project and its capstone tools — a mapping system and a guidance document. Now
in their final stages of development, these products will allow land-use, conservation, and
transportation planners to operate in a more collaborative way to increase road safety, streamline
permit efficiency, and ultimately improve the prospects for the long-term sustainability of New
Jersey’s terrestrial wildlife.

The ENSP has also been organizing regular meetings of a Roads and Wildlife Working Group
made up of CHANJ partners from the New Jersey DOT, the USFWS, and the NJDEP’s Land
Use Regulation Program since 2009. This group has focused on developing and implementing
strategies to reduce the impact of roads on wildlife. The group has been developing a
Roads/Wildlife Toolkit that will consist of: (a) CHANJ maps that incorporate road segments
intersecting habitat cores and corridors; (b) road segment assessments; (c) culvert inventory data;
(d) road/wildlife best management practices; and (e) a Road/Wildlife Mitigation Projects
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database. Once completed, the toolkit can be used by counties and municipalities, Metropolitan
Planning Organizations, and the New Jersey DOT to help plan and implement road and wildlife
work as part of CHANJ.

Species Status Reviews

In addition to the recent status assessment of freshwater fishes (described above), ENSP
biologists coordinated status reviews of freshwater mussels, crayfish and fairy shrimp,
dragonflies and damselflies, reptiles and amphibians, birds, and terrestrial and marine mammals.
The state adopted changes to legal listings that were recommended prior to 2011. The legal list
changes included:

e adding five species to the endangered list (black rail, golden-winged warbler, red knot,
Indiana bat, gray petaltail dragonfly);

e adding nine species as threatened (banner clubtail, brook snaketail, harpoon clubtail,
Kennedy’s emerald, robust baskettail, superb jewelwing, American kestrel, cattle egret,
horned lark);

e adding 34 species as special concern (one mussel, 33 dragonflies/damselflies and
butterflies); and

e upgrading eight species, including Cooper’s hawk, from threatened or endangered to
special concern or stable.

Changes to species statuses that were evaluated since 2011 will be made following the 2016-17
review of birds due to the lengthy rulemaking procedure that was completed in February, 2012.

B. Accomplishments by Conservation Groups and Agency Partnerships

Habitat Management

Thousands of acres of land were in some way positively affected by the hard work of New
Jersey’s conservation partners and individual landowners. Management activities occurred on
more than 40,000 acres, benefitting not only the forests, grasslands, aquatic systems, and other
habitats, but the wildlife that depend upon these landscapes, including songbirds, raptors,
reptiles, amphibians, fish, mammals of all sizes, and more. Their efforts included the following
projects.

e Restoring and managing grassland, early successional, wetland, and riparian habitats to
benefit grassland birds, other bird species, and various wildlife species through periodic
mowing, prescribed burns, and other techniques.

e Integrating conservation practices on agricultural lands to increase grassland habitat for
grassland birds and other wildlife, with support from federal and state incentive
programs.

e Controlling invasive species to improve native growth by removing vegetation such as
Phragmites and managing woody vegetation.

e Managing and planting native vegetation on rights-of-ways.

e Re-contouring, planting, and modifying degraded lake and stream shorelines to enhance
water quality and wildlife habitats.

e Restoring a freshwater tributary and surrounding woodlands.

e Restoring salt marsh habitat.

e Improving habitat for rare turtles and snakes through habitat management and, where it
was appropriate, drainage improvements.
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Creating a 1,000 sqg. ft. rain garden to serve as an outdoor classroom for programs about
wildlife habitat and water filtration systems.

Conducting nonpoint source pollution control and stormwater management.

Managing resident Canada goose populations on 2,700 acres to preserve lakeshore habitat
and biodiversity.

Construction of an under-road turtle passage to reconnect two pieces of protected land for
state-threatened wood turtles.

Installing wildlife crossing structures under the Atlantic City Expressway with the South
Jersey Transportation Authority, conducting monitoring, and having data analyzed by the
ENSP and Montclair State University to increase the effectiveness of structures for
passing wildlife.

Managing forests to increase the diversity and understory vegetation on private and
public lands to benefit a suite of species that depend on interior forests with diverse age
classes.

Advancing the Eastern Brook Trout Joint Venture partnership by:

0 identifying key threats to brook trout and their habitats;

developing conservation strategies to protect, enhance and restore brook trout;
refining subwatershed status maps to the catchment scale; and

conducting surveys to assess the status of brook trout and their habitats, and sharing
the data between agencies and partners.

O OO

Research
Some partners conducted wildlife research across almost 90,000 acres to help provide a better
understanding of species statuses, ranges, and habitat needs including:

Acoustic surveys to determine bat presence, species, and important roost sites;

Breeding songbird surveys to monitor population trends and identify critical habitats;
Inventories of reptiles and amphibians;

Identification and certification of important vernal pool habitats critical to the
persistence of many of New Jersey’s amphibian species;

Identification of roadkill hot-spots and mitigation strategies for reptiles and amphibians;
Raptor surveys and monitoring including radio-tracking bald eagles to identify important
roost sites;

Banding ospreys to continue long-term monitoring of the state’s population;

Surveys to monitor lake trout health;

Breeding songbird surveys to evaluate management of forested landscapes to increase
the diversity and understory vegetation on private and public lands; and

Research on northern pine snake baseline populations, genetics, habitat use, den
population dispersals, and overwintering and nesting successes conducted by academics
and private researchers with support from the DFW - this information will help the
DFW map habitats and population corridors to secure this species in New Jersey’s
unique Pine Barrens, an Eastern U.S. stronghold for pine snakes.

Research: Wildlife disease

The devastating bat disease white-nose syndrome emerged in North America in 2006 as
the result of a foreign-borne fungus (Pseudogymnoascus destructans). It was discovered
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in New Jersey’s most important bat hibernacula in January, 2009. The DFW and partners
have since been monitoring the impacts of the disease on the state’s cave-hibernating bat
species, some of which have suffered declines of more than 95%. Research on bat
survivorship, winter body condition, reproduction, and summer distribution of under-
studied species like the northern myotis have been underway and will continue into the
foreseeable future.

The ENSP funded Montclair State University through a small grant to sample amphibians
for Bd (Batrachochytrium dendrobatidis) in 2009, and two out of 27 samples tested
positive. An additional 399 samples were collected by ENSP and Conserve Wildlife
Foundation of New Jersey staff in 2011 and 2012 and analyzed by Montclair with no
additional positive detections.

Through a Regional Conservation Need grant, the ENSP contracted with the Conserve
Wildlife Foundation of NJ to sample wood frogs for Ranavirus in 2013 and 2014. During
the study period, Ranavirus was detected in eight populations of wood frogs across four
counties. Including a documented Ranavirus occurrence from 2011 by Montclair State
University, the ENSP is aware of nine positive Ranavirus detections in the state.

The DFW partnered with the Wildlife Conservation Society and later participated in a
multi-state, multi-organization research effort to determine the distribution of Snake
Fungal Disease (SFD) and the affected species. Over three seasons of surveys, SFD was
confirmed in timber rattlesnake, corn snake, northern pine snake, black rat snake, coastal
plain milk snake, and eastern milk snake, and was suspected in northern copperhead.
These findings confirmed SFD presence in Bergen, Passaic, Warren, Burlington, and
Ocean Counties, and symptomatic snakes were observed in Sussex County.

Year-round anthelmintic bait was deployed around the last remaining active Allegheny
woodrat site in an effort to keep raccoon roundworm (a serious mortality factor for
woodrats) at bay.

Research: Marine Fisheries

The New Jersey Marine Fisheries Administration, in cooperation with Rutgers and
Stockton universities, initiated a study in 2016 with the goal of collecting biological data
on various life stages of commercially and recreationally important species of fish
managed by the NJDEP and the Atlantic States Marine Fisheries Commission.
Participants are actively collecting biological and environmental data through the use of
seine-net, fyke-net, plankton-net, fish-trap, trawl, and gill-net surveys.

In 2016, the New Jersey Marine Fisheries Administration and Rutgers University began a
pilot study to characterize the seasonal and spatial variation in the composition and
abundance of structure-associated species of marine fish and invertebrates present on the
Sea Girt and Little Egg artificial reefs. The study uses fish traps to collect biological data
that can be used by fisheries managers to assist them in stock assessments for black sea
bass, tautog, and American lobster.

Since 2012, the New Jersey Marine Fisheries Administration has deployed acoustic
receivers in Delaware Bay to track migration patterns of Atlantic sturgeon. As part of a
multi-state collaborative effort, the DFW has partnered with several states to develop a
multi-year effort directed at providing state, federal, and regional management authorities
with information necessary to successfully conserve and ultimately restore the population
of sturgeon in the mid-Atlantic region.
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The Delaware River Basin Fish and Wildlife Management Cooperative (New York, New
Jersey, Delaware, Pennsylvania, the U.S. Fish and Wildlife Service, and the National Marine
Fisheries Service) monitors the American shad population in support of its sustainable
fishery plan through a variety of fishery dependent and independent surveys conducted by
the states both individually and together. New Jersey contributes American shad young of
the year data from the tidal portion of the Delaware River, records commercial harvest of
American shad in the Delaware Bay, and participates in the Wildlife Management
Cooperative’s young of the year seine survey in the non-tidal portion of the Delaware River.
The data collected from New Jersey’s surveys are combined with those of the other member
states to determine trends in fish abundance and allow fishery managers to develop
appropriate management measures.

Education and Outreach
The ENSP and its many partners undertook a vast array of educational efforts to advance
conservation, including:

Creating and coordinating environmental workshops and outdoor-classroom programs;
Educating the public about responses to emergency marine mammal and sea turtle
strandings;

Using volunteerism, field programs, online story maps, and social media to rally support
for solutions to road-wildlife conflicts, such as crossing structures for migratory
amphibians and turtles; and

Educating homeowners and Nuisance Wildlife Control Operators about the proper
handling of bats in buildings by offering training programs, providing New Jersey-
specific online resources, and providing free bat boxes; and teaching citizens and students
how backyard habitat management, even in schoolyards, can benefit wildlife and local
ecosystems.
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Chapter 1: New Jersey’s Most Vulnerable Wildlife

CHAPTER 1: NEW JERSEY’S MOST
VULNERABLE WILDLIFE

I. Process for Selecting SGCN and Focal SGCN

New Jersey is home to more than 3,700 wildlife species, from monarch butterflies to blue
whales. Some species are stable or have growing populations. Others are rare, perhaps naturally
because they live in unusual habitats, or perhaps due to changing or disappearing habitats.

A challenge for all wildlife managers is determining where and how to direct limited resources to
best support the full range of wildlife diversity in New Jersey. This State Wildlife Action Plan is
an important step to guiding conservation activities, whether they are implemented by state
agencies, nonprofit organizations, neighborhood groups or private landowners.

The following subsection explains the review and assessment processes that were used to
identify Species of Greatest Conservation Need (SGCN) from the full list of New Jersey’s
wildlife species. Subsequent subsections outline how the SGCN list was further refined into
Priority SGCN, then “Upper Tier” SGCN, and finally Focal SGCN. A graphic depiction of the
selection process is included as Figure 1, below.

A. Selecting Species of Greatest Conservation Need (SGCN)

An early step in the planning process was identifying Species of Greatest Conservation Need
(SGCN). This list was first developed in 2005 as part of New Jersey’s initial State Wildlife
Action Plan. SGCN are wildlife most in need of active support to ensure that they remain part of
the state’s biological heritage. These at-risk birds, mammals, reptiles, amphibians, fish, and
invertebrates were acknowledged as SGCN due to their low or declining populations and
vulnerability to threats. Without actions to conserve them, SGCNs are likely to decline further
over the next 10 years, possibly moving them closer to endangerment or extirpation.

The SGCN list was first developed by evaluating all of New Jersey’s native, indigenous wildlife
species using the best available assessments of their conservation statuses and trends within the
state, the Northeastern U.S., and beyond. The assessment for each taxonomic group was tailored
using the best available data for that specific group. In general, the assessments drew on state
and federal listing statuses, status assignments by the International Union for the Conservation of
Nature (IUCN), published evaluations by taxonomic expert groups, and taxonomic conservation
plans that listed or ranked at-risk species based on a variety of vulnerability factors. The criteria
used to select SGCN are presented in detail in Appendix A.

A species meeting any one or more of the assessment criteria for their taxonomic group was
included on New Jersey’s SGCN list. For example, any species that was state or federally listed,
or that was on the IJUCN Red List as “Near Threatened” through “Critically Endangered” was
identified as an SGCN. At the taxonomic level, any bird on the Partners in Flight “Watch List”
and any insect on the Xerces Society “Red List” was included.
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Selecting Focal Species
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Figure 1: Process for selecting SGCN and Focal SGCN.

The initial SGCN list in the
2006 Plan (and in the 2008
Revised Plan) included 289
species. After using new
criteria to review all species
for this revised plan, the
DFW identified 656 species
as SGCN. The full SGCN
list is provided in
Appendices B and C, and a
brief discussion of the
changes between the two lists
is presented in Section 111 of
the Introduction, “2017
Changes to the State Wildlife
Action Plan.”

While comprehensive, at 656
species the SGCN list is too
big for an effective State
Wildlife Action Plan with
achievable goals. The ENSP
therefore refined the list
using the SGCN as the
foundation for a 2-tiered
filtering process to identify
Focal SGCN. For each tier, a
team of taxonomic experts
assessed each species’
conservation need and the
feasibility of successful
conservation actions.

B. Selecting Priority
SGCNs

The DFW conducted the first
filtering tier which refined
the SGCN list down to
Priority SGCN. These
species included wildlife that:

were listed as endangered, threatened, or candidate species in New Jersey or federally;
were included on the Regional Species of Greatest Conservation Need list for the

USFWS Northeast Region; or

could be advanced through a fatal-flaw assessment that took into account practical
knowledge of the species and New Jersey’s importance to its regional and global status.
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Through this filtering process, the full list of SGCN was refined to 351 Priority SGCN that were
in clear and immediate need of conservation action. These species are distinguished from the
initial 656 SGCN in Appendix B.

C. Selecting “Upper Tier” Priority SGCN and Focal SGCN

The DFW next conducted the second filtering tier which refined the Priority SGCN list down to
“Upper Tier” Priority SGCN. This process looked more closely at conservation needs and the
feasibility of actions to address the threats faced by each Priority SGCN.

Conservation need was assessed by considering (a) the level of concern for the species across its
range in the Northeastern U.S., and (2) New Jersey’s responsibility for the species’ persistence
range wide. For most species, the northeast regional scores followed the Northeast Regional
Conservation Synthesis ranking by Terwilliger Consulting. This ranking ranged from “Very
High” to “Low” based on the percentage of northeastern states within the species’ range where it
was of conservation concern. For species that were not ranked in the Synthesis (most notably
insects), scores were based on population trends and the risk of extirpation from New Jersey.
New Jersey’s responsibility scores were based on the percentage of the species’ North American
range that occurred in the Northeastern U.S. and/or the risk of regional extirpation or extinction
if the species were lost from the state.

The feasibility of actions was measured by (1) assessing whether potential actions had been
shown to benefit the species elsewhere and (2) projecting the likelihood that the actions would
succeed if applied in New Jersey. A high likelihood of success assumed that the tools, work
force, ability, funding, and collective will to act were present.

Next, the review teams assigned each of the initial “Upper Tier” SGCN to a taxonomic sub-class
(e.g., birds were divided into landbirds and waterbirds, invertebrates to insects and non-insects,
etc.). Then, they indicated in which of the state’s six Landscape Regions and nine broad habitat
types each species occurred.

Finally, the remaining SGCN list underwent a fatal-flaw analysis to ensure that scores for
conservation need emphasized need in New Jersey. This final review by the State Wildlife
Action Plan executive committee and the DFW SGCN team focused the final list on species that
would most benefit from concerted conservation action in New Jersey.

The outcome of this filtering process was a final Focal SGCN list with 107 species:
a. that were state and regional priorities;
b. for which there was a notable capacity to positively affect their long-term persistence;
and
c. that represented the broad taxonomic groups, habitat types, and landscapes across New
Jersey.

Species profiles for the 107 Focal SGCN can be found in Appendix D. The profiles include
information regarding each species’ distribution, abundance, and population trend within New
Jersey. They also note additional plans that have valuable conservation information, and note the
primary and supporting habitats that are important for the Focal SGCN’s survival. Although the
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NJDEP’s Land Use/Land Cover data layer includes finer-scale habitat information, the DFW
used broader categories for this 2017 Plan to characterize each species’ habitat use. These
categories were:
e Forest (including deciduous and coniferous forests)
Grassland (including natural grasslands and agricultural lands)
Shrub
Wetlands (including freshwater emergent marshes, forested wetlands, and tidal wetlands)
Barren and Exposed Rock
Cold Water Stream (including cold water rivers and oligotrophic lakes)
Warm Water Stream (including warm water rivers and most ponds and lakes)
Beach and Dune (including intertidal beach areas down to mean low water)
Tidal Flat (including intertidal areas of mud or sand exposed during low tide)
Marine Near Shore Zone (including subtidal waters seaward from the mean low water
line to well beyond the breaker zone, and landward into subtidal waters of back-bays,
coastal bays, lagoons, etc.)
e Marine Off Shore Zone, meaning (for the purposes of this plan) the zone extending
seaward from the Marine Near Shore Zone.

New Jersey’s wildlife habitat types are further discussed discussed in Chapter 2.

D. Individual Focal SGCN and Guilds of Focal SGCN

Recognizing that synergies exist between species with overlapping habitats, the 107 Focal SGCN
were grouped by the expert taxonomic teams into guilds that reflected similarities in the species’
taxonomies, ecological requirements, threats, and actions needed to conserve them. This
assessment categorized 77 of the species into 18 groupings, while the remaining 30 species
remained ungrouped.

This final categorization produced a list of 48 individual Focal SGCN and guilds of Focal SGCN
provided in Table 1.
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Table 1. New Jersey’s Focal Wildlife Species of Greatest Conservation Need

MAMMALS
Terrestrial Mammals Marine Mammals
Conservation Target (Not Grouped) Conservation Target (Not Grouped)
Allegheny Woodrat, Neotoma magister North Atlantic Right Whale, Eubalaena glacialis
Conservation Target
Cave-hibernating Bats
Indiana Bat, Myotis sodalis
Little Brown Bat, Myotis lucifugus
Northern Myotis, Myotis septentrionalis
BIRDS
Landbirds Waterbirds
Conservation Target (Not Grouped) Conservation Target (Not Grouped)
Northern Harrier, Circus cyaneus Pied-billed Grebe, Podilymbus podiceps
Peregrine Falcon, Falco peregrinus Conservation Targets
Red-headed Woodpecker, Melanerpes erythrocephalus Beach-nesting Birds
Conservation Targets American Oystercatcher, Haematopus palliatus
Forest Birds Black Skimmer, Rynchops niger
Cerulean Warbler, Dendroica cerulea Least Tern, Sternula antillarum
Kentucky Warbler, Oporornis formosus Piping Plover, Charadrius melodus
Prothonotary Warbler, Protonotaria citrea Marsh Birds
Scarlet Tanager, Piranga olivacea Black Rail, Laterallus jamaicensis
Wood Thrush, Hylocichla mustelina Common Tern, Sterna hirundo
Grassland Birds Forster's Tern, Sterna forsteri
Bobolink, Dolichonyx oryzivorus Little Blue Heron, Egretta caerulea
Eastern Meadowlark, Sturnella magna Snowy Egret, Egretta thula
Grasshopper Sparrow, Ammodramus savannarum Tricolored Heron, Egretta tricolor
Vesper Sparrow, Pooecetes gramineus Migrant Shorebirds
Young Forest Birds Red Knot, Calidris canutus
American Woodcock, Scolopax minor Ruddy Turnstone, Arenaria interpres

Blue-winged Warbler, Vermivora pinus
Golden-winged Warbler, Vermivora chrysoptera
Northern Bobwhite, Colinus virginianus

REPTILES & AMPHIBIANS

Reptiles

Conservation Targets (Not Grouped) Pine Barrens Snakes
Bog Turtle, Glyptemys muhlenbergii Corn Snake, Elaphe guttata guttata
Eastern Box Turtle, Terrapene carolina carolina Northern Pine Snake, Pituophis melanoleucus melanoleucus
Eastern Hognose Snake, Heterodon platirhinos Northern Scarlet Snake, Cemophora coccinea copei
Eastern Redbelly Turtle, Pseudemys rubriventris Amphibians
Northern Black Racer, Coluber constrictor constrictor Conservation Targets (Not Grouped)
Northern Diamondback Terrapin, Malaclemys terrapin terrapin Longtail Salamander, Eurycea longicauda longicauda
Timber Rattlesnake, Crotalus horridus Northern Red Salamander, Pseudotriton ruber ruber
Wood Turtle, Glyptemys insculpta Conservation Target

Conservation Targets Vernal Pond/Pond Breeders

Marine Turtles Carpenter Frog, Lithobates virgatipes
Atlantic Green Turtle, Chelonia mydas Eastern Spadefoot, Scaphiopus holbrookii
Atlantic Leatherback, Dermochelys coriacea Eastern Tiger Salamander, Ambystoma tigrinum tigrinum
Atlantic Loggerhead, Caretta caretta NJ Chorus Frog, Pseudacris kalmi
Atlantic Ridley, Lepidochelys kempii Pine Barrens Treefrog, Hyla andersonii
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Table 1 (Focal SGCN) continued

FISH

Freshwater Fish

Conservation Target (Not Grouped)
Brook Trout, Salvelinus fontinalis

Conservation Targets

Pinelands Freshwater Fish
Banded Sunfish, Enneacanthus obesus
Blackbanded Sunfish, Enneacanthus chaetodon
Mud Sunfish, Acantharchus pomotis
Swamp Darter, Etheostoma fusiforme

Vulnerable Minnows
Bridle Shiner, Notropis bifrenatus
Comely Shiner, Notropis amoenus
Ironcolor Shiner, Notropis chalybaeus

Marine Fish

Conservation Target

Anadromous and Semi-anadromous Fish
Alewife, Alosa pseudoharengus
Atlantic Sturgeon, Acipenser oxyrinchus
Blueback Herring, Alosa aestivalis
Shortnose Sturgeon, Acipenser brevirostrum

INVERTEBRATES (INSECTA)

Bees
Conservation Target
Bumble Bees
American Bumble Bee, Bombus pensylvanicus
Ashton Cuckoo Bumble Bee, Bombus bohemicus
Rusty Patched Bumble Bee, Bombus affinis
Southern Plains Bumble Bee, Bombus fraternus
Variable Cuckoo Bumble Bee, Bombus variabilis
Yellow Bumble Bee, Bombus fervidus
Yellow-banded Bumble Bee, Bombus terricola
Moths
Conservation Targets (Not Grouped)
Maritime Sunflower Borer Moth, Papaipema maritima
Papaipema harrisii
Conservation Target
Pinelands Moths
A Notodontid Moth, Heterocampa varia
Buchholz's Gray, Hypomecis buchholzaria
Buchholz's Dart Moth, Agrotis buchholzi
Carter's Noctuid Moth, Spartiniphaga carterae
Daecke's Pyralid Moth, Crambus daeckellus
Pink Sallow, Psectraglaea carnosa
Sand Myrtle Looper/Pink, Cyclophora culicaria
Tiger Beetles
Conservation Target (Not Grouped)
New Jersey Pine Barrens Tiger Beetle, Cicindela patruela consentanea
Conservation Target
Beach Tiger Beetles
Little White Tiger Beetle, Cicindela lepida
Northeastern Beach Tiger Beetle, Cicindela dorsalis dorsalis
Southeastern Beach Tiger Beetle, Cicindela dorsalis media

Butterflies

Conservation Targets (Not Grouped)
Arogos Skipper, Atrytone arogos arogos
Dotted Skipper, Hesperia attalus slossonae
Frosted Elfin, Callophrys irus
Georgia Satyr, Neonympha helicta
Hoary Elfin, Callophrys polios
Leonard's Skipper, Hesperia leonardus
Northern Metalmark, Calephelis borealis

Odonates

Conservation Targets (Not Grouped)
Robust Baskettail, Epitheca spinosa
Septima's Clubtail, Gomphus septima
Superb Jewelwing, Calopteryx amata

Conservation Target

Pond Odonates
New England Bluet, Enallagma laterale
Pine Barrens Bluet, Enallagma recurvatum
Scarlet Bluet, Enallagma pictum

INVERTEBRATES (NON INSECTA)

Mussels

Conservation Target

Freshwater Mussels
Brook Floater, Alasmidonta varicosa
Dwarf Wedgemussel, Alasmidonta heterodon
Eastern Lampmussel, Lampsilis radiata
Green Floater, Lasmigona subviridis
Triangle Floater, Alasmidonta undulata
Yellow Lampmussel, Lampsilis cariosa
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E. Profiles of the Focal Species of Greatest Conservation Need

Profiles for each of the species that comprise our Focal SGCN have been developed to help users
of the plan better understand data known or available concerning these species. Appendix D
presents summary information for each individual Focal SGCN, and includes:

General information on appearance, life history requirements, and geographic distribution
within New Jersey;

State Wildlife Action Plan classification of taxonomic and guild group, and conservation
targets;

Conservation status at the federal, regional, and state levels (including breeding versus
nonbreeding for birds), and their ranks within the NatureServe international database;
Status of the species’ population abundance and trend,;

Broad habitat categories;

Landscape Region(s) where the species occur in New Jersey;

A statement indicating whether species habitat mapping is available through the New
Jersey Landscape Project maps (details on the Landscape Project map are provided in
Attachment I1); and

References to additional information on abundance and population trends, as well as
other conservation plans that might be available.
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CHAPTER 2: HABITATS of NEW JERSEY

Effective conservation of New Jersey’s diverse wildlife requires planning at different scales. At the
finer scale, Focal SGCN provide a discrete set of wildlife that are both in need of immediate
protection and perceived to be responsive to known and feasible conservation actions. Implementing
targeted efforts towards their conservation will benefit many other species. But species-specific
conservation is not enough, especially given the long-term shifts that are occurring now, and will
continue to occur, due to climate change and many other changes to New Jersey’s landscape.

I. Mapping SGCN Habitat

New Jersey’s Landscape Project mapping (Attachment I1) continues to be the principal means by
which the DFW documents the locations of habitats that support state listed (Endangered,
Threatened, and Special Concern) wildlife species. New Jersey’s Landscape Project maps are
used by the NJDEP to guide implementation of land use regulations that provide protections to
imperiled wildlife species habitats, for internal review of habitat management and other habitat
altering projects undertaken by the NJDEP, and as an important factor in land protection efforts
overseen by the NJDEP’s Green Acres Program. New Jersey’s Landscape Project mapping uses
the state’s land use / land cover GIS data and Biotics species occurrence data to model species
habitat locations in the state. The mapping is updated periodically to reflect changes in land use /
land cover data mapping and/or updated Biotics species occurrence data. Attachment Il provides
a more detailed description of New Jersey’s Landscape Project habitat mapping methodology
and links to online mapping available through the NJDEP’s GIS servers.

New Jersey’s Landscape Project mapping currently provides presumptive habitat mapping, based
upon 2012 LU / LC habitat conditions and 2016 species occurrence data, for more than half (61 of
107) of the Focal Species of Conservation Need identified in this plan (species for which New
Jersey’s Landscape Project mapping exists are identified in the “Species Profiles” found in
Appendix D). In the case of the 46 Focal Species of Conservation Need not currently mapped, the
“Species Profiles” do provide information on broad habitat categories used by each species, as well
as a general map depicting each species range in New Jersey. Together this information can be used
to roughly delineate the areas of the state that provide habitat. In the DFW’s future development of
the Landscape Project mapping consideration will be given to developing and implementing habitat
mapping protocols for at least some of the FSGCNs not currently mapped with this methodology.

I1. ldentifying Conservation Focal Areas

To address broader scale planning needs, the DFW, with input from partners, identified
Conservation Focal Areas (CFAs). CFAs are specific areas of New Jersey’s geography that
feature some of the state’s highest value habitats and present important opportunities for
effective conservation action. They will allow for the consideration of threats and actions from a
geographic perspective so will benefit key wildlife habitats generally and, in turn, virtually all
SGCN. Further, CFAs include important opportunities for habitat connectivity, a critical factor
in increasing resilience in a changing landscape.
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With their rich mix of important habitats and diverse species assemblages, CFAs are designed to
represent some of the best opportunities for protecting, restoring, and sustaining New Jersey’s
wildlife diversity.

A. Delineating CFAs
Conservation Focal Areas are intended to reflect a wide variety of habitats throughout New
Jersey’s landscape regions based upon factors including quality, integrity, connectedness, and the
likelihood of successfully implementing conservation actions within them. CFAs were identified
using a broad spectrum of conservation-relevant metrics, each related to one of the following
broad categories:

e landscape condition/ecological integrity;

e wildlife habitats;

e biological diversity;

e existing conservation infrastructure; and

e negative human influences.
Some metrics helped emphasize riparian corridors that serve to connect larger tracts of habitat in
an otherwise fragmented landscape. Other metrics from the recently developed Regional
Conservation Opportunity Areas (ROCA) mapping effort helped add a regional perspective to the
CFAs in order to address ecosystems of importance not only to New Jersey, but to the Northeast.

The DFW designed the CFA mapping initiative to be separate but complementry to the
identification of Focal SGCN. As such, it did not explicitly use information on the distribution
of Focal SGCN. However, some species occurrence data layers that included SGCN were used
to help identify habitats supporting biodiversity assemblages.

In all, the DFW used more than 40 datasets from state and regional sources with information
about habitats within terrestrial, freshwater aquatic, and marine environments to delineate CFAs.
Each dataset was weighted relative to its importance, and the DFW then conducted a co-
occurrence analysis to identify areas where several different qualities were present. The raw
values generated from the weighted co-occurrence analysis were then rescaled at the landscape
region level by calculating percentile ranks relative to each region in order to evenly distribute
CFAs across the state’s six landscape regions. The DFW highlighted places within each
landscape region that scored within or greater than the 70" percentile, and then ran a GIS
analysis to identify CFAs based on key connections between high value areas and protective
buffers. Details on selection, weighting, and analysis of CFA data can be found in Appendix E.

B. Use and Future Development of CFAs

As noted above, the DFW will use CFAs to further identify geographically-based threats to New
Jersey’s wildlife habitats and develop actions that will address those threats. In addition, the
DFW will regularly review and improve CFA maps as new data become available and as new
insights are shared by the public and conservation partners. For example, consideration is being
given to incorporate established Important Bird Areas identified by Birdlife International and the
National Audubon Society, as well as areas that have been mapped as critical migratory bird
stopover habitat in the lower Cape May peninsula.
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Advancing SGCN conservation at the regional level also remains a priority. To this end, the
DFW will continue to work with the North Atlantic Land Conservation Cooperative and the
Northeast Association of Fish and Wildlife Agencies to assess how new RCOA mapping
products can best be incorporated into future versions of the New Jersey’s CFAs.

The Connecting Habitat Across New Jersey (CHANJ) project is another initiative that will
contribute to further improvements to CFAs and conservation actions within them, particularly in
the context of habitat loss and fragmentation. CHANJ is a multi-partner, multi-disciplinary
project led by the DFW that identifies key areas and actions needed to preserve and restore
habitat connectivity for terrestrial wildlife at the local, landscape region, and statewide levels.
The initiative is designed to help:

e prioritize land protection;

e inform habitat restoration and management; and

e guide mitigation of road impacts on wildlife/habitats.
CHANJ products include a statewide map of core habitat areas and corridors between them, a
guidance document, and a road/wildlife toolkit that provides recommendations on protecting,
managing, and restoring the functional connectivity within the core habitat areas and corridors.

I11. New Jersey’s Landscape Regions & Conservation Focal
Areas (CFASs)

New Jersey divides into six landscape regions: Atlantic Coast, Delaware Bay, Piedmont/Inner
Coastal Plain, Pinelands, Skylands, and Marine (which is exclusively aquatic). The first five
landscapes are each characterized by similar landforms, soils, vegetation, and hydrological
regimes that collectively support distinctive habitat and species mixes.

Within these landscape regions, the ENSP and its conservation partners have identified
Conservation Focal Areas (CFAs). These are the portions of the landscape regions that are of
particular conservation interest because they have important habitats and species assemblages, and
represent the best opportunities for protecting, restoring, and sustaining the state’s wildlife
diversity. They also include important opportunities for habitat connectivity, a critical factor in
increasing resilience in a changing landscape. The CFAs were delineated as described in
Appendix E using available data and expert knowledge of wildlife and their habitats. Figure 2
depicts a map of New Jersey’s six landscape regions, as well as the CFA habitats delineated
therein.

While research is underway to assess the condition of habitats within state lands, the sheer extent
of Conservation Focal Areas precludes detailed assessments of the conditions of the many
different wildlife habitats within them. Lacking such an assessment, the ENSP has described the
habitats of the CFAs based on an evaluation of 18 land-use and land-cover based habitat
categorizations (see Appendix F for a habitat characterization crosswalk) and the knowledge and
experience of NJDEP staff.

In the following sections, we briefly describe each of the landscape regions and the CFAs within
them. For each CFA, we note its location, important habitats, and the condition of these habitats.
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New Jersey Landscape Regions
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Figure 2. Statewide mapping of Conservation Focal Areas, per Landscape Region.
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Atlantic Coast Landscape Region and Its CFAs

Atlantic Coast Landscape Region
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Figure 3. Mapping of Atlantic Coast Landscape Region CFAs.
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This landscape region encompasses parts of Monmouth, Ocean, Cape May, and Atlantic counties
and consists of barrier islands and beaches, tidal salt marshes, rivers, shallow bays, and lagoons
along New Jersey’s coastline (Figure 3). New Jersey’s Atlantic coast beaches and marshes are
among the most productive coastal habitats in the country. That said, the region also includes
extensively degraded locales with few natural areas.

Threats to the region’s habitats are led by development that impairs the ability of the coastal
system to function normally. Upland portions of the barrier islands are almost entirely
developed, and to protect these areas, the islands have been stabilized through extensive use of
groins, seawalls, jetties, and intense beach replenishment programs. These engineering efforts
preclude the normal, dynamic functions of coastal systems and thereby reduce the suitability of
habitats for wildlife. Their effects are intensified by sea level rise and marsh subsidence, both of
which have affected and will continue to impact the marshes and barrier islands.

A. Sandy Hook CFA
This CFA is composed of habitat within the Gateway National Recreation Area, Sandy Hook
Unit which is National Park Service property. Although the park is heavily used for
recreation, there are portions of it that remain highly suitable for wildlife. As a largely
undeveloped barrier island, it offers some of the most mature maritime forest habitat left in
the state. It plays an important role for endangered wildlife species, such as piping plover
(where in some years more than half the state’s population resides) as well as endangered
plant species such as sea-beach amaranth. The habitat provides excellent stopover habitat for
migrating passerines and shorebirds as evidenced by its designation as a globally significant
Important Bird Area.

Although Sandy Hook receives some of the most intense recreational use in the state, the
habitats in this CFA are generally intact, which leads to both greater quality and more
availability than the fragmented beaches and marshes found elsewhere in the coastal zone.
Its wide diversity of habitats (including beaches, secondary dunes, maritime forests, and
bayside shoreline) provides important opportunities for wildlife in the northern portion of
New Jersey’s coast.

This CFA encompasses 0.5% of the Atlantic Coast Landscape Region at 605 hectares,
including approximately 602 hectares of terrestrial and wetland habitats and 3 hectares of
aquatic habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.

B. Greater Barnegat Bay CFA
This CFA includes lands around the Manasquan River, Barnegat Bay, Manahawkin Bay, and
Little Egg Harbor Bay. Island Beach State Park, one of the longest expanses of undeveloped
barrier islands in the state, is an important stopover habitat for migrating passerines. The
marsh and bay habitats in this CFA provide some of the most important areas for nesting
ospreys, terns, and gulls, and many aquatic species use this area for early life stages.
Important Bird Areas of state significance are designated within this CFA.
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Similar to the Sandy Hook CFA, the habitats in this CFA experience intensive recreational
use, but there is less development than elsewhere along the Atlantic coast. Because of this,
the CFA’s habitats (including marsh islands, maritime forests, and beaches) are still highly
suitable for wildlife.

This CFA encompasses 14% of the Atlantic Coast Landscape Region at 18,103 hectares,
including approximately 10,166 hectares of terrestrial and wetland habitats and 7,937
hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA are

presented in Appendix G.

C. Great Bay Region CFA
This CFA is dominated by the most critical coastal habitat remaining in the state, most of
which is owned by the NJ Division of Fish & Wildlife or the U.S. Fish & Wildlife Service.
Unlike other CFAs in the coastal landscape, the habitats here are both largely undeveloped
and subject to stricter regulations regarding human disturbance. A large portion of the CFA
falls within the Edwin B. Forsythe National Wildlife Refuge, some of which is designated
Wilderness Area. This protection has allowed the area to flourish under primarily nature-
based forces (versus the human generated stabilization efforts that are commonplace
elsewhere along the coast). Holgate, Little Beach, and North Brigantine Natural Areas
compose a trifecta of exemplary habitats for barrier island species such as piping plovers,
least terns, and diamondback terrapins. The marsh islands in this CFA provide nesting
habitat for long-legged wading birds, ospreys, terns, skimmers, and gulls. Migratory
shorebirds find refuge on the beaches and marsh mudflats during both spring and fall
migrations. In addition to having multiple state-significant Important Bird Areas, one in the
Mullica River Corridor is continentally significant while another in Holgate is globally
significant.

This CFA contains the best coastal habitats in the Atlantic Coast Landscape Region. Its
undeveloped barrier islands and extensive marsh islands provide some of the most expansive
natural areas left on New Jersey’s coast.

This CFA encompasses 15% of the Atlantic Coast Landscape Region at 19,203 hectares,
including approximately 14,113 hectares of terrestrial and wetland habitats and 5,091
hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA are

presented in Appendix G.

D. Greater Atlantic City Coastal Bays CFA
The habitats in this CFA are characterized by a transition from northern areas (which are
dominated by open water dotted with small islands) to southern areas in which large
expanses of marsh divide the open water into smaller bodies. It includes habitats from the
lands around Lakes Bay, Shelter Island Bay, Scull Island, Great Egg Bay, and Pecks Bay.
This CFA contains some of the most developed coastline in the state and counts Atlantic
City, Ventnor, and Ocean City among the municipalities within its boundaries. Nonetheless,
long-standing and important habitats exist — primarily on the marsh islands — for long-legged
wading birds, ospreys, terns, and skimmers. It also includes some beachfront areas that
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provide habitat for species like piping plover and American oystercatcher, though these areas
are under heavy pressure from human development and disturbance.

The habitat conditions of this CFA are poorer than other CFAs in the Atlantic Coast
Landscape Region due to extensive development and modifications (such as extensive
ditching of the marshes). That said, some intact habitats do exist in the CFA, especially on
smaller marsh islands (which were not ditched) where species concentrate.

This CFA encompasses 2% of the Atlantic Coast Landscape Region at 2,355 hectares,
including approximately 1,843 hectares of terrestrial and wetland habitats and 512 hectares
of aquatic habitats. Details regarding the habitat types that comprise this CFA are presented
in Appendix G.

E. Cape May Peninsula CFA
The habitats in this CFA are similar to the Greater Atlantic Coastal Bays CFA in that there
are wide expanses of marsh with smaller areas of open water in the back bays (although
much of these habitats have been ditched and now provide limited benefit to wildlife).
However, the scale of development is slightly less and the area features inlet systems that are
either not stabilized with jetties (notably Corson’s and Hereford Inlets) or are adjacent to
habitat largely protected by federal agencies (particularly the Cape May Inlet). These
unestablished inlets are the foundation for the most suitable habitat that occurs in the coastal
landscape for beach nesting birds and migratory shorebirds. The area’s proximity to
Delaware Bay further enhances its importance to migratory shorebirds and long-legged
wading birds, as they are known to cross the landmass to use both coastal sides of the
peninsula. In addition, the funneling effect of the peninsula means that migratory bird
species of many genera (including those in the waterbird, passerine, and raptor groups)
utilize the area for migratory and stopover purposes.

The habitats in this CFA are, on the whole, in better condition than most of the areas in the
Atlantic Coast Landscape Region though not as good as those in other CFAs, such as in the
Great Bay Region CFA. The larger bays allow for increased isolation of the marsh islands,
which decreases the effects of human disturbance and development, and its geographical
positioning makes it particularly important for coastal wildlife. However, intense human
development has reduced it from functioning at peak potential.

This CFA encompasses 10% of the Atlantic Coast Landscape Region at 12,875 hectares,
including approximately 10,026 hectares of terrestrial and wetland habitats and 2,849
hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA are

presented in Appendix G.

F. Shark and Navesink Rivers Watershed (Atlantic Coast) CFA
This CFA area includes lower portions of the Navesink River watershed, including
Monmouth County’s Hartshorne Woods Park. While this CFA has been mapped within the
Atlantic Coast Landscape Region, it is functionally equivalent to, and an appendix of, the
Piedmont/Inner Coastal Plain Landscape Region’s Shark and Navesink Rivers Watershed
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(Piedmont and Inner Coastal Plain) CFA. Please refer to that section for a description of the
CFA'’s habitat types, conditions, and values.

This CFA encompasses 0.4% of the Atlantic Coast Landscape Region at 467 hectares,
including approximately 358 hectares of terrestrial and wetland habitats and 109 hectares of
aquatic habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.
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Delaware Bay Landscape Region and Its CFAs
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Figure 4. Mapping of Delaware Bay Landscape Region CFAs.
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This landscape region encompasses all or parts of Cape May, Atlantic, and Cumberland counties
(Figure 4). The region still contains vast woodland tracts that are among the largest in the state
and are critical to migratory neotropical birds and raptors. The region’s expansive habitat
mosaic of rivers and streams flowing into the tidal Delaware Bay supports concentrations of rare
wildlife and wintering waterfowl. Extensive salt marsh and sandy overwash beaches support a
significant horseshoe crab breeding area and important stopover areas for migrating shorebirds,
including the red knot, a federally threatened species of worldwide significance.

These important habitats remain in good condition for most species and the Cape May Peninsula
remains one of the country’s most important migratory stopovers for hundreds of bird and insect
species. That said, the region is vulnerable. All of the region’s habitats are threatened by
development that fragments natural landscapes and invasive species that outcompete native
species. The loss of peninsula habitat is a particular threat to migratory birds and to other species
that reside permanently in this limited area. The vast tidal marshes of Delaware Bay are
vulnerable to sea level rise and shoreline erosion, as are interior wetlands that could be affected
by storm surge. Natural subsidence of marshes and alteration for salt hay farms could continue
to significantly reduce high salt marsh habitat which is important for species like black rail and
northern harrier. Inappropriate silvicultural practices could also degrade the habitat value of
forests for many interior-dependent forest wildlife species.

A. Cape May Peninsula Mosaic CFA
The Cape May Peninsula Mosaic CFA extends the length of Cape May from the western
portion of peninsula up to the north and northwestern boundaries of the Cape May National
Wildlife Refuge. It is bounded on the west by the Delaware Bay shoreline between Cape
May Canal and Bidwell Creek. The CFA’s habitats are mostly forest, but include shrub,
field, and marsh edge. This CFA is particularly important for southbound migratory birds
that are funneled into it by prevailing winds. It also supports the majority of the state’s
eastern tiger salamander and southern gray treefrog populations.

Habitats on the peninsula are quite fragmented by development and roads, although blocks of
land are conserved under state and federal ownership. Many habitats are impaired by
invasive plant species that have crowded out native food and cover plants. Conversion of
habitat to development threatens the viability of the peninsula as a migratory bird stopover,
making beneficial management of remaining parcels important.

This CFA encompasses 4% of the Delaware Bay Landscape Region at 10,393 hectares,
including approximately 10,097 hectares of terrestrial and wetland habitats and 296 hectares
of aquatic habitats. Details regarding the habitat types that comprise this CFA are presented

in A}t_)}t_)endix G.

B. Delaware Bayshore Marshes CFA
The Delaware Bayshore Marshes CFA’s southern boundary is Bidwell Creek, north of which
it extends north and west to the Delaware Bay Landscape Region’s northwestern edge. This
CFA includes several disjunct sections, broken at the mouth of the Cohansey River to
recognize the contiguous Cohansey River delta and Lower Cohansey River Watershed
CFA’s characteristic agricultural-woodland-marsh delta. It is also interrupted to recognize
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the contiguous Maurice River from its mouth to its upper reaches in the Maurice River
Watershed CFA. The Delaware Bayshore Marshes CFA consists primarily of a mixture of
low salt marshes and high salt marshes with mudflats and muddy tidal creek shores that are
significant for breeding and wintering bald eagles, northern harriers, ospreys, and nesting and
wintering waterfowl.

In general, the habitat condition is good, but this system is still recovering from decades of
alteration for salt hay production. Formerly impounded salt marshes exhibit land subsidence
that can make the marsh more vulnerable to sea level rise. The combination of past human
activities, storm effects, and eroding shorelines have resulted in high salt marshes becoming
low salt marshes, and the system is vulnerable to accelerated tidal flooding.

This CFA encompasses 13% of the Delaware Bay Landscape Region at 30,267 hectares,
including approximately 25,736 hectares of terrestrial and wetland habitats and 4,531
hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA are
presented in Appendix G.

C. Delaware Bayshore Forests CFA

The Delaware Bayshore Forests CFA includes the many tracts of wetlands and upland forests
that are immediately inland of the Delaware Bayshore Marshes CFA. This CFA is disjunct,
interrupted by the Maurice River Watershed CFA, and contains a significant amount of
protected land and some of the largest contiguous forest tracts outside of the Pinelands.
These forests are the stronghold for many forest-dependent species, including barred owls
and red-shouldered hawks.

In general, the condition of forests in this CFA is good, providing a mixture of forest ages
and structure, and a variety of types, from Atlantic white cedar and red maple wetlands to
mixed pine-hardwood uplands. Forest management has been very limited, and the primary
silviculture focus has been reacting to forest pests like gypsy moth (in the 1990s) and
southern pine beetle (in the 2000s). Fragmentation is a threat to this CFA’s important core
forests, but to a lesser degree than in some other CFAs.

This CFA encompasses 7% of the Delaware Bay Landscape Region at 16,986 hectares,
including approximately 16,325 hectares of terrestrial and wetland habitats and 661 hectares
of aquatic habitats. Details regarding the habitat types that comprise this CFA are presented
in Appendix G.

D. Lower Great Egg Harbor Watershed CFA
The Lower Great Egg Harbor Watershed CFA is within the harbor’s watershed boundary
except for the southern portion, where the Cape May National Wildlife Refuge is part of the
Cape May Peninsula Mosaic CFA. This CFA is a mixture of tidal rivers and forests along
the tributaries of the Great Egg Harbor, Middle, and Tuckahoe rivers. Beyond the marshes
and marsh-forest boundaries, the woodlands are mostly fragmented with the exception of
those on state lands. These habitats are significant for breeding and wintering bald eagles,
ospreys, and nesting and migrating landbirds and waterbirds.
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While the forests in this area are very fragmented, the overarching mosaic of woodlands,
marshes, and tidal waterways is a generally healthy system. Water quality is good (the Great
Egg Harbor River is a National Wild and Scenic River), but the salt marshes reflect a high
degree of grid-ditching as a result of mosquito control activities in the 1950s. Low salt
marsh dominates this system, and the limited remaining areas of high salt marsh are
threatened by sea level rise and marsh subsidence.

This CFA encompasses 12% of the Delaware Bay Landscape Region at 29,210 hectares,
including approximately 26,985 hectares of terrestrial and wetland habitats and 2,225
hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA are

presented in Appendix G.

E. Lower Maurice River Watershed CFA
The Lower Maurice River Watershed CFA includes the Maurice River from most of the
upper headwaters in northern Cumberland County, the Menantico and Manumuskin tributary
rivers, and the Maurice itself. This CFA interrupts the Delaware Bayshore Marshes CFA to
recognize the importance of the continuous Maurice River from bay to headwaters. It is
characterized by the tidal and brackish waters of multiple tributaries, wide adjacent marshes,
and woodlands. It is significant for breeding and wintering bald eagles, nesting ospreys,
nesting and wintering waterfowl and waterbirds, and fish populations that support a wide
variety of wildlife.

The Maurice River below Willow Grove Lake has excellent water quality (which helped it
gain National Scenic and Recreational River status). Wetland habitats are dominated by
Phragmites mainly in the brackish portion near Mauricetown. Woodlands along the river are
generally in good condition, though fragmented intermittently by development (associated
with towns of Millville and Laurel Lake) and pockets of sand mining.

Other portions of the upper watershed are mapped as CFAs within the Pinelands Landscape
Region’s Upper Maurice River Watershed (Pinelands) and the Piedmont/Inner Coastal Plain
Landscape Regions’ Upper Maurice River Watershed (Piedmont/Inner Coastal Plain). These
CFAs share many similarities with the Lower Maurice River Watershed CFA.

This CFA encompasses 10% of the Delaware Bay Landscape Region at 22,750 hectares,
including approximately 20,449 hectares of terrestrial and wetland habitats and 2,301
hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA are

presented in Appendix G.

F. Lower Cohansey River Watershed CFA
The Lower Cohansey River Watershed CFA is bounded by the Maurice River watershed to
the east, and the boundary around the river’s mouth near Bayshore is defined by local roads
running from the uplands and bisecting the marsh. The Cohansey River is characterized by
the wide tidal estuary and an adjacent marsh-woodlot-agricultural habitat matrix that is
exceptional habitat for nesting and wintering bald eagles, northern harriers, ospreys,
waterbirds, and wintering waterfowl. Disjunct from the lower river, the CFA includes upper
watershed streams that are the Cohansey’s headwaters.
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The habitats in the lower Cohansey River are shaped by agricultural use that has reduced
structural diversity and degraded water quality. Agriculture dominates both the upper and
lower portions of the watershed, covering 60% to 70% of the landscape. As a result, water
quality is compromised with elevated phosphorus, bacteria, and high turbidity. Structurally,
the marsh-upland ecotone is limited to a narrow woodland separating marshes from planted
fields in most of the river below Bridgeton. Phragmites is found in pockets, especially
upstream toward Bridgeton.

This CFA encompasses 2% of the Delaware Bay Landscape Region at 5,717 hectares,
including approximately 4,934 hectares of terrestrial and wetland habitats and 783 hectares
of aquatic habitats. Details regarding the habitat types that comprise this CFA are presented
in Appendix G.
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Piedmont and Inner Coastal Plain Landscape Region and Its CFAs
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Figure 5. Piedmont and Inner Coastal Plain Landscape Region CFAs.
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This landscape region combines two of New Jersey’s physiographic regions, the Piedmont and
the Inner Coastal Plain. It encompasses all or parts of Burlington, Gloucester, Salem, Mercer,
Middlesex, Monmouth, Hunterdon, Somerset, Union, Essex, Hudson, Passaic, and Bergen
counties (Figure 5). It is a network of waterways drained by the Delaware and Raritan Rivers
and is characterized by farmed areas, extensive grasslands, fragmented woodlands, and some of
the world’s most productive tidal freshwater marshes.

The conditions of the region’s habitats vary, but all have been influenced by human settlement as
most of this region has been logged, farmed, and developed. Threats today and in the future
include invasive species, continued development, and overbrowse by white-tailed deer. Sea
level rise may also impact the freshwater tidal marshes as the saltwater moves farther up into the
freshwater tidal areas of the Delaware, Raritan, and Hudson Rivers and their tributaries.

A. Arthur Kill Watershed CFA
This CFA consists of five distinct locations within the Arthur Kill Watershed. The CFA
includes streams, lakes, tidal rivers, and their associated wetlands and forests. Each location
is relatively unfragmented by development but separated from each other by at least two
miles of developed lands. Three of the areas are a part of an Important Bird Area that is
known to be habitat for breeding populations of many endangered and threatened bird
species, and significant congregations of breeding wading birds, and wintering waterfowl.
The majority of this CFA consists of parcels owned by Union, Essex, and Middlesex
counties.

Habitat quality in this CFA is generally poor. The streams are moderately to severely
impaired and have poor habitat quality. Phragmites is encroaching on the CFA’s tidal
marshes, which are further contaminated with mercury, sewage, and other pollutants. Very
little high salt marsh habitat remains in this CFA because of Phragmites, development, and
sea level rise. A few areas, such as South Mountain, have large enough mosaics of upland
and wetland forests to buffer some of the effects of fragmentation from the surrounding roads
and development, but they are isolated from one another.

This CFA encompasses 0.3% of the Piedmont and Inner Coastal Plain Landscape Region at
1,729 hectares, including approximately 1,339 hectares of terrestrial and wetland habitats and
390 hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA

are presented in Appendix G.

B. Naval Weapons Station Earle CFA
The entire CFA is a U.S. Navy base that houses ammunition and explosives. It is mostly
composed of wetlands and upland forests with scattered clearings and roads, and it contains
some of the headwaters for the Manasquan, Navesink, and Shark Rivers.

This CFA contains large patches of deciduous wooded wetlands and upland
coniferous/mixed forests, which serve as a relatively unfragmented forested oasis in an area
surrounded by development and some agriculture. Forested areas near the roads, depots, and
rights-of-way are affected by fragmentation. This relatively pristine CFA borders the
northern edge of the Pinelands Landscape Region, contains high-quality acid waters, and is
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the only location in the Piedmont and Inner Coastal Plain Landscape Region that contains
habitat for the Pine Barrens bluet.

This CFA encompasses 1% of the Piedmont and Inner Coastal Plain Landscape Region at
3,447 hectares, including approximately 3,428 hectares of terrestrial and wetland habitats and
20 hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA

are presented in Appendix G.

C. Lower Hudson River CFA
This CFA consists of the Hudson River from the New York state line down to Jersey City. It
is a tidal estuary consisting almost entirely of brackish water that is crossed by the Tappan
Zee and George Washington Bridges, the Lincoln and Holland Tunnels, and the PATH and
Pennsylvania railroads. The estuary is heavily traveled by ferries and boats, including
barges. With the exception of the Palisades CFA, the Lower Hudson River CFA is isolated
from other natural habitats as it is bounded on the east and west by heavy development. That
said, the Hudson River serves as a critical corridor for anadromous fish, including Atlantic
sturgeon, traveling to spawning grounds upstream.

Runoff from impervious surfaces and sewage overflows are now the main sources of
pollution on this stretch of the Hudson River, though it is still contaminated with mercury,
PCBs, and other pollutants from activities that occurred decades ago. However, the water
quality of the Hudson River has improved, particularly in the northern part of the CFA, and
supports aquatic flora and fauna as well as the terrestrial wildlife that depend on it as a food
source.

This CFA encompasses 0.3% of the Piedmont and Inner Coastal Plain Landscape Region at
5,276 hectares, including approximately 102 hectares of terrestrial and wetland habitats and
5,174 hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA

are presented in Appendix G.

D. Lower Inner Coastal Plain Delaware River CFA
This CFA consists of riparian networks of streams and rivers and their associated tidal and
fresh wetlands, forests, and farms, which drain into the Delaware River. It includes the
Alloway/Hope Creek Watershed at the southern end of the Piedmont and Inner Coastal Plain
Landscape Region north to the Cooper River Watershed. The majority of this CFA is tidal
marsh along the Delaware River with an agriculture matrix farther east and a developed
matrix farther north. This CFA is also part of eight Important Bird Areas that collectively
support breeding bald eagles, northern harriers, marshbirds of regional priority, and an
exceptional diversity of breeding landbirds.

This CFA is distinct because it contains the tidal portion of Delaware River, brackish water,
and a mixture of salt and freshwater tidal marshes. Towards the northern boundary of this
CFA, which is just south of Pennsauken Creek in Camden, water quality is severely impaired
as development and impervious surfaces encroach on the small slivers of forest and shrubs
that border the tributaries. The lack of vegetated buffer between development and the stream
results in higher water temperatures and pollutants from runoff, resulting in degraded water
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quality. Further, dams and road crossings in some areas serve as pinch points for tidal flow,
depriving many upriver marshes of sediments and nutrients, and also keeping out natural
flooding during tidal extremes. Farther downstream along the Delaware River, water quality
is moderately impaired as the matrix of development is broken up by large patches of
agricultural lands, resulting in higher quality habitat overall. Depending on what is being
grown, these areas can attract many area-sensitive species that need grasslands to breed, but
they can also contribute to nutrient loading of streams from runoff.

This CFA encompasses 8% of the Piedmont and Inner Coastal Plain Landscape Region at
56,570 hectares, including approximately 42,679 hectares of terrestrial and wetland habitats
and 13,891 hectares of aquatic habitats. Details regarding the habitat types that comprise this
CFA are presented in Appendix G.

E. Lower Raritan Watershed CFA
This CFA is an interconnected riparian network of streams and rivers and their associated
freshwater wetlands, low salt marshes, forests, and farms. It follows the boundary of Union
and Somerset Counties south through the center of Middlesex County into northern
Monmouth County. Large patches of upland and wetland forests mixed with development
surround most of the headwaters in the southern portion of this CFA. The headwaters in the
northern portion of the CFA occur on the southeastern portion of First and Second Watchung
Mountain, which support some small but intact patches of upland forest surrounded by many
residential areas. Two small, isolated forests also occur in Middletown Township. Some of
the salt marshes in northern Monmouth County are part of the large Raritan Bay Important
Bird Area, known for breeding black skimmers, wading birds, and salt marsh/wetland birds
of regional priority as well as a significant congregation of wintering waterfowl, particularly
greater scaup. The majority of this CFA is owned by federal, state, county, and municipal
governments, and also nonprofit organizations.

The salt marshes near the mouth of the Raritan River and tributaries to the north are riddled
with Phragmites and surrounded by development and impervious surfaces, creating low
quality habitats contaminated by runoff. A few patches of freshwater tidal marshes that are
not overrun with Phragmites can be found farther upstream, but their water quality is still
moderately to severely impaired. Isolated forest patches are large enough to buffer
fragmentation effects from surrounding development, but they contain many invasive plant
species and an overabundant deer population that keeps understory vegetation from growing,
leaving forested habitats of generally fair quality.

This CFA encompasses 3% of the Piedmont and Inner Coastal Plain Landscape Region at
21,257 hectares, including approximately 19,197 hectares of terrestrial and wetland habitats
and 2,061 hectares of aquatic habitats. Details regarding the habitat types that comprise this
CFA are presented in Appendix G.

F. Millstone and South Branch Raritan Rivers CFA
This CFA is an interconnected riparian network of streams and rivers and their associated
wetlands, forests, and farms set within a matrix of development. It spans across most of
Somerset County and follows the border of Mercer and Middlesex Counties into northern
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Monmouth County. Many of the brooks in this CFA are a stronghold for several rare
minnow species and currently do not contain any non-native fish species. This CFA also is a
part of three Important Bird Areas that are known for breeding bald eagles, kestrels,
endangered and threatened grassland birds, and a plethora of forest and shrub birds of
regional priority. The CFA also has a significant stopover site for migrating landbirds in
both the spring and fall, and significant congregations of wintering waterfowl and fall
migrating raptors. The Millstone River and the Delaware & Raritan Canal are mostly owned
by the state, serve as continuous corridors connecting the northern and southern ends of this
CFA, and are central to the importance of this area.

Although the waterways in this CFA are extremely important for rare freshwater fishes,
water quality along the Millstone River and its tributaries is impaired and considered to be of
poor to moderate quality due to nutrient and/or bacteria loads, sedimentation, and runoff due
to the increasing presence of impervious cover as farms and forests along the waterways are
converted into developments. Patches of forest, agriculture, and grasslands occur at the
headwaters, but they are heavily fragmented by development. Overabundant deer and
invasive plants keep the diversity of shrubs at a minimum. Few patches of forest within this
CFA are large enough to buffer the effects of fragmentation from the surrounding
development and agriculture, resulting in poor to low quality of wildlife habitats.

This CFA encompasses 3% of the Piedmont and Inner Coastal Plain Landscape Region at
21,647 hectares, including approximately 20,746 hectares of terrestrial and wetland habitats
and 900 hectares of aquatic habitats. Details regarding the habitat types that comprise this
CFA are presented in Appendix G.

G. Palisades Cliffs CFA
This CFA consists of one contiguous patch of forest and cliffs bordered on the east by the
Hudson River and New York City, and on the west by a heavily developed portion of Bergen
County. The cliffs are home to the last known New Jersey population of the endangered
Allegheny woodrat as well as natural cliff-nesting peregrine falcons. The forests at these
cliffs are also an Important Bird Area that serves as a significant fall migratory stopover for
raptors and landbirds. Most of this CFA is owned by the county or the Palisades Interstate
Park Commission.

This CFA is a forested and rocky haven with excellent water quality in an otherwise heavily
urbanized area, though it is far from pristine. The habitat is generally of fair quality as the
forest patches are narrow, separated from other forest patches by the Palisades Parkway and
development, and riddled with many different invasive and exotic plant species.

This CFA encompasses 0.2% of the Piedmont and Inner Coastal Plain Landscape Region at
1,403 hectares, including approximately 1,397 hectares of terrestrial and wetland habitats and
5 hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA are

presented in Appendix G.
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H. Passaic and Hackensack Rivers CFA
This CFA consists of seven distinct locations containing streams, lakes, and tidal rivers that
are a part of or drain into the Passaic and Hackensack Rivers and their associated wetlands
and forests. Each location is relatively unfragmented by development, but is separated from
others by at least 1.5 miles of developed lands. Two of the areas are a part of three Important
Bird Areas that have known breeding habitats for many endangered, threatened, and regional
priority bird species, as well as significant congregations of breeding wading birds, wintering
waterfowl, spring and fall migrating landbirds, fall migrating waterfowl, gulls, and terns.
Almost the entire CFA is owned by a variety of government bodies and nonprofits.

The largest part of this CFA is the Hackensack Meadowlands and the tidal waters and low
salt marshes downstream, all of which are of poor quality, contaminated with high levels of
mercury and sewage, riddled with Phragmites, and surrounded by highways, development,
and landfills. The only forested part of this CFA — occurring on and around the Passaic River
near the Long Hill and Riker Hill portions of Third Watchung Mountain — is narrow,
surrounded by development, and prone to the effects of fragmentation, isolation, and an
overabundant deer population. However, in a heavily urbanized environment, even degraded
forests and marshes serve as critical refuges for wildlife.

This CFA encompasses 1% of the Piedmont and Inner Coastal Plain Landscape Region at
7,963 hectares, including approximately 5,033 hectares of terrestrial and wetland habitats and
2,931 hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA

are presented in Appendix G.

I. Piedmont Delaware River CFA
This CFA is the portion of the Delaware River from Trenton north to the northern boundary
of the Piedmont and Inner Coastal Plain Landscape Region. Its extensive riparian network
and associated wetlands, forests, and farms drain into the only section of the Delaware River
within the Piedmont physiographic region. The land cover in this CFA varies from a mix of
agriculture and development in the eastern half and northwestern corner to mostly
development in the middle. The Piedmont Delaware River CFA is New Jersey’s only known
spawning and nursery area for the endangered shortnose sturgeon and is part of three
different Important Bird Areas that are known for a plethora of breeding forest and shrub
birds of regional priority, an exceptional diversity of breeding landbirds, particularly forest
and shrub birds of regional priority, and significant congregations of spring migrating and
wintering waterfowl. The majority of this CFA, other than the Delaware River, is along
Assunpink Creek and is owned by state, county, and municipal governments or nonprofits.

The waterways in the middle portion of the CFA are surrounded by development and
impervious surfaces and as such are generally of poor quality as they are degraded from
runoff of nutrients and sediments. Forests, agriculture, and grasslands are in the eastern
portion and although they are less fragmented by development, few patches of forest within
this CFA are large enough to buffer the effects of fragmentation from surrounding
agriculture, resulting in poor to low quality wildlife habitats. Overabundant deer and
invasive plants keep the diversity of shrubs at a minimum. Large hay farms can provide
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suitable habitat for that attracts many area-sensitive species that need grasslands to breed, but
they can also contribute to nutrient loading of streams from runoff.

This CFA encompasses 1% of the Piedmont and Inner Coastal Plain Landscape Region at
7,618 hectares, including approximately 6,556 hectares of terrestrial and wetland habitats and
1,063 hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA

are presented in Appendix G.

J. Shark and Navesink Rivers Watershed (Piedmont and Inner Coastal Plain) CFA
This CFA is adjacent to the Naval Weapons Station Earle CFA in Monmouth County, and is
bordered to the east by the Atlantic Coast Landscape Region’s Shark and Navesink Rivers
Watershed (Atlantic Coast) CFA. It consists of three riparian networks of streams and rivers,
and their associated wetlands, forests, and farms, within a primarily developed matrix. Parts
of this CFA are within two different Important Bird Areas that are known for significant
congregations of wintering waterfowl, particularly brant, greater scaup, American black
ducks, and canvasbacks. The mouth of the Navesink River is tidal and contains some salt
marsh and freshwater tidal marsh, a part of which is owned by the state. Very little of the
Shark River in this CFA is tidal, and the forests, shrubs, and wetlands surrounding this river
are partially owned by the county. The other portions of this CFA are narrow slivers of
wetlands and forests with pockets of agriculture adjacent to rivers and lakes, all of which are
surrounded by development.

Water quality in this CFA is moderately to severely impaired due to pollution from runoff.
The majority of the high and low salt marshes at the mouth of the Navesink River are
dominated by Phragmites, creating a monoculture of poor habitat. The Swimming River
portion of the Navesink is mostly surrounded by development and impervious surfaces, with
the exception of some county parks. Because of the extensive development in this CFA,
most areas are of poor quality and are affected by fragmentation.

This CFA encompasses 1% of the Piedmont and Inner Coastal Plain Landscape Region at
6,270 hectares, including approximately 5,827 hectares of terrestrial and wetland habitats and
443 hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA

are presented in Appendix G.

K. Sourlands CFA
This CFA lies at the boundary of Hunterdon, Mercer, and Somerset Counties and supports
large forests fragmented by development and large, relatively unfragmented farms on the
forest peripheries. The forests are the largest in the region and contain both Sourland and
Baldpate Mountains, parts of which are owned by the state, county, municipalities, and
nonprofits. The forests and farms in this CFA also contain the headwaters for the Stony
Brook, Millstone, and Neshanic Rivers. The Sourlands CFA is also an Important Bird Area
with breeding habitat for an exceptional diversity of landbirds, including regional priority
forest and shrub species, and is a significant spring migration stopover for landbirds.

Roads and residential areas crisscross the forests, which are bordered by agricultural lands
and development, while overabundant deer, invasive plants, and lack of disturbances (natural

NJ State Wildlife Action Plan Page 49



Chapter 2: Habitats of New Jersey

or manmade) keep the diversity of the forest understory at a minimum. Water quality in this
CFA is mostly moderately impaired with a few unimpaired areas. While the overall habitat
quality is moderate, it is the highest quality forest in the region. Large hay farms can provide
suitable habitat for that attracts many area-sensitive species that need grasslands to breed, but
they can also contribute to nutrient loading of streams from runoff.

This CFA encompasses 3% of the Piedmont and Inner Coastal Plain Landscape Region at
17,270 hectares, including approximately 17,137 hectares of terrestrial and wetland habitats
and 133 hectares of aquatic habitats. Details regarding the habitat types that comprise this
CFA are presented in Appendix G.

L. Upper Inner Coastal Plain Delaware River CFA
This CFA consists of four riparian networks of streams and rivers, and their associated
wetlands, forests, and farms, which are part of or drain into the Delaware River. It includes
the Pennsauken Creek Watershed north to the northern border of the Piedmont and Inner
Coastal Plain Landscape Region. The majority of this CFA is developed along the Delaware
River but is more of a mix of developed and agriculture matrix farther east. It includes parts
of six Important Bird Areas that are known for breeding threatened and endangered birds like
peregrine falcons and grasshopper sparrows, forested wetland birds of regional priority, and
significant stopovers for spring and fall migrating waterfowl! and landbirds.

Tidal waters and freshwater tidal wetlands occur along the Rancocas Creek and part of
Assicunk Creek, but the largest area of high quality freshwater tidal wetlands in the Piedmont
Region that is not dominated by Phragmites occurs at the mouth of Crosswicks Creek. The
locations with non-tidal waters are narrow riparian corridors surrounded by development, and
are degraded due to pollution from runoff. At the headwaters, large patches of agriculture
are buffered by small patches of forest that help maintain higher water quality. Two very
small headwater areas associated with this CFA are mapped within the Pinelands Landscape
Region’s Upper Inner Coastal Plain Delaware River (Pinelands) CFA, but are functionally
equivalent to the headwater habitats described here.

This CFA encompasses 4% of the Piedmont and Inner Coastal Plain Landscape Region at
29,772 hectares, including approximately 25,728 hectares of terrestrial and wetland habitats
and 4,033 hectares of aquatic habitats. Details regarding the habitat types that comprise this
CFA are presented in Appendix G.

M. Upper Maurice River Watershed (Piedmont and Inner Coastal Plain) CFA
This CFA consists of a riparian network and its associated wetlands, forests, and farms in a
predominately agricultural matrix. It includes the western parts of the Still/Little Ease Run
and Muddy Run watersheds that drain into the Maurice River.

The CFA’s upland and wetland riparian forest patches are mostly narrow and fragmented by
surrounding agriculture and some development making them of poor quality and limited use
to wildlife. Water quality is also moderately impaired. Large hay farms can provide suitable
habitat for that attracts many area-sensitive species that need grasslands to breed, but they
can also contribute to nutrient loading of streams from runoff. This CFA drains to the
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Delaware Bay Landscape Region’s Lower Maurice River Watershed CFA. Please refer to
that section for additional information on habitats and their condition.

This CFA encompasses 1% of the Piedmont and Inner Coastal Plain Landscape Region at
5,755 hectares, including approximately 5,577 hectares of terrestrial and wetland habitats and
178 hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA
are presented in Appendix G.
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Figure 6. Pinelands Landscape Region CFAs.
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This landscape encompasses all or parts of Atlantic, Ocean, Burlington, Camden, and Gloucester
counties (Figure 6). New Jersey’s Pinelands (or Pine Barrens) are an internationally recognized
ecosystem consisting predominantly of pine and pine-oak mesic upland forests, pitch pine
lowlands, and cedar swamps supporting extremely diverse reptile, amphibian, and invertebrate
populations (including interior forest and area-sensitive species). Extensive cedar swamps and
wetland systems contain numerous insect species, as well as sustainable populations of many
neotropical birds. Its waterways support aquatic communities unique among the mid-Atlantic
states, and its aquifers provide drinking water to a vast portion of the surrounding region.

Overall, the conditions of the region’s habitats are very high, with vast forest and wetlands
ecosystems preserved and intact, thanks not only to abundant state park and forest holdings but
also to the federal designation of the more than one-million acre “Pinelands National Reserve.”
This designation carries strong stewardship and regulatory protections that are implemented by
the New Jersey Pinelands Commission.

Notwithstanding these protections, certain habitats remain at risk. The region’s scant
topographic diversity makes it particularly susceptible to impacts from climate change, a current
example being the region-wide introduction of southern pine beetle. Other impacts are
associated with the illegal recreational use of off-road vehicles in wetlands and sensitive forest
habitats, the effects of regional groundwater withdrawals, and the slow conversion of the climax
forest structure. This forest structure was historically maintained by wildfires and more recently
by human activities such as logging and charcoal production which maintained re-occurring
openings in the canopy and sustained a pine-dominated composition. Combined with restrictions
and market-driven reductions in logging or forestry activities, the changes in wildfire patterns are
converting the forest to a consistently closed canopy condition, and the species composition is
slowly changing to include more deciduous hardwoods.

A. Northern Pinelands Fringe CFA
The Northern Pinelands Fringe CFA is composed of wetland and upland forest and wetland
corridors associated with the Manasquan River and Metedeconk River drainages. While the
forest structure tends to be more deciduous in nature than the core Pinelands, the area does
share many similarities with the true Pine Barrens to the south. Significant portions of the
CFA are preserved in Allaire State Park, Turkey Swamp Park, and other county and
municipal holdings. However, some properties in the southern section of this CFA are
privately held and may face imminent development. The CFA continues to support the
northernmost occurrences of some important Pinelands or coastal plain species such as
northern pine snake, pine barrens treefrog, and swamp pink. It also represents important core
areas at risk of fragmentation from remaining Pinelands ecosystems to the south.

The habitats in this CFA are generally smaller in size and more amorphous in shape than
others in the Pinelands Landscape Region. As a result, these habitats tend to have smaller
core areas that are more susceptible to adverse impacts from adjacent edge effect influences.
While many of the habitats within this CFA are preserved under state and county ownership
and benefit from associated management efforts, there are also privately owned areas that
receive no direct state or county stewardship.
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This CFA encompasses 1% of the Pinelands Landscape Region at 4,053 hectares, including
approximately 4,021 hectares of terrestrial and wetland habitats and 33 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.

B. Core Pinelands Area CFA
The Core Pinelands Area CFA consists of the expansive pine and pine/oak forests, forested
wetlands, and largely intact stream corridors that make up the Pinelands Protection Area.
Extensive tracts are preserved as state parks, forests, wildlife management areas, or in
county, municipal, and nonprofit preserves. Development in most remaining lands is
carefully planned by the Pinelands Commission. As such, the area remains the state’s
largest, most intact forest ecosystem. The Core Pinelands Area CFA encompasses the
majority of the Mullica River watershed, making the watershed one of the most pristine and
best protected in the state. Portions of the Barnegat and Rancocas Watersheds are also
represented. The area’s ecology is driven primarily by the sandy, highly permeable, and
nutrient poor coastal plain soils. Fire ecology has been a historically significant driver of
plant and animal communities in the CFA, though with development and the associated need
for fire suppression and management, this critical factor is likely forever altered. The Core
Pinelands Area CFA is well known for its unique and diverse faunal communities, including
many Pine Barrens specialists that warranted specific grouping as Focal SGCN, such as the
“Pine Barrens Snakes” and the “Pine Barrens Moths.”

Habitats within this CFA are generally considered to be of high quality in comparison to
other areas of the state. Very large core areas of forest, extensive public ownership,
management, and limited adjacent development have maintained highly functioning natural
communities. While the CFA experiences very little development pressure, the sandy soils
and generally high water table make many areas susceptible to disturbance from agriculture,
groundwater withdrawal, sand and gravel mining, and impacts from controlled or
uncontrolled fire and illegal on- and off-road vehicular recreation. The slow conversion of
forest types due to the past few decades of fire suppression and wildfire management is a
long-term concern regarding habitat quality within this CFA.

This CFA encompasses 36% of the Pinelands Landscape Region at 164,798 hectares,
including approximately 160,794 hectares of terrestrial and wetland habitats and 4,004
hectares of aquatic habitats. Details regarding the habitat types that comprise this CFA are
presented in Appendix G.

C. Federal/Military Facilities CFA
This CFA consists of largely undisturbed forests, wetland forests, and riparian corridors that
exist on the federal properties comprising the Joint Base McGuire-Dix-Lakehurst and the
Warren Grove Gunnery Range. The large intact ecosystems on these installations,
historically sheltered from traditional residential, recreational, and commercial development
pressures, receive additional benefit from site-specific Integrated Natural Resource
Management Plans. While management under these plans only applies to federally listed
species, state species of concern often receive umbrella protection or thrive under the routine
management of anthropogenic conditions on the installations.
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The habitats are generally of very high quality within the natural communities and
ecosystems. While facility site improvements and expansions do sometimes occur, the
habitats within this CFA are largely protected from the rampant development that might
otherwise occur and the illegal intrusion of vehicles and collectors. They are also managed
to protect federally listed species.

This CFA encompasses 2% of the Pinelands Landscape Region at 10,729 hectares, including
approximately 10,570 hectares of terrestrial and wetland habitats and 159 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

D. Great Egg Harbor Watershed CFA
Draining to the Great Egg Harbor, this CFA area is of great importance to the maintenance of
water quality for the abundant fishery resources throughout the watershed, as well as the
fauna that forage and nest in it. The area has an active watershed association, and nonprofit
involvement and stewardship could offer meaningful opportunities for action implementation
throughout the CFA. This CFA is a mix of preserved and private lands, though it appears
that even the private lands are largely built out or are likely constrained by wetlands and
floodplains.

The habitats in this CFA are generally of high quality as there is a good core of abundant
wetlands and watercourses that are protected and buffered by state regulations. It is also
difficult for the public to enter this core area. The edges of the CFA abut many developed
areas and experience typical edge effects including nonpoint pollution, the use of off-road
vehicles, and the introduction of invasive plant species.

This CFA encompasses 5% of the Pinelands Landscape Region at 22,351 hectares, including
approximately 21,777 hectares of terrestrial and wetland habitats and 574 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

E. Upper Inner Coastal Plain Delaware River (Pinelands) CFA
Several very small headwater tributaries to the Delaware River originate in this CFA but
immediately enter the Piedmont and Inner Coastal Plain Landscape Region’s Upper Inner
Coastal Plain Delaware River CFA. As the habitats within these CFA’s are functionally
equivalent, please see the habitat description and condition information in the Piedmont and
Inner Coastal Plain Landscape Region’s Upper Inner Coastal Plain Delaware River CFA.

This CFA encompasses 0.02% of the Pinelands Landscape Region at 74 hectares, including
approximately 73 hectares of terrestrial and wetland habitats and 1 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.
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F. Upper Maurice River Watershed (Pinelands) CFA
This CFA consists of the northeastern headwaters of the Maurice River watershed. It
includes a riparian network made up by Little Ease Run and Scotland Run, along with their
associated wetlands and forests. A significant portion of the CFA is preserved in the
Glassboro Wildlife Management Area and Gloucester County’s Scotland Run Park. There
are also portions of the CFA that are privately held and susceptible to development. The
CFA is in many ways functionally equivalent to the Delaware Bay Landscape Region’s
Lower Maurice River Watershed CFA. Please refer to that section for additional information
on the CFA’s habitat types, conditions, and values.

This CFA encompasses 0.3% of the Pinelands Landscape Region at 1,519 hectares, including
approximately 1,446 hectares of terrestrial and wetland habitats and 74 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.
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Figure 7. Skylands Landscape Region CFAs.
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This landscape region combines two of New Jersey’s physiographic regions, the Ridge & Valley
and the Highlands. It encompasses all or parts of Sussex, Warren, Hunterdon, Somerset, Passaic,
Essex, Bergen, and Morris Counties (Figure 7). The region is a mosaic of habitat types including
forest, forested wetland, and scrub-shrub habitats that are vital to a variety of species.

The conditions of the region’s habitats vary significantly between both types and places. Some
of the highest quality habitats can be found on conserved properties where there are extensive
tracts of interior forest habitat for area-sensitive species. Threats to forests in the region,
however, include a lack of long-term management that has reduced structural diversity, deer
browse and a lack of sunlight that have left the understory barren in many places, and an
abundance of invasive species. Scrub-shrub habitat is uncommon due to succession to closed-
canopy forest, and remaining patches are threatened by development and over-browsing by deer.

A. Kittatinny Ridge CFA
The Kittatinny Ridge CFA features significant topography and ridgeline associated with the
Appalachian Mountains, vast mature contiguous forests, and small to medium sized
watersheds of remarkable water quality. Topography and geologic aspect have created a
variety of unique habitats such as talus slopes and bare rock outcrop found nowhere else in
the state, and the westerly slopes and lower elevations extending to the Delaware River
contribute distinctive habitats including seeps, limestone fens, and hemlock ravines. Much
of the Kittatinny Ridge is protected state and federal land. While the Flatbrook and other
watercourses of medium drainage areas provide abundant aquatic resources, numerous
additional watercourses of extremely small drainage areas flow directly to the Delaware
River and support salamander assemblages found nowhere else in the state. Forest
management that focuses on eliminating invasive plants and creating a habitat mosaic while
retaining older forest stands could improve diversity in mid- and lower elevation habitats and
benefit rare species.

The ridgetop features xeric communities such as pitch pine and chestnut oak that are
generally of high quality and consist mostly of native vegetation. The ridgetop’s harsher
conditions (e.g., wind exposure and thin soils) stunt some plant communities, creating a
mosaic of habitats and species diversity. These communities could be in jeopardy due to fire
suppression, as without fire they will be replaced by oak forest over time. Such a shift would
shade out currently sun-exposed areas that are critical to rare reptiles and barren ground-
nesting birds, and cause vegetative changes that could alter food resources for wildlife. The
westerly slopes and lower elevations have been greatly impacted by the agriculture of early
settlers, leaving behind nutrient poor soil with a plethora of invasive plants; however, these
areas still include a diverse suite of habitats, including hemlock forests, springs, fens, ravines,
and ephemeral wetlands, important to a variety of wildlife.

This CFA encompasses 7% of the Skylands Landscape Region at 36,446 hectares, including
approximately 34,600 hectares of terrestrial and wetland habitats and 1,846 hectares of
aquatic habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.
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B. Kittatinny Slope Mosaic CFA
The Kittatinny Slope Mosaic CFA showcases broad forest patches mixed with agriculture
and grasslands in the shadow of the Kittatinny Ridge. The CFA is the bridge between the
Kittatinny Valley Mosaic CFA and the Kittatinny Ridge CFA with distinctive geology and
management needs. Bobcats travel along the slopes, and the bottomlands include the key
Paulins Kill drainage tributaries that feature one of the most significant populations of a
federally listed mussel species in the state along with wood turtles and trout streams. The
higher elevations of the slopes feature xeric communities such as pitch pine and chestnut oak
while the lower elevations are more representative of the overall Skylands Regional
Landscape.

Fire suppression has been and continues to alter the mid- and higher elevation vegetation
over time, converting the landscape to an oak forest that shades out the slopes and alters the
thermal characteristics critical for rare reptiles and barren ground-nesting birds.

This CFA encompasses 3% of the Skylands Landscape Region at 15,700 hectares, including
approximately 14,715 hectares of terrestrial and wetland habitats and 985 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in
AppendixG.

C. Kittatinny Valley Mosaic CFA
The Kittatinny Valley Mosaic CFA supports many of the remaining undeveloped natural
communities that are home to some of the state’s rarest terrestrial wildlife, such as the bog
turtle. The value of this CFA is not only in what remains, but in its potential to link the
largely protected Kittatinny Ridge and Highlands Core CFAs. The valley is characterized by
expansive agriculture and grasslands among rolling forested hillsides and distinctive
groundwater fed wetland complexes. The valley contains a mosaic of habitats ranging from
small forest tracts to scrub-shrub habitats and agricultural grasslands.

Habitat conditions within the valley are representative of the overall Skylands Regional
Landscape. While the wildlife habitat within this area is not considered poor quality, as a
patchwork of natural lands among a more human-modified landscape, this area would benefit
from restored connectivity to best provide live-in and corridor habitats for wildlife.
Increasing forest management and broad restoration of inactive agricultural lands could
increase overall biodiversity in this CFA.

This CFA encompasses 3% of the Skylands Landscape Region at 17,050 hectares, including
approximately 16,107 hectares of terrestrial and wetland habitats and 943 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.

D. Wallkill Headwaters Wetlands CFA
The Wallkill Wetlands CFA is primarily protected federal and state land featuring lower
gradient floodplain wetlands and connecting uplands between New Jersey’s portion of the
lower Wallkill River Valley and Vernon Valley. These areas represent the largest intact river
floodplains in the northern part of the state and are valuable for migrating passerines and
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resident species like Indiana bats, bronze copper butterflies, wood turtles, and blue-spotted
salamanders. Breeding grassland birds and raptors thrive here as well. This majority
lowland wetland CFA is also a key bridge to the more mountainous, adjacent Highlands Core
CFA.

Habitats within this CFA are generally of good to moderate quality, although management of
invasive plants and maintaining or increasing native plant community diversity along riparian
floodplains would strengthen the overall resilience of this CFA. Portions of the critically
important wetlands, invaded by non-native plants, within this CFA have unique restoration
needs compared to those within the larger region and such restoration would benefit aquatic
and semi-aquatic species. Agricultural practices threaten habitats and wildlife by
contributing sediment, phosphorus, and fecal coliform to waterways.

This CFA encompasses 1% of the Skylands Landscape Region at 5,451 hectares, including
approximately 5,272 hectares of terrestrial and wetland habitats and 179 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

E. Highlands Core CFA
The Highlands Core CFA is composed of mostly protected contiguous high elevation forest.
Timber rattlesnakes, bobcats, barred owls, and red-shouldered hawks all depend on these
lands to sustain their populations. These are also key recovery areas for golden-winged
warblers and other declining songbirds. A large portion of the Highlands Preservation Area
is within the boundary of this CFA.

The habitats and conditions in this CFA are similar to those described for the Skylands
Regional Landscape. They are generally of high quality but have fewer invasive plants than
are found in the lower elevations of the Kittatinny Ridge CFA. However, diversifying forest
age class and reducing forest-floor invasive plants would help secure wildlife populations
and support colonization by additional animal species.

This CFA encompasses 14% of the Skylands Landscape Region at 75,140 hectares, including
approximately 69,626 hectares of terrestrial and wetland habitats and 5,515 hectares of
aquatic habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

F. Glacial Lake Passaic Wetlands CFA
The Glacial Lake Passaic Wetland CFA features bottomland hardwood floodplain complexes
that remain in good condition. These wetlands are all within the Passaic River watershed and
include vernal pool complexes that support blue-spotted salamander populations. There are
few remaining undeveloped areas in this region.

Invasive plants and a lack of forest management imperil the persistence of wildlife diversity
within this CFA. As such, habitat management including the treatment of invasive plants and
selective forest management would greatly benefit the species diversity. In addition,
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streambank and riparian restoration may be beneficial in more flood-prone sections to reduce
stream siltation and channelization.

This CFA encompasses 2% of the Skylands Landscape Region at 9,655 hectares, including
approximately 9,309 hectares of terrestrial and wetland habitats and 346 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

G. Raritan and Passaic River Headwaters CFA
The Raritan and Passaic River Headwaters CFA includes important aquatic areas in the North
Branch Raritan River, South Branch Raritan River, and Passaic River watersheds. The Passaic
River headwaters were included with the North and South Branches of the Raritan River in this
CFA to distinguish the Passaic headwater areas from the lower gradient, floodplain dominated
Glacial Lake Passaic Wetlands CFA. Both the Passaic headwaters and the expansive North
and South Branch Raritan River headwaters feature moderate gradient streams of high water
quality, narrow floodplains mixed with agriculture, and wooded hillsides.

The conditions within this CFA vary by area and watershed. Agricultural practices in
headwater regions threaten aquatic habitats and wildlife by increasing sediment, phosphorus,
and fecal coliform in waterways, and the lack of riparian buffers contributes to erosion and
water quality degradation. Aquatic, semi-aquatic, and riparian species and their habitats are
also threatened by point and nonpoint source pollution and flooding that erodes banks and
scours stream bottoms. Streambank and riparian restoration may be beneficial in more flood-
prone sections to reduce stream siltation and channelization.

This CFA encompasses 5% of the Skylands Landscape Region at 27,191 hectares, including
approximately 24,829 hectares of terrestrial and wetland habitats and 2,362 hectares of
aquatic habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

H. Northern Delaware River Tributaries CFA
The Northern Delaware River Tributaries CFA highlights predominantly aquatic and riparian
corridors of the Musconetcong River, Pequest River, and Paulins Kill watersheds from their
headwaters to confluences with the Delaware River. These watercourses feature extremely
large drainage basins with broad floodplains that are often closely associated with
agriculture. The CFA captures both aquatic areas and undeveloped buffer uplands. Dwarf
wedgemussels, triangle floaters, longtail salamanders, and wood turtles are dispersed
throughout these basins.

The conditions within this CFA vary by area and watershed. The Category 1 classification of
many stream stretches indicates that these waterways are of high quality. There are dams
scattered throughout the waterways, and much effort has been expended on dam removal
projects (particularly along the Musconetcong River) to enhance fish migration, improve
water quality, and help to eliminate flood hazards. Aquatic, semi-aquatic, and riparian
species and their habitats are also threatened by point and nonpoint source pollution and

NJ State Wildlife Action Plan Page 61



Chapter 2: Habitats of New Jersey

flooding that erodes banks and scours stream bottoms. Streambank and riparian restoration
may be beneficial in more flood-prone sections to reduce stream siltation and channelization.

This CFA encompasses 4% of the Skylands Landscape Region at 24,115 hectares, including
approximately 22,430 hectares of terrestrial and wetland habitats and 1,683 hectares of
aquatic habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

I.  Hunterdon Plateau Delaware Valley Streams CFA
The Hunterdon Plateau Delaware Valley Streams CFA is focused on aquatic areas that
largely consist of small drainages and moderate gradient streams that drain directly to the
Delaware River. In otherwise highly developed areas, these riparian corridors often represent
the best dispersal pathways for local wildlife. Longtail salamanders inhabit stretches of
streams while breeding bobolinks, eastern meadowlarks, and grasshopper sparrows are
present in adjacent grasslands.

The habitat conditions within this CFA vary by area and watershed. Much of the area is
designated Category 1, indicating that these waterways are of high quality. Changing land
use practices, the loss of stream buffers, and the addition of impervious surfaces continue to
impact natural habitats and wildlife by increasing the likelihood of point and nonpoint source
pollution into waterways. Also, flooding from extreme storms could erode banks and scour
stream bottoms. The spread of the highly invasive Chinese pond mussels remains a serious
threat to native freshwater mussels in Wickecheoke Creek and tributaries, and possibly the
Delaware River.

This CFA encompasses 1% of the Skylands Landscape Region at 7,633 hectares, including
approximately 6,480 hectares of terrestrial and wetland habitats and 1,152 hectares of aquatic
habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

J. Picatinny Military Installation CFA
The Picatinny Military Installation CFA lies within the Highlands physiographic region. It is
characterized by the bedrock features of Green Pond Mountain and includes Lake Denmark
and Picatinny Lake. This federally managed military installation is home to rare reptiles,
raptors, and songbirds, with bobcats also traversing the elevated terrain. Containing nearly
6,000 acres of ridgeline, slopes, and valley floor, approximately 70% of the installation is
forested with only 19% developed.

Although much of the natural landscape is used for military training and ordinance testing,
the habitats within this CFA are generally healthy forests that are largely protected from
outside commercial and residential development. Habitat restoration for federal species is a
management priority and restricted access to the installation protects against illegal intrusion
by vehicles and wildlife poachers. However, as with many areas within New Jersey,
diversifying forest age class and eliminating forest floor invasive plant species would help
secure wildlife populations and support colonization by additional animal species.
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This CFA encompasses 0.2% of the Skylands Landscape Region at 1,357 hectares, including
approximately 1,201 hectares of terrestrial and wetland habitats and 156 hectares of aquatic

habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.
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Figure 8. Marine Landscape Region CFAs.
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This region is exclusively aquatic and includes the New Jersey portion of the Delaware and
Raritan Bays (Figure 8). It also includes the Atlantic Ocean within the state’s jurisdiction, which
is defined as the area within 3-nautical miles of the New Jersey shoreline. This region supports
fish and shellfish of commercial and recreational importance. More than half of New Jersey’s
federally listed species are found exclusively within this region, including several species of
whales and sea turtles, as well as Atlantic sturgeon. The waters of the Delaware Bay are critical
habitat to one of the largest populations of horseshoe crabs in the world. During the summer,
near-shore Atlantic Ocean waters are calving and nursery grounds for bottlenose dolphins, while
many additional species utilize these waters as a migratory corridor.

The condition of the Marine Landscape Region’s water is highly variable. Overall water quality
has shown continuing improvements over the last few decades including all ocean beaches fully
supporting their designated uses and shellfish harvesting allowable at over 95% of Raritan Bay,
Delaware Bay, and ocean waters. However, these areas continue to be degraded by point and
nonpoint source pollution from a variety of sources. Low dissolved oxygen levels have been
reported in the ocean along the entire New Jersey coast; efforts are now underway by the NJDEP
to determine impacts and if low dissolved oxygen events are natural occurrences. Excessive
nutrient loading may lead to harmful algal blooms that can kill other marine organisms or
transfer toxins up through the food chain. A portion of the intertidal zone is threatened by
aquacultural practices that disturb feeding shorebirds and block horseshoe crabs from reaching
beach habitat to lay eggs.

Increases in water temperature due to climate change are altering marine ecosystems, impacting
species such as surf clams (which are moving into deeper, cooler waters), and finfish (some of
which are redistributing northward). Additionally, higher levels of carbon dioxide are causing
ocean water to become more acidic, potentially inhibiting the ability of clams, sea urchins, and
other species to produce calcium shells and exoskeletons. Sea level rise and the movement of
highly saline water into estuarine areas threaten the breeding and nursery habitats of numerous
fish species, and could eliminate important haul outs for seals. Native marine wildlife are
threatened by invasive species including the Asian shore crab, Chinese mitten crab, and
European periwinkle, as well as persistent marine debris (such as plastic bags, fishing line, and
other derelict fishing gear). Marine wildlife are also vulnerable to ship strikes, especially in high
use areas of Raritan and Delaware Bays, and to entanglement or entrapment in commercial and
recreational fishing gear.

A. Raritan Bay/Sandy Hook CFA
The Raritan Bay/Sandy Hook CFA encompasses portions of Raritan and Sandy Hook Bays,
and the surrounding Gateway National Recreation Area. It extends from estuarine waters off
Union Beach Borough to Middletown Township and south along the coast to the marine
waters just off Monmouth Beach. The area is part of an important travel corridor between
the ocean and Raritan Bay/River, which is critical to the life history of a multitude of fish
species for spawning and migration. The CFA serves as a critical overwintering area for
seals and is migratory habitat for humpback, fin, and right whales and three species of sea
turtles. It is also a migrating shorebird concentration site. An artificial reef within the CFA
provides shelter, nursery, and feeding habitat for numerous marine fish and
macroinvertebrate species. Varying substrate types and depths are present in this CFA.
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The area is threatened by a myriad of anthropogenic sources, including point and nonpoint
source pollution. Nutrient loading may lead to algal blooms within the bays, which can be
harmful to marine organisms or transfer toxins up through the food chain, and regional
industrial development has led to elevated PCB levels in fish. Sea level rise may impact
islands serving as seal haul out sites.

This CFA encompasses 5% of the Marine Region with 15,417 hectares of estuarine and
marine habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

B. Asbury Park CFA
The Asbury Park CFA extends from the shoreline into marine waters off Long Branch City
south to Spring Lake Borough. It is an important feeding area for species such as great blue
herons and black crown night herons, and is migratory habitat for humpback, fin, and right
whales. Varying substrate types and depths are present in this CFA. As noted in the
overview for the Marine Landscape Region, habitat conditions are highly variable.

This CFA encompasses 1% of the Marine Region with 4,074 hectares of estuarine and
marine habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.

C. Mantoloking CFA
The Mantoloking CFA is located below Manasquan Inlet, from the marine waters off Point
Pleasant Beach to just off Brick Township. The area serves as critical feeding habitat for
ospreys, black crowned night herons, and snowy egrets. It also serves as a migratory area for
humpback, fin, and right whales, harbor porpoises, and bottlenose dolphins. Numerous
shipwrecks within the CFA area provide shelter and feeding opportunities for a variety of
marine fish and macroinvertebrate species. This CFA includes a variety of habitats and
depths. As noted in the overview for the Marine Landscape Region, habitat conditions are
highly variable.

This CFA encompasses 0.01% of the Marine Region with 888 hectares of estuarine and
marine habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.

D. Barnegat Light CFA
The Barnegat Light CFA extends from the shoreline into the marine waters off Berkeley
Township to Long Beach Township. The CFA provides important feeding habitat for bird
species such as roseate tern, black skimmer, little blue heron, and snowy egret. It also serves
as a migratory corridor for leatherback and loggerhead sea turtles, humpback, fin, and right
whales, and overwintering seals that haul out on shore near the mouth of the Barnegat Inlet.
The area is part of an important travel corridor between the ocean and Barnegat Bay, which
is critical to the life history of a multitude of fish species for spawning and migration.
Varying substrate types and depths are present in this CFA. As noted in the overview for the
Marine Landscape Region, habitat conditions are highly variable. Sea haul out sites may be
inundated as sea level rises.
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This CFA encompasses 2% of the Marine Region with 6,698 hectares of estuarine and
marine habitats. Details regarding the habitat types that comprise this CFA are presented in

Aggendix G.

E. Jacques Cousteau CFA
The Jacques Cousteau CFA extends from the shoreline into marine waters off Beach Haven
Borough to Little Egg Inlet and south to Brigantine City. It serves as an important feeding
area for bird species such as osprey, little blue heron, and Caspian tern. It is a migratory
corridor for leatherback and loggerhead sea turtles, humpback, fin, and right whales, and
bottlenose dolphins and harbor porpoises. The CFA is part of an important travel corridor
between the ocean and the estuarine waters of Great Bay, which are critical to the life history
of a multitude of fish species for spawning and migration. It is also an important corridor for
overwintering seals that feed in deep channels and haul out on the sandy beaches of bay
islands. Varying substrate types and depths are present in this CFA.

This CFA encompasses 3% of the Marine Region with 7,212 hectares of estuarine and
marine habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.

F. Ocean City CFA
The Ocean City CFA is located from the shoreline into marine waters off Longport Borough
and extends south to Ocean City. The area is part of an important travel corridor between the
Atlantic Ocean and the Great Egg Harbor estuary and river, which are critical to the life
history of a numerous fish species for spawning and migration. It is an important feeding
area for black crowned night herons and black skimmers. It is also serves as important
habitat for migrating leatherback and loggerhead sea turtles, humpback, fin, and right whales,
and harbor porpoises and bottlenose dolphins. Varying substrate types and depths are present
in this CFA.

This CFA encompasses 0.01% of the Marine Region with 1,172 hectares of estuarine and
marine habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.

G. Sea Isle/Stone Harbor CFA
The Sea Isle/Stone Harbor CFA extends from the shoreline into marine waters off Ocean
City south to North Wildwood, and includes Townsends Inlet and Hereford Inlet. It serves as
an important feeding area for bird species such as osprey, black skimmer, and great blue
heron. Coastal waters of the CFA provide migratory habitat for humpback, fin, and right
whales, bottlenose dolphin, harbor porpoise, leatherback and loggerhead sea turtles, and
Atlantic sturgeon. Varying substrate types and depths are present in this CFA.

This CFA encompasses 3% of the Marine Region with 7,667 hectares of estuarine and
marine habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.
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H. Delaware Bay CFA
The Delaware Bay CFA is the largest in the Marine Landscape Region, extending from the
shoreline into saline waters off Cape May City, surrounding Cape May point, and continuing
northwest to the Heislerville Wildlife Management Area in Lower Alloway Creek Township.
The area serves as an important habitat and travel corridor for migrating fish species such as
striped bass, Atlantic and shortnose sturgeon, and alewife and blueback herring that spawn in
the freshwater reaches of the Delaware River. Estuarine waters provide feeding areas for
four species of migrating sea turtles. In addition, the CFA lies within a known migrating
shorebird concentration area, providing critical stopover habitat to species such as red knot.
Humpback and fin whales, along with other marine mammals, have also been documented
within the CFA. A variety of depths and fluctuations in salinity and other factors create
highly variable and ever-changing habitat conditions in this CFA.

As in the Atlantic Coast Landscape Region’s Sandy Hook CFA, offshore and on-land human
activities threaten this CFA. For example, excessive nutrient loading from both point and
nonpoint source pollution can lead to harmful algal blooms, which can kill other marine
organisms and/or transfer toxins up through the foodchain. Aquaculture practices imperil
wildlife within a portion of the intertidal zone by disturbing feeding shorebirds and blocking
horseshoe crabs from reaching beach habitat to lay eggs. Ghost crab pots can inflict long-
term harm to wildlife, such as diamondback terrapins, by continuously entrapping organisms.
Boat strikes remain a serious threat to Atlantic sturgeons, sea turtles, and other marine
wildlife. Since the Delaware Bay and River serve as the largest oil transfer port on the East
Coast, the potential for catastrophic oil spills is an ever-present threat to aquatic habitats and
wildlife.

This CFA encompasses 16% of the Marine Region with 46,418 hectares of estuarine and
marine habitats. Details regarding the habitat types that comprise this CFA are presented in
Appendix G.

V. Notes Regarding Habitat Classifications Used or
Referenced in this Plan

The NJDEP began Geographic Information Systems (GIS) mapping of New Jersey’s land
use/land cover in the late 1980s. These maps, which followed a modified Anderson'
classification scheme, were based on the hand digitization of color infrared photography into
polygons representing distinct land use/land cover types, which were then converted into a land
use/land cover GIS digital file. This mapping is now in its fifth iteration based on 2012 aerial
photo imagery. The DFW began using this GIS resource to assess and depict occurrences and

1 Anderson et al., 2013
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distribution of wildlife species habitats in 1994, when it created the first version of the New
Jersey Landscape Project. The Landscape Project maps depict areas of contiguous habitat
known to be used by or necessary to sustain state endangered and threatened species and other
priority wildlife. Updated in early 2017, Landscape Project mapping continues to rely upon New
Jersey’s land use / land cover data as a base layer, and remains the principal basis for the DFW’s
mapping of habitats for endangered, threatened, and special concern wildlife species.

Following the first development of State Wildlife Action Plans in 2005, Northeast states
collaborated on the development of a shared system for habitat classification and mapping: the
Northeast Terrestrial Wildlife Habitat Classification System (NETWHCS). This system is a
flexible framework for characterizing wildlife habitats by integrating two approaches — habitat
systems and structural modifiers. The basic layer is the habitat systems which correspond to the
Ecological Systems developed by NatureServe?, with additional systems for altered habitats and
land-use types. Ecological Systems are “recurring groups of biological communities that are
found in similar physical environments and are influenced by similar dynamic ecological
processes” 3 and are based on biogeographic region, landscape scale, dominant cover type, and
disturbance regime. Because most habitat systems can incorporate substantial variation in
vegetative species dominance, structure, successional stage, and other characteristics that are
relevant to wildlife use, the classification superimposes a set of structural modifiers. A
companion set of terrestrial and aquatic habitat maps were created for the Northeast®.

Because the NETWHCS does not capture small-patch habitat systems, because the NJDEP maps
are to a finer scale and are more spatially accurate, and to make New Jersey’s State Wildlife
Action Plan relevant and accessible to New Jersey’s users, the DFW decided to continue using
the New Jersey land use/land cover mapping to describe and depict wildlife habitats for this plan.
To facilitate use of this plan at multi-state and regional levels, the DFW created a crosswalk
between these two habitat classification/mapping schemes (Appendix F). Appendix F also
includes a crosswalk between the New Jersey land use/land cover categories and the broad
habitat categories used to identify the habitats used by Species of Greatest Conservation Need
(Appendix C) and those used for the characterization of Conservation Focal Areas (Appendix G).

2 Gawler et al., 2008
3 Comer et al., 2003
4 Anderson et al., 2013
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CHAPTER 3: THREATS AND ACTIONS FOR
FOCAL WILDLIFE & HABITATS

This State Wildlife Action Plan is necessary because many of New Jersey’s wildlife species face
threats that could make them disappear from the state. At the same time, actions to address these
threats could help many species recover to the point that they no longer need to be officially listed,
or may keep them from declining to the point where they would need to be listed. The following
sections provide an overview of the wide-ranging threats facing New Jersey’s wildlife and their
habitats, needed research and outreach to guide conservation efforts, referred to as “action
drivers,” and conservation actions to ameliorate the threats and address the action drivers.

In this plan, information on threats and related actions is presented in three formats to help users
of the plan develop and implement conservation projects that also fulfill their agency’s or
organization’s mission. First, detailed lists of threats and action drivers (hereafter simply called
threats) and conservation actions are provided in Appendices H and I, respectively. These lists
provide the base information needed to develop projects focused on the conservation of SGCN
and their habitats. In addition, the DFW has prepared two reports that present threats and
associated conservation actions as they apply to the 48 individual Focal SGCN and Focal SGCN
guilds (Appendix J: Threats to and Conservation Actions for the Focal Species of Greatest
Conservation Need) and broader conservation issues (Appendix K: Projects to Conserve New
Jersey’s Wildlife Populations of Concern). Both are described below and should assist
conservation partners in tailoring their conservation efforts to achieve the greatest benefits for
New Jersey’s imperiled wildlife.

I. Overview of Threats to Wildlife and Their Habitats

A. Building a Common Lexicon To Characterize Regional and Statewide Threats

Like the ranges of wildlife species themselves, the threats affecting SGCN commonly go well
beyond the borders of individual states. As such, the actions needed to address these threats may
be best accomplished through coordinated regional efforts. In the past, disparities in the
language that individual states used to characterize threats to their SGCN impeded regional
collaboration. Therefore, for this round of State Wildlife Planning, New Jersey and other
Northeastern states agreed to use common lexicons for describing threats and developing actions
to address them.

The common threats lexicon for the Northeastern states follows the International Union for the
Conservation of Nature's (IUCN) threats classification scheme. The IUCN lexicon consists of 11
primary categories of threats, which are then subdivided into secondary and tertiary sub-
categories of increasing detail. While developing this plan, however, the DFW decided to not
use the "Geological Events" category because they were highly unlikely to affect the state’s
wildlife (it included, for example earthquakes, tsunamis, avalanches, and landslides).

Threats can also be viewed as factors that drive the need for conservation action. Therefore, the
Northeastern states also considered the "action drivers" identified by the U.S. Fish & Wildlife
Service in their Tracking and Reporting on Actions for Conservation of Species (TRACS)
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database as a meaningful way to expand the IUCN threat categories. Through this assessment,
the DFW added three TRACS action-driver categories to the 10 IUCN primary threats
categories: “Resource Management Needs” and “Education & Outreach Needs.” The 13
resulting threat and action driver categories are summarized in Table 2, and throughout the
remainder of the plan are simply referred to as “threats.”

Table 2. Major Threats & Action-Driver Categories
The numbers below relate to those in the IUCN and TRACS lexicons, so are not sequential. Categories 1-
9 and 11 are threats based on the IUCN Lexicon, while categories 12, 14, and 15 are action drivers based
on the TRACS Lexicon.
Category Threat/Action Driver
1 Residential & Commercial Development
2 Agriculture & Aquaculture
3 Energy Production & Mining
4 Transportation & Service Corridors
5 Biological Resource Use
6 Human Intrusions and Disturbance
7 Natural Systems Modifications
8 Invasive & Other Problematic Species, Genes, & Diseases
9 Pollution
11 Climate Change & Severe Weather
12 Resource Management Needs
14 Education & Outreach Needs
15 Administrative Needs

The DFW worked with conservation partners and wildlife experts to organize finer scale threats
into each of the 13 major categories. The resulting hierarchy organizes threats into four tiered
levels of increasing detail, with level 4 containing New Jersey-specific threats to further clarify
how the IUCN and TRACS categories apply specifically to New Jersey’s wildlife and habitats.

B. Evaluation of Threats

Using the 107 Focal SGCN as representatives of New Jersey’s wildlife, DFW teams of taxa
experts assessed how each of the threats related specifically to each species. They used a
qualitative, expert-opinion-based approach that considered six threat characteristics® for each Focal
SGCN: severity, reversibility, immediacy, spatial extent, certainty, and likelihood of impact in the
next 10 years. These characteristics were used to assign a summary impact rating for each of the
Focal SGCN: “high (3),” “moderate (2),” or “low (1).” A rating of “not applicable (0)” was given
if the category posed no or an insignificant threat to the species. These ratings were then used to
identify the threats that required immediate or near-term conservation actions. This information

5 Crisfield, E. and the Northeast Fish and Wildlife Diversity Technical Committee (NEFWDTC). 2013
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was used to generate the report, Threats to and Conservation Actions for the Focal Species of
Greatest Conservation Need (which is further described in Section 111 of this chapter and is
presented in Appendix J). The ratings were further used to identify the conservation actions that
will have the greatest impact on wildlife in the next 10 years, as described in Section 11 below.

C. Threats Summary

After rating the threats to each Focal SGCN, the DFW grouped the Focal SGCN into three
categories: marine (with 10 species), non-marine aquatic (with 25 species), and terrestrial (with
72 species). Then, for each level-3 threat category, the DFW determined the “threat frequency”
(percentage of species within each of the three groups for which the threat category applied) and
“threat severity” (the average impact rating for those species to which the threat category
applied). A set of parameters were used for each group to refine the list of threats to those of
greatest concern.® This distillation resulted in the 68 threat categories presented in Table 3.

Table 3. Summary of the most ubiquitous and severe threats to New Jersey’s wildlife and their

habitats.

IUCN I . .
Level3 ID IUCN Level 3 Category IUCN Level 3 Category Definition/Description Actions: TRACS Level3 ID
111 Land conversion from natural Habitat loss, fragmentation, and degradation 1.2.1,29.2,210.0,2.11.0,2.12.1, 2.12.2,

habitat to urban and other
residential areas (large and small
scale)

(including wildlife travel corridors) associated
with habitat conversion to housing and associated
infrastructure and traffic.

2.12.3,2.12.7,3.0.0,3.2.0,3.2.3,3.3.1, 3.3.2,
3.5.3,354,4.1.0,6.00,6.1.1,6.3.0, 7.1.4,
8.1.0,8.3.0,9.1.0,9.3.1,9.3.3,11.1.1, 11.1.2,
11.2.0,11.2.1,100.1.3, 100.1.4, 100.1.5,
100.3.0, 100.3.2, 100.4.0

121 Land conversion from natural Habitat loss, fragmentation, and degradation 1.2.1,29.2,2.10.0,2.11.0,2.12.1,2.12.2,
habitat to commercial or (including wildlife travel corridors) resulting from (2.12.3, 2.12.7, 3.0.0, 3.2.0, 3.2.3, 3.3.1, 3.3.2,
industrial areas (large and small |habitat conversion to commercial or industrial use |3.5.3, 3.5.4,4.1.0, 6.0.0, 6.1.1, 6.3.0, 7.1.4,
scale) and associated infrastructure and traffic (Note: The |8.1.0, 8.3.0, 9.1.0,9.3.1,9.3.3, 11.1.1, 11.1.2,
conversion of natural landscapes to structures and |11.2.0, 11.2.1, 100.1.3, 100.1.4, 100.1.5,
infrastructure within military bases are included 100.3.0, 100.3.2, 100.4.0
within this category).
6

e  Marine Group: Threat frequency >90% of species with average threat severity >1.5 or average Threat severity

score >2.5

e Non-marine aquatic group: Threat frequency >90% of species with average threat severity >1.5 or average

Threat severity score >2.5

e  Terrestrial group: Threat frequency >80%* of species with average threat severity >1.5 or average Threat

severity score >2.5

*A lower threat frequency value was applied to the terrestrial group as the group contains multiple species guilds
with more varied life history requirements and consequently more varied threats and action drivers.
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Table 3 (threats/action drivers) continued

Lel\i(l:3NlD IUCN Level 3 Category IUCN Level 3 Category Definition/Description Actions: TRACS Level3 ID
211 Shifting Agriculture Changing the agricultural use of a land from one 1.2.1,2.1.1,2.3.3,2.9.1,2.10.0, 2.11.0,
that can be beneficial to animals (e.g., hay fields, |2.12.1,2.12.2,2.12.3,2.12.7, 3.0.0, 3.3.1,
pastureland) if managed for target species to one of (3.3.2, 3.5.3, 3.5.4, 4.1.0, 6.0.0, 6.3.0, 6.4.0,
lesser or no use (e.g., intensive tree/shrub 7.1.2,7.1.4,8.1.0,83.0,9.1.0,9.3.1,9.3.3,
nurseries). 11.1.1,11.1.2,11.2.0,11.2.1, 100.1.2,
100.1.3, 100.1.4, 100.1.5, 100.3.0, 100.4.0
213 Agro-industry Industrial-scale agriculture, including new or 1.2.1,2.33,29.1,2.10.0,2.11.0, 2.12.1,
expansion of existing facilities that causes habitat |2.12.2,2.12.3, 2.12.7, 3.0.0, 3.3.1, 3.3.2,
loss, degradation and/or fragmentation. 3.5.3,3.5.4,6.0.0,6.3.0,6.4.0,7.1.2,7.1.4,
8.1.0,83.0,9.1.0,9.3.1,9.3.3,11.1.1,11.1.2,
11.2.0,11.2.1,11.2.2,100.1.2, 100.1.3,
100.1.4, 100.1.5, 100.3.0, 100.4.0
311 Distribution processes of Placement of new facilities and pipelines or 1.2.1,2.2.1,2.10.0,2.11.0,2.12.1, 2.12.3,
petroleum and other liquid expansion of existing facilities and pipeline to 3.0.0,3.2.0,3.2.3,3.3.1,3.3.2,35.3,354,
hydrocarbons develop, produce and/or distribute petroleumand (6.0.0, 6.3.0,7.1.2,7.1.4, 8.1.0, 8.3.0, 9.1.0,
other liquid hydrocarbons that causes habitat loss, |9.3.1,9.3.3,11.1.1,11.1.2,11.2.0, 11.2.1,
degradation, and/or fragmentation. 100.1.3, 100.1.4, 100.1.5, 100.3.0, 100.4.0
3.1.2 Natural gas distribution processes|Placement of new facilities and pipelines or 1.2.1,2.10.0,2.11.0, 2.12.1, 2.12.3, 3.0.0,
expansion of existing facilities and pipelines to 3.2.0,3.2.3,3.3.1,3.3.2,35.3,3.5.4,6.0.0,
develop, produce and/or distribute natural gas that |6.3.0, 7.1.2, 7.1.4, 8.1.0, 8.3.0, 9.1.0, 9.3.1,
causes habitat loss, degradation, and/or 9.3.3,11.1.1,11.1.2,11.2.0, 11.2.1, 100.1.3,
fragmentation. 100.1.4, 100.1.5, 100.3.0, 100.4.0
331 Wind Power Placement of new facilities or expansion of existing{1.2.1, 2.10.0, 2.11.0, 2.12.1, 2.12.3, 3.0.0,
facilities that causes habitat loss, degradation, 3.2.0,3.3.1,3.3.2,3.5.3,3.5.4,6.0.0, 6.3.0,
and/or fragmentation and/or that leads to increased |7.1.2, 7.1.4,8.1.0, 8.3.0, 9.1.0, 9.3.1, 9.3.3,
bird and bat fatalities within their movement 11.1.1,11.1.2,11.2.0,11.2.1, 100.1.3,
corridors and foraging areas. 100.1.4, 100.1.5, 100.3.0, 100.4.0
3.4.0 Conventional Power Plants Placement of new facilities or expansion of existing|1.2.1, 2.10.0, 2.10.1, 2.11.0, 2.12.1, 2.12.2,
facilities that causes impacts to groundwater 2.12.3,2.12.6,3.0.0,3.3.1,3.3.2,35.3,3.5.4,
hydrology and/or alters the water temperature 6.0.0,6.3.0,7.1.2,7.1.4,8.1.0, 8.3.0, 9.1.0,
and/or pH of aquatic systems. 9.3.1,9.3.3,11.1.1, 11.2.0, 100.1.3, 100.1.4,
100.1.5, 100.3.0, 100.4.0
412 Movement of cars and other Vehicular traffic densities that increase wildlife 1.2.1,2.2.1,210.0,2.11.0,2.12.1, 2.12.3,
vehicles on roads and railroads |mortality and disrupt movement corridors. 2.12.7,3.0.0,3.2.0,3.2.3,3.3.1,35.3,3.54,
(large and small scale) 6.0.0,8.1.0,9.1.0,9.3.1,9.3.3,11.1.1, 11.1.2,
11.2.0, 100.1.4, 100.3.0, 100.4.0
422 Management of rights-of-way or |Managing the vegetation within and adjacent to the |1.2.1, 2.10.0, 2.11.0, 2.12.1, 2.12.2, 2.12.3,
communication tower facilities  |rights-of-way, communication tower facilities 2.13.0,3.3.2,35.3,35.4,6.0.0,7.1.2,8.1.0,
and/or their associated access and/or their associated access roads ina manner  (8.3.0,9.1.0,9.3.1,9.3.3,11.1.1, 11.1.2,
roads that results in direct mortality of wildlife (e.g., 11.2.0,11.2.1,100.1.3, 100.1.4, 100.1.5,
mowing during ground-nesting birds' or reptiles 100.3.0, 100.4.0
nesting season) or the creation of unsuitable habitat
or conditions (e.g., herbiciding important food
plants for invertebrates).
4.3.1 Movement of large ships in Ship traffic densities that increase marine and 1.2.1,3.0.0,3.3.1,3.3.2,35.3,3.5.4,6.0.0,
shipping lanes freshwater species' mortality and/or disrupt 6.3.0,7.1.2,7.1.3,7.1.4,8.1.0,8.3.0,9.3.1,
movement corridors or migratory patterns. 9.3.3,11.1.1, 11.2.0, 100.1.3, 100.1.4,
100.3.0, 100.4.0
5.1.1 Intentional Use Excessive or illegal collection of butterflies and 1.21,712,713,7.14,8.10,8.3.0,9.3.1,
other insects, the illegal collection of reptiles and  {9.3.3, 100.3.0
amphibians and localized excessive beaver
trapping.
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Table 3 (threats/action drivers) continued

Lel\i(l:3NlD IUCN Level 3 Category IUCN Level 3 Category Definition/Description Actions: TRACS Level3 ID
5.1.3 Persecution/Control Harming, killing or controlling the presence of 121,712,713,714,8.1.0,8.3.0,9.3.1,
species considered undesirable (e.g., snakes, bats, |9.3.3, 100.3.0
invertebrates) and similar-looking species (i.e.,
those species misidentified as an undesirable
5.4.2 Fishing and Harvesting of Excessive harvest of aquatic animals or plants from|(1.2.1, 2.2.5, 2.8.0, 2.10.0, 2.10.1, 2.11.0,
Aquatic Resources: Intentional  |public or private “lands"” (i.e., aquatic systems) ata|2.12.1, 2.12.2, 2.12.3, 2.12.6, 3.0.0, 3.2.0,
Use (large scale) large-scale for commercial markets that leads to the|3.2.3, 3.3.1, 3.3.2,3.5.1, 3.5.3,3.5.4,4.1.1,
loss or degradation of aquatic habitats and/or 6.3.0,7.1.2,7.1.3,7.1.4,8.1.0, 8.3.0,9.1.0,
decline of aquatic species (e.g., excessive 9.3.1,9.33,11.1.1,11.1.2, 11.2.0, 100.1.3,
horseshoe crab harvest). 100.1.4, 100.1.5, 100.3.0, 100.4.0
5.4.3 Fishing and Harvesting of Includes unintended impacts to aquatic animals 1.2.1,2.25,28.0,2.10.0, 2.10.1, 2.11.0,
Aquatic Resources: Unintentional |and/or vegetation as a result of small- 2.12.1,2.12.2,2.12.3,2.12.6, 3.0.0, 3.2.0,
effects (subsistence/small scale) |scale/subsistence fishing/harvesting practices (e.g., [3.2.3,3.3.1,3.3.2,3.5.1,3.5.3,3.5.4,4.1.1,
diamond-backed terrapin by-catch within crab 6.3.0,7.1.2,7.1.3,7.1.4,8.1.0,8.3.0,9.1.0,
traps without excluder devices), the introduction of {9.3.1, 9.3.3, 11.1.1, 11.1.2, 11.2.0, 100.1.3,
fishing-gear (e.g., line and hooks) into aquatic 100.1.4, 100.1.5, 100.3.0, 100.4.0
systems in which animals become entangled,
injured or killed, the disruption of substrate/benthic
habitat during trawling activities conducted as a
result of product harvesting and/or scientific
r roh
5.4.4 Fishing and Harvesting of Includes unintended impacts to aquatic animals 1.2.1,2.25,28.0,2.10.0, 2.10.1, 2.11.0,
Aquatic Resources: Unintentional |and/or vegetation as a result of large- 2.12.1,2.12.2,2.12.3,2.12.6, 3.0.0, 3.2.0,
effects (large scale) scale/commercial fishing/harvesting practices (e.g.,{3.2.3,3.3.1, 3.3.2,3.5.1,3.5.3,3.5.4,4.1.1,
diamond-backed terrapin by-catch within crab 6.3.0,7.1.2,7.1.3,7.1.4,8.1.0,8.3.0,9.1.0,
traps without excluder devices), the introduction of |9.3.1, 9.3.3, 11.1.1, 11.1.2, 11.2.0, 100.1.3,
fishing-gear (e.g., abandoned long lines, nets and  |100.1.4, 100.1.5, 100.3.0, 100.4.0
hooks) into aquatic systems in which animals
become entangled, injured or killed, the disruption
of substrate/benthic habitat during commercial
trawling activities.
6.1.1 Off-road vehicles (motorized and |Vehicle use in natural landscapes that leads to the |1.2.1,2.9.1, 2.9.3, 2.10.0, 3.2.0, 3.3.1, 3.5.3,
non-motorized) loss or degradation of habitat and/or aquatic 3.5.4,5.156,7.1.2,7.1.3,7.1.4,8.1.0, 8.3.0,
systems and the decline of associated terrestrial 9.2.1,9.3.1,9.3.3,11.1.1, 11.2.0, 100.1.4,
and aquatic wildlife through habitat degradation 100.3.0
and/or direct mortality (e.g., vehicles driving over
dunes or through streams increase erosion and
sediment threats degrading the habitat for beach
nesting birds and aquatic wildlife, respectively,
increase the spread of invasive plants which can
alter the natural ecosystem, etc.).
6.1.2 Boating Recreational boating within sensitive wildlife 1.2.1,2.9.1,293,3.2.0,3.3.1,35.3,354,
areas that cause the disruption of waterbird 7.1.2,7.13,7.1.4,8.1.0,8.3.0,9.3.1,9.3.3,
colonies, other nesting habitats, or roosting areas. |{11.1.1, 100.3.0, 100.4.0
6.1.3 Use of beaches Pedestrian and dog activities within sensitive 1.21,291,293,33.1,353,354,7.1.2,
beach habitats that cause the disruption of nesting, |7.1.3,7.1.4,8.1.0,8.3.0,9.3.1,9.3.3, 11.1.1,
roosting, foraging birds on beaches. 11.2.0,11.2.1, 100.1.4, 100.3.0
6.3.2 Authorized research projects at  |Includes excessive trampling impacts of rare 1.2.1,3.0.0,3.3.1,3.3.2,35.3,35.4,6.3.0,
significant habitats natural communities, ground-nesting wildlife 7.1.2,7.13,7.14,8.1.0,83.0,93.1,9.3.3,
(birds, reptiles), and aquatic breeders such as 11.1.1,11.2.0, 100.1.3, 100.1.5, 100.3.0
amphibians, fish and mussels, and also the impacts
of sonar use on marine wildlife.
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Table 3 (threats/action drivers) continued

Lel\i(l:3NlD IUCN Level 3 Category IUCN Level 3 Category Definition/Description Actions: TRACS Level3 ID
6.3.3 Other "work" unrelated to Includes maintenance and construction activities of {1.2.1, 3.0.0, 3.3.1, 3.3.2, 3.5.3, 3.5.4, 6.3.0,
research structures such as bridges and dams that disturb or |7.1.2,7.1.3,7.1.4,8.1.0, 8.3.0, 9.3.1, 9.3.3,
otherwise impact wildlife species using the 11.1.1,11.2.0,11.2.1, 100.1.3, 100.1.5,
structure to fulfill part of their life history 100.3.0, 100.4.0
requirements (e.g., breeding, roosting, etc.).
7.1.2 Suppression of Fire Lack of fire in fire-dependent habitats resultingin |1.2.1, 2.3.3, 2.10.0, 2.11.0, 3.0.0, 3.2.0, 3.3.2,
Frequency/Intensity the degradation or loss of native landscapes and  |3.5.3,3.5.4,6.4.0,7.1.2,7.1.4,8.1.0, 8.3.0,
associated wildlife. 9.3.1,9.3.3,11.1.1,11.2.0, 11.2.1, 100.1.3,
100.1.4, 100.1.5, 100.3.0, 100.4.0
721 Abstraction of Surface Water Includes water diversion for domestic use; 1.2.1,29.1,2.9.2,2.10.0, 2.11.0, 2.12.1,
(domestic use) ditching, impounding, and stream channelization.  (2.12.2,2.12.3,2.12.6, 2.12.7, 2.12.8, 2.13.0,
3.0.0,3.2.0,3.3.1,3.3.2,35.3,35.4,6.4.0,
8.1.0,9.1.0,9.3.1,9.3.3,11.1.1, 11.1.2,
11.2.0, 100.1.3, 100.1.4, 100.1.5, 100.3.0,
722 Abstraction of Surface Water Includes water diversion for commercial use; 1.2.1,2.9.1,29.2,2.10.0,2.11.0, 2.12.1,
(commercial use) ditching, impounding, stream channelization. 212.2,2.12.3,2.12.6,2.12.7,2.12.8, 2.13.0,
3.0.0,3.2.0,3.3.1,3.3.2,35.3,35.4,8.1.0,
9.1.0,9.3.1,9.3.3,11.1.1,11.1.2, 11.2.0,
100.1.3, 100.1.4, 100.1.5, 100.3.0, 100.4.0
7.2.3 Abstraction of Surface Water Includes water diversion for agricultural use; 1.2.1,2.9.1,29.2,2.10.0,2.11.0, 2.12.1,
(agricultural use) ditching, impounding, stream channelization. 2.12.2,2.12.3,2.12.6,2.12.7,2.12.8, 2.13.0,
3.0.0,3.2.0,3.3.1,3.3.2,35.3,354,8.1.0,
9.1.0,9.3.1,9.3.3,11.1.1,11.1.2, 11.2.0,
100.1.3, 100.1.4, 100.1.5, 100.3.0, 100.4.0
7.25 Abstraction of Ground Water Disrupting and/or permanently altering 1.2.1,2.9.2,2.10.0,2.11.0,2.12.1, 2.12.2,
(domestic use) groundwater hydrology in support of the 2.12.3,2.12.5,2.12.6,2.12.7,8.1.0, 9.1.0,
construction of residential developments. 9.3.1,9.3.3,11.1.1,11.1.2, 11.2.0, 100.1.3,
100.1.4, 100.1.5, 100.3.0
7.2.6 Abstraction of Ground Water Disrupting and/or permanently altering 1.2.1,2.9.2,2.10.0,2.11.0,2.12.1, 2.12.2,
(commercial use) groundwater hydrology in support of mining 2.12.3,2.125,2.12.6,2.12.7,8.1.0,9.1.0,
operations, hydrofracturing or other commercial 9.3.1,9.3.3,11.1.1,11.1.2, 11.2.0, 100.1.3,
activities (excluding development). 100.1.4, 100.1.5, 100.3.0
727 Abstraction of Ground Water Disrupting and/or permanently altering 1.2.1,2.9.2,2.10.0,2.11.0,2.12.1, 2.12.2,
(agricultural use) groundwater hydrology as a result of pumping 2.12.3,2.125,2.12.6,2.12.7,8.1.0,9.1.0,
water for irrigation. 9.3.1,9.3.3,11.1.1,11.1.2, 11.2.0, 100.1.3,
100.1.4, 100.1.5, 100.3.0
729 Small Dams Altering the physical, biological and chemical 1.2.1,2.25,3.0.0,8.1.0,9.1.0,9.3.1,9.3.3,
environment of streams and rivers as a result of 11.1.1,11.1.2,100.3.0
installing small dams and/or conducting periodic
dam-associated draw downs. For the purposes of
NJ’s SWAP, a “small dam” is considered to be any
dam similarly defined in New Jersey’s Dam Safety
Standards, N.J.A.C. 7:20, June 16, 2008, i.e., any
dam that impounds <15 acre-feet of water to the top
of the dam, has less than 15 ft height of dam, and
has a drainage area above the dam of 150 acres or
less.
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7.2.10 Large Dams Altering the physical, biological and chemical 1.2.1,2.25,3.0.0,8.1.0,9.1.0,9.3.1,9.3.3,
environment of streams and rivers as a result of 11.1.1,11.1.2,100.3.0
installing large dams and/or conducting periodic dam-
associated draw downs. For the purpose of NJ’s
SWAP, a "large" dam” is considered to be any dam
greater in structure size, volume of water retention or
size drainage area above the dam than would
otherwise meet the definition of a "small dam” used
herein (and as is similarly defined at N.J.A.C. 7:20,
Dam Safety Standards, June 16, 2008).
7211 Dams (size unknown) Altering the physical, biological and chemical 1.2.1,2.25,3.0.0,8.1.0,9.1.0,9.3.1,9.3.3,
environment of streams and rivers as a result of 11.1.1,11.1.2,100.3.0
installing dams (of a size that does not qualify as
"small" or "large") and/or conducting periodic dam-
associated draw downs.
7.2.12 Culverts Placement or improper management of culverts that [1.2.1, 2.2.1, 2.2.5, 2.9.2, 3.0.0, 8.1.0, 9.1.0,
create barriers to terrestrial and/or aquatic organisms|9.3.1, 9.3.3, 11.1.1, 11.1.2, 11.2.0, 100.1.3,
rather than assist their safe dispersal. 100.1.4, 100.1.5, 100.3.0, 100.4.0
7.2.13 Stream Burial Loss of headwater and/or intermittent streamsasa  |1.2.1, 8.1.0, 9.1.0, 9.3.1, 9.3.3, 11.1.1,
result of stream burial. 11.1.2,11.2.0, 100.1.3, 100.1.4, 100.1.5,
731 Shoreline Stabilization Installation of rip-rap, jetties, bulkheads, groins, etc. |1.2.1,2.1.1, 2.6.6,2.9.1, 2.9.2, 2.9.3,2.12.2,
that alters the behavior of or otherwise impacts 3.31,332,411,71.2,8.1.0,8.3.0,9.3.1,
beach and marine wildlife. Installation of rip-rap, 9.3.3,11.1.1,11.2.0,11.2.1, 100.3.0
gabion and bulkheads on freshwater lakes and
streams impacting freshwater aquatic and semi-
aquatic species.
7.3.2 Inappropriate timing of mowing  |Managing roadsides, rights-of-way, hay and other  {1.2.1, 2.10.0, 2.11.0, 3.3.2, 3.5.3, 4.1.0,
fields, etc. through mowing at times that increase the |6.0.0, 6.3.0, 7.1.2, 8.1.0, 8.3.0, 9.1.0, 9.3.1,
risk of disturbance and/or direct mortality to ground {9.3.3,11.1.1, 11.1.2,11.2.0, 11.2.1, 11.2.2,
nesting/breeding birds, reptiles, small mammals and {100.1.2, 100.1.3, 100.1.4, 100.1.5, 100.3.0,
invertebrates. 100.4.0
733 Removal of coarse woody debris |Removing woody debris that could otherwise 1.2.1,2.3.2,2.10.0,2.11.0,3.2.0, 3.3.2,
(streams, forests, scrub-shrub provide shelter, nesting and foraging habitat for 3.5.3,4.1.0,6.0.0, 6.3.0, 6.4.0, 8.1.0, 8.3.0,
habitats) birds, reptiles and amphibians, and small mammals. {9.1.0, 9.3.1,9.3.3, 11.1.1, 11.1.2, 11.2.0,
11.2.1,11.2.2,100.1.3, 100.1.4, 100.1.5,
100.3.0, 100.4.0
7.35 Poor habitat management Managing habitats and aquatic systems ina manner (1.2.1,2.1.1,2.3.2, 2.3.3,2.8.0,2.9.1, 2.9.3,
that is not beneficial to, and may cause harm 2.10.0,2.10.1, 2.11.0, 2.12.1, 2.12.2, 2.12.3,
and/decline of, the wildlife inhabitants and/or native |2.12.5, 2.12.6, 2.12.7, 2.12.8, 3.0.0, 3.2.0,
plant communities. 3.2.3,3.3.1,3.3.2,3.5.3,3.5.4,4.1.0, 6.0.0,
6.3.0, 6.4.0,8.1.0, 8.3.0,9.1.0, 9.3.1, 9.3.3,
11.1.1,11.1.2,11.2.0,11.2.1,11.2.2,
100.1.2, 100.1.3, 100.1.4, 100.1.5, 100.3.0,
100.4.0
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8.14 Invasive non-native Non-native, terrestrial and/or wetland-associated [1.2.1, 2.8.0, 2.13.0, 3.2.0, 3.3.1, 3.3.2, 3.5.4,
terrestrial/wetland animals animals that have a detrimental impact on the 7.1.4,8.10,8.3.0,9.3.1,9.3.3,11.1.1, 11.2.0,
natural ecosystem by damaging or causing change (100.1.3, 100.1.4, 100.1.5, 100.3.0, 100.4.0
in the native vegetation (and potential food source),
hydrology and/or a decline of native aquatic
animals. Examples include feral cats, gypsy moth,
Asian long-horned beetle (Anoplophora
glabripennis), emerald ash borer (Agrilus
planipennis), and hemlock wooly adelgid (Adelges
tsugae), European starlings (Sturnus vulgaris) and
house wrens.
8.1.6 Invasive non-native Non-native fungal and bacterial diseases that infect |1.2.1, 2.8.0, 2.13.0, 2.14.0, 3.2.0, 3.3.1, 3.5.3,
fungal/bacterial diseases and have a detrimental impact on native wildlife  |3.5.4, 8.1.0,8.3.0,9.3.1, 9.3.3, 11.1.1,
and/or their habitats. Examples of such diseases 100.1.3, 100.1.5, 100.3.0, 100.4.0
include chytrid fungus (Batrachochytrium
dendrobatidis) and Pseudogymnoascus destructans
which causes white-nose syndrome in bats, and
Sudden Oak Death fungus (Phytophthora ramorum).

8.3.0 Introduced Genetic Material Human-induced hybridization or genetic dilution  (1.2.1, 2.13.0, 3.0.0, 3.2.0, 3.2.3, 3.2.5, 3.5.4,
through direct introduction of species from another |8.1.0, 9.3.1, 9.3.3, 100.1.5, 100.3.0, 100.4.0
region or indirect introduction from habitat
modification creating habitat connectivity that
naturally would not have occurred otherwise.

8.5.2 Named Species (Disease) Includes West Nile Virus, arenavirus, sudden oak |1.2.1,2.8.0, 2.13.0, 2.14.0, 3.2.0, 3.3.1, 3.5.3,
death, Avian Influenza. 3.5.4,8.1.0,9.3.1,9.3.3,11.1.1, 100.1.3,

100.1.5, 100.3.0, 100.4.0

9.1.1 Sewage Habitat is degraded and/or animals are harmed or {1.2.1, 2.10.0, 2.11.0, 3.0.0, 3.2.0, 3.3.1, 3.3.2,
killed as a result of leaking septic systems, 3.5.3,354,7.14,8.1.0,9.3.1,9.3.3,11.2.0,
discharge from municipal wastewater treatment 100.1.3, 100.1.4, 100.3.0, 100.4.0
plants, untreated sewage.

9.1.2 Run-off Habitat is degraded and/or animals are harmed or {1.2.1, 2.8.0, 2.10.0, 2.11.0, 3.0.0, 3.2.0, 3.3.1,
killed as a result of runoff of oil and sediment from |3.3.2, 3.5.3, 3.5.4, 7.1.4, 8.1.0, 8.3.0, 9.1.0,
roads, chemicals from roads and lawns, road salt, {9.3.1, 9.3.3, 11.2.0, 100.1.3, 100.1.4, 100.3.0,
golf course chemicals, etc. into adjacent aquatic 100.4.0
and terrestrial habitats.

9.21 Oil Spills Habitat is degraded and/or animals are harmed or {1.2.1, 2.10.0, 2.11.0, 3.3.2, 3.5.3, 8.1.0, 9.1.0,
killed as a result of terrestrial and aquatic leakage (9.3.1, 9.3.3,11.1.1, 100.3.0, 100.4.0
from fuel tanks and spills from pipelines, and from
PCBs inriver sediments and the subsequent
impacts of bioaccumulation of PCBs in the food
web.

9.2.2 Seepage from Mining Includes acid mine drainage, mine tailings. 1.2.1,2.10.0,2.11.0, 3.0.0,3.2.0, 3.3.1, 3.3.2,

35.3,354,7.14,81.0,9.3.1,9.3.3,100.1.3,
100.3.0
9.2.3 Industrial and Military Effluents: |Other industrial pollutants impacting habitat and/or {1.2.1, 2.10.0, 2.11.0, 3.0.0, 3.2.0, 3.3.1, 3.3.2,
Other animals which are not specifically captured under [3.5.3,3.5.4,7.1.4,8.1.0,9.3.1, 9.3.3, 100.1.3,
the classification scheme such as toxic chemicals |{100.3.0
from factories, illegal dumping of chemicals, other
industrial effluent, ship waste discharge, etc.
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931 Nutrient Loads Aquatic and terrestrial environments become 1.2.1,2.10.0,2.11.0,3.0.0,3.2.0, 3.3.1, 3.3.2,
degraded or destroyed and/or animals are harmed |3.5.3,3.5.4,7.1.4,8.1.0, 8.3.0,9.1.0, 9.3.1,
as a result of nutrient loading from fertilizer run-  |9.3.3, 11.1.2, 11.2.0, 100.1.3, 100.1.4,
off, manure from feedlots, nutrients from 100.1.5, 100.3.0, 100.4.0
aquaculture, etc.
9.3.2 Soil Erosion and Sedimentation |Aquatic and terrestrial environments become 1.2.1,2.9.2,2.10.0,2.11.0,2.12.1, 2.12.3,
degraded or destroyed and/or animals are harmed |2.12.7, 3.0.0, 3.2.0, 3.3.2, 3.5.1, 3.5.3, 3.5.4,
as a result of soil erosion from overgrazing, 8.1.0,8.3.0,9.1.0,9.3.1,9.3.3, 11.2.0,
increased run-off and hence sedimentation due to  |100.1.4, 100.3.0, 100.4.0
the conversion of forests (or other natural
landscapes) to agricultural lands, etc.
9.33 Herbicides and Pesticides Herbicide, pesticides and fertilizer run-off from 1.2.1,2.8.0,2.10.0,2.11.0,2.12.1, 2.12.3,
agricultural fields degrade or destroy adjacent 2.12.7,3.0.0,3.2.0,3.3.2,35.1,35.3,3.54,
aquatic and terrestrial habitats and/or cause harmto(8.1.0, 8.3.0, 9.1.0, 9.3.1, 9.3.3, 11.2.0,
non-target species (plants and animals). 100.1.4, 100.3.0, 100.4.0
9.34 Agricultural and Forestry Other agricultural and/or forestry management- 1.2.1,2.100, 2.11.0,2.12.1,2.12.3, 2.12.7,
Effluents: Other related pollutants impacting habitat and/or animals (3.0.0, 3.2.0, 3.3.2, 3.5.1, 3.5.3, 3.5.4, 8.1.0,
which are not specifically captured under the 8.3.0,9.1.0,9.3.1,9.3.3,11.2.0, 100.1.4,
classification scheme; identify type/source. 100.3.0, 100.4.0
9.35 Control of insect pests and plants |Herbicide and pesticides applied in environments |1.2.1, 2.8.0, 2.11.0, 2.13.0, 3.2.0, 3.3.2, 3.5.3,
leading to mortality of non-target |through directional application (i.e., not aerial 8.1.0,8.3.0,9.1.0,9.3.1,9.3.3, 11.2.0,
species not associated with spraying) that lead to the harm of non-target species|100.1.4, 100.3.0, 100.4.0
agriculture (plants and animals) such as the use of larvacides
and adulticides for mosquito control that may harm
amphibians and beneficial invertebrates.
9.4.1 Direct hazards to wildlife Includes waste that can harm or kill wildlife by 1.2.1,8.1.0,8.3.0,9.3.1,9.3.3,11.2.0,
entangling or strangling animals leading to their 100.1.4, 100.3.0, 100.4.0
predation, starvation or fatal injury, causing fatal
blockages in their digestive systems when waste is
mistakenly eaten, etc., including but not limited to
municipal solid waste, litter from cars and boats,
waste that entangles or strangles wildlife,
construction debris, etc.
9.5.1 Acid Rain Habitat and water quality degradation and/or the  (1.2.1, 8.1.0, 9.3.1, 9.3.3, 100.3.0
acidification of ocean water as a result of acid rain,
excess nitrogen deposition, wind dispersion of
pollutants or sediments, radioactive fallout, smoke
from forest fires, etc.
9.5.6 Herbicides and Pesticides Herbicide and pesticides applied to environments (1.2.1, 2.8.0, 3.0.0, 3.3.2, 3.5.3, 8.1.0, 9.3.1,
through aerial application that lead to the harmof |9.3.3, 100.3.0
non-target species (plants and animals) such as the
aerial application of chemicals to control pests,
such as gypsy moths, mosquitos.
9.6.3 Noise Pollution Noise that causes changes in animal behavior that [1.2.1, 3.2.0, 3.3.1, 3.5.3, 3.5.4, 5.15.6, 7.1.2,
may result in injury, death, failed reproduction, or (7.1.3,7.1.4,8.1.0, 8.3.0,9.2.1,9.3.1, 9.3.3,
detrimental shifts in migratory patterns such as 11.1.1,11.2.0,11.2.1, 100.1.4, 100.3.0
noise from highways or airplanes, sonar from
submarines that disturb whales, the construction
activities associated with offshore wind and other
energy development, etc.
11.1.0 Macro- and Micro-Climate Permanent changes in macro- and micro-habitat 1.2.1,2.1.1,29.1,29.3,2.10.0, 2.11.0,
Alterations conditions that reduce habitat suitability for habitat |2.12.1, 2.12.2, 2.12.3, 2.12.6, 2.12.7, 3.0.0,
specialist or niche species. 3.2.0,3.3.1,35.3,4.1.1,6.0.0,8.1.0,9.3.1,
9.3.3,100.3.0
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Table 3 (threats/action drivers) continued

Lel\t::(I:?,NID IUCN Level 3 Category IUCN Level 3 Category Definition/Description Actions: TRACS Level3 ID

11.2.1 Droughts Increased periods and/or frequency of droughts 1.2.1,2.10.0,2.11.0, 2.12.1, 2.12.2, 2.12.3,
leading to changes in the hydrology of aquatic 2.12.5,2.12.6,2.12.7,3.0.0, 3.3.1, 3.5.3,
systems and ground water and subsequent 35.4,4.1.1,6.0.0,6.3.0,7.1.4,8.1.0,9.3.1,
loss/alteration of aquatic and terrestrial habitats, the |9.3.3, 11.2.0, 100.1.4, 100.3.0
elimination of small wetlands and streams, etc., and
subsequent impacts or loss of animals dependent on
such habitat such as freshwater mussels.

1131 Temperature extremes Periods of extreme temperature ranges (high or low) (1.2.1, 2.10.0, 2.11.0, 2.12.1, 2.12.2, 2.12.3,
that lead to the loss of habitats, disrupts migratory  |2.12.5, 2.12.6, 2.12.7, 3.0.0, 3.3.1, 3.5.3,
patterns of both marine and terrestrial wildlife, 3.54,41.1,6.00,6.3.0,7.1.4,8.1.0,9.3.1,
reduces water flow in streams/rivers, increases water(9.3.3, 11.2.0, 100.1.4, 100.3.0
temperature and/or changes water pH which impacts
aquatic animals, lowers the water level of wetlands,
riverine, lacustrine and vernal pool habitats, and
causes premature drying of vernal habitats.

1141 Storms and flooding Extreme flooding alters the hydrology of aquatic 1.2.1,2.9.1,29.2,2.9.3, 2.10.0, 2.11.0,
habitats and causes water quality degradationasa [2.12.1,2.12.2,2.12.3, 2.12.5, 2.12.6, 2.12.7,
result of increased silt loads, stream bottom shifting (3.0.0, 3.3.1, 3.5.3, 3.5.4,4.1.1, 6.0.0, 6.1.1,
and increased turbidity of streams and rivers. Italso |6.3.0, 7.1.4, 8.1.0, 8.3.0, 9.1.0, 9.3.1, 9.3.3,
disrupts migratory patterns of both marine and 11.2.0,100.1.4, 100.3.0, 100.3.2
terrestrial wildlife, and coastal flooding breaches
existing natural sand berms along shores that
normally limit tidal flooding events and cause
conversion of "barrier wetlands™ to open water or
other natural communities.

11.6.3 Phenology shifts related to species |Changes in species distribution driven by climate-  {1.2.1, 2.8.0, 2.13.0, 3.0.0, 3.2.0, 3.2.3, 3.2.5,

redistribution caused changes in species' ranges and/or 3.3.1,33.2,35.3,354,4.1.1,8.1.0, 8.3.0,
competition. 9.3.1,9.3.3,11.2.0, 100.1.5, 100.3.0, 100.4.0
12.1.1 Resource information collection  [Need to gather baseline data regarding fish, wildlife |1.2.1, 2.8.0, 2.13.0, 3.0.0, 3.2.0, 3.2.3, 3.3.1,
needs: Lack of initial baseline populations and/or habitat status, availability and 3.3.2,35.3,354,81.0,9.3.1,9.33,
inventory condition as part of long-term trend analysis. 100.1.3, 100.3.0, 100.4.0
12.1.2 Resource information collection  |Need to conduct (routine, regular, ongoing) 1.2.1,2.8.0,2.14.0,3.0.0,3.2.0,3.2.1, 3.2.2,
needs: Lack of up-to-date existing |surveys/assessments to provide the up-to-date 3.3.1,33.2,35.3,354,8.1.0,9.3.1,9.3.3,
information information regarding population trends or health, |100.3.0, 100.4.0
and/or status of fish, wildlife and/or their habitats.
12.1.3 Resource information collection  [Need to address unanswered or unresolved 1.2.1,2.4.2,28.0,2.13.0, 2.14.0, 3.0.0,
needs: Need to answer research  |conservation question(s) regarding fish/wildlife 3.2.0,3.2.3,3.24,3.25,3.2.7,3.3.1, 3.3.2,
question species, species suites and/or their habitats that will |3.5.1, 3.5.3,3.5.4, 6.3.0, 8.1.0, 9.3.1, 9.3.3,
inform future conservation efforts and management |100.1.3, 100.3.0, 100.4.0
decisions.
12.1.4 Resource information collection  |Need to develop and evaluate new species or 1.2.1,3.2.0,3.3.1,3.3.2,35.3,354,8.1.0,
needs: Need to develop new habitat survey methods or techniques because 9.3.1,100.3.0
technique current survey/assessment efforts fail to obtain the
necessary data. Need to develop and evaluate new
(species or habitat) management techniques.

12.3.0 State Regulatory Reforms 1.2.1,2.2.1,2.10.0, 3.2.0,3.3.1,3.3.2,35.3,
3.5.4,6.0.0,6.1.1,6.3.0,6.4.0,7.1.2,7.1.3,
7.1.4,81.0,9.1.0,9.2.1,9.31,9.3.3,11.1.1,
11.1.2,11.2.0, 100.1.2, 100.1.3, 100.1.4,
100.1.5, 100.3.0, 100.3.2, 100.4.0
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Table 3 (threats/action drivers) continued

Lel\tJe?BNID IUCN Level 3 Category IUCN Level 3 Category Definition/Description Actions: TRACS Level3 ID
1411 Education needs: Need for Lack of general knowledge or understanding 1.2.1,3.3.1,4.1.0,4.1.1,5.15.6, 8.1.0, 8.3.0,
improved knowledge of fishand |(ecological literacy) of fish and wildlife and 9.2.1,9.3.1,11.2.0,11.2.1, 11.2.2, 100.1.5,
wildlife and their habitats habitat conservation. 100.3.0, 100.4.0
14.2.1 Outreach needs: Need to improve |Need to develop greater understanding of and 1.2.1,331,354,41.0,4.1.1,5.15.6,8.1.0,
specific understanding of support for agency's/organization's conservation  |8.2.3, 8.3.0, 9.1.0,9.2.1, 9.3.1, 9.3.3, 11.2.0,
agency/organization goals, work among general public and constituent groups |11.2.1, 11.2.2, 100.1.5, 100.3.0, 100.4.0
objectives and ongoing wildlife |(i.e., conservation partners, government agencies,
conservation actions the general public, farmers, business, homeowners,
recreationists).
15.2.3 Need for multi-state, regional and |Needs that can only be achieved via coordination |9.3.1
landscape scale planning or action among states or regional conservation
partners/stakeholders.

D. Future Evaluation and Ranking of Threats
The DFW intends to work with conservation partners to further evaluate threats from 2018 to
2020, so as new information and perspectives are assessed, these values, and consequently the
lists, may change. Future evaluations of threats will consider the six threat characteristics
independently (such as their severity, spatial extent, and tractability) with the goal of generating
rankings that even more accurately represent the potential risk to Focal SGCN. The results of
this intensive evaluation will be integrated into a revised report, Threats and Actions of Focal
Species of Greatest Conservation Need, as part of a future revision to this plan.

E. The Compounding Threat of Climate Change

Consideration of the implications of climate change for SGCN is a requirement that the USFWS

places on all State Wildlife Action Plan submittals. Further, climate change — perhaps more than
any other threat — exacerbates the consequences of many other threats in addition to posing direct
problems of its own. This section therefore discusses the current state and projections of climate
change in New Jersey.
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The current state of climate change in New Jersey

¢ In New Jersey, the average annual temperature has continued to rise over the past
century. Climate data for a 122-year period between 1895 and 2016, published by the
State Climatologist Office, Rutgers University, demonstrates a clear statewide warming
trend. Notably, the five of the coldest average annual temperatures were recorded before
1941, while the five warmest were recorded after 1997.7

e While precipitation has been variable over the past century, New Jersey’s average annual
precipitation in the past four decades has exceeded that of the early 20" century.®

e Complex modeling led by Rutgers University indicates that sea level rise in the 20"
century has been three times faster than at any time in the past 2,700 years.®

e Over the last 15 years, sea level rose, on average, 2” globally and 4” in New Jersey. Over
the next 15 years, sea level is predicted to rise 3”-4” globally and 7”-12” in New Jersey.
If greenhouse gas emissions remain the same, sea level could rise 24”-36” globally over
the next century and 29”-54" along the New Jersey coast. If emissions are cut drastically,
the century prediction could be reduced by 12 or so — meaning that New Jersey will
have to contend with significant sea level rise even if changes were made immediately.°

e New Jersey’s marshes are relatively flat, so 12” of sea level rise translates to the marsh
moving 1,000° back. The Delaware Bay coast of New Jersey is especially vulnerable. At
current rates, New Jersey will lose almost 3% of its landmass over the course of the next
century to advancing waters.!

e The sea level rise trend for New Jersey is almost twice the global rate.*?

e Increasing rates of carbon dioxide emissions (and the subsequent absorption of the carbon
dioxide into the water) is leading to ocean acidification. The average pH has gone down
by 0.1 since the Industrial Revolution. This represents a 25% change, and an even larger
change is predicted in the next 10-50 years.™

Future effects of climate change if climate change continues to accelerate
e Decreased air and water quality.*
e More severe “heat island” effects in New Jersey’s urbanized landscapes.®
e More severe storms separated by increased periods of drought. This flashier storm cycle
will result in more severe flooding, but also in less recharge of aquifers as stormwater

" Office of the NJ State Climatologist, 2016
8 Broccoli et al, 2013

% Kopp et al, 2016

10 Kopp et al., 2014

1 Cooper et al., 2008

12 Kopp et al., 2014

13NJCAA, 2014a

14 NOAA 2017

15 Hoverter, 2012
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quickly runs off the hardened soils. These changes will increase stress on both natural
and managed ecosystems across the state. 8

e Substantial increases in the extent and frequency of storm surge, coastal flooding,
erosion, property damage, and loss of wetlands along New Jersey’s densely populated
coasts. Sea level rise will exacerbate these problems.*’

. Increafgd salt-water inundation into coastal aquifers that residents rely on for fresh
water.

Implications of climate change for New Jersey’s wildlife and their habitats

e Loss of habitat as marshes and beaches disappear due to sea-level rise. If storms occur
during breeding seasons, productivity could be reduced by more flooding and damaging
winds. Conversely, overwash habitat can be created by major storms like hurricanes, but
then compromised when humans attempt to re-stabilize an area, thus eliminating the
positive benefit it would have had for some wildlife.°

e Diminished water recharge within watersheds could lead to decreased water availability
for native vegetation, with consequent impacts on habitats and wildlife.?°

e Shifts in the timing of migration and hibernation could put these critical life history
events out of synch with the availability of important food resources, leading to mistimed
reproduction and reduced population success.?* For example, warmer springs have led to
earlier nesting for 28 migrating bird species on the East Coast.??

e Increased periods of drought will lower water tables, altering wetlands that are critical for
many of New Jersey’s wildlife species that rely on them year-round or seasonally for
resting, breeding, and feeding.?®

e Warmer winter temperatures may result in an increase of invasive pathogens and insects
that threaten the state’s natural systems as many of these organisms are limited by cold
winters. There are many cases where climate change has already affected or will affect
forest-insect species’ range and abundance.?* Warming temperatures are expected to
result in an expansion of suitable range and increase the probability of spruce beetle
outbreaks.?® Climate change also appears to be encouraging the expansion of other non-

16 Sweet, et al, 2013

" USGCRP, 2009

18 NJCAA, 2014b

19 NWF and Manomet, 2014

20 vanLuven, 2015

21 Stenseth and Mysterud, 2002; Visser et al, 2004; Visser and Both, 2005
22 Butler, 2003

23 Brooks, 2009

24 Ayres and Lombardero, 2000; Bale et al, 2002; Weed et al, 2013

25 Logan and Powell, 2001; Logan, et al, 2003
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native insects, including hemlock wooly adelgid, gypsy moth, and southern pine beetle.?®
Research has also demonstrated the spread of two protozoan parasites from the Gulf of
Mexico to Delaware Bay and farther north, resulting in mass mortalities of oysters.?’

e Warming trends lead to changes in species compositions. In the ocean, for example, hake
was once one of the most common fish species off New Jersey’s coast. It has been
replaced by black sea bass, which used to be most common off Virginia’s coast.?

e Increasing amounts of carbon dioxide absorbed in the water leads to ocean acidification
(lower pH) which changes nutrient availability, decreases oxygen levels, and impedes the
ability of shellfish to thrive and grow strong shells.?®

I1. Conservation Actions for Wildlife and Their Habitats

A. Building a Common Lexicon To Enhance Local and Regional Actions

For the 2006 Plan, the DFW and conservation partners identified hundreds of conservation
actions needed to address the many threats facing SGCN. For this revision, the DFW determined
which of these actions needed to be revised for clarification or specificity, could be removed
because they were no longer applicable to current conditions, or could be combined or
condensed. The goal in this effort was to make the plan easier to use. The DFW also identified
additional actions that could address more recent challenges, such as new wildlife diseases and a
growing understanding of climate change.

All of these actions were categorized using the TRACS lexicon and are presented in Appendix I.
To better address New Jersey’s specific needs and SGCN priorities, the DFW removed some
TRACS categories and created new ones. TRACS categories removed included those that were
not applicable in the state, did not focus on SGCN conservation, or were adequately addressed in
other TRACS action categories. New categories were added to address voids in the lexicon.

The TRACS lexicon organizes actions into three tiered levels of increasing detail. As was done
with threats and action drivers, the DFW introduced a fourth level containing even more detailed
conservation actions specific to New Jersey.

B. Identifying the Actions Associated With the Most Important Threats

Action Development Workshops
In order to reflect on past successes and future needs as a conservation community, the DFW
collaborated with the Conserve Wildlife Foundation of New Jersey to host three expert

26 parker et al, 1999; Logan et al, 2003; Tran et al, 2007
27 Hoffmann et al., 2001

28 Pinsky and Mantua, 2014

29 NJ Dept of Environmental Protection 2013
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stakeholder workshops in July, 2015. The workshops brought together participants to
collaboratively identify the broad suite of actions that will guide conservation of New Jersey’s
SGCN for the next ten years.

An invitee list was generated by the ENSP, the NJ SWAP Executive Committee, and the
Conserve Wildlife Foundation of New Jersey. It included more than 460 professionals from
state and federal agencies, private organizations, research institutions, land trusts, and
universities (all of whom are listed in Appendix L). Because of the wide breadth of knowledge
and ground to cover (both topically and geographically), the DWF organized three separate
professionally faciliated workshops that each centered on a focal theme or landscape that
reflected the unique expertise and interests of the participants.

The first workshop focused on Policy & Planning actions with more than 50 people from 22
agencies and organizations. Discussions explored actions related to the ten IUCN primary
threats categories.

The second workshop focused on Habitat Management and Land Protection actions with more
than 65 people from 32 agencies and organizations. At this workshop, participants considered
actions relating to general habitat types, such as forests, grasslands, and freshwater systems.

The third workshop focused on actions in the Marine Environment and involved more than 30
people from 15 agencies and organizations. Their discussions helped identify actions necessary
for addressing threats to marine wildlife and habitats.

The actions presented at the workshops ranged from species- and habitat-specific issues to
broader, more comprehensive conservation needs. Ultimately, they lent themselves to the
creation of conservation projects that are described in section 1V, Projects to Conserve New
Jersey’s Wildlife Populations of Concern Report, below. The participation of this wide array of
conservation partners not only made this plan stronger and more comprehensive, it will also help
focus limited resources on the actions that will yield the greatest benefits for New Jersey's
SGCN.

Actions Distillation

In an effort to identify the conservation actions that would have the greatest impact on wildlife
conservation over the next ten years, the DFW filtered the actions (which use the TRACS
lexicon) by identifying those associated with the distilled threats described and presented in
section I.C of this chapter. This method, however, resulted in the selection of virtually all of the
“level 3” action categories (Table 4).

While inclusive, the list shows the breadth of actions needed to conserve New Jersey’s diverse
wildlife. More specific species-focused guidance regarding conservation actions is presented in
the report, Threats and Conservation Actions for the Focal Species of Greatest Conservation
Need (Appendix J) and, in the context of broader conservation issues in the report, Projects to
Conserve New Jersey’s Wildlife Populations of Concern (Appendix K).
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Table 4. Summary of conservation actions to address the most ubiquitous and severe threats to
New Jersey’s wildlife and their habitats.

development

L-g\?:l\?? ISD TRACS Level 3 Category TRACS Level 3 Category Definition/Description

1.2.1 Incentives Development and delivery of economic incentives to private landowners to
influence responsible stewardship of land/water and specific species.

211 Habitat conversion Conversion of one type of habitat into another (e.g., creating bottomland forest
from agricultural land, wetland creation).

221 Culvert work Replacement or repair of road culverts (e.g., installing larger culvert,
eliminating perching).

225 Obstruction removal Removal of other obstructions (e.g., beaver dams).

2.3.2 Fuel reduction Application of treatments to reduce the risk of high-severity wildfires and to
manage changes in the ecological functions of forests (e.g., mechanical
thinning).

233 Prescribed burning Application of fire in a knowledgeable manner to forest fuels on a specific land
under selected weather conditions to accomplish predetermined, well-defined
management objectives (e.g., burning an established native grass community to
reduce or eliminate invading brush or exotic species).

24.2 Hibernacula Creation or improvement of overwintering sites.

2.6.6 Shoreline armoring removal Removal of shoreline armoring to improve aquatic habitats (e.g., jetties,
riprap).

2.8.0 Invasive species control Control of invasive animal and plant species to maintain native species

strategies and implementation populations and restore ecological functions.

29.1 Beach renourishment Placement of sand onto beaches and employing other techniques for their
renourishment.

29.2 Erosion control structures Installation of hard structures (e.g., seawall bulkhead) or living structures (e.g.,
greenwall systems) to control erosion.

293 Sand dune restoration Application of techniques to restore sand dunes (e.g., fencing off sea-grass
areas).

2.10.0 Planting/seeding strategies for Planting or seeding to maintain fish and wildlife habitats and/or restore

terrestrial or aquatic habitat ecological functions.

2.10.1 Coral Application of techniques to reestablish coral reefs.

2.11.0 Vegetation management strategies |Physical manipulation of vegetation to maintain fish and wildlife habitats

for terrestrial or aquatic habitat |and/or restore ecological functions.
2.12.1 Water management: Ditch plugs |Installation of earthen plugs into drainage ditches to restore wetlands.
2122 Water management: Installation or maintenance of structures to divert water.
Diversion/headgate
2.12.3 Water management: Drainage Removal of tile drains or drainage ditches to restore wetland hydrology.
2125 Water management: Spring Application of techniques to improve the flow, quantity and yield of water from

a natural spring.
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Table 4 (conservation actions) continued

LZ\?Q??ISD TRACS Level 3 Category TRACS Level 3 Category Definition/Description
2126 Water management: Tide gate Installation or maintenance of structures to increase the hydro-period and water
depth of a wetland.
2.12.7 Water management: Waterfowl |Maintenance of impoundments for waterfow! habitat (e.g., renovation of
impoundment maintenance impoundment dikes).
2.12.8 Water management: Watering Installation or maintenance of structures to collect and store water for the
facilities benefit of wildlife (e.g., water holes, guzzlers, wells).
2.13.0 Nuisance fish and wildlife Assessment and management of damage from nuisance native fish and wildlife,
damage including the effects of predator control via biological, chemical or mechanical
means.
2140 Wildlife disease strategy Assessment and management of wildlife disease situations, including control or
development and investigation  |treatment of diseased animals to maintain populations of species at risk and
restore ecological functions.
3.0.0 Research, survey or monitoring - |Research, survey or monitoring efforts to collect and analyze data regarding
general fish and wildlife needs  |long-term or emerging needs of native fish or wildlife species and their
habitats.
3.2.0 Research, survey or monitoring - |Collection and analysis of data as part of research, survey or monitoring
fish and wildlife populations: primarily focused on fish and wildlife populations.
Data deficiency
321 Research, survey or monitoring - |Determination of relative abundance or estimation of size of fish and wildlife
fish and wildlife populations: populations (e.g., adult population estimate, juvenile relative abundance).
Abundance determination
3.2.2 Research, survey or monitoring - |Determination of age, size or sex structure of fish and wildlife populations
fish and wildlife populations: (e.g., age and growth, length frequency, sex ratio).
Age, size and sex structure
3.2.3 Research, survey or monitoring - [Baseline survey and inventory to understand distribution of fish and wildlife
fish and wildlife populations: populations.
Baseline inventory
3.24 Research, survey or monitoring - |Studies on food habits of fish and wildlife species or their utilization as prey.
fish and wildlife populations:
Food habits
3.25 Research, survey or monitoring - [Genetics studies of fish and wildlife populations (e.g., population connectivity,
fish and wildlife populations: hybridization).
Genetics
3.2.7 Research, survey or monitoring - [Assessments of biological information to determine status of fish and wildlife
fish and wildlife populations: populations (e.g., population viability analysis, fisheries stock assessment).
Population assessment
331 Research, survey or monitoring - |Baseline survey and inventory to understand distribution of fish and wildlife
habitat: Baseline inventory habitat quality and quantity (e.g., wetland mapping).
3.3.2 Research, survey or monitoring - |On-going monitoring of fish and wildlife habitat quality and quantity (e.g.,
habitat: Monitoring annual early successional habitat survey, artificial reef condition).
35.1 Artificial propagation studies Research on artificial propagation of fish and wildlife (e.g., nutrition studies,
culture methods).
3.5.3 Habitat restoration methods Development or improvement of methods to restore habitats and natural

processes (e.g., evaluations of water level fluctuations).

N]J State Wildlife Action Plan

Page 86



Chapter 3: Threats and Actions for Focal Wildlife & Habitats

Table 4 (conservation actions) continued

LZ\?Q??ISD TRACS Level 3 Category TRACS Level 3 Category Definition/Description

354 Fish and wildlife research, Development or improvement of research techniques or management tools (e.g.,
survey and management tag retention studies, sampling device improvements, testing of animal control
techniques devices).
4.1.0 Public education Provide educational resources and training programs to private and public
landowners, as well as schools, regarding the benefits and creation of backyard
habitats for wildlife.
411 Aquatic resource education Training of new instructors and teachers in aquatic resource education who
will teach others Note: This includes teachers, nature center staff and camp
counselors who attend ARE workshops, teachers who help the agency write
curriculum, etc.
5.15.6 Wildlife Management Areas: Clearly post vehicular access restrictions of roads and trails on wildlife
Roads management areas.

6.0.0 Land and Water Rights Enhance and increase the effective size of fish and wildlife habitats by
Acquisition and Protection: securing habitats through an appropriate combination of fee title, non-fee title
Combined acquisition and and landowner agreements.
protection strategies

6.1.1 Land and Water Rights Acquisition of lands through fee title acquisition.
Acquisition and Protection: Fee
title

6.3.0 Land and Water Rights Designation of a site or landscape as having unique and important value to fish
Acquisition and Protection: and wildlife with or without legal protections (e.g., waterfowl breeding area,
Conservation area designation Marine Protected Area).
strategies

6.4.0 Land and Water Rights Enter into private lands agreements to expand control burns on private lands, in
Acquisition and Protection: particular those adjacent to conserved lands to improve SGCN habitats.
Private land agreement strategies

7.1.2 Law Enforcement: National Level |Enforcement of federal laws and regulations related to the protection of fish
and wildlife or their habitats.

7.13 Law Enforcement: Sub-national |Enforcement of state or municipal laws and regulations related to the protection

Level of fish and wildlife or their habitats.
7.1.4 Law Enforcement: Scale Enforcement of unspecified laws and regulations related to the protection of
Unspecified fish and wildlife or their habitats.

8.1.0 Partner/stakeholder engagement  |Engagement of partners to achieve shared objectives and broader coordination

strategies across overlapping areas.

8.2.3 Recruitment and retention Participation in programs intended to recruit and retain wildlife watchers

activities: Wildlife watching Note: this activity has limited eligibility for funding through WSFR grant
programs.

8.3.0 WSFR program/subprogram Provision of educational information on WSFR grants and grant programs to

outreach strategies target audiences.

9.1.0 Land use planning strategies Leading or participating in land use planning for rural, urban or agricultural
lands.

9.2.1 Organizational strategic and Development of agency strategic and operational plans Note: Does not include

operational planning actions to implement plans.

9.3.1 Species management planning Development of management plans for fish and wildlife species (e.g.,

interjurisdictional fisheries management planning).
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Table 4 (conservation actions) continued

LZ\?Q??ISD TRACS Level 3 Category TRACS Level 3 Category Definition/Description
9.33 Habitat management planning Development of management plans for habitats and natural processes (e.g.,
management planning for longleaf pine habitat; Habitat Conservation Plan
development).
1111 Environmental review: Review [Review of proposed development projects to help ensure that impacts to fish
of proposed projects and wildlife are minimized and resource benefits are maximized.
11.1.2 Environmental review: Review |Review of non-conservation oriented policies and plans to help ensure that
of proposed policies and plans  |impacts to fish and wildlife are minimized and resource benefits are maximized
(e.g., review of harbor dredging plan, review of state highway plans).
11.2.0 Assorted technical assistance Provision of professional training and technical assistance to others on fish and
strategies wildlife assessment and management.
11.21 Technical assistance: With Provision of professional training and technical assistance on fish and wildlife
individuals and groups involved [assessment and management to individuals and groups involved in resource
in resource management decision {management decision-making (e.g., provide agency-collected data to other
making governmental officials, train non-governmental organizations on new trapping
methods, review of conservation-oriented policies and plans).
11.2.2 Technical assistance: Private Provision of technical assistance on fish and wildlife management practices to
landowners private landowners Note: Could Include development and delivery of
economic incentives to private landowners to influence responsible
stewardship of land/water and specific species.
100.1.2 Legislation: National Level A directive proposed by a legislative body (bills, laws, acts, statutes) within
the federal government.
100.1.3 Legislation: Sub-national Level |A directive proposed by a legislative body (bills, laws, acts, statutes) within a
state or sub-national legislative body.
100.1.4 Legislation: County and Local A directive proposed by a legislative body (bills, laws, acts, statutes) within
County or local government.
100.1.5 Legislation: Scale Unspecified  |A directive proposed by a legislative body (bills, laws, acts, statutes) at an
unspecified level of government.
100.3.0 State regulations: Regulatory Specific regulatory initiatives directed at the protection of fish and wildlife
initiatives for species and habitat (and/or their habitats.
100.3.2 State regulations: State Land Increase opportunities for habitat restoration by making any necessary policy
Acquisition Programs changes to state land acquisition programs to facilitate acquisition of desirable
fish and/or wildlife habitats.
100.4.0 State Agency Policy Integration: |Specific policy initiatives directed at the protection of fish and wildlife and/or
Policy initiatives for species and |(their habitats.
habitat protection

C. Future Prioritization of Conservation Actions

The extensive list of conservation actions address the highest priority threats discussed in section
I.B and presented in Table 3. However, the DFW intends to work closely with conservation
partners from 2018 to 2020 to further prioritize conservation actions using a more refined and
detailed assessment that considers feasibility, cost, potential effectiveness, and other criteria.
The results of this intensive evaluation will be integrated into a revised report, Threats and
Actions of Focal Species of Greatest Conservation Need, as part of a future revision to this plan.
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D. Addressing the Impacts of Climate Change on New Jersey’s Wildlife and Their
Habitats

The USFWS requires State Wildlife Action Plans to carefully consider the threats created and
exacerbated by climate change and to assess actions that can be taken to address those threats.
This section explores the approaches and actions that the NJDEP and conservation partners can
take locally to address a global challenge.

The consequences of a changing climate, including sea level rise, are forecasted to pose
significant threats to New Jersey’s natural ecosystems and wildlife. Most climate change impacts
will occur by influencing or intensifying many other existing unrelated threats.®2 Not knowing
how and the degree to which these impacts will affect wildlife poses major challenges with
respect to planning adaptive measures to address those effects. Makingthe challenge even
greater, climate change is a global issue, so the steps needed to address its root causes (e.g.,
greenhouse gas emissions) are well beyond the purview of this state wildlife plan.

plan.

Fortunately, there is still work that can be completed on the state level to address the effects of
climate change or to at least facilitate possible adaptations to those effects. Many of the
strategies that will help reduce the effects of climate change on New Jersey’s wildlife will
improve the conditions for wildlife in general and improve their resiliency to a changing
landscape. For example, habitat connectivity in coastal areas is a serious concern. Actions that
address connectivity — whether in response to development or sea level rise — can yield real
benefits to coastal species.

The NJDEP’s Bureau of Energy & Sustainability has worked on several fronts to help address
statewide climate change mitigation and adaptation concerns in collaboration with other NJDEP
programs, other government agencies, and a variety of organizations across New Jersey. These
efforts connect to on-going state, regional, and federal adaptation initiatives such as:

e piloting a coastal-community vulnerability assessment protocol;

e testing models of transportation infrastructure vulnerability (with support from the
Federal Highways Administration); and

e developing adaptation planning and implementation tools for local governments (though
a Sustainable Jersey Climate Adaptation Task Force co-chaired by the NJDEP).

In addition, New Jersey participates in on-going regional and federal adaptation initiatives such
as the:

e Mid-Atlantic Ocean Council’s identification of regional transportation infrastructure
vulnerability to sea level rise and increased flood hazards;

e Northeastern States for Coordinated Air Use Management’s adaptation workgroup, which
is collaborating on region-wide adaptation issues (e.g., data collection and storage, shared
frameworks, and communications);

e National Oceanic & Atmospheric Administration’s Climate Ready Estuaries Program to
address climate change in coastal areas and watersheds; and

e U.S. Environmental Protection Agency’s State and Tribal Climate Change Council to
address climate change adaptation issues relating to water.
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At the state level, the NJDEP continues to be a strong leader in managing air and water pollution
through reasonable and appropriate regulations, including regulations to protect water quality in
important waterways that support sensitive species. Of particular note is the NJDEP’s
participation in the NJ Climate Adaptation Alliance, a Rutgers University-led effort that brings
together diverse stakeholders to address climate change preparedness for public health;
watersheds, rivers, and coastal communities; built infrastructure; agriculture; and natural
resources. In addition, the Alliance is a clearinghouse for guides (such as Resilience: Preparing
NJ for Climate Change) and tools, such as NJADAPT’s Flood Mapper. The Flood Mapper
allows users, whether government officials or interested citizens, to visualize coastal flood
hazards and sea level rise. The Alliance also lists policy recommendations for the state.

New Jersey’s conservation community acknowledges that long-term research and monitoring are
required to better understand the effects of climate change on the state’s wildlife and their
habitats. Therefore, when appropriate, future research will address climate change threats and
effects such as increased water temperatures, rising sea level, vegetation changes, changes in
food source emergence (e.g., insects, seeds and fruits), changes in migratory routes and timing,
and the appearance and disappearance of climate-sensitive species.

This 2017 Revised Plan addresses threats associated with climate change by accepting that there
will be inevitable impacts (however difficult they are to precisely predict) and maximizing the
ability of New Jersey’s habitats and wildlife to adapt to them. To provide a foundation for
climate-related actions in the revised plan, the DFW had VanLuven Environmental review,
synthesize, and summarize scientific articles and analyses on climate change specifically related
to New Jersey’s wildlife. This review, entitled Climate Change Summary for Wildlife Action
Plan, can be found in its entirety in Attachment IlI.

There are two broad approaches to adaptation. The first is to implement changes that address
and overcome the challenges of climate change. Strategies include increasing connectivity
between protected areas and other refugia, and sustaining ecological processes and functions.*
This approach recognizes that while there will be major changes across the state, the emphasis is
on protecting the species and the habitats that are in New Jersey now. The second approach,
developed by Anderson and Ferree (2010), is to protect the places with geophysical features that
are most likely to support species richness regardless of climate change. This approach can be
more difficult for people to accept since it may mean letting go of certain high-risk species,
possibly with the result of local extinctions.

The overarching threats at the landscape region scale include temperature changes (shifting
temperatures may shuffle species compositions), precipitation and flooding (more intense
precipitation can lead to more flooding and erosion in streams and rivers), drought and low

%0 Staudinger et al, 2015
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stream flows (lower water levels could impede fish access), and sea-level rise (rising waters will
lead to the inundation of beaches and marshes).3!

Although the consequences of climate change and sea level rise are not yet fully understood, it is
clear that New Jersey’s wildlife populations and the habitats that support them are, and will
continue to be, undergoing fundamental changes due to these threats. Stakeholders with a vested
interest in protecting the state’s wildlife may not be able to influence large-scale policy, such as
limiting greenhouse gas emissions in other countries, but there are actions that can be taken to
adapt to the impacts of climate change. At the same time, these strategies will help relieve other
challenges that wildlife are facing, such as habitat fragmentation and pollution. A
comprehensive, holistic approach to wildlife protection may represent the best opportunity for
addressing both individual threats and their additive impacts.

E. Collaboration beyond New Jersey’s Borders

Many, if not most, of the threats to wildlife and wildlife habitats are not local or unique to New
Jersey, and many of the approaches to addressing these threats benefit greatly from collaboration
at regional and landscape scales that result in more unified, consistent and effective actions and
projects. The close proximity of many northeastern states has engendered a culture of
cooperative and/or complementary management approaches. The Northeast Association of Fish
and Wildlife Agencies traditionally has supported a strong technical committee structure to
further wildlife conservation. Technical committees are species or habitat-focused groups that
exchange ideas and develop common approaches to wildlife issues. Typically, these
conservation actions are implemented by individual states using their own funds; however, in
some cases additional funding has been made available through the Northeast Directors.

The Regional Conservation Needs (RCN) program formalizes a cooperative approach to address
SGCN needs across multiple states. The purpose of the RCN program is to develop, coordinate,
and implement conservation actions that are regional/sub-regional in scope, and build upon the
many regional initiatives that already exist. The RCN program utilizes a funding mechanism
that is equitable to all Northeast states and the District of Columbia, creating a base of funding
for regional projects. Since 2007, thirty-seven different projects have been supported through
this program. The resulting reports and products can be found at RCNgrants.org. New Jersey
will continue to participate in this and other regional-, watershed- and landscape- scale
cooperative approaches to addressing SGCN and habitat conservation needs.

31 vanLuven, 2015
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[11. Threats and Conservation Actions for the Focal Species
of Greatest Conservation Need Report

As described above, New Jersey’s wildlife and their habitats face hundreds, if not thousands, of
threats to their persistence and well-being. Many of these threats, along with the conservation
actions necessary to alleviate their impacts, have been identified in this plan with an emphasis on
Focal SGCN.

In this section, we briefly describe the report, Threats and Conservation Actions for the Focal
Species of Greatest Conservation Need (Appendix J). This report provides extensive and highly
detailed lists of threats and the applicable conservation actions for each of the 48 individual
Focal SGCN and Focal SGCN guilds, referred to as “conservation targets.” Plan users should
consider this information when developing new or adapting on-going conservation projects.
Additionally, if other species-based plans exist, they are cited within the Profiles of the Focal
Species of Greatest Conservation Need (Appendix D), and such plans may provide additional
management guidance.

This report was generated from a complex database developed and managed by the DFW. The
DFW continues to work on the development and deployment of the database with an ultimate
intent to make it publically available and, perhaps, web-enabled. This greater accessibility
would enable plan users to query for species, habitats, threats, actions, and geographic areas of
interest.

The report identifies the conservation target, the Focal SGCN included within the target (if more
than one), the associated threats, and applicable conservation actions. For the threats, the level
1-3 categories and New Jersey-specific statements (level 4) are presented in chronological order
of their identification number. Each level 3 category is followed by the average impact rating of
the Focal SGCN to help readers identify the issues of greatest concern (threat impact ratings are
described in section 1.B above, Evaluation of Threats). Similarly, applicable conservation
actions are presented in chronological order of their identification number.

Excerpts from one conservation target (Allegheny woodrat) within the report, Threats and
Conservation Actions for the Focal Species of Greatest Conservation Need, have been provided
below to illustrate how this information is presented in the report; i.e., the taxonomic group,
conservation target, the Focal SGCN within that conservation target (if more than one), the
threats and action drivers associated with the conservation target, and the conservation actions to
address those threats and action drivers. Please see Appendix J for the complete report on
Allegheny woodrat and the other 47 conservation targets.
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Allegheny Woodrat

Focal species that comprise this Conservation Target:

Allegheny Woodrat
Threats and Action Drivers associated with this Conservation Target:

1 Residential and Commercial Development
1.1 Housing and Urban Areas

1.1.1 Land conversion from natural habitat to urban and other residential areas (Avg. Score:  2.00)
(large and small scale)

NJ Specific Threats: 1.1.1.1 Fragments terrestrial and aquatic habitats making the area unsuitable for area-sensitive species and
inhibit dispersal of animals, reducing gene flow.
1.1.1.2 Loss, alteration and/or degradation of habitat.
1.1.1.4 Increased risk of vehicle strikes/mortality to terrestrial-bound and some bird species.

1.2 Commercial and Industrial Areas
1.2.1 Land conversion from natural habitat to commercial or industrial areas (Avg. Score:  2.00)
(large and small scale)

NJ Specific Threats: 1.2.1.1 Fragments terrestrial and aquatic habitats making the area unsuitable for area-sensitive species and
inhibit dispersal of animals, reducing gene flow.

1.2.1.2 Loss, alteration and/or degradation of habitat.

1.2.1.4 Increased risk of vehicle strikes/mortality to terrestrial-bound and some bird species.

1.3 Tourism and Recreational Areas
1.3.1 Land conversion from natural habitat to recreation or tourism areas (large (Avg. Score:  1.00)
and small scale)

NJ Specific Threats: 1.3.1.1 Fragments terrestrial and aquatic habitats making the area unsuitable for area-sensitive species and
inhibit dispersal of animals, reducing gene flow.

3  Energy Production and Mining
3.1 Oil and Gas Facilities and Pipelines

3.1.1 Distribution processes of petroleum and other liquid hydrocarbons (Avg. Score:  1.00)
NJ Specific Threats: 3.1.1.1 Fragments terrestrial and aquatic habitats.
3.1.1.2 Loss, alteration and/or degradation of habitat.
3.1.1.3 Increased risk of oil spills.
3.1.1.4 Increased noise pollution.
3.1.15 Increased vehicular and ship traffic associated with construction and operations, and therefore an
increased risk of wildlife mortality from strikes.
3.1.2 Natural gas distribution processes (Avg. Score:  1.00)
NJ Specific Threats: 3.1.2.1 Fragments terrestrial and aquatic habitats.

3.1.2.2 Loss, alteration and/or degradation of habitat.
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14.1 Education needs
14.1.1 Need forimproved knowledge of fish and wildlife and their habitats (Avg. Score:  2.00)

NJ Specific Threats:

14.1.1.3

14.2 Outreach needs

14.1.1.1

Lack of understanding of the importance of various SGCN habitats, their connectivity to similar
habitats, and how planning decisions impact their quality and the wildlife that depend upon them.

Lack of understanding of the need to manage both natural and anthropogenic (e.g., yards,
lawnscapes, hayfields, etc.) habitats to minimize impacts or increase benefits to SGCN and their
habitats.

14.2.1 Need to improve specific understanding of agency/organization goals, (Avg. Score:  2.00)

NJ Specific Threats:

15 Administrative Needs

objectives and ongoing wildlife conservation actions
14.2.1.1

Need to develop greater understanding of and support for efforts implemented to enhance SGCN
habitat and biodiversity through various forest management practices.

15.2 Organizational/program planning needs

15.2.3 Need for multi-state, regional and landscape scale planning (Avg. Score:  3.00)

NJ Specific Threats:

15.2.3.1

State governance and financial structures inhibit conservation planning and implementation at the
regional and landscape-scales that are often more effective at setting priorities and meeting species
and habitat conservation goals and objectives.

Actions to address the Threats and Action Drivers associated with this Conservation Target:

1 Coordination and Administration

1.2 Incentives

1.2.1

Incentives

1.2.1.2

1.2.1.9

1.2.1.14

1.2.1.15

Create incentives (non-monetary and/or monetary) for and programs to deliver those
incentives to private and public landowners and land managers to increase the effective size
of SGCN habitats by protecting adjacent habitats that contribute to the overall size of the
"core" area and/or provide a natural buffer, enhancing the suitability of the core area for
SGCN, and/or connect conserved SGCN habitats.

Secure and promote the protection of old-growth forest stands with large trees, in particular
those within large, contiguous forest tracts through incentive programs.

Create incentives (non-monetary and/or monetary) for and programs to deliver those
incentives to municipalities, land developers, and other land managers to retain and/or
enhance native vegetation adjacent to aquatic habitats, and along riparian areas and wildlife
movement corridors.

Develop a new funding source, targeting natural resource damages monies, mitigation monies
or other available sources, to fund new or existing Forestry Stewardship Programs.

Create incentives (non-monetary and/or monetary) for and programs to deliver those
incentives to NJ landowners and land managers (including farmers, foresters and developers)
for reducing or eliminating the use of herbicides and pesticides, and implementing more
ecologically safe strategies when using such products.

Create incentives (non-monetary and/or monetary) for and programs to deliver those
incentives to NJ landowners and land managers (including farmers, foresters and developers)
for reducing or eliminating the use of rodenticides, and implementing more ecologically safe
strategies when using such products.
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V. Projects to Conserve New Jersey’s Wildlife Populations of
Concern Report

A. Organizing Actions around Issues and Needs

The three Action Development Workshops (described in section 11.B above) delivered a wide-
ranging list of actions, some of which were directed at overarching benefits to multiple SGCNs
and their habitats, and some that were highly specific to individual species. The DFW assessed
these actions and grouped them when they addressed a particular threat, a suite of related threats,
or a conservation need. These groups of actions — or projects — were then divided into jobs that
would collectively help accomplish the project.

From this assessment, the DFW developed the report, Projects to Conserve New Jersey’s
Wildlife Populations of Concern (Appendix K). The report lists 32 projects (Table 5) which
include 103 jobs. For each job, the report lists:
Objectives & purpose
Benefits
Focal SGCN targeted by the job
Threats and action drivers

e Conservation actions
The job for one project is presented below as an example of the information provided in this
report. Please see Appendix K for the complete report.

While the report, Threats and Conservation Actions for Focal Species of Greatest Conservation
Need, provides guidance for conservation organized around Focal SGCN, the report, Projects to
Conserve New Jersey’s Wildlife Populations of Concern, provides guidance for conservation
organized around broad issues, threats, and needs. The Projects to Conserve New Jersey’s
Wildlife Populations of Concern report is not comprehensive or an exhaustive cataloging of
conservation projects, nor does it purport to address all of the highest priority issues. Instead, it
is simply a starting point for conservation partners that shows how related and interdependent
conservation actions work together within a unified “project” to address overarching
conservation needs. The information in the two reports is consistent, but the two different
structures are intended to accommodate planning from different perspectives.

B. Future Prioritization of Projects

The DFW intends to work closely with conservation partners to more thoroughly prioritize
threats and conservation actions, and to further develop and prioritize projects and jobs. This
next phase of planning will be based on further assessment of the threats and applicable actions
for Focal SGCN and their habitats, and assessment of threats and development of conservation
actions based on Conservation Focal Areas. As projects are further developed and prioritized,
performance metrics will be developed for high priority projects to measure success and provide
adaptive management feedback. Such metrics will likely include quantities such as acres of
habitat restored and occupied by target wildlife, population measurements, and reproductive
success, that indicate the effectiveness of conservation actions. The measurable results will be
used to adapt the projects and jobs to achieve success or develop new conservation actions.
Projects that are prioritized and revised to include performance metrics will form the revised
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Projects to Conserve New Jersey’s Wildlife Populations of Concern report as part of a future
revision to this plan.

Table 5. 32 Projects related to Focal SGCN

State Wildlife Action Plan Integration and Implementation (2 jobs)
Update Species’ Location Mapping (1 job)

Region-based Habitat Conservation Plans: Statewide (1 job)

Climate Change Impacts to New Jersey Wildlife and Residents (4 jobs)
Barriers to Conservation Efforts (2 jobs)

Coastal and Shoreline Stabilization (4 jobs)

Nouv s wNe

Unify Coastal Landowners on Beach and Dune Management and Shoreline Stabilization Practices (1
job)

Coastal Marsh Migration (2 jobs)

. Marsh Habitats in Trouble (6 jobs)

10. Best Management Practices (BMPs) to Benefit SGCN and their Habitats (5 jobs)
11. Habitat Management to Improve Ecological Diversity (10 jobs)

12. Habitat Management through Prescribed Burns (3 jobs)

13. Military Lands Management Coordination (1 job)

14. Fostering Habitat in Urbanized/Suburbanized Areas (1 job)

15. Mapping Early Successional Habitats for Planning and Management (1 job)
16. Farming for Bobwhite Quail (1 job)

17. Habitat Connectivity (2 jobs)

18. Invasive and Non-native Species Control (6 jobs)

19. Invasive and Native Species Control (4 jobs)

20. Incentives to Encourage Wildlife Conservation Efforts (5 jobs)

21. Tax Structure for Conservation (1 job)

22. Habitat Protection (5 jobs)

23. Land Use Planning (4 jobs)

24. Marine Protection (3 jobs)

25. Fisheries Management (1 job)

26. Pollutants Come in Many Forms (4 jobs)

27. Research and Monitoring (8 jobs)

28. Harvests, By-catch and Impingement (4 jobs)

29. Limiting Effects of Predators (1 job)

30. Do Not Disturb the Birds (2 jobs)

31. Aquaculture, Wildlife and Habitat (5 jobs)

32. Education and Outreach (3 jobs)
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Job 25.01.
Objective:

Purpose:

Benefits:

Ecosystem Management for Fisheries Management

Apply ecosystem-based strategies to freshwater and marine fisheries management.

Enhance the sustainability of fishery resources in freshwater and marine environments.

Management of fisheries resources through the application of ecosystem-based strategies can enhance
the sustainability of the resource through the management of multiple related trophic levels and their
associated environments.

Focal wildlife species benefitting from this job

Fish

Alewife Atlantic Sturgeon Banded Sunfish
Blackbanded Sunfish Blueback Herring Bridle Shiner
Brook Trout Comely Shiner Ironcolor Shiner
Mud Sunfish Shortnose Sturgeon Swamp Darter

Threats and Action Drivers associated with this conservation need

1 Residential and Commercial Development

11

Housing and Urban Areas

1.1.1  Land conversion from natural habitat to urban and other residential areas (large and small scale)

1.1.1.5 Impervious surfaces can lead to a decrease in water recharge.

1.1.1.7 Impervious surfaces can cause an increase in temperatures of local aquatic systems
making them unsuitable (or less suitable) for aquatic species' reproduction and
survival.

Commercial and Industrial Areas

1.2.1  Land conversion from natural habitat to commercial or industrial areas (large and small scale)

1.2.1.6 Impervious surfaces can cause an increased risk of floods, flash floods and storm
damage that degrade terrestrial and aquatic habitats.

1.2.1.7 Impervious surfaces can cause an increase in temperatures of local aquatic systems
making them unsuitable (or less suitable) for aquatic species' reproduction and
survival.

Tourism and Recreational Areas

1.3.1  Land conversion from natural habitat to recreation or tourism areas (large and small scale)

1.3.1.5 Impervious surfaces can cause an increased risk of floods, flash floods and storm
damage that degrade terrestrial and aquatic habitats.
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14.2.1 Need to improve specific understanding of agency/organization goals, objectives and ongoing
wildlife conservation actions

14.2.1.2

14.2.1.3

14.2.1.4

15 Administrative Needs

Need to develop greater understanding of and support for efforts implemented to
enhance SGCN habitat and biodiversity through various aquatic and riparian
management practices.

Need to develop greater understanding of and support for efforts implemented to
enhance SGCN habitat and biodiversity through various coastal management
practices.

Need to develop greater understanding of and support for efforts implemented to
maintain disturbance-free habitats that allow coastal wildlife populations to thrive
alongside human residential and recreational uses.

15.2 Organizational/program planning needs

15.2.3 Need for multi-state, regional and landscape scale planning

15.2.3.1

State governance and financial structures inhibit conservation planning and
implementation at the regional and landscape-scales that are often more effective at
setting priorities and meeting species and habitat conservation goals and objectives.

Conservation actions that address Threats and Action Drivers

2 Direct Management of Natural Resources

2.2

Dam and barrier removal

2.2.1 Culvert work

2.2.1.1 Replace existing barriers to wildlife movement with and/or install appropriately-
sized systems to accommodate wildlife dispersal.
2.2.5 Obstruction removal
2.2.5.1 Enhance fish SGCN habitats by removing obstructions to fish passage to benefit

those species.

Invasive species control

2.8.0 Invasive species control strategies and implementation

2.8.0.2

Develop, implement, monitor and evaluate pest control/management strategies to
reduce the impacts of over-abundant wildlife species (native and/or native,
invasive species) on native vegetation and the degradation of habitats supporting
SGCN. Over-abundant wildlife species include but are not limited to mute swans,
Canada geese, beaver and white-tailed deer.

Work with NJ Invasive Species Strike Team to identify areas with and eradicate
aquatic invasive species such as the Asian Swamp Eel, Northern Snakehead, and
the Chinese pond mussel. Follow BMPs to maximize the effectiveness of the
strategies while avoiding excessive harm to non-target species.
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V. Future Work with Conservation Focal Areas

As noted in Chapter 2, “Habitats of New Jersey,” delineation of Conservation Focal Areas
(CFAs) represents the second of a two-part approach to identifying and understanding threats to
New Jersey's Species of Greatest Conservation Need (SGCN) and developing actions that will
address these threats. The CFAs highlight specific areas of New Jersey that feature some of the
highest value wildlife habitats and/or present greater opportunities for effective conservation
action. In combination with Focal SGCN, conservation actions in CFAs will benefit virtually all
SGCN and, in turn, all of New Jersey’s wildlife. Also, by highlighting specific areas of New
Jersey’s landscapes for effective conservation actions, to the extent that conservation partners
choose to use the CFA maps to guide the selection of areas to implement conservation actions,
those actions will be directed towards a variety of “conservation target rich” areas that will
benefit all wildlife, not just those that appear in the plan as “focal species.”

Following a re-examination and possible refinement of CFAs (see Chapter 2), the DFW will
undertake a more geographically specific examination of threats and development of actions
targeted at the greatest threats to those areas.

Any future re-examination and modification of CFAs will include evaluation of the Northeast
Regional Conservation Opportunity Areas, now called “Nature’s Network.”33 Completion of
CHANJ mapping and guidance, described in the Introduction, in Section IV.A, Connecting
Habitats Across New Jersey (CHANJ), and in Chapter 2, Section 1.B, Use and Future
Development of CFAs, is anticipated in the next year (2018), and the results of that assessment
may also be included in any possible re-configuration of CFAs. Whether these or other ongoing
geographically specific assessments of habitat are used to modify CFAs, they will be included in
future planning to, especially planning that will direct conservation actions at specific locations
within the state. The CHANJ products, for example, will provide geographically specific
guidelines for addressing the threats posed by roads and other forms of habitat fragmentation,
and these guidelines will be incorporated into future revisions of this SWAP just as Landscape
Project products currently are.

VI. Integrating Flora and Natural Communities as Important
Components of Biological Diversity

This plan explicitly focuses on the development and implementation of actions to conserve
SGCN and the habitats on which they depend. Although plants are not addressed as species of
conservation concern in the plan, New Jersey supports extraordinarily diverse flora of more than
2,140 native taxa, including 818 rare plants of which 356 are listed as state endangered.
Ecological communities provide important habitats for these rare plants in addition to SGCN.

Most of the threats confronting New Jersey’s wildlife populations similarly affect its native flora
and ecological communities. The actions, projects, and monitoring programs presented in this
plan for wildlife also provide an opportunity to conserve these other important elements of
biological diversity. At the same time, without proper precautions, actions directed at enhancing
wildlife, especially on-the-ground actions that modify habitats, may pose risks to rare plants.
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In recognition of this challenge, the DFW partnered with the New Jersey Natural Heritage
Program, the NJDEP's plant conservation program, to develop guidance for integrating plant
species of conservation concern into wildlife planning and action implementation. The resulting
report focuses on four habitat types within two landscape regions that are critical to a suite of
plant and wildlife species, and provides examples of how to integrate rare plant and wildlife
conservation planning and adaptive management. The report, presented in Attachment IV (Part
1), follows the geographic organization of the 2008 Revised Plan.

Attachment IV also includes tables indicating occurrences of plants of conservation concern by
landscape regions and broad habitat categories (Part 2).
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CHAPTER 4: MONITORING

Monitoring comes in many forms and can serve many different conservation purposes. At the
most basic level, monitoring can simply note whether or not a species continues to be present at a
given location. At a more detailed level, monitoring can help managers determine the
effectiveness of conservation actions and, in turn, adapt management activities to maximize their
benefits.

I. Monitoring Programs & Projects

This Plan documents a broad spectrum of threats to SGCN wildlife and their habitats in New
Jersey. The identification of focal species and geographic focal areas is the start of a more
focused conservation approach, but to increase the value of this plan further, additional work is
needed to prioritize work. DFW staff will reach out to consult with conservation partners and
stakeholders in the next three years to prioritize projects and actions, and identify monitoring
methods to measure success. The USFWS developed TRACS to help identify the metrics by
which conservation actions and projects can be evaluated (Appendix M). DFW will lead the
process to change or design projects that include appropriate performance metrics to judge the
success of conservation actions, and the steps for adapting actions in response to those metrics.

The DFW leverages its relationships with agencies and organizations with conservation interests
and/or influences to help construct appropriate and achievable monitoring metrics and programs.
Organizations have a variety of interests and roles in wildlife and habitat conservation which
lends to the challenge of identifying performance metrics and programs for the wide variety of
projects and SGCN wildlife. The DFW will promote the use of results-chain graphics (as
presented in B., below) and the TRACS approach to develop target goals and metrics.

A. Past & Current Monitoring Programs

Many of New Jersey’s SGCN and habitats have active monitoring programs, some dating back
more than 60 years. Table 6 provides a concise list of these 62 programs. Some of these
ongoing monitoring programs will provide data useful to evaluating the effectiveness of
conservation projects and actions.

Notable monitoring programs in New Jersey include:

e The ENSP’s Landscape Project maps critical wildlife habitat using species occurrence data
applied to dynamic data on suitable habitat types. Adopted by the NJDEP in 1993 to define
habitat, it is a powerful tool for conservation planning.

e The DFW’s Habitat Change Analysis Project (HCAP) tracks wildlife habitat transition and
fragmentation trends over time. The ongoing analysis uses GIS to identify potential habitat
from available land use and land cover data based on species habitat associations and range
extents. Products from the analysis include up-to-date, multi-level, species-specific habitat
change information to support agency management initiatives

e Submerged Aquatic Vegetation Monitoring in Barnegat Bay is a long-term project that
provides an indicator of water quality and the health of the food web for aquatic and
waterfowl species.
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The Breeding Bird Survey in New Jersey is part of the national breeding bird survey that is
used to detect bird population trends nationally and, to a lesser degree, within the state.
Conducted largely by skilled volunteers, the data are considered each time the state
reassesses bird species conservation status and trends.

The New Jersey bald eagle survey has successfully tracked the expansion of nesting bald
eagles since the time when there was just one nest in the state. The survey is primarily
conducted by volunteers, and results are used to track recovery of the state population and as
part of the federal monitoring plan for bald eagles.

The Saltmarsh Habitat and Avian Research Program is a new survey that was designed to
detect population trends in a group of bird species that are difficult to survey. It is already
proving useful for carrying out adaptive management for rare species.

The winter bat hibernacula survey, begun in 1995, has provided valuable data on bat
populations after widespread mortality due to white-nose syndrome. It will remain an
important measure of cave-dwelling bat populations well into the future.

Since 1968, the DFW’s Trout Production Stream monitoring has identified and classified
New Jersey waters according to their suitability for trout. The classification levels are based
on a waterway’s ability to support trout year round (lakes) or occurrence of natural
production, presence/absence of trout, and/or trout associated species (streams). The
classifications became part of the state’s Surface Water Quality Standards in 1981, and trout-
suitable waterways received greater protection under state regulations.

Since 1992, the NJDEP has conducted benthic macroinvertebrate sampling at more than
760 Ambient Macroinvertebrate Network (AMNET) stations within the state’s 20 Watershed
Management Areas. Results are used to evaluate aquatic life use, designate Category One
waters, and inform New Jersey’s Long-Term Water Monitoring and Assessment Strategy and
other publications.

Table 6. Summary of 62 Species and Guild-Level Monitoring Programs by the NJDEP and
Conservation Partners.

Monitoring Program or |Implementation Lead Monitoring Level |Monitoring Target |Metrics Start
Action Year
Species | Guild | Habitat
HABITATS
Habitat Change Analysis |DFW X |Habitat of Acres of 1986-
Project (HCAP) endangered and suitable
threatened wildlife  |habitat, acres
of change, etc.
Forest U.S. Forest Service X |Forests Acres, Species |1955-
Inventory/Analysis
Submerged Aquatic NJDEP Water X |Habitat quality Acres, Species |1968-
Vegetation Monitoring | Monitoring & Standards
Rivers and Streams NJDEP Bureau of X |Water/habitat quality |Water 1975-
Chemical/Physical Freshwater & Biological chemistry
Monitoring Monitoring
Ambient Surface Water |NJDEP Bureau of X |Water quality Water 1976-
Quality Monitoring Freshwater & Biological chemistry
Network Monitoring
NJ Natural Heritage NJ Natural Lands Trust X X |Rare plant Plant species  |1980-
Program communities occurrence
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Table 6 (monitoring programs) continued

Marine Water NJDEP Bureau of Water quality Water 1989-
Monitoring Marine Water chemistry
Monitoring
Landscape Project DFW Habitats used by rare | Acres of 2001-
Critical Habitat Mapping wildlife documented
habitat
Lake Monitoring NJDEP Bureau of Water quality Water 2005-
Freshwater & Biological chemistry
Monitoring
Barnegat Bay Water NJDEP Water Quality Water quality Water 2011-
Quality Monitoring & Standards chemistry
Ocean and Coastal Barnegat Bay Water quality Water 2016-
Acidification Monitoring |Partnership chemistry
Long-term NJ Pinelands Water quality, Water 1992-
Environmental- Commission vegetation, fish and |chemistry;
monitoring Programs in anuran communities |number of fish;
Pinelands Region number of
frogs
BIRDS
Christmas Bird Count National Audubon Wintering birds Number of 1920-
Society birds by
species
Winter waterfowl survey |DFW Black duck, Canada |Number of 1955-
goose, Atlantic brant |birds by 2015
species
American woodcock DFW American woodcock |Number of 1965-
survey birds
Breeding Bird Survey USGS Breeding birds Number of 1966-
birds by
species
Northern bobwhite DFW Northern bobwhite | Number of 1970-
survey birds
Black skimmer nesting |DFW Black skimmer Number of 1976
survey birds; Number
of colonies;
Productivity
Colonial waterbird DFW Gulls, terns, herons, |Number of 1976-
survey egrets birds; Number
of colonies
Osprey nest survey DFW; Conserve Ospreys Number of 1977-
Wildlife Foundation of nests;
NJ Productivity
Bald eagle nest survey  |DFW Bald eagle Number of 1978-
nests;
Productivity
Peregrine falcon survey |DFW Peregrine falcon Number of 1980-
nests;
Productivity
Grassland bird survey DFW Grasshopper Number of 1980-
sparrow, vesper birds by 2014
sparrow, Henslow’s |species

sparrow
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Table 6 (monitoring programs) continued

Piping plover DFW Piping plover Number of 1983-
productivity survey nests;
Productivity
Migratory shorebird DFW Red knot, ruddy Number of 1986-
survey turnstone, sanderling |birds
Breeding waterfowl DFW Black duck, mallard |Number of 1990-
survey birds by
species
Monitoring Avian USGS; DFW Forest interior Number of 1994-
Productivity and songbirds birds by 2012
Survivorship Program species;
Productivity
Neotropical Migrant DFW Breeding birds Number of 1994-
Survey birds by 2007
species
Golden-winged warbler |DFW Golden-winged Number of 2000-
monitoring warbler birds;
Productivity
International Piping DFW Piping plover Number of 1991-
Plover Census birds
American oystercatcher |DFW American Number of 2003-
productivity survey oystercatcher birds;
Productivity
Saltmarsh Habitat and DFW Clapper rail, willet, |Number of 2011-
Avian Research Program salt marsh sparrow, |birds by 2012
seaside sparrow, species
coastal plain swamp
sparrow, Nelson’s
sparrow
Secretive marshbird DFW Black rail, Virginia |Number of 2015-
survey rail, clapper rail birds by 2016
species
Winter Atlantic DFW Atlantic brant, Number of 2016-
brant/tundra swan survey tundra swan birds by
species
REPTILES & AMPHIBIANS
Herp Atlas DFW Reptiles and Number of 1992-
amphibians animals by 2014
species
North American USGS; DFW Amphibian SGCN  |Number of 1996-
Amphibian Monitoring animals by 2015
Program species
MAMMALS
Winter bat hibernacula |DFW All 6 cave bat Number of bats |1995-
survey species by species
Summer bat maternity DFW Little brown bat, big |Number of bats [2009-
surveys brown bat, Indiana  |by species;
bat Productivity
Summer bat acoustic DFW All 9 bat species Number of bats |2011-
surveys by species
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Table 6 (monitoring programs) continued

FRESHWATER AQUATICS

Trout production stream |DFW Brook trout, slimy | Number of fish |1969-
monitoring and Surface sculpin, all fish by species and
Water Classification age class;
Water
chemistry
AMNET NJDEP Bureau of Mayflies, stoneflies, |Number and 1992-
Macroinvertebrate Freshwater & Biological caddisflies and other |species by
Monitoring Monitoring macroinvertebrates |CPUE*; EPT
(presence-
absence)
Freshwater mussel DFW Native mussels Number and 1995-
monitoring species by
CPUE™*; Rare
species
presence-
absence
Native/Rare fish DFW 10 E/T/SC species  |Number and 2000-
monitoring (plus data deficient |species by
waters) CPUE*
Anadromous fisheries DFW American shad and | Number and 1972-
monitoring other Clupeids species by 2012
CPUE*
Anadromous fisheries Rutgers American shad and | Number and 2013-
monitoring-Raritan River other Clupeids species by
CPUE*
Anadromous fisheries PA Game Comm. American shad Number and  |{2007-
monitoring-Delaware species by
River CPUE
Fish Index of Biotic NJDEP Bureau of Fish Number of fish |2000-
Integrity Freshwater & Biological by species by
Monitoring; Fish & CPUE*;
Wildlife Water
chemistry
Invasive freshwater DFW Chinese pond mussel |Presence/ 2011-
mussel monitoring absence
Stream temperature DFW Stream fishes and Number and 2014-
monitoring for fisheries water temperature  |species by
CPUE*; Water
temperature
Warmwater fisheries DFW Freshwater fish Number and 1950-
monitoring species species by
CPUE?*; Fish
length, weight,
age
Potentially dangerous DFW Snakehead, Asian Presence/ 2005-
fish monitoring swamp eel, flathead |absence

catfish, and 7 other
species
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Table 6 (monitoring programs) continued

MARINE AQUATICS

Oyster Inventory DFW Eastern oysters Proportion live |1953-
oysters, spat
set, and size of
adults
Striped Bass Young of |DFW Striped bass Number of 1980-
Year, Delaware River juvenile fish by
CPUE*
Hard clam stock DFW Hard clams Number, 1983-
assessment density of
clams
Surf clam inventory DFW Surf clams Number, 1988-
density of
clams
Ocean trawl survey DFW Marine fish Number and 1988-
species by
CPUE*
Juvenile finfish trawl DFW Finfish Number and 1991-
survey in Delaware Bay species by
CPUE*
Horseshoe crab spawning | DFW Horseshoe crabs Number of 1999-
survey crabs by meter
shoreline
Horseshoe crab egg DFW Horseshoe crabs Density of eggs |1999-
density survey in sand
River herring survey DFW Alewife, blueback | Number and 2012-
herring species by
CPUE*
Artificial reef trap DFW Structure-associated |Number and 2016-
surveys species species by
CPUE*
Juvenile Fish and Nekton |Barnegat Bay Fish Number of fish |2011-
Seining in Barnegat Bay |Partnership by species by
seine
Juvenile Eel Monitoring |Barnegat Bay American eel Number of eels |2012-

in Barnegat Bay

Partnership

* CPUE means catch per unit effort
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B. Strengthening Monitoring through Results Chains

The DFW will use results chains to help show how conservation actions will lead to the desired
results. Results chains are simply diagrams that show the connections between threats, actions,
and conservation outcomes. Results chains are not only useful for thinking through and selecting
conservation actions, they are a powerful tools for identifying monitoring strategies. Two
sample scenarios using results chains are shown below for bog turtles and scrub-shrub and young
forest habitat management.

Scenario 1: Bog Turtle
The following scenario presents a model framework for monitoring and measuring the
effectiveness of conservation actions for the bog turtle.

Once abundant throughout New Jersey, bog turtles are now primarily restricted to the remaining
rural portions of the state, particularly Sussex, Warren, and Salem counties. Although listed as
endangered in the state and as threatened at the federal level, New Jersey is a stronghold for the
species in the Northeastern U.S. As of 2015, there were 99 core bog turtle habitats in New
Jersey, 54 of which were considered to be metapopulations (which are defined as one or more
populations that are close enough for bog turtles to occasionally move between them and for
genetic exchange).

Bog turtles inhabit fens, bogs, and wet meadows with mucky, organic soils that are kept
saturated by groundwater discharge. Plant communities associated with bog turtle habitats vary,
but most are dominated by low-growing grasses, rushes, mosses, and other herbaceous species
with little shrub or tree cover. Notable physical features include spring-derived rivulets, shallow,
mucky pools, and abundant hummocks of tussock-forming sedges and raised mounds of moss.

Bog turtles are habitat specialists that rely on abundant groundwater resources, organic soils,
diverse herbaceous vegetation, and contiguous tracts of land for dispersal. Intense land-uses
such as urbanization and industrial farming destroy bog turtle habitats through direct wetland
alteration and secondary impacts such as stormwater runoff, local draw down of water tables,
and nutrient enrichment.

In partnership with the U.S. Fish & Wildlife Service (USFWS) and other bog turtle recovery
partners, New Jersey is currently assessing its 54 known metapopulations. Over the next several
years, the USFWS Northeast Region (Region Five) will develop new protocols for assessing bog
turtle status and update the current recovery plan. These revisions will be informed by intensive
efforts over the last five years to standardize data collection across the Northeastern states, new
datasets that are emerging from the standardized procedures, and legacy data. A likely focus for
recovery will be larger wetland complexes composed of several core bog turtle habitats because
they can support key biological dynamics (such as dispersal, colonization, and gene flow) that
are necessary to keep populations functionally viable. Fragmented or isolated populations, while
still important to protect, are vulnerable to random events such as severe floods, disease, and
collection, and are also potentially at risk of becoming genetically impoverished over time.
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In the 1990s, the ENSP launched a comprehensive management approach to guide conservation
of important bog turtle populations in New Jersey. The management initiative consists of four
main actions:
1. developing relationships with private landowners that have bog turtles on their land;
2. facilitating the acquisition of core bog turtle habitats threatened by adjacent land use
activities;
3. undertaking and improving habitat management techniques to control and reverse habitat
succession and invasive exotic plant proliferation; and
4. working with partners to develop and implement land-use planning that considers bog
turtle.

More than half of bog turtle habitats in New Jersey are in need of management or restoration.
Succession from open-canopy habitat to woody species and proliferation of invasive plants (e.g.,
purple loosestrife, Phragmites, multiflora rose, Japanese stiltgrass, and reed canary grass) are the
primary threats to habitat quality, and most of these plants are extremely difficult to control.
However, as aggressively as these plants invade, the ENSP is combating these floristic invaders
with equivalent ferocity through several methods.

Grazing by sheep, goats, cattle, and other domestic livestock in bog turtle habitats has been
demonstrated to slow natural succession, control expansion of fast-growing invasive species,
augment hydrological regimes by reducing surface vegetative matter and breaking up peat
accumulation, create microhabitats for bog turtles in the form of footprints, and encourage the
growth of hummocky vegetation that bog turtles use for nesting. Over the last 20 years, the
ENSP has coordinated and implemented prescribed grazing at more than 20 wetlands across the
bog turtle’s range in New Jersey. In addition to grazing, the ENSP has coordinated with many
partners to cut and remove woody vegetation and treat invasive or exotic vegetation with
targeted herbicidal applications. Habitat restoration or maintenance has been carried out at
nearly half of New Jersey’s core habitat areas.

Bog turtles are often found in wetlands that also support rare plant species. Some habitat
management practices (such as invasive species control and grazing) and monitoring practices
(such as drift fence arrays) can be harmful to rare plant populations, depending on how the
practices are implemented. Attachment IV provides guidance on vegetation management
practices that minimize or avoid negative impacts to rare plants in bog turtle habitats. There is a
similar risk of unintended consequences for rare plants in other wildlife habitats.

To restore degraded bog turtle habitats in New Jersey, the ENSP is pursuing the following
restoration action: use woody vegetation control and prescribed grazing to reduce invasive plant
species cover and slow succession.

A results chain for this restoration action shows the connections between the conservation

elements:

Action: Use woody vegetation control and prescribed grazing to reduce invasive plant
species cover and slow succession at four core habitats per year. Monitor turtle
population size and structure at core habitats once every five years.
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Objective: Increase the number of documented bog turtle occurrences at restored wetlands.
Through habitat improvements, increase core habitat population size to at least 15
female turtles. Increase the number of known populations through assessments and
surveys of new habitats.

Threat: Dense cover of invasive plant species or excessive woody vegetation makes
wetlands unsuitable for bog turtles.

Target: Bog turtles

Woody Vegetation

Restoration of Removal of Invasive Bog
Control & Prescribed > > . .
Grazing Wetland Habitats SpeCIePSI & Woody Turtles
ants

Figure 9. Results chain for restoration of wetland habitats to support bog turtles.

To assess the effectiveness of this direct management action, the DFW will follow the regional
habitat monitoring protocols developed in coordination with the USFWS and state wildlife
agencies across the bog turtle’s range in the Northeast, as follows.
A. Quantify and track changes in vegetation structure.
B. Quantify and track changes in wetland-specific plant community distribution.
C. Evaluate the effect of the restoration on bog turtles through supplemental population
monitoring protocols.

The data collected from these monitoring efforts will be used to track the effects of the
management activities and thereby inform adaptive management of sites in New Jersey and
regionally.

Scenario 2: Scrub-shrub & Young Forest Habitat Management

Mosaics of scrub-shrub and young forest habitats are vital for a variety of SGCN, notably
golden-winged warbler, northern bobwhite, and wood thrush. Scrub-shrub and young forest
habitats are rare in New Jersey in part because they are transitional stages between field and
forest, so are always changing.

There are, however, opportunities to maintain and create these important habitats along
powerline rights-of-way, at fallow agricultural sites, and on some public lands. With partners
such as New Jersey Audubon and the Conserve Wildlife Foundation of New Jersey, the DFW is
undertaking vegetative management projects and developing best management practices for use
by other conservation partners.

To create and retain scrub-shrub and young forest habitats in New Jersey, the ENSP is pursuing
the following restoration action: use prescribed forest thinning in mature forests to create a
mosaic of early successional forest habitat that consists of more than 50% native shrubs/saplings
and 10-15 trees per acre over 9 inches in diameter at breast height, or an approximate basal area
of 30 ft? per acre with 10-40% canopy cover.
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A results chain for this restoration action shows the connections between the conservation

elements:

Action: Use prescribed forest thinning to create early successional forest habitat that
consists of more than 50% native shrubs/saplings and 10-15 trees per acre over 9
inches in diameter at breast height, or an approximate basal area of 30 ft? per acre
with 10-40% canopy cover

Objective: Create scrub-shrub and young forest habitat to support viable populations of early
successional species

Threat: Natural succession that transitions scrub-shrub and young forest habitats into
closed-canopy forests eliminates important habitats for a variety of SGCN
Target: Young forest dependent species including golden-winged warbler, northern

bobwhite, and wood thrush

Prescribed

> Creation of Shrub- Removal of Dense
Forest Thinning

dominated Seral Stage Trees & Canopy

Figure 10. Results chain for creation of scrub-shrub habitats to support young forest dependent species.

To assess the effectiveness of this direct management action, the DFW will undertake strategic

monitoring, as follows.
A. Number of individuals and species (including Focal SGCN) occurring in managed areas

annually following management actions.
B. Vegetative structure as measured in May and June of each year following management actions.

The results of these monitoring efforts will be shown graphically (Figure 11), potentially in the
formats shown below.
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Figure 11. Results of monitoring efforts for scrub shrub and young forest species.

1. Adaptive Management

Adaptive management is the process through which conservation actions are undertaken,
assessed through careful monitoring, and then modified as necessary based on the monitoring
results. Successful adaptive management requires the completion of six interrelated steps.
1. Assessing a problem with the recognition that there is uncertainty about what policy or
action is best for addressing it.
2. Designing a strategy based on a careful selection of a policies and management actions.
3. Implementing a policy or action that is likely to show where additional information is
needed.
4. Monitoring key indicators to get insights into responses to the policy or management
action.
5. Analyzing the outcomes in relation to the original objectives to determine the
effectiveness of the applied policy or action.
6. Adjusting the policy or action based on the analysis, and incorporating the new
information into future decisions.
Adaptive management is necessary because there is still so much that is unknown about wildlife,
their habitats, and the complex interactions of these with the surrounding world. In addition to
gaining insights into wildlife management from conservation and monitoring efforts in New
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Jersey, the DFW is also committed to learning from, and contributing to, work on SGCN in other
states.

In the next three years, DFW staff will consult with conservation stakeholders to identify the
highest priority conservation actions and projects to improve the status of SGCN in the state.
Prioritization of actions and projects should highlight the 107 focal SGCN species as well as
Conservation Focal Areas that are important for all SGCN. Conservation projects and jobs that
result from the prioritization process will incorporate appropriate monitoring approaches that
provide measures of success of steps necessary toward achieving the goal of improving species’
status. Descriptions or graphics identifying the results-chain(s) for projects are helpful for
focusing actions, monitoring, and results. Adaptive management can then be applied to ongoing
management projects that continue or shift actions as necessary.

I11. Coordinating State & Regional Monitoring

While it is simple to state monitoring goals, it is much more challenging to implement them.
Monitoring can be extremely time and resource intensive. Further, it can be difficult to connect
conservation actions to observed population conditions because so many factors and influences
are continually at play in nature.

To help overcome these challenges, the Association of Fish & Wildlife Agencies in 2012
proposed a set of best management practices to help states establish monitoring programs that
both met their specific goals and integrated smoothly into monitoring programs regionally. A
key component of these recommendations was the use of the U.S. Fish & Wildlife Service's
Tracking and Reporting on Actions for Conservation of Species (TRACS) system to allow
information gathered on SGCN in New Jersey to be integrated with information gathered in other
states. This collaborative approach of using the same metrics to track progress toward goals will
allow managers to better target their SGCN management actions to achieve the greatest
conservation benefits, both in New Jersey and throughout each species’ range. We include the
table of TRACS indicators in Appendix M.
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CHAPTER 5: STATE WILDLIFE ACTION PLAN
REVISION PROCESS

I. Future State Wildlife Action Plan Revisions

From 2018 to 2021, the DFW will continue revising the 2017 State Wildlife Action Plan to fill
information gaps, provide additional clarity and guidance to plan users, and prioritize
conservation efforts, as outlined below.

e Threats & Actions for Conservation Focal Areas (CFAs): The DFW identified CFAs
that represent important habitats in each physiographic region of the state, but did not
assess the threats to each specific area. With input from conservation partners, the DFW
plans to develop a database of threats and conservation actions for each CFA. To a large
degree, the threats already documented in the plan can be applied to the CFAs, but an
assessment and prioritization of threats specific to each will provide a more complete list.
Identification and prioritization of actions for CFAs would follow.

e Actions for Focal Species of Greatest Conservation Need: The DFW documented threats
and conservation actions aimed at the 107 Focal SGCN, but the actions need to be
prioritized with input from conservation partners. Prioritization will consider the
immediacy of threats, likelihood of success, and feasibility (as the current action lists have
done).

e Projects: The DFW will continue to review the Projects to Conserve New Jersey’s
Wildlife Populations of Concern report to (a) add and expand jobs to existing projects,
and (b) develop new projects. New projects will be added to address threats and
prescribe actions for conservation of Focal SGCN and CFAs.

e Information Gaps: The DFW will develop a plan for itself and conservation partners to
collect information on data-deficient species, especially those that are regional
conservation priorities.

A comprehensive review of the entire State Wildlife Action Plan and revisions based upon that
review will be undertaken within ten years. To the extent appropriate and feasible for New
Jersey’s specific planning approach, this review will be conducted according to the “Best
Practices for State Wildlife Action Plans — VVoluntary Guidance to States for Revision and
Implementation (2012).”

1. Coordination with Other Agencies

The ENSP initiated the plan revision process by coordinating with many stakeholders and
interest groups. In 2013, invitations were sent to select conservation organizations and resource
managers to form an Executive Committee to help steer development of the State Wildlife
Action Plan. The organizations that accepted invitations were the U.S. Fish and Wildlife
Service-NJ Field Office, the U.S. Department of Agriculture-Natural Resources Conservation
Service, the Conserve Wildlife Foundation of New Jersey, the New Jersey Audubon Society, The
Nature Conservancy, Ducks Unlimited, the National Wild Turkey Federation, Trout Unlimited,
and staff from all Bureaus of the NJ Division of Fish and Wildlife.
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The ENSP convened the Executive Committee on eight occasions between the fall of 2013 and
the last stages of plan development during 2017. The most significant gathering was a full day
meeting in which 22 attendees discussed key decision points such as the criteria used to select
SGCN, the strategy and criteria used to further prioritize SGCN into Focal SGCN, and a process
for delineating Conservation Focal Areas. Other meetings which preceded or followed that date
were held by conference call or were web-enabled meetings.

Additional stakeholder coordination was achieved through regular meetings of the Endangered
and Nongame Species Advisory Committee (ENSAC) and the Fish and Game Council. These
groups are legislatively established bodies that provide advice and guidance to the DFW. The
ENSAC is composed of 11 members appointed by the NJDEP Commissioner, with 4
representing academic institutions, 3 nonprofit conservation organizations, 1 public
health/veterinary sciences, and 3 “public at large” members. The ENSAC serves a key role in
advising the ENSP on technical and policy issues, and the State Wildlife Action Plan
development process and its status was a frequent topic of meetings. The State Wildlife Action
Plan was discussed during at least 15 public meetings (7/20/11, 1/16/13, 1/29/14, 6/26/14,
11/19/14, 1/21/15, 4/1/15, 5/20/15, 9/9/15, 11/18/15, 1/7/16, 3/16/16, 5/18/16, 1/18/17, 4/19/17)
in which members received updates on process decisions and gave feedback. Guidance from
ENSAC members helped steer the plan’s development process and was a valuable component of
its revision.

The Fish and Game Council is composed of 11 members, appointed by the governor, with 3
members representing the farming or agricultural community, 6 sportsmen and sportswomen, a
public member "knowledgeable in land use management and soil conservation practices,” and
the Chairman of the ENSAC. The plan was discussed during at least 23 public meetings
(2/11/14, 3/11/14, 4/8/14, 6/10/14, 12/16/14, 1/13/15, 2/10/15, 3/3/15, 4/14/15, 5/12/15, 6/9/15,
8/11/15, 10/13/15, 12/15/15, 1/12/16, 3/8/16, 5/10/16, 6/14/16, 7/12/16, 12/13/16, 1/10/17,
2/14/17, 4/11/17), largely to update the Council on revision progress and major decision points
and to consider any feedback.

In light of ongoing interactions between shellfish aquaculture and conservation of shorebirds on
Delaware Bay, a presentation on the plan and ongoing revisions was provided to the New Jersey
Agquaculture Advisory Council (AAC) at their November 4, 2016 meeting. The AAC is a
legislatively established advisory body appointed by the governor to provide input on
environmentally sound expansion of New Jersey’s aquaculture industry.

Additional stakeholder input was obtained through three Action Development workshops that the
DFW held in 2015 (and which are described in Chapter 3). These meetings focused on
developing actions consistent with the TRACS action lexicon that would address the
predominant threats that the DFW had identified. In addition to Executive Committee members,
the DFW invited a wide variety of conservation stakeholders including municipal, county, state,
and federal government agencies, energy companies, members of academia, nonprofits, and
environmental consultants (Appendix L). To target specific interest groups and facilitate their
most constructive participation, each of the three meetings were set up around a specific theme:
Policy, Land Preservation and Management, and Marine. Stakeholders were encouraged to
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attend the meeting which best represented their interests and expertise. Combined, more than
125 attendees representing over 45 organizations participated in the workshops, resulting in the
collection of valuable data on actions that were expressed as priorities to local and regional
conservation interests. The DFW’s subsequent analysis and categorization of the data not only
helped populate the Threats to and Conservation Actions for the Focal Species of Greatest
Conservation Need report (Appendix J), but resulted in the creation of action projects that the
DFW compiled into a second report, Projects to Conserve New Jersey’s Wildlife Populations of
Concern (Appendix K).

New Jersey is home to three state-recognized Native American tribes:

e Ramapough Mountain tribe which owns <10 acres near Mahwah, Bergen County.

e Nanticoke-Lenape which owns 22 acres outside Bridgeton, Cumberland County.

e Powhatan Renape tribe which does not own land but manages 350 acres of state-owned

land at Rancocas State Park, Burlington County.

In 2011, the DFW made multiple attempts to contact the three tribes, requesting meetings to
discuss revisions to the plan, additional ideas regarding conservation needs, and the plan’s focus
and priorities. The DFW received no replies to our solicitations and as a result, no coordination
with the Native American community occurred. The referenced tribes will be contacted again
during the formal public comment period.

[11. Public Input Process

A. Engaging Public Input during the Revision Process
There have been multiple opportunities for public input during the plan revision process through
public comments and personal correspondence.

In early January, 2015, the DFW deployed website pages that specifically detailed plan
development and progress, and that provided a drop-down menu for submitting comments on
each plan section or issue. These pages (http://www.state.nj.us/dep/fgw/ensp/waphome.htm)
were available and prominently featured and labeled on both the NJDEP and the DFW home
pages. In addition to being available online, each time the web pages were updated or expanded
upon, notifications were sent out to members of the public who subscribed to the DFW’s e-mail
listserv. Because existing subscribers included various print or web media outlets, this also
resulted in occasional media coverage. The DFW website provided ongoing opportunities to
subscribe to the listserv, and the State Wildlife Action Plan revision page encouraged visitors to
subscribe to stay abreast of the process. During the revision process, the DFW received 67
public comments via the website touching on subjects including the purpose and objectives of
the plan revision, the selection of SGCN and Focal SGCN, the assessment of threats and actions,
and related general issues. Additional comments deemed unrelated to the Plan or the revision
process were forwarded to applicable Bureau’s within the DFW.

As was noted above in Section 111, the DFW provided 15 updates on the plan revision process
and progress at meetings of the Endangered and Nongame Species Advisory Committee
(ENSAC) between July, 2011 and April, 2017 and to the Fish and Game Council 23 times
between February 2014 and April 2017. The meetings of the ENSAC and the Fish and Game
Council were conducted in accordance with New Jersey’s Open Public Meetings Act and
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consequently, the DFW provided public notice of the dates, times, and agenda items for all
meetings online, via the DFW listservs, and by public newspaper notification. Members of the
public who attended these meetings provided input on the plan revision process and were invited
to monitor the State Wildlife Action Plan website and provide comments by way of that site.
The single meeting of the Aquaculture Advisory Committee that covered the plan was similarly
conducted pursuant to the state’s Open Public Meetings Act.

B. Public comment on the Final Revised Plan
(Not yet initiated.)
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Criteria for Selecting Species of Greatest Conservation Need

State Wildlife Action Plans are focused on the conservation of species and habitats in an effort to prevent them from becoming more rare and
costly to protect or restore. As such, each state is required to identify the species of greatest conservation need (SGCN) and their habitats within
the state that require conservation efforts to ensure their future.

Species of Greatest Conservation Need (SGCN) are those species that through a combination of low and/or declining populations or vulnerability
to threats, particularly anthropogenic threats, are considered to be at risk of becoming extinct, extirpated, endangered, or threatened. SGCN in
New Jersey span taxonomic groups including birds, marine and terrestrial mammals, reptiles, amphibians, fish and several invertebrate groups. To
provide a transparent and clearly defined mechanism for identifying SGCN in New Jersey, the Division of Fish and Wildlife (DFW) decided to use
the efforts of agencies and organizations who classify species’ relative risk of imperilment. Below we provide references the DFW has used for
each taxonomic group and the categories within those references that we believe warrant a species to be considered an SGCN in New Jersey if the
species meets one or more of the criteria. In addition to these references and criteria, we have also made use of published evaluations that have
been performed for specific taxonomic groups. The tables below contain the references/sources, criteria, and justifications for each taxonomic

group.

Table 1. Criteria that applies to all taxonomic groups for selecting SGCN.

Species suite Source Rank Justification

USFWS implements a rulemaking/regulatory procedure to assess a species’
population status including those meeting the definition of Endangered or
Threatened and soliciting biological information regarding Candidate species that
will contribute to their status review. Endangered and Threatened species have
been included as they have been found to be “in danger of extinction throughout
all or a significant portion of its range or are likely to become endangered within
the foreseeable future throughout all or a significant portion of its range.”

Endangered

Threatened

“Candidate species are plants and animals for which the U.S. Fish and Wildlife
. i idli Service (FWS) has sufficient information on their biological status and threats to

All taxonomic groups gj\;:zseh(ﬁglzv&/\;g“fe propose them as endangered or threatened under the Endangered Species Act
(ESA), but for which development of a proposed listing regulation is precluded by
other higher priority listing activities. The National Marine Fisheries Service
(NMFS), which has jurisdiction over most marine species, also maintains a list of
‘species of concern’ for which more information is needed before they can be
Candidate Species proposed for listing” (FWS, 2011) Additional information regarding candidate
species can be found at the following websites:

USFWS jurisdiction: http://ecos.fws.gov/tess_public/pub/candidateSpecies.jsp

NMFS (NOAA) jurisdiction:
http://www.nmfs.noaa.gov/pr/species/esa/candidate.htm
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(Table 1 continued)

Species suite Source Rank

Justification

Endangered
(with NatureServe
Conservation Status S1)

New Jersey has adapted and implements the Delphi Status Review (or Delphi
Technique) to determine the relative endangerment or stability of a species’
population. A systematic method for reaching consensus among experts, the

Threatened
(with NatureServe
Conservation Status S2)

Delphi Technique is an iterative process characterized by anonymity among the
participating experts and controlled feedback via the principal investigator. The
results of this status assessment are used to assign the legal status of species in the
state. Endangered (E), Threatened (T) and Special Concern (SC) species are

NJ Division of Fish and

included as they represent those species that warrant special attention due to their

Wildlife Special Concern limited population and success as a result of numerous threats contributing to
(with NatureServe their continued decline. (NatureServe species’ ranks S1 (critically imperiled), S2
Conservation Status S3) (imperiled), or S3 (vulnerable) align with New Jersey’s endangered, threatened
and special concern status, respectively, except for those that have not been
reviewed using the Delphi Technique.)
Candidate Species “Candidate” species include those species that have been reviewed by the Delphi
process and have been recommended for listing as E, T, SC or U.
) . NatureServe assigns global and regional (i.e., national/subnational) species’ ranks
All taxonomic groups Consery gtlon Status. by “researching and recording information on a set of conservation status factors.
G1, Critically Imperiled The protocol for assigning a conservation status rank is based on scoring an
] element against ten conservation status factors, which are grouped into three
Conservation Status categories based on the characteristic of the factor*: rarity (six factors), trends
G2, Imperiled (two factors), and threats (two factors).
Conservation Status G3 is the lowest global rank contributing to NJ’s SGCN list. These include
G3, Vulnerable species that are at a “moderate risk of extinction or elimination due to a fairly
NatureServe restricted range, relatively few populations or occurrences, recent and widespread

National Conservation
Status Rank (N1),
Critically Imperiled

declines, threats, or other factors.”
N3 is the lowest regional (i.e., national/subnational) rank contributing to NJ’s
SGCN list. Similar to G3 but more localized, these include species that are at a

National Conservation
Status Rank (N2),
Imperiled

“moderate risk of extirpation in the jurisdiction due to a fairly restricted range,
relatively few populations or occurrences, recent and widespread declines, threats,
or other factors.”

National Conservation
Status Rank (N3),
Vulnerable
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(Table 1 continued)

Species suite Source Rank Justification
. The IUCN Red List is a “system for classifying species at high risk of global
Critically Endangered | extinction.” The process for qualifying species is extensive.** Taxon valued as
Critically Endangered, Endangered and Vulnerable have been assessed based on
Endangered the reduction of the population’s size, the geographic range of the species and the
All taXONOMiC arouDs . probability of extinction based on quantitative analysis.
group IUCN Red List Vulnerable

Near Threatened

A taxon is Near Threatened when it has been “evaluated against the criteria but
does not qualify for Critically Endangered, Endangered or Vulnerable now, but is
close to qualifying for or is likely to qualify for a threatened category in the near
future.” (IUCN website, 01/23/13) As such, NJ has included these species as
SGCN.

* To read more about NatureServes Conservation Status Assessments, Methodology for Assigning Ranks, please visit their website:
http:/Avww.natureserve.org/publications/ConsStatusAssess_RankMethodology.jsp

** JUCN Red List parameters for qualifying species is extensive. For more information, please visit their website:
http:/Aww.iucnredlist.org/technical-documents/categories-and-criteria/2001-categories-criteria#definitions
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Table 2. Additional species information that was used to develop criteria for the selection of SGCN mammals.

Species suite Source Rank Justification
The listing process in each surrounding state varies, but in each state a committee
In surrounding states Endangered, of experts is assembled to evaluate extinction risk of each species. There are no

Terrestrial

(PAL, NY?, DE?, MD*
and CT)®

Threatened or Special
Concern

regional priority lists for terrestrial species so the status of species in surrounding
states is being used as a surrogate for that information to incorporate species of
conservation concern in the region.

In surrounding states
(PA, NY, DE, MD and
CT)

NatureServe rank S1-S3

Includes species ranked as S1 (critically imperiled), S2 (imperiled), or S3
(vulnerable) in states surrounding NJ. These state ranks are determined by each
state using methods developed by NatureServe*, and are based on the best
available information and consider a variety of factors such as species abundance,
distribution, population trends and threats. NatureServe state rank procedures
often have different criteria, evidence requirements, purposes and taxonomic
coverage than state lists of endangered and threatened species. There are no
regional priority lists for terrestrial mammal species so the status of species in
surrounding states is being used as a surrogate for that information to identify
species of conservation concern in the region.

Marine

NOAA Fisheries

Candidate species for
NJ waters

Proposed species for NJ
waters

Species of Concern for
NJ waters

NOAA is the federal authority with jurisdiction over marine mammals. Candidate
species are those petitioned species that are actively being considered for E or T
status, as well as those for which NMFS has initiated an ESA status review.
Proposed species are candidate species that were found to warrant listing as either
T or E and were proposed as such in the Federal Register after completion of a
status review. Species of Concern are those about which NMFS has some concern
regarding status and threat, but for which insufficient information is available
under the ESA.

*http://www.natureserve.org/explorer/ranking.htm
1 http://www.portal.state.pa.us/portal/server.pt?open=514&0bjlD=622722&mode=2

2 http://www.dec.ny.gov/docs/wildlife_pdf/2007 animal_list.pdf

3 http://www.dnrec.delaware.gov/fw/NHESP/information/Pages/Endangered.aspx?as_sitesearch=http%3A%2F%2Fwww.dnrec.delaware.gov&q=delaware+threatened+species

4 http://www.dnr.state.md.us/wildlife/Plants_Wildlife/rte/pdfs/rte_Animal_List.pdf

5 http://www.ct.gov/dep/lib/dep/wildlife/pdf files/nongame/ets10.pdf
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Table 3. Additional species information that was used to develop criteria for the selection of SGCN birds.

Species suite

Source

Rank

Justification

Listed by USFWS in

the most recent Birds of

Conservation Concern
for Bird Conservation
Region (BCR) 28, 29,
or 30*

All birds on list who
winter, breed, and/or
migrate through NJ

The USFWS maintains the Birds of Conservation Concern list of non-hunted
birds in the US to represent their highest conservation priorities. This list is
separated by BCR and season (breeding and non-breeding). Therefore, any
species of bird designated as conservation concern in the BCRs that occurs in NJ
(28, 29, 30) is included as long as the species occurs in NJ during the season it is
designated as conservation concern.

South Atlantic

Species meeting these criteria are continental or regional concern in need of

Mi ] High (rank) management attention, not just monitoring, in the regional and/or national plans
All birds igratory Bird for each bird species group. While the focus of this plan is south of NJ, it
Implementation Plan ) Lo : X : A . ’
Highest (rank prioritizes many species that occur in NJ as being important in coastal areas for
(2006) g ( ) breeding, winteri igrati
g, wintering, and/or migration.
Species meeting these criteria are ranked high for continental concern, BCR
High (rank) concern, and/or BCR responsibility. The ranking is based upon decision-rules and
BCR 30* All-bird Plan BCR-specific information provided in the continental and regional plans produced
(2007) by the bird initiatives, State Wildlife Action Plans, results from previous
Highest (rank) workshops held by bird conservation initiatives, and results from the December
2004 BCR 30 All-bird Workshop.
Species meeting these criteria are continental concern, BCR concern, and/or BCR
[Most recent draft of High (rank) _respor(ljs_ibility. This ranking is based upon species requiring serious and/or
the] BCR29* all-bird immediate attention.
species list Highest (rank)
All birds

[Most recent draft of
the] BCR28* all-bird
species list

High (rank)

Species meeting these criteria require serious and/or immediate attention for
either breeding or non-breeding populations. Ranking is based upon a summary of
international, national, and regional plans, a conglomeration of listing in SWAPs

Highest (rank)

in the AMJV region, and recommendations from the BCR 28 technical
committee.

* More information about Bird Conservation Regions can be found at http://nabci-us.org/resources/bird-conservation-regions/
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(Table 3 continued)

Species suite

Source

Rank

Justification

Most recent Partners in
Flight breeding and/or
non-breeding scores for
BCRs 28, 29, or 30*

Regional concern status

Species meeting these criteria are designated as regional concern and included
because of high population threats. Species ranked solely because of high relative
density were removed from the list.

Continental Watch List,
Eastern Biome Watch

Species meeting these criteria are on the Watch List and rank high because of
high population threats, restricted distributions, and/or declining population

Landbirds List, or Northern Forest trends. Northern Forest Biome was used to include SGCN species that migrate
Biome Watch List Al birds on list who through or winter in NJ.
(non-breeding status winter, breed, and/or
only) per the Partners in | migrate through NJ
Flight National
Landbird Conservation
Plan (2004)
. Species meeting these criteria are ranked listed nationally as endangered or
(I;/If(;ateracser;ths(;:r(;rbeisrgdraﬁ High Concern threatened and/or have known population declines and either low populations or
Conservation Plan Highly Imperiled one other threat or high risk factor.
Shorebirds Most recent scores/draft High Concern Species meeting these criteria have known population declines and either low
of the North Atlantic g populations or one other threat or high risk factor.
Shorebird Conservation Highly Imperiled
Plan
Species meeting these criteria have, at the very least, declining populations and
North American Moderate Concern moderate threats or distributions, or stable populations with known threats or
Waterbirds Waterbird Conservation restricted distributions.

Plan (2001)

High Concern

Highly Imperiled
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(Table 3 continued)

Species suite

Source

Rank

Justification

Waterbirds BCR 28* Waterbird Moderate Concern Species meeting these criteria have, at the very least, declining populations and
Conservation Plan moderate threats or distributions, or stable populations with known threats or
(2005) High Concern restricted distributions.
Highly Imperiled
Southeast BCR 28 and | Tier I species Using Partners in Flight scoring criteria, this list includes all species meeting both
29* Waterbird continental and regional concern criteria, regional concern criteria only, or
Conservation Plan continental concern only.
(2006)
North American Moderate High Species meeting these criteria have de_creas_ing or un_known population trends
Waterfowl - (ducl_<s) or unkn_own or below p_opulatlon size objectives (geese and gwans). Those
Management Plan High species ra_mked in these categories because of other reasons (harvesf( importance or
; negative impacts on other species) were removed so that only species of greatest
Waterfowl (2004) Highest conservation need are reflected.

Atlantic Coast Joint
Venture waterfowl
Implementation Plan
(2005)

Moderate High

Species meeting these criteria have decreasing or unknown population trends
(ducks) or unknown or below population size objectives (geese and swans).

High

Species ranked in these categories because of other reasons (harvest importance

Highest

or negative impacts on other species) were removed from the list.

* More information about Bird Conservation Regions can be found at http://nabci-us.org/resources/bird-conservation-regions/
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Table 4. Additional species information that was used to develop criteria for the selection of SGCN reptiles and amphibians.

Species suite

Source

Rank

Justification

Terrestrial and
freshwater reptiles and
amphibians

Northeast Amphibian
and Reptile Species of
Regional responsibility
and Conservation
Concern

(ranked within both
categories of Regional
Responsibility
[Northeast comprises
<50% of US
distribution and
Northeast comprises
>50% of

US/Canada Distribution
(includes ‘close’)]

Moderate Concern

Species meeting these criteria have been ranked based on an assessment of the
frequency with which the species were identified within the Northeastern States’
Wildlife Action Plans as “Species of Greatest Conservation Need” and the
percentage of the species’ range within the Northeast. However, Species of
Moderate Concern and more severe were included regardless of the percentage of

High Concern

the species’ ranges within the northeast region, i.e., <50% or >50% in order to
capture several species at the limits of their range that occur in unique
ecosystems.

Severe Concern

Turtles in Trouble: The
World’s 25+ Most
Endangered Tortoises
and Freshwater Turtles
-2011

Any species of
freshwater turtle that
occurs in New Jersey
that is identified on this
list

This list is a result of a compilation and review of multiple sources including the
previous Top 25 lists from Turtle Conservation Fund (TCF, 2003) and Tortoise
and Freshwater Turtle Specialist Group (TFTSG, 2007), a synthesis of all the
2007 regional lists, review and recommendations based on extinction risk by/from
the membership of the TFTSG, a final review by the 30-member Steering
Committee of the TFTSG, and a discussion to finalize the list at a joint leadership
meeting of the principals of the Turtle Conservation Coalition.

Terrestrial and
freshwater reptiles and
amphibians

Vulnerability of At-risk
Species to Climate
Change in New York

Species considered
Moderately VVulnerable

Species meeting these criteria have been ranked based on the document,
Vulnerability of At-risk Species to Climate Change in NY, which relies heavily on
NatureServe’s Climate Change Vulnerability Index (CCVI) tool. The Moderately
Vulnerable species designation was used as our lowest selection criteria as

Species considered
Highly Vulnerable

NatureServe identifies many reptiles and amphibians as species whose abundance
or range is likely to decrease by 2050. In this timeframe, threats such as emerging
diseases are also expected to increase the vulnerabily of this group. The
document identifies the limitations to the CCVI, which does not assign value to a

Species considered
Extremely Vulnerable

number of other primary and secondary threats to wildlife.
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Appendix A: Criteria for Selecting Species of Greatest Conservation Need

(Table 4 continued)

Species suite Source Rank Justification
: : NOAA and FWS share jurisdiction over marine turtles, with NOAA having
lc\:linv(\j/;(tjs:: species for authority when turtles are in the water. Candidate Species are those petitioned
species that are actively being considered for listing as E or T, as well as those for
. which NMFS has initiated an ESA status review. Proposed species are those
Marine reptiles NOAA Fisheries Proposed species for NJ candidate species that were found to warrant listing as either T or E and were

waters

Species of Concern for
NJ waters

proposed as such in the Federal Register after completion of a status reviews.
Species of Concern are those about which NOAA’s NMFS has some concern
regarding status and threat, but for which insufficient information is available
under the ESA.

Table 5. Additional species information that was used to develop criteria for the selection of SGCN fish.

Species suite

Source

Rank

Justification

Freshwater

American Fisheries
Society publication,
“Conservation Status of
Imperiled North
American Freshwater
and Diadromous
Fishes” and associated
rankings, dated August
2008

Endangered for NJ waters

The AFS-Endangered Species Committee used existing lists to develop

Threatened for NJ waters

Vulnerable for NJ waters

a draft of the present list. AFSESC then added taxa meriting consideration and
provided rationale for inclusion. Each taxon was assigned current status, listing
criteria, and native ecoregion distribution. Endangered species includes taxon
that is in imminent danger of extinction throughout all or extirpation from a
significant portion of its range. Threatened species includes taxon that is in
imminent danger of becoming endangered throughout all or a significant
portion of its range. Vulnerable species includes taxon that is in imminent
danger of becoming threatened throughout its range (Jelks et al. 2008).

US Fish and Wildlife
Service

Species petitioned to be
listed

USFWS is the federal authority for status designation and listing of freshwater
fishes. Species petitioned to be listed under the ESA undergo a 90-day process
to determine whether there is enough evidence to move forward with a status
review.

A-9




Appendix A: Criteria for Selecting Species of Greatest Conservation Need

(Table 5 continued)

Species suite

Source

Rank |

Justification |

American Fisheries
Society publication,
“Marine, Estuarine, and
Diadromous Fish
Stocks at Risk of
Extinction in North
America (Exclusive of
Pacific Salmonids)”,
dated November 2000

Endangered for NJ waters

Threatened for NJ waters

Vulnerable for NJ waters

AFS recognizes the following categories of risk per Musick et al. (2011):
endangered, high risk of extinction in the wild in the immediate future (years);
threatened, not endangered but facing risk of extinction in the near future
(decades); vulnerable, not endangered or threatened severely but at possible
risk of falling into one of these categories in the near future.

Marine
: : NOAA Fisheries/ is the federal authority for determining status and listing of
\s:vz?éjr;date species for NJ marine fishes. Candidate Species are those petitioned species that are actively
being considered for listing as E or T, as well as those species for which NMFS
. has initiated an ESA status review. Proposed species are those candidate species
NOAA Fisheries Svggfssed species for NJ that were found to warrant listing as either T or E and were officially proposed
as such in the Federal Register after completion of a status review. Species of
. Concern are those about which
Species of Concern for NJ NOAA’s NMFS has some concern regarding status and threat, but for which
waters insufficient information is available under the ESA.
NOAA Fisheries manages a number of fish species in U.S. Atlantic and Gulf of
Mexico waters known as highly migratory species (HMS). These fish—
tuna, sharks, swordfish, and billfish—often migrate long distances, crossing
domestic and international boundaries. NOAA Fisheries is responsible for
Atlantic Highly Migratory managing HMS under the Magnuson-Stevens Fishery Conservation and
NOAA Fisheries Species (HMS) Management Act. In cooperation with an advisory panel, NOAA”s HMS
Management Division develops and implements fishery management plans for
Marine these species taking into account all domestic and international requirements

under the Atlantic Tunas Convention Act, Marine Mammal Protection Act, the
Endangered Species Act, and the Migratory Bird Treaty Act.

Atlantic States Marine
Fisheries Commission

Commercially/Recreationally
Important Species

The Atlantic States Marine Fisheries Commission, together with state fisheries
managers, develops fisheries management plans (FMPs) for species of value to
the commercial and recreational fishing industries. FMPs regulate fishing
practices through measures designed to ensure sustainable fish populations well
into the future.
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Appendix A: Criteria for Selecting Species of Greatest Conservation Need

Table 6. Additional species information that was used to develop criteria for the selection of SGCN macroinvertebrates.

Species suite

Source

Rank

Justification

Bees/Ants
(Hymenoptera)

Xerces Society Red
List

PE (possibly extinct)

ClI (critically imperiled)

I (Imperiled)

V (vulnerable)

DD (Data deficient)

The list was created by a panel of experts in the field of invertebrate
conservation and coordinated by the Xerces Society and the American Museum
of Natural History. The list was created with data from NatureServe and
various museum and research collections and papers. Members of the panel
ranked species based on the level of threats facing them or amount of
population decline they have suffered. Species deemed to be of conservation
concern but lacking sufficient data for a ranking were listed as DD (data
deficient and in need of further research).

Butterflies/
Lepidoptera

Schweitzer, D. F., M.
C. Minno, and D. L.
Wagner. 2011. Rare,
Declining, and Poorly
Known Butterflies and
Moths (Lepidoptera) of
Forests and Woodlands
in the Eastern United
States. U.S. Forest
Service, Forest Health
Technology Enterprise
Team, FHTET-2011-
01.

All species included in the
report and documented in
NJ.

This publication was a report created by a panel of Lepidoptera experts. It
analyzed all available regional Lepidoptera data from NatureServe, State
databases, and Lepidoptera research projects in order to generate a list and
report on the species of greatest conservation need.

Xerces Society Red
List

PE (possibly extinct)

ClI (critically imperiled)

I (Imperiled)

V (vulnerable)

DD (Data deficient)

The list was created by a panel of experts in the field of invertebrate
conservation and coordinated by the Xerces Society and the American Museum
of Natural History. The list was created with data from NatureServe and
various museum and research collections and papers. Members of the panel
ranked species based on the level of threats facing them or amount of
population decline they have suffered. Species deemed to be of conservation
concern but lacking sufficient data for a ranking were listed as DD (data
deficient and in need of further research).

Coleoptera

Xerces Society Red
List

PE (possibly extinct)

ClI (critically imperiled)

I (Imperiled)

V (vulnerable)

DD (Data deficient)

The list was created by a panel of experts in the field of invertebrate
conservation and coordinated by the Xerces Society and the American Museum
of Natural History. The list was created with data from NatureServe and
various museum and research collections and papers. Members of the panel
ranked species based on the level of threats facing them or amount of
population decline they have suffered. Species deemed to be of conservation
concern but lacking sufficient data for a ranking were listed as DD (data
deficient and in need of further research).
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Appendix A: Criteria for Selecting Species of Greatest Conservation Need

(Table 6 continued)

Species suite Source Rank Justification
The AFS-Endangered Species Committee lists crayfish based on a
American Fisheries Endangered comprehensive review of US/Canadian status. Definitions are as follows:
Society publication, Endangered (E) species are those species or subspecies in danger of extinction
Cravfi “Conservation Status of throughout all or significant portion of range. Threatened (T) species are those
rayfish - - Threatened . o
Crayfish Species” and species or subspecies likely to become endangered throughout all or a
associated rankings, significant portion of the range. Vulnerable species include species or
dated August 2007 Vulnerable subspecies that may become E or T by minor disturbances to its habitat and

deserves careful monitoring of abundance and distribution.

Dragonflies and
Damselflies/Odonata

Xerces Society Red
List

PE (possibly extinct)

ClI (critically imperiled)

I (Imperiled)

V (vulnerable)

DD (Data deficient)

The list was created by a panel of experts in the field of invertebrate
conservation and coordinated by the Xerces Society and the American Museum
of Natural History. The list was created with data from NatureServe and
various museum and research collections and papers. Members of the panel
ranked species based on the level of threats facing them or amount of decline
they have suffered. Species deemed to be of conservation concern but lacking
sufficient data for a ranking were listed as DD (data deficient and in need of
further research).

Northeastern Regional
Odonata Status
Assessment

All species found to be of
regional conservation
concern.

This list is being generated by a panel of experts from the Northeastern United
States. Data from NatureServe and individual State databases will be analyzed
to generate a list of species of regional conservation concern based on threats
and population decline.

Freshwater Mussels

US Fish and Wildlife
Service

Species petitioned to be
listed

FWS is federal authority for status determination and listing of freshwater
mussels; species petitioned to be listed under the ESA undergo a 90-day process
to determine whether there is enough evidence to move forward with a status
review.

Other Mollusks &

FWS is federal authority for status determination and listing of freshwater

Crustaceans US Fish and Wildlife Species petitioned to be invertebrates. Species petitioned to be listed under the ESA undergo a 90-day
(fairy shrimp, clam- Service listed process to determine whether there is enough evidence to move forward with a
shrimp) status review.
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Appendix A: Criteria for Selecting Species of Greatest Conservation Need

Table 7. Criteria that dictate if wildlife species are in need of further investigation. They are considered SGCN based on the DFW assessment as

being “data deficient.”

Species suite

Source

Rank

Justification

All taxonomic groups

NJ Division of Fish and

Wildlife

State Status of
Undetermined/Unknown per
Delphi process

New Jersey has adapted and implements the Delphi Status Review (or Delphi
Technique) to determine the relative endangerment or stability of a species’
population. A systematic method for reaching consensus among experts, the
Delphi process is an iterative process characterized by anonymity among the
participating experts and controlled feedback via the principal investigator. The
results of this status assessment are used to assign the legal status of species in
the state. Unknown (U) species are those for which it is impossible to assign E,
T, or SC because enough information on which to base a judgment simply does
not exist.
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

New Jersey's Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

The following table lists New Jersey's 656 Species of Greatest Conservation Need (SGCN), as updated for the this State Wildlife Action Plan. All of the state's indigenous
wildlife species were evaluated using the best available assessments of conservation status and trends. Each species met at least one of the chosen assessment criteria
described in Appendix A, Criteria for Selecting Species of Greatest Conservation Need, in order to be included on the SGCN list. The criteria category (or categories) met
by each SGCN are indicated below. Species that further advanced to Priority SGCN or Focal Species status are indicated in the far right columns.

Regional | Taxa

USFWS State NatureServe | NatureServe | IUCN SGCN Specific

Data Priority | Focal

Common Name Scientific Name List List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Bottlenose Dolphin Tursiops truncatus

Fin Whale Balaenoptera physalus X X X X X X X X

Gray Seal Halichoerus grypus X

Harbor Porpoise Phocoena phocoena X X X

Hooded Seal Cystophora cristata X

Humpback Whale Megaptera novaeangliae X X X X X X

North Atlantic Right Whale |Eubalaena glacialis X X X X X X X X X

Short-beaked Common Dolphin | Delphinus delphis X

Short-finned Pilot Whale Globicephala X

Striped Dolphin Stenella coeruleoalba X

Allegheny Woodrat Neotoma magister X X X X X X X X
American Pygmy Shrew Sorex hoyi X

Big Brown Bat Eptesicus fuscus X X X

Bobcat Lynx rufus X X X X

Eastern Small-footed Myotis |Myotis leibii X X X X X X

Fisher Martes pennanti X

Hairy-tailed Mole Parascalops breweri X X

Hoary Bat Lasiurus cinereus X X X X

Indiana Bat Myotis sodalis X X X X X X X X X
Least Shrew Cryptotis parva X X X

Little Brown Bat Myotis lucifugus X X X X X X X
Long-tailed Shrew Sorex dispar X X X

Marsh Rice Rat Oryzomys palustris X

Meadow Jumping Mouse Zapus hudsonius X

Northern Flying Squirrel Glaucomys sabrinus X

Northern Myotis Myotis septentrionalis X X X X X X X X
Red Bat Lasiurus borealis X X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

Regional

Taxa

USEWS State List NatureServe | NatureServe IUCN SGCN | Specific D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Silver-haired Bat Lasionycteris noctivagans X X X X
Smokey Shrew Sorex fumeus X X X
Southern Bog Lemming Synaptomys cooperi X X X
Star-nosed Mole Condylura cristata X X
Tricolored Bat Perimyotis subflavus X X X X
Tuckahoe Masked Shrew Sorex cinereus nigriculus X X
Water Shrew Sorex palustris X
Woodland Jumping Mouse |Napaeozapus insignis X X
Birds
Acadian Flycatcher Empidonax virescens X X X
American Bittern Botaurus lentiginosus X X X X
American Black Duck Anas rubripes X X X
American Coot Fulica americana X
American Golden Plover Pluvialis dominica X
American Kestrel Falco sparverius X X X X
American Oystercatcher Haematopus palliatus X X X X X
American Woodcock Scolopax minor X X X X
Atlantic Brant Branta bernicla hrota X X
Audubon's Shearwater Puffinus iherminieri X
Bald Eagle Haliaeetus leucocephalus X X X
Baltimore Oriole Icterus galbula X
Bank Swallow Riparia riparia X X
Barn Owl Tyto alba X X X
Barred Owl Strix varia X X
Bay-breasted Warbler Dendroica castanea X X X
Belted Kingfisher Megaceryle alcyon X
Bicknell's Thrush Catharus bicknelli X X X X
Black Rail Laterallus jamaicensis X X X X X X X X
Black Scoter Melanitta nigra X X
Black Skimmer Rynchops niger X X X X X
Black Tern Chlidonias niger X X X
Black-and-white Warbler Mniotilta varia X X X
Black-bellied Plover Pluvialis squatarola X
Black-billed Cuckoo Coccyzus erythropthalmus X X X X
Blackburnian Warbler Dendroica fusca X X X X
Black-crowned Night-heron |Nycticorax nycticorax X X X X
Black-throated Blue Warbler |Dendroica caerulescens X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

Regional

Taxa

USEWS State List NatureServe | NatureServe IUCN SGCN | Specific D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Black-throated Green Warbler |Dendroica virens X X X X
Blue-headed (Solitary) Vireo |Vireo solitarius X
Blue-winged Warbler Vermivora pinus X X X X
Bobolink Dolichonyx oryzivorus X X X X
Bridled tern Onychoprion anaethetus X X
Broad-winged Hawk Buteo platypterus X X X
Brown Thrasher Toxostoma rufum X X X X
Bufflehead Bucephala albeola X
Canada Goose Branta canadensis X
Canada Warbler Wilsonia canadensis X X X X
Canvashack Aythya valisineria X
Cape May Warbler Dendroica tigrina X X
Caspian Tern Hydroprogne caspia X
Cattle Egret Bubulcus ibis X X X
Cerulean Warbler Dendroica cerulea X X X X X X
Chimney Swift Chaetura pelagica X X X X
Chuck-will's-widow Caprimulgus carolinensis X X X
Clapper Rail Rallus longirostris X X X
Cliff Swallow Petrochelidon pyrrhonota X
Common Eider Somateria mollissima X X X
Common Gallinule Gallinula galeata X X
Common Loon Gavia immer X X X
Common Nighthawk Chordeiles minor X X X
Common Tern Sterna hirundo X X X X X
Cooper's Hawk Accipiter cooperii X
Dickcissel Spiza americana X X X
Dunlin Calidris alpina X
Eastern Kingbird Tyrannus tyrannus X
Eastern Meadowlark Sturnella magna X X X X X
Eastern Towhee Pipilo erythrophthalmus X X X
Eastern Wood-pewee Contopus virens X
Field Sparrow Spizella pusilla X X X
Forster's Tern Sterna forsteri X X X X
Glossy Ibis Plegadis falcinellus X X
Golden Eagle Aquila chrysaetos X X
Golden-winged Warbler Vermivora chrysoptera X X X X X X
Grasshopper Sparrow Ammodramus savannarum X X X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

Regional

Taxa

USEWS State List NatureServe | NatureServe IUCN SGCN | Specific D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Gray Catbird Dumetella carolinensis X
Gray-cheeked Thrush Catharus minimus X
Great Blue Heron Ardea herodias X
Great Crested Flycatcher Myiarchus crinitus X
Greater Scaup Aythya marila X
Greater Shearwater Puffinus gravis X
Greater Yellowlegs Tringa melanoleuca X
Gull-billed Tern Gelochelidon nilotica X X X X
Henslow's Sparrow Ammodramus henslowii X X X X X X
Hooded Merganser Lophodytes cucullatus X X
Hooded Warbler Wilsonia citrina X X X X
Horned Grebe Podiceps auritus X
Horned Lark Eremophila alpestris X X X
Hudsonian Godwit Limosa haemastica X X
Kentucky Warbler Oporornis formosus X X X X X
Killdeer Charadrius vociferus X
King Rail Rallus elegans X X X X
Least Bittern Ixobrychus exilis X X X X
Least Flycatcher Empidonax minimus X
Least Sandpiper Calidris minutilla X
Least Tern Sternula antillarum X X X X X
Lesser Scaup Aythya affinis X
Lesser Yellowlegs Tringa flavipes X
Little Blue Heron Egretta caerulea X X X X X
Loggerhead Shrike Lanius ludovicianus migrans X X X X X
Long-eared Owl Asio otus X X X X
Long-tailed Duck Clangula hyemalis X X
Louisiana Waterthrush Seiurus motacilla X X X
Manx Shearwater Puffinus puffinus X X
Marbled Godwit Limosa fedoa X X X
Marsh Wren Cistothorus palustris X X X
Nashville Warbler Oreothlypis ruficapilla X
Nelson's Sharp-tailed Sparrow |[Ammodramus nelsoni X X
Northern Bobwhite Colinus virginianus X X X X X
Northern Flicker Colaptes auratus X
Northern Gannet Morus bassanus X
Northern Goshawk Accipiter gentilis X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Northern Harrier Circus cyaneus X X X X X
Northern Parula Parula americana X X X
Northern Pintail Anas acuta X X
Northern Saw-Whet Owl Aegolius acadicus X
Olive-sided Flycatcher Contopus cooperi X X X X
Osprey Pandion haliaetus X X
Peregrine Falcon Falco peregrinus X X X X X
Pied-billed Grebe Podilymbus podiceps X X X X X
Piping Plover Charadrius melodus X X X X X X X X X
Prairie Warbler Dendroica discolor X X X
Prothonotary Warbler Protonotaria citrea X X X X
Purple Finch Carpodacus purpureus X
Purple Martin Progne subis X
Purple Sandpiper Calidris maritima X X X
Razorbill Alca torda X X
Red Knot Calidris canutus X X X X X X X
Red-headed Woodpecker Melanerpes erythrocephalus X X X X X X
Red-shouldered Hawk Buteo lineatus X X X
Red-throated Loon Gavia stellata X
Roseate Tern Sterna dougallii dougalli X X X X X X
Rose-breasted Grosbeak Pheucticus ludovicianus X
Royal Tern Sterna maxima X
Ruddy Duck Oxyura jamaicensis X
Ruddy Turnstone Arenaria interpres X X X X
Ruffed Grouse Bonasa umbellus X X X
Rusty Blackbird Euphagus carolinus X X X X
Saltmarsh Sparrow Ammodramus caudacutus X X X X X
Sanderling Calidris alba X X X X
Savannah Sparrow Passerculus sandwichensis X X
Scarlet Tanager Piranga olivacea X X X X
Seaside Sparrow Ammodramus maritimus X X X
Sedge Wren Cistothorus platensis X X X X
Semipalmated Sandpiper Calidris pusilla X X X X
Sharp-shinned Hawk Accipiter striatus X
Short-billed Dowitcher Limnodromus griseus X
Short-eared Owl Asio flammeus X X X X
Snowy Egret Egretta thula X X X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Solitary Sandpiper Tringa solitaria X
Sora Porzana carolina X X X
Spotted Sandpiper Actitis macularius X
Summer Tanager Piranga rubra X X X
Surf Scoter Melanitta perspicillata X
Swainson's Warbler Limnothlypis swainsonii X X X
Tricolored Heron Egretta tricolor X X X X X
Upland Sandpiper Bartramia longicauda X X X X
Veery Catharus fuscescens X X X X
Vesper Sparrow Pooecetes gramineus X X X X
Virginia Rail Rallus limicola X
Whimbrel Numenius phaeopus X X X X
Whip-poor-will Caprimulgus vociferus X X
White-rumped Sandpiper Calidris fuscicollis X X
White-throated Sparrow Zonotrichia albicollis X
White-winged Scoter Melanitta fusca X
Willet Tringa semipalmata X X X
Willow Flycatcher Empidonax traillii X X X
Wilson's Phalarope Phalaropus tricolor X X X
Winter Wren Troglodytes hiemalis X
Wood Duck Aix sponsa X
Wood Thrush Hylocichla mustelina X X X X X
Worm-eating Warbler Helmitheros vermivorum X X X X
Yellow-bellied Flycatcher Empidonax flaviventris X
Yellow-billed Cuckoo Coccyzus americanus X
Yellow-breasted Chat Icteria virens X X X X
Yellow-crowned Night-heron [Nyctanassa violacea X X X X
Yellow-throated Vireo Vireo flavifrons X X X

Reptiles & Amphibians

Allegheny Dusky Salamander | Desmognathus ochrophaeus X X

Atlantic Coast Leopard Frog! |Lithobates kauffeldi X

Blue-spotted Salamander Ambystoma laterale X X X X
Carpenter Frog Lithobates virgatipes X X X X X
Cope's Gray Treefrog Hyla chrysoscelis X X X

Eastern Mud Salamander Pseudotriton montanus X X X X

Eastern Spadefoot Scaphiopus holbrookii X X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Eastern Tiger Salamander Ambystoma tigrinum X X X X
Four-toed Salamander Hemidactylium scutatum X
Fowler's Toad Anaxyrus fowleri X X X
Green Treefrog! Hyla cinerea X
Jefferson Salamander Ambystoma jeffersonianum X X X X
Longtail Salamander Eurycea longicauda X X X X X
Marbled Salamander Ambystoma opacum X X X X
New Jersey Chorus Frog Pseudacris kalmi X X X X
Northern Cricket Frog Acris crepitans crepitans X X X X
Northern Dusky Salamander |Desmognathus fuscus X X
Northern Red Salamander Pseudotriton ruber ruber X X X X
Northern Spring Gyrlnop_h_llus porphyriticus X X X X
Salamander porphyriticus
Northern Two-fined Eurycea bislineata X X
Salamander
Pine Barrens Treefrog Hyla andersonii X X X X
Slimy Salamander Plethodon glutinosus X X
Southern Leopard Frog Lithobates sphenocephala X X
Spotted Salamander Ambystoma maculatum X
Atlantic Green Turtle Chelonia mydas X X X X X X X X X
Atlantic Hawksbill Eretmochelys imbricata X X X X X X X X
Atlantic Leatherback Dermochelys coriacea X X X X X X X X X
Atlantic Loggerhead Caretta caretta X X X X X X X X X
Atlantic Ridley Lepidochelys kempii X X X X X X X X X
Bog Turtle Glyptemys muhlenbergii X X X X X X X X X
Corn Snake Elaphe guttata guttata X X X X X
Eastern Box Turtle Terrapene carolina carolina X X X X X
Eastern Fence Lizard Sceloporus undulatus X
Eastern Hognose Snake Heterodon platirhinos X X X X
Eastern Kingsnake Lampropeltis getula getula X X
Eastern Mud Turtle Kinosternon subrubrum X
Eastern Painted Turtle Chrysemys picta picta X
Eastern Ratsnake Elaphe obsoleta X
Eastern Redbelly Turtle Pseudemys rubriventris X X X X
Eastern Ribbon Snake Thamnophis sauritus X X X
Eastern Smooth Earth Snake |Virginia valeriae valeriae X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

Regional

Taxa

USEWS State List NatureServe | NatureServe IUCN SGCN | Specific D_at_a Priority FOCc:i|

Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Eastern Worm Snake Carphophis amoenus X
Five-lined Skink Eumeces fasciatus X
Ground Skink Scincella lateralis X X
Northern Black Racer Coluber constrictor X X X X
Northern Brown Snake Storeria dekayi dekayi X X
Northern Copperhead Snake |Agkistrodon contortrix X X X X
Northern Diamondback Malaclemys terrapin

. . X X X
Terrapin terrapin
Northern Pine Snake Pituophis melanoleucus X X X

melanoleucus

Northern Ringneck Snake Diadophis punctatus edwardsii X X
Northern Scarlet Snake Cemophora coccinea copei X X X X
Queen Snake Regina septemvittata X X X X
Rough Green Shake Opheodrys aestivus X X X
Smooth Green Snake Liochlorophis vernalis X X X
Spotted Turtle Clemmys guttata X X X X X
Timber Rattlesnake Crotalus horridus horridus X X X X X
Wood Turtle Glyptemys insculpta X X X X X X

American Brook Lamprey Lethenteron appendix X X X X

Banded Sunfish Enneacanthus obesus X X X X
Blackbanded Sunfish Enneacanthus chaetodon X X X X
Bluespotted Sunfish Enneacanthus gloriosus X X

Bridle Shiner Notropis bifrenatus X X X X X X X X
Brook Trout Salvelinus fontinalis X X X X X
Comely Shiner Notropis amoenus X X X X X
Cutlips Minnow Exoglossum maxillingua X X X

Eastern Mudminnow Umbra pygmaea X X X

Fallfish Semotilus corporalis X X

Ironcolor Shiner Notropis chalybaeus X X X X X
Margined Madtom Noturus insignis X X X

Mud Sunfish Acantharchus pomotis X X X X X
Northern Hog Sucker Hypentelium nigricans X X

Pirate Perch Aphredoderus sayanus X

Redbreast Sunfish Lepomis auritus X X X

Satinfin Shiner Cyprinella analostana X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Shield Darter Percina peltata X X X X
Slimy Sculpin Cottus cognatus X X X X
Spotfin Shiner Cyprinella spiloptera X
Swallowtail Shiner Notropis procne X X
Swamp Darter Etheostoma fusiforme X X X X
Tadpole Madtom Noturus gyrinus X X
White Catfish Ameiurus catus X
Yellow Bullhead Ameiurus natalis X
Alewife Alosa pseudoharengus X X X X
American Eel Anguilla rostrata X X X
American Sand Lance Ammodytes americanus X X
American Shad Alosa sapidissima X X
Atlantic Angel Shark Squatina dumeril X X X X
Atlantic Cod Gadus morhua X X
Atlantic Herring Clupea harengus X X X
Atlantic Mackerel Scomber scombrus X X X
Atlantic Menhaden Brevoortia tyrannus X
Atlantic Silverside Menidia menidia X X
Atlantic Sturgeon Acipenser oxyrinchus X X X X X X X X X
Atlantic Tomcod Microgadus tomcod X X X
Barndoor Skate Dipturus laevis X X X X X
Basking Shark Cetorhinus maximus X X X
Bigeye Thresher Shark Alopias superciliosus X X
Black Drum Pogonias cromis X
Black Sea Bass Centropristis striata X
Blue shark Prionace glauca X X X X
Blueback Herring Alosa aestivalis X X X X X
Bluefish Pomatomus saltatrix X
Butterfish Peprilus triacanthus X X X
Common Thresher Shark Alopias vulpinus X X X X
Cunner Tautogolabrus adspersus X X
Dusky Shark Carcharhinus obscurus X X X X
Eastern Silvery Minnow Hybognathus regius X X
Fourspine Stickleback Apeltes quadracus X X
Fourspot Flounder Paralichthys oblongus X X
Goosefish Lophius americanus X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Hickory Shad Alosa mediocris X X
Little Skate Leucoraja erinacea X X X
Longfin Mako Shark Isurus paucus X X
Longfin Squid Loligo pealei X
Mummichog Fundulus heteroclitus X X
Narrowtooth Shark Carcharhinus brachyurus X X
Night Shark Carcharhinus signatus X X X X
Northern Puffer Sphoeroides maculatus X X X
Northern Searobin Prionotus carolinus X X
Ocean Pout Zoarces americanus X X
Oyster Toadfish Opsanus tau X X
Porbeagle Shark Lamna nasus X X X X X
Red Drum Sciaenops ocellatus X
Red Hake Urophycis chuss X X
Roughtail Stingray Dasyatis centroura X X
Sand Tiger Shark Carcharias taurus X X X X
Sandbar Shark Carcharhinus milberti X X
Scalloped Hammerhead Sphyrna lewini X X X X
Scup Stenotomus chrysops X
Sea Raven Hemitripterus americanus X X
Sharpnose Sevengill Shark  |Heptranchias perlo X X
Shortfin Mako Isurus oxyrinchus X X X X X
Shortnose Sturgeon Acipenser brevirostrum X X X X X X X X X
Silver Hake Merluccius bilinearis X X
Sixgill Shark Hexanchus griseus X X
Smooth Dogfish Mustelus canis X X
Smooth Hammerhead Sphyrna zygaena X X X X X
Spiny Dogfish Squalus acanthias X X X
Spotfin Killifish Fundulus luciae X X X
Striped Bass Morone saxatilis X X
Striped Killifish Fundulus majalis X X
Striped Searobin Prionotus evolans X X
Summer Flounder Paralichthys dentatus X
Tautog Tautoga onitis X X X X
Thorny skate Amblyraja radiata X X X X
Weakfish Cynoscion regalis X
Whale Shark Rhincodon typus X X

B-10




Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USFWS . | NatureServe | NatureServe | IUCN Regional Ta>§a_ Data Priority | Focal
Li State List Global Rank | s Rank | Red Li SGCN | Specific Defici SGCN .
Common Name Scientific Name ist obal Ran tate Ran edList| = . Criteria | DEficient Species
Windowpane Scophthalmus aquosus X X
. P leuron
Winter Flounder seuqlop euronectes X X X
americanus
Winter Skate Leucoraja ocellata X X X

Invertebrates

Horseshoe Crab [Limulus polyphemus | | | | | | | x| | x|
American Bumble Bee Bombus pensylvanicus X X X X X
Ashton Cuckoo Bumble Bee |Bombus bohemicus X X X X
Macropis Cuckoo Bee Epeoloides pilosula X X2

Orchard Mason Bee Osmia lignaria X X2

Rusty Patched Bumble Bee |Bombus affinis X X X X X X X
Sanderson Bumble Bee Bombus sandersoni X X

Southern Plains Bumble Bee [Bombus fraternus X X X X
Unnamed bee Andrena ceanothi X X2

Unnamed bee Andrena confederata X X2

Unnamed bee Andrena duplicata X X2

Unnamed bee Andrena frigida X X2

Unnamed bee Andrena fulvipennis X X2

Unnamed bee Andrena geranii X X2

Unnamed bee Andrena helianthi X X2

Unnamed bee Andrena hirticincta X X2

Unnamed bee Andrena ilicis X X2

Unnamed bee Andrena integra X X2

Unnamed bee Andrena krigiana X X2

Unnamed bee Andrena neonana X X2

Unnamed bee Andrena nivalis X X2

Unnamed bee Andrena personata X X2

Unnamed bee Andrena placata X X2

Unnamed bee Andrena platyparia X X2

Unnamed bee Andrena rudbeckiae X X2

Unnamed bee Andrena screpteropsis X X2

Unnamed bee Andrena uvulariae X X2

Unnamed bee Andrena ziziaeformis X X2

Unnamed bee Ceratina zadontomerus X X2

Unnamed bee Heriades leavitti X X2
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Unnamed bee Hoplitis spoliata X X2
Unnamed bee Lasioglossum anomalum X X2
Unnamed bee Lasioglossum apopkense X X2
Unnamed bee Lasioglossum arantium X X2
Unnamed bee Lasioglossum atwoodi X X2
Unnamed bee Lasioglossum birkmanni X X2
Unnamed bee Lasioglossum ceanothi X X2
Unnamed bee Lasioglossum cinctipes X X2
Unnamed bee Lasioglossum creberrimum X X2
Unnamed bee Lasioglossum ellisiae X X2
Unnamed bee Lasioglossum heterognathum X X2
Unnamed bee Lasioglossum katherineae X X2
Unnamed bee Lasioglossum nymphale X X2
Unnamed bee Lasioglossum paradmirandum X X2
Unnamed bee Lasioglossum pectinatum X X2
Unnamed bee Lasioglossum perpunctatum X X2
Unnamed bee Lasioglossum planatum X X2
Unnamed bee Lasioglossum rozeni X X2
Unnamed bee Lasioglossum smilacinae X X2
Unnamed bee Lasioglossum taylorae X X2
Unnamed bee Lasioglossum versans X X2
Unnamed bee Lithurgus chrysurus X X2
Unnamed bee Macropis ciliata X X2
Unnamed bee Megachile addenda X X2
Unnamed bee Megachile apicalis X X2
Unnamed bee Megachile centuncularis X X2
Unnamed bee Megachile concinna X X2
Unnamed bee Megachile frigida X X2
Unnamed bee Megachile ingenua X X2
Unnamed bee Megachile integra X X2
Unnamed bee Megachile montivaga X X2
Unnamed bee Megachile mucida X X2
Unnamed bee Megachile petulans X X2
Unnamed bee Megachile relativa X X2
Unnamed bee Melissodes agilis X X2
Unnamed bee Melissodes communis X X2
Unnamed bee Melissodes denticulata X X2
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Unnamed bee Melissodes druriella X X2
Unnamed bee Nomada affabilis X X2
Unnamed bee Nomada bella X X2
Unnamed bee Nomada ceanothi X X2
Unnamed bee Nomada parva X X2
Unnamed bee Nomada perplexa X X2
Unnamed bee Nomada vegana X X2
Unnamed bee Osmia albiventris X X2
Unnamed bee Osmia collinsiae X X2
Unnamed bee Osmia distincta X X2
Unnamed bee Osmia sandhouseae X X2
Unnamed bee Osmia taurus X X2
Unnamed bee Paralictus cephalotes X X2
Unnamed bee Perdita bradleyi X X2
Unnamed bee Pseudoanthidium nanum X X2
Unnamed bee Pseudopanurgus andrenoides X X2
Unnamed bee Pseudopanurgus compositarum X X2
Unnamed bee Pseudopanurgus nebrascensis X X2
Unnamed bee Sphecodes autumnalis X X2
Unnamed bee Sphecodes banksii X X2
Unnamed bee Sphecodes carolinus X X2
Unnamed bee Sphecodes cressonii X X2
Unnamed bee Sphecodes davisii X X2
Unnamed bee Sphecodes fattigi X X2
Unnamed bee Sphecodes heraclei X X2
Unnamed bee Sphecodes levis X X2
Unnamed bee Sphecodes pimpinellae X X2
Unnamed bee Stelis labiata X X2
Unnamed bee Stelis lateralis X X2
Unnamed bee Stelis louisae X X2
Unnamed bee Trachusa dorsalis X X2
Unnamed bee Triepeolus cressonii X X2
Unnamed bee Triepeolus lunatus X X2
Unnamed cellophane bee Colletes bradleyi X X2
Unnamed cellophane bee Colletes compactus X X2
Unnamed cellophane bee Colletes consors X X2
Unnamed cellophane bee Colletes inaequalis X X2
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Unnamed cellophane bee Colletes simulans X X2
Unnamed cellophane bee Colletes speculiferus X X2
Unnamed cuckoo bee Epeolus lectoides X X2
Unnamed leaf-cutter bee Coelioxys alternata X X2
Unnamed leaf-cutter bee Coelioxys dolichos X X2
Unnamed leaf-cutter bee Coelioxys hunteri X X2
Unnamed leaf-cutter bee Coelioxys moesta X X2
Unnamed leaf-cutter bee Coelioxys octodentata X X2
Unnamed leaf-cutter bee Coelioxys porterae X X2
Unnamed leaf-cutter bee Coelioxys rufitarsis X X2
Unnamed solitary bee Anthophora abrupta X X2
Unnamed sweat bee Augochlorella persimilis X X2
Unnamed sweat bee Augochloropsis sumptuosa X X2
Unnamed yellow-masked bee [Hylaeus illinoisensis X X?
Unnamed yellow-masked bee |Hylaeus leptocephalus X X?
Unnamed yellow-masked bee |Hylaeus schwarzii X X?
Unnamed yellow-masked bee |Hylaeus sparsus X X?
Variable Cuckoo Bumble Bee |Bombus variabilis X X X X
Yellow Bumble Bee Bombus fervidus X X X X
Yellow-banded Bumble Bee |Bombus terricola X X X X X
Aaron's Skipper Poanes aaroni X
Acadian Hairstreak Satyrium acadicum X X X X
Appalachian Azure Celastrina neglectamajor X
Appalachian Grizzled Skipper |Pyrgus wyandot X X X X X
Avrctic Skipper Carterocephalus palaemon X
Arogos Skipper Atrytone arogos arogos X X X X X X
Baltimore Checkerspot Euphydryas phaeton X X X
Bog Copper Lycaena epixanthe X
Bronze Copper Lycaena hyllus X X X X
Checkered White Pontia protodice X X X
Columbine Duskywing Erynnis lucilius X
Common Roadside Skipper |Amblyscirtes vialis X X X X
Compton Tortoise Shell Nymphalis vaualbum X X
Coral Hairstreak Satyrium titus X
Dion Skipper Euphyes dion X
Dotted Skipper Hesperia attalus slossonae X X X X X X

B-14




Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

West Virginia White

Pieris virginiensis

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Dusted Skipper Atrytonopsis hianna X X X
Early Hairstreak Erora laeta X X
Edwards' Hairstreak Satyrium edwardsii X
Eyed Brown Satyrodes eurydice X X
Falcate Orange Tip Anthocharis midea X
Frosted Elfin Callophrys irus X X X X X X
Georgia Satyr Neonympha helicta X X X X X X
Giant Swallowtail Papilio cresphontes X
Gold-banded Skipper Autochton cellus X
Gray Comma Polygonia progne X X X X
Great Purple Hairstreak Atlides halesus X
Harris' Checkerspot Chlosyne harrisii X X X
Harvester Feniseca tarquinius X
Henry's Elfin Callophrys henrici X
Hessel's Hairstreak Callophrys hesseli X X X X X
Hickory Hairstreak Satyrium caryaevorum X X X
Hoary Elfin Callophrys polios X X X X X
Leonard's Skipper Hesperia leonardus X X X X X
Long Dash Polites mystic X X
Mitchell's Satyr Neonympha mitchellii mitchellii X X X X X X
Monarch Danaus plexippus X X X X X
Mottled Duskywing Erynnis martialis X
Mustard (Eastern Veined) .
. Pieris oleracea X
White
Northern Metalmark Calephelis borealis X X X X X X
Northern Oak Hairstreak Satyrium favonius ontario X X X
Pepper and Salt Skipper Amblyscirtes hegon X X X X
Persius Duskywing Erynnis persius X
Rare Skipper Problema bulenta X X X X X
Regal Fritillary Speyeria idalia X
Silver-bordered Fritillary Boloria selene myrina X X X X
Silvery Checkerspot Chlosyne nycteis X
Sleepy Dusky Wing Erynnis brizo X X
Two-spotted Skipper Euphyes bimacula X X X X
X
X

White M Hairstreak

Parrhasius m-album
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Eastern Fairy Shrimp |Eubranchipus holmanii X X
Aster Flower Moth Schinia septentrionalis X X X
Barrens Dagger Moth Acronicta albarufa X X
Bird Dropping Moth Cerma cora X X
Boreal Fan Moth Brachionycha borealis X X
Broad-lined Erastra Erastria coloraria X X X X
Buchholz's Dart Moth Agrotis buchholzi X X X X X
Buchholz's Gray Hypomecis buchholzaria X X X X
Carter's Noctuid Moth Spartiniphaga carterae X X X X X
Chain Fern Borer Moth Papaipema stenocelis X
Coastal Bog Metarranthis Metarranthis pilosaria X X
Columbine Borer Moth Papaipema leucostigma X
Consort Underwing Catocala consors X
Culvers Root Borer Moth Papaipema sciata X X X X
Daecke's Pyralid Moth Crambus daeckellus X X X X X
Dark Stoneroot Borer Moth  |Papaipema duplicata X
Doll's Merolonche Acronicta dolli X X X X
False Foxglove Seed Pyrrhia aurantiago X X
Golden Borer Moth Papaipema cerina X X X X
Graceful Clearwing Hemaris gracilis X X X
Granitosa Fern Moth Callopistria granitosa X X
Hop Borer Moth Papaipema circumlucens X
Lemmer's Noctuid Moth Lithophane lemmeri X X X
Lizard Tail Borer Moth Parapamea buffaloensis X X
Marbled Underwing Catocala marmorata X X
Maritime Sunflower Borer  |Papaipema maritima X X X X X
Pine Barrens Speranza Speranza exonerata X X
Pink Sallow Psectraglaea carnosa X X X X
Pink Streak Faronta rubripennis X X X
Pitcher Plant Borer Moth Papaipema appassionata X X
Placentia Tiger Moth Grammia placentia X X X
Plain Schizura Schizura apicalis X X X X
Precious Underwing Catocala pretiosa pretiosa X X
Sand Myrtle Looper/Pink Cyclophora culicaria X X X X
Schweitzer's Buckmoth Hemileuca sp. 2 X X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Southern Ptichodis Ptichodis bistrigata X X X
Stoneroot Flower Moth Psectrotarsia hebardi X
Sunflower Borer Moth Papaipema necopina X
Turtlehead Borer Papaipema nepheleptena X
Umbellifer Borer Papaipema birdi X
Underwing Catocala herodias gerhardi X X X
Unnamed borer moth Papaipema eupatorii X X
Unnamed borer moth Papaipema harrisii X X X
Unnamed borer moth Papaipema lysimachiae X X
Unnamed borer moth Papaipema nelita X
Unnamed borer moth Papaipema pterisii X X
Unnamed borer moth Papaipema rigida X X
Unnamed borer moth Papaipema unimoda X
Unnamed geometer moth Apodrepanulatrix liberaria X X X
Unnamed geometrid moth Lytrosis sinuosa X X
Unnamed geometrid moth Metarranthis lateritiaria X X X
Unnamed hand-maid moth  |Datana ranaeceps X X
Unnamed moth Dichagyris reliqua X X X X
Unnamed noctuid moth Lithophane lepida X
Unnamed notodontid moth  |Heterocampa varia X X X X X
Yellow Edged Pygarctia Pygarctia abdominalis X X X X
Yellow Stoneroot Borer Papaipema astuta X X X X
Brook Floater Alasmidonta varicosa X X X X X X X
Creeper Strophitus undulatus X X
Dwarf Wedgemussel Alasmidonta heterodon X X X X X X X X
Eastern Lampmussel Lampsilis radiata X X X X
Eastern Pondmussel Ligumia nasuta X X X
Green Floater Lasmigona subviridis X X X X X X X
Tidewater Mucket Leptodea ochracea X X X X X X
Triangle Floater Alasmidonta undulata X X X X
Yellow Lampmussel Lampsilis cariosa X X X X X X X
Allegheny River Cruiser Macromia alleghaniensis X X X
Amber-winged Spreadwing |Lestes eurinus X X
Arrowhead Spiketail Cordulegaster obliqua X X X
Atlantic Bluet Enallagma doubledayi X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal S;_;é?ic D_at_a Priority FOCc:i|
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Banner Clubtail Gomphus apomyius X X X X X
Beaverpond Clubtail Gomphus borealis X X
Brook Snaketail Ophiogomphus aspersus X X X
Brush-tipped Emerald Somatochlora walshii X X
Cobra Clubtail Gomphus vastus X X
Coppery Emerald Somatochlora georgiana X X X X X
Crimson-ringed Whiteface  |Leucorrhinia glacialis X X
Delta-spotted Spiketail Cordulegaster diastatops X
Elfin Skimmer Nannothemis bella X
Extra-striped Snaketail Ophiogomphus anomalus X X X
Forcipate Emerald Somatochlora forcipata X X
Golden-winged Skimmer Libellula auripennis X X
Gray Petaltail Tachopteryx thoreyi X X X
Green-faced Clubtail Gomphus viridifrons X X X X X
Green-striped Darner Aeshna verticalis X
Harpoon Clubtail Gomphus descriptus X X X
Hudsonian Whiteface Leucorrhinia hudsonica X X
Kennedy's Emerald Somatochlora kennedyi X X X X
Lilypad Clubtail Arigomphus furcifer X X
Little Blue Dragonlet Erythrodiplax minuscula X
Little Bluet Enallagma minusculum X X
Maine Snaketail Ophiogomphus mainensis X X X
Martha's Pennant Celithemis martha X
Midland Clubtail Gomphus fraternus X X
Mottled Darner Aeshna clepsydra X X
New England Bluet Enallagma laterale X X X X X X
Ocellated Darner Boyeria grafiana X X
Pine Barrens Bluet Enallagma recurvatum X X X X X X X
Rapids Clubtail Gomphus quadricolor X X X X X
Riffle Snaketail Ophiogomphus carolus X X
Robust Baskettail Epitheca spinosa X X X X
Sable Clubtail Gomphus rogersi X X X
Scarlet Bluet Enallagma pictum X X X X X X X
Seaside Dragonlet Erythrodiplax berenice X
Septima's Clubtail Gomphus septima X X X X X X
Ski-tailed Emerald Somatochlora elongata X X
Southern Pygmy Clubtail Lanthus vernalis X X
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Appendix B: New Jersey’s Species of Greatest Conservation Need and the Selection Criteria Each Fulfilled

(SGCN & the selection criteria fulfilled continued)

USEWS State List NatureServe | NatureServe IUCN R;glgr;lal ngé?ic D_at_a Priority Focgl
Common Name Scientific Name List Global Rank | State Rank | Red List List Criteria Deficient | SGCN | Species
Sparkling Jewelwing Calopteryx dimidiata X
Spatterdock Darner Rhionaeschna mutata X X
Spine-crowned Clubtail Gomphus abbreviatus X X X X
Subarctic Darner Aeshna subarctica X X X
Superb Jewelwing Calopteryx amata X X X X
Taper-tailed Darner Gomphaeschna antilope X
Tiger Spiketail Cordulegaster erronea X X
Uhler's Sundragon Helocordulia uhleri X
Umber Shadowdragon Neurocordulia obsoleta X X
Williamson's Emerald Somatochlora williamsoni X X
Zebra Clubtail Stylurus scudderi X X X
American Burying Beetle Nicrophorus americanus X X X X X X X
Appalachian Tiger Beetle Cicindela ancocisconensis X X X X X
Beach-dune Tiger Beetle Cicindela hirticollis X
Cobblestone Tiger Beetle Cicindela marginipennis X X X X X X
Common Claybank Tiger | i jela limbalis X X
Beetle
Little White Tiger Beetle Cicindela lepida X X X X X X
Margined Tiger Beetle Cicindela marginata X
Ngw Jersey Pine Barrens Cicindela patruela X X % X X X
Tiger Beetle consentanea
g:g:llweeastern Beach Tiger Cicindela dorsalis dorsalis X X X X X X X X
Southeastern Beach Tiger Cicindela dorsalis media X X X X X
Beetle
Unnamed tiger beetle Cicindela patruela X X X X

1 Species was added to the SGCN list due to an official status change in the time since the original list was drafted in February 2015. Species did not advance beyond the
SGCN list; thus their addition did not affect the Focal Species selection process.
2 Data are under development by Rutgers University.
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Appendix C: Species of Greatest Conservation Need, their Distribution within New Jersey, and Habitat Associations

Species of Greatest Conservation Need, their Distribution within New Jersey, and Habitat Associations

The following table lists New Jersey's 656 Species of Greatest Conservation Need (SGCN), the Landscape regions in which they occur, and the general habitat types with which each species is associated.

Species of Greatest Conservation Need Landscape Region Habitat Association
. Piedmont Barren and . Marine Marine
Common Name Scientific Name Atlantic | Delaware Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Beach Exposed Tidal | Coldwater| Warmwater Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Bottlenose Dolphin Tursiops truncatus X X X X
Fin Whale Balaenoptera physalus X X X
Gray Seal Halichoerus grypus X X X X X X X
Harbor Porpoise Phocoena phocoena X X X X
Hooded Seal Cystophora cristata X X X X X X X
Humpback Whale Megaptera novaeangliae X X X
North Atlantic Right Whale Eubalaena glacialis X X X
Short-beaked Common Dolphin |Delphinus delphis X X
Short-finned Pilot Whale Globicephala macrorhynchus X X
Striped Dolphin Stenella coeruleoalba X X
Allegheny Woodrat Neotoma magister X X X
American Pygmy Shrew Sorex hoyi X X X
Big Brown Bat Eptesicus fuscus X X X X X X
Bobcat Lynx rufus X X X X
Eastern Small-footed Myotis Myotis leibii X X X X
Fisher Martes pennanti X X X
Hairy-tailed Mole Parascalops breweri X X X X X
Hoary Bat Lasiurus cinereus X X X X X X
Indiana Bat Myotis sodalis X X X X X X
Least Shrew Cryptotis parva X X X X X X X X
Little Brown Bat Myotis lucifugus X X X X X X
Long-tailed Shrew Sorex dispar X X X
Marsh Rice Rat Oryzomys palustris X X X X
Meadow Jumping Mouse Zapus hudsonius X X X X X X X X
Northern Flying Squirrel Glaucomys sabrinus X X
Northern Myotis Myotis septentrionalis X X X X X X X
Red Bat Lasiurus borealis X X X X X X
Silver-haired Bat Lasionycteris noctivagans X X X X X X
Smokey Shrew Sorex fumeus X X X
Southern Bog Lemming Synaptomys cooperi X X X X X X X
Star-nosed Mole Condylura cristata X X X X X X
Tricolored Bat Perimyotis subflavus X X X X X X
Tuckahoe Masked Shrew Sorex cinereus nigriculus X X
Water Shrew Sorex palustris X X
Woodland Jumiini Mouse Naiaeozaius insiinis X X X
Acadian Flycatcher Empidonax virescens X X X X X
American Bittern Botaurus lentiginosus X X X X X X
American Black Duck Anas rubripes X X X X X X X X X
American Coot Fulica americana X X X X X X X X
American Golden Plover Pluvialis dominica X X X X X X X
American Kestrel Falco sparverius X X X X X
American Qystercatcher Haematopus palliatus X X X X X X
American Woodcock Scolopax minor X X X X X X X X
Atlantic Brant Branta bernicla hrota X X X X X X X X X X
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Appendix C: Species of Greatest Conservation Need, their Distribution within New Jersey, and Habitat Associations

(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Audubon's Shearwater Puffinus iherminieri X X X
Bald Eagle Haliaeetus leucocephalus X X X X X X X
Baltimore Oriole Icterus galbula X X X X X X
Bank Swallow Riparia riparia X X X X X X
Barn Owl Tyto alba X X X X X X
Barred Owl Strix varia X X X X X X
Bay-breasted Warbler Dendroica castanea X X X X X X X
Belted Kingfisher Megaceryle alcyon X X X X X X X X
Bicknell's Thrush Catharus bicknelli X X X X X X X
Black Rail Laterallus jamaicensis X X X
Black Scoter Melanitta nigra X X X X X X X X X X X
Black Skimmer Rynchops niger X X X X X X X X
Black Tern Chlidonias niger X X X X X X X X
Black-and-white Warbler Mniotilta varia X X X X X X X
Black-bellied Plover Pluvialis squatarola X X X X X X
Black-billed Cuckoo Coccyzus erythropthalmus X X X X X X X
Blackburnian Warbler Dendroica fusca X X
Black-crowned Night-heron Nycticorax nycticorax X X X X X X X X X X X
Black-throated Blue Warbler Dendroica caerulescens X X
Black-throated Green Warbler Dendroica virens X X X
Blue-headed (Solitary) Vireo Vireo solitarius X X X
Blue-winged Warbler Vermivora pinus X X X X X X X X
Bobolink Dolichonyx oryzivorus X X X X X
Bridled tern Onychoprion anaethetus X X X X
Broad-winged Hawk Buteo platypterus X X X X X
Brown Thrasher Toxostoma rufum X X X X X X X
Bufflehead Bucephala albeola X X X X X X X X X X X
Canada Goose Branta canadensis X X X X X X X X X X X X
Canada Warbler Wilsonia canadensis X X X X
Canvasback Aythya valisineria X X X X X X X X
Cape May Warbler Dendroica tigrina X X X X X X X
Caspian Tern Hydroprogne caspia X X X X X X X
Cattle Egret Bubulcus ibis X X X X X X
Cerulean Warbler Dendroica cerulea X X X X X
Chimney Swift Chaetura pelagica X X X X X X
Chuck-will's-widow Caprimulgus carolinensis X X X
Clapper Rail Rallus longirostris X X X X
CIliff Swallow Petrochelidon pyrrhonota X X X X X
Common Eider Somateria mollissima X X X X X
Common Gallinule Gallinula galeata X X X X X X X
Common Loon Gavia immer X X X
Common Nighthawk Chordeiles minor X X X X X X X
Common Tern Sterna hirundo X X X X X X X
Cooper's Hawk Accipiter cooperii X X X X X
Dickcissel Spiza americana X X X
Dunlin Calidris alpina X X X X X
Eastern Kingbird Tyrannus tyrannus X X X X X X X X
Eastern Meadowlark Sturnella magna X X X X X
Eastern Towhee Pipilo erythrophthalmus X X X X X X X X
Eastern Wood-pewee Contopus virens X X X X X X
Field Sparrow Spizella pusilla X X X X X X X
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Appendix C: Species of Greatest Conservation Need, their Distribution within New Jersey, and Habitat Associations

(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Forster's Tern Sterna forsteri X X X X X X X
Glossy lbis Plegadis falcinellus X X X X X
Golden Eagle Aquila chrysaetos X X X X X
Golden-winged Warbler Vermivora chrysoptera X X X
Grasshopper Sparrow Ammodramus savannarum X X X X X
Gray Catbird Dumetella carolinensis X X X X X X
Gray-cheeked Thrush Catharus minimus X X X X X X X
Great Blue Heron Ardea herodias X X X X X X X X X X X
Great Crested Flycatcher Myiarchus crinitus X X X X X X
Greater Scaup Aythya marila X X X X X X X X X X
Greater Shearwater Puffinus gravis X X X
Greater Yellowlegs Tringa melanoleuca X X X X X
Gull-billed Tern Gelochelidon nilotica X X X X X
Henslow's Sparrow Ammodramus henslowii X X X X X
Hooded Merganser Lophodytes cucullatus X X X X X X X X X X
Hooded Warbler Wilsonia citrina X X X X X
Horned Grebe Podiceps auritus X X X X X X X X
Horned Lark Eremophila alpestris X X X X X X X
Hudsonian Godwit Limosa haemastica X X X X X
Kentucky Warbler Oporornis formosus X X X X X X
Killdeer Charadrius vociferus X X X X X X
King Rail Rallus elegans X X X X X X
Least Bittern Ixobrychus exilis X X X X X X
Least Flycatcher Empidonax minimus X X X X X X X
Least Sandpiper Calidris minutilla X X X X X
Least Tern Sternula antillarum X X X X X X X
Lesser Scaup Aythya affinis X X X X X X X X X X
Lesser Yellowlegs Tringa flavipes X X X X X X X
Little Blue Heron Egretta caerulea X X X X X
Loggerhead Shrike Lanius ludovicianus migrans X X X X
Long-eared Owl Asio otus X X X X X
Long-tailed Duck Clangula hyemalis X X X X X X X X X X
Louisiana Waterthrush Seiurus motacilla X X X X X X
Manx Shearwater Puffinus puffinus X X X
Marbled Godwit Limosa fedoa X X X X X
Marsh Wren Cistothorus palustris X X X X X X
Nashville Warbler Oreothlypis ruficapilla X X X
Nelson's Sharp-tailed Sparrow Ammodramus nelsoni X X X X
Northern Bobwhite Colinus virginianus X X X X X
Northern Flicker Colaptes auratus X X X X X X
Northern Gannet Morus bassanus X X X
Northern Goshawk Accipiter gentilis X X X X
Northern Harrier Circus cyaneus X X X X X X
Northern Parula Parula americana X X X X X X
Northern Pintail Anas acuta X X X X X X X X
Northern Saw-Whet Owl Aegolius acadicus X X X X X X
Olive-sided Flycatcher Contopus cooperi X X X X X X X
Osprey Pandion haliaetus X X X X X X X
Peregrine Falcon Falco peregrinus X X X X X X
Pied-billed Grebe Podilymbus podiceps X X X X X X X X
Piping Plover Charadrius melodus X X X
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Appendix C: Species of Greatest Conservation Need, their Distribution within New Jersey, and Habitat Associations

(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Prairie Warbler Dendroica discolor X X X X X X
Prothonotary Warbler Protonotaria citrea X X X X
Purple Finch Carpodacus purpureus X X X
Purple Martin Progne subis X X X X X X X X X X X
Purple Sandpiper Calidris maritima X X X X
Razorbill Alca torda X X X
Red Knot Calidris canutus X X X X X X
Red-headed Woodpecker Melanerpes erythrocephalus X X X X X X X
Red-shouldered Hawk Buteo lineatus X X X X X X
Red-throated Loon Gavia stellata X X X
Roseate Tern Sterna dougallii dougalli X X X X X X
Rose-breasted Grosheak Pheucticus ludovicianus X X X X X
Royal Tern Sterna maxima X X X X X X X
Ruddy Duck Oxyura jamaicensis X X X X X X X X X X X
Ruddy Turnstone Arenaria interpres X X X X X X
Ruffed Grouse Bonasa umbellus X X X
Rusty Blackbird Euphagus carolinus X X X X X X X
Saltmarsh Sparrow Ammodramus caudacutus X X X X
Sanderling Calidris alba X X X X X
Savannah Sparrow Passerculus sandwichensis X X X X X X
Scarlet Tanager Piranga olivacea X X X X X X X
Seaside Sparrow Ammodramus maritimus X X X X
Sedge Wren Cistothorus platensis X X X X X X X
Semipalmated Sandpiper Calidris pusilla X X X X X
Sharp-shinned Hawk Accipiter striatus X X X X X
Short-billed Dowitcher Limnodromus griseus X X X X X
Short-eared Owl Asio flammeus X X X X
Snowy Egret Egretta thula X X X X X
Solitary Sandpiper Tringa solitaria X X X X X X X X X
Sora Porzana carolina X X X X X X X
Spotted Sandpiper Actitis macularius X X X X X X X
Summer Tanager Piranga rubra X X X X
Surf Scoter Melanitta perspicillata X X X X X X X X X X X
Swainson's Warbler Limnothlypis swainsonii X
Tricolored Heron Egretta tricolor X X X X
Upland Sandpiper Bartramia longicauda X X X X X X
Veery Catharus fuscescens X X X X X X
Vesper Sparrow Pooecetes gramineus X X X X X X
Virginia Rail Rallus limicola X X X X X
Whimbrel Numenius phaeopus X X X X X
Whip-poor-will Caprimulgus vociferus X X X X X X
White-rumped Sandpiper Calidris fuscicollis X X X X X
White-throated Sparrow Zonotrichia albicollis X X X X X X X
White-winged Scoter Melanitta fusca X X X X X X X X X X X
Willet Tringa semipalmata X X X X X
Willow Flycatcher Empidonax traillii X X X X X X
Wilson's Phalarope Phalaropus tricolor X X X X
Winter Wren Troglodytes hiemalis X X
Wood Duck Aix sponsa X X X X X X X X X
Wood Thrush Hylocichla mustelina X X X X X X X
Worm-eating Warbler Helmitheros vermivorum X X X X X X
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(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Yellow-bellied Flycatcher Empidonax flaviventris X X X X X X
Yellow-billed Cuckoo Coccyzus americanus X X X X X X
Yellow-breasted Chat Icteria virens X X X X X X X
Yellow-crowned Night-heron Nyctanassa violacea X X X X X X X
Yellow-throated Vireo Vireo flavifrons X X X X X

Reptiles & Amphibians

Allegheny Dusky Salamander Desmognathus ochrophaeus X X X X
Atlantic Coast Leopard Frog Lithobates kauffeldi X X X X X X
Blue-spotted Salamander Ambystoma laterale X X X X
Carpenter Frog Lithobates virgatipes X X X X X X X
Cope's Gray Treefrog Hyla chrysoscelis X X X X X
Eastern Mud Salamander Pseudotriton montanus montanus X X X
Eastern Spadefoot Scaphiopus holbrookii X X X X X X X
Eastern Tiger Salamander Ambystoma tigrinum tigrinum X X X X X
Four-toed Salamander Hemidactylium scutatum X X X X X X
Fowler's Toad Anaxyrus fowleri X X X X X X X
Green Treefrog Hyla cinerea X
Jefferson Salamander Ambystoma jeffersonianum X X X
Longtail Salamander Eurycea longicauda longicauda X X X X X
Marbled Salamander Ambystoma opacum X X X X
New Jersey Chorus Frog Pseudacris kalmi X X X X X X X X
Northern Cricket Frog Acris crepitans crepitans X X X X X X X
Northern Dusky Salamander Desmognathus fuscus X X X X X X X
Northern Red Salamander Pseudotriton ruber ruber X X X X X
Northern Spring Salamander Gyrmop.h.llus porphyriticus X X X X
porphyriticus
Northern Two-lined Salamander |Eurycea bislineata X X X X X
Pine Barrens Treefrog Hyla andersonii X X X X X X
Slimy Salamander Plethodon glutinosus X X
Southern Leopard Frog Lithobates sphenocephala X X X X X X
Spotted Salamander Ambystoma maculatum X X X X
Atlantic Green Turtle Chelonia mydas X X X X X
Atlantic Hawksbill Eretmochelys imbricata X X
Atlantic Leatherback Dermochelys coriacea X X X X
Atlantic Loggerhead Caretta caretta X X X X X
Atlantic Ridley Lepidochelys kempii X X X X X
Bog Turtle Glyptemys muhlenbergii X X X X X
Corn Snake Elaphe guttata guttata X X X X X
Eastern Box Turtle Terrapene carolina carolina X X X X X X X X X
Eastern Fence Lizard Sceloporus undulatus X X X X X
Eastern Hognose Snake Heterodon platirhinos X X X X X
Eastern Kingsnake Lampropeltis getula getula X X X X X X X
Eastern Mud Turtle Kinosternon subrubrum X X X X X X X
Eastern Painted Turtle Chrysemys picta picta X X X X X X X
Eastern Ratsnake Elaphe obsoleta X X X X X X X X X X
Eastern Redbelly Turtle Pseudemys rubriventris X X X X X X X X
Eastern Ribbon Snake Thamnophis sauritus sauritus X X X X X X X X
Eastern Smooth Earth Snake Virginia valeriae valeriae X X X X X X
Eastern Worm Snake Carphophis amoenus amoenus X X X X X X X X
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(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Five-lined Skink Eumeces fasciatus X X X X X X X X
Ground Skink Scincella lateralis X X X X X
Northern Black Racer Coluber constrictor constrictor X X X X X X X X X
Northern Brown Snake Storeria dekayi dekayi X X X X X X X
Northern Copperhead Snake Agkistrodon contortrix mokasen X X X X X X X
Northern Diamondback Terrapin |Malaclemys terrapin terrapin X X X X X X X
Northern Pine Snake Pituophis melanoleucus X X X X X X
Northern Ringneck Snake Diadophis punctatus edwardsii X X X X X X X X
Northern Scarlet Snake Cemophora coccinea copei X X X X
Queen Snake Regina septemvittata X
Rough Green Snake Opheodrys aestivus X X X X
Smooth Green Snake Liochlorophis vernalis X X X X
Spotted Turtle Clemmys guttata X X X X X X X X X
Timber Rattlesnake Crotalus horridus horridus X X X X X X X X
Wood Turtle Glyptemys insculpta X X X X X X

American Brook Lamprey Lethenteron appendix X X X X X X

Banded Sunfish Enneacanthus obesus X X X X X

Blackbanded Sunfish Enneacanthus chaetodon X X X

Bluespotted Sunfish Enneacanthus gloriosus X X X X X

Bridle Shiner Notropis bifrenatus X X X X

Brook Trout Salvelinus fontinalis X X X

Comely Shiner Notropis amoenus X X X

Cutlips Minnow Exoglossum maxillingua X X X

Eastern Mudminnow Umbra pygmaea X X X X X

Fallfish Semotilus corporalis X X X X X

Ironcolor Shiner Notropis chalybaeus X X X X X X X

Margined Madtom Noturus insignis X X X X X

Mud Sunfish Acantharchus pomotis X X X X X X X
Northern Hog Sucker Hypentelium nigricans X X

Pirate Perch Aphredoderus sayanus X X X X

Redbreast Sunfish Lepomis auritus X X X X

Satinfin Shiner Cyprinella analostana X X X X X

Shield Darter Percina peltata X X X X

Slimy Sculpin Cottus cognatus X X

Spotfin Shiner Cyprinella spiloptera X X X X

Swallowtail Shiner Notropis procne X X X X

Swamp Darter Etheostoma fusiforme X X X X

Tadpole Madtom Noturus gyrinus X X X X X

White Catfish Ameiurus catus X X X X X

Yellow Bullhead Ameiurus natalis X X X X X

Alewife Alosa pseudoharengus X X X X X

American Eel Anguilla rostrata X X X X X
American Sand Lance Ammodytes americanus X X

American Shad Alosa sapidissima X X X X

Atlantic Angel Shark Squatina dumeril X X X
Atlantic Cod Gadus morhua X X
Atlantic Herring Clupea harengus X X
Atlantic Mackerel Scomber scombrus X X
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(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Atlantic Menhaden Brevoortia tyrannus X X X X X
Atlantic Silverside Menidia menidia X X X X
Atlantic Sturgeon Acipenser oxyrinchus X X X X X X X
Atlantic Tomcod Microgadus tomcod X X
Barndoor Skate Dipturus laevis X X X
Basking Shark Cetorhinus maximus X X X
Bigeye Thresher Shark Alopias superciliosus X X X
Black Drum Pogonias cromis X X X X
Black Sea Bass Centropristis striata X X X X
Blue Shark Prionace glauca X X X
Blueback Herring Alosa aestivalis X X X X X
Bluefish Pomatomus saltatrix X X X X X
Butterfish Peprilus triacanthus X X X
Common Thresher Shark Alopias vulpinus X X X
Cunner Tautogolabrus adspersus X X X
Dusky Shark Carcharhinus obscurus X X X
Eastern Silvery Minnow Hybognathus regius X X
Fourspine Stickleback Apeltes quadracus X
Fourspot Flounder Paralichthys oblongus X X X
Goosefish Lophius americanus X X X
Hickory Shad Alosa mediocris X X X X
Little Skate Leucoraja erinacea X X X
Longfin Mako Shark Isurus paucus X X X
Longfin Squid Loligo pealei X X X
Mummichog Fundulus heteroclitus X X
Narrowtooth Shark Carcharhinus brachyurus X X X
Night Shark Carcharhinus signatus X X X
Northern Puffer Sphoeroides maculatus X X X
Northern Searobin Prionotus carolinus X X X X
Ocean Pout Zoarces americanus X X X
Oyster Toadfish Opsanus tau X X X
Porbeagle Shark Lamna nasus X X X
Red Drum Sciaenops ocellatus X X X
Red Hake Urophycis chuss X X X
Roughtail Stingray Dasyatis centroura X X X X
Sand Tiger Shark Carcharias taurus X X X
Sandbar Shark Carcharhinus milberti X X X
Scalloped Hammerhead Sphyrna lewini X X X
Scup Stenotomus chrysops X X X
Sea Raven Hemitripterus americanus X X X
Sharpnose Sevengill Shark Heptranchias perlo X X X
Shortfin Mako Isurus oxyrinchus X X X
Shortnose Sturgeon Acipenser brevirostrum X X X X X X
Silver Hake Merluccius bilinearis X X X
Sixgill Shark Hexanchus griseus X X X
Smooth Dogfish Mustelus canis X X X X
Smooth Hammerhead Sphyrna zygaena X X X
Spiny Dogfish Squalus acanthias X X X X
Spotfin Killifish Fundulus luciae X X
Striped Bass Morone saxatilis X X X X X
Striped Killifish Fundulus majalis X X
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Appendix C: Species of Greatest Conservation Need, their Distribution within New Jersey, and Habitat Associations

(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Striped Searobin Prionotus evolans X X X X
Summer Flounder Paralichthys dentatus X X X X X
Tautog Tautoga onitis X X X
Thorny skate Amblyraja radiata X X X
Weakfish Cynoscion regalis X X X X X
Whale Shark Rhincodon typus X X X
Windowpane Scophthalmus aquosus X X X X
Winter Flounder Pseudopleuronectes americanus X X X X X
Winter Skate Leucoraja ocellata X X X

Invertebrates

Horseshoe Crab [Limulus polyphemus | X | X | | | | X | | | | | | | | | | X |
American Bumble Bee Bombus pensylvanicus X X X X X X X

Ashton Cuckoo Bumble Bee Bombus bohemicus X X X X X X X

Macropis Cuckoo Bee Epeoloides pilosula

Orchard Mason Bee Osmia lignaria

Rusty Patched Bumble Bee Bombus affinis X X X X X X X

Sanderson Bumble Bee Bombus sandersoni X X

Southern Plains Bumble Bee Bombus fraternus X X X X X X X

Unnamed bee

Andrena ceanothi

Unnamed bee

Andrena confederata

Unnamed bee

Andrena duplicata

Unnamed bee

Andrena frigida

Unnamed bee

Andrena fulvipennis

Unnamed bee

Andrena geranii

Unnamed bee

Andrena helianthi

Unnamed bee

Andrena hirticincta

Unnamed bee

Andrena ilicis

Unnamed bee

Andrena integra

Unnamed bee

Andrena krigiana

Unnamed bee

Andrena neonana

Unnamed bee

Andrena nivalis

Unnamed bee

Andrena personata

Unnamed bee

Andrena placata

Unnamed bee

Andrena platyparia

Unnamed bee

Andrena rudbeckiae

Unnamed bee

Andrena screpteropsis

Unnamed bee

Andrena uvulariae

Unnamed bee

Andrena ziziaeformis

Unnamed bee

Ceratina zadontomerus

Unnamed bee

Heriades leavitti

Unnamed bee

Hoplitis spoliata

Unnamed bee

Lasioglossum anomalum

Unnamed bee

Lasioglossum apopkense

Unnamed bee

Lasioglossum arantium

Unnamed bee

Lasioglossum atwoodi

Unnamed bee

Lasioglossum birkmanni

Unnamed bee

Lasioglossum ceanothi

Unnamed bee

Lasioglossum cinctipes

Unnamed bee

Lasioglossum creberrimum
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Appendix C: Species of Greatest Conservation Need, their Distribution within New Jersey, and Habitat Associations

(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

Common Name

Scientific Name

Atlantic
Coast

Delaware
Bay

Piedmont
Inner Coastal
Plain

Pinelands

Skylands

Marine

Forest

Grassland

Shrub

Wetlands

Beach
and Dune

Barren and
Exposed
Rock

Tidal
Mudflat

Coldwater
Stream

Warmwater
Stream

Marine
Near Shore
Zone

Marine
Off Shore
Zone

Unnamed bee

Lasioglossum ellisiae

Unnamed bee

Lasioglossum heterognathum

Unnamed bee

Lasioglossum katherineae

Unnamed bee

Lasioglossum nymphale

Unnamed bee

Lasioglossum paradmirandum

Unnamed bee

Lasioglossum pectinatum

Unnamed bee

Lasioglossum perpunctatum

Unnamed bee

Lasioglossum planatum

Unnamed bee

Lasioglossum rozeni

Unnamed bee

Lasioglossum smilacinae

Unnamed bee

Lasioglossum taylorae

Unnamed bee

Lasioglossum versans

Unnamed bee

Lithurgus chrysurus

Unnamed bee

Macropis ciliata

Unnamed bee

Megachile addenda

Unnamed bee

Megachile apicalis

Unnamed bee

Megachile centuncularis

Unnamed bee

Megachile concinna

Unnamed bee

Megachile frigida

Unnamed bee

Megachile ingenua

Unnamed bee

Megachile integra

Unnamed bee

Megachile montivaga

Unnamed bee

Megachile mucida

Unnamed bee

Megachile petulans

Unnamed bee

Megachile relativa

Unnamed bee

Melissodes agilis

Unnamed bee

Melissodes communis

Unnamed bee

Melissodes denticulata

Unnamed bee

Melissodes druriella

Unnamed bee

Nomada affabilis

Unnamed bee

Nomada bella

Unnamed bee

Nomada ceanothi

Unnamed bee

Nomada parva

Unnamed bee

Nomada perplexa

Unnamed bee

Nomada vegana

Unnamed bee

Osmia albiventris

Unnamed bee

Osmia collinsiae

Unnamed bee

Osmia distincta

Unnamed bee

Osmia sandhouseae

Unnamed bee

Osmia taurus

Unnamed bee

Paralictus cephalotes

Unnamed bee

Perdita bradleyi

Unnamed bee

Pseudoanthidium nanum

Unnamed bee

Pseudopanurgus andrenoides

Unnamed bee

Pseudopanurgus compositarum

Unnamed bee

Pseudopanurgus nebrascensis

Unnamed bee

Sphecodes autumnalis

Unnamed bee

Sphecodes banksii

Unnamed bee

Sphecodes carolinus

Unnamed bee

Sphecodes cressonii

Unnamed bee

Sphecodes davisii
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(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Unnamed bee Sphecodes fattigi
Unnamed bee Sphecodes heraclei
Unnamed bee Sphecodes levis
Unnamed bee Sphecodes pimpinellae
Unnamed bee Stelis labiata
Unnamed bee Stelis lateralis
Unnamed bee Stelis louisae
Unnamed bee Trachusa dorsalis
Unnamed bee Triepeolus cressonii
Unnamed bee Triepeolus lunatus
Unnamed cellophane bee Colletes bradleyi
Unnamed cellophane bee Colletes compactus
Unnamed cellophane bee Colletes consors
Unnamed cellophane bee Colletes inaequalis
Unnamed cellophane bee Colletes simulans
Unnamed cellophane bee Colletes speculiferus
Unnamed cuckoo bee Epeolus lectoides
Unnamed leaf-cutter bee Coelioxys alternata
Unnamed leaf-cutter bee Coelioxys dolichos
Unnamed leaf-cutter bee Coelioxys hunteri
Unnamed leaf-cutter bee Coelioxys moesta
Unnamed leaf-cutter bee Coelioxys octodentata
Unnamed leaf-cutter bee Coelioxys porterae
Unnamed leaf-cutter bee Coelioxys rufitarsis
Unnamed solitary bee Anthophora abrupta
Unnamed sweat bee Augochlorella persimilis
Unnamed sweat bee Augochloropsis sumptuosa
Unnamed yellow-masked bee Hylaeus illinoisensis
Unnamed yellow-masked bee Hylaeus leptocephalus
Unnamed yellow-masked bee Hylaeus schwarzii
Unnamed yellow-masked bee Hylaeus sparsus
Variable Cuckoo Bumble Bee Bombus variabilis X X X X X X X
Yellow Bumble Bee Bombus fervidus X X X X X X X
Yellow-banded Bumble Bee Bombus terricola X X X X X X X
Aaron's Skipper Poanes aaroni X X X X X
Acadian Hairstreak Satyrium acadicum X X X
Appalachian Azure Celastrina neglectamajor X X X
Appalachian Grizzled Skipper Pyrgus wyandot X X X
Acrctic Skipper Carterocephalus palaemon X X
Arogos Skipper Atrytone arogos arogos X X X X X
Baltimore Checkerspot Euphydryas phaeton X X X
Bog Copper Lycaena epixanthe X X X X
Bronze Copper Lycaena hyllus X X X X
Checkered White Pontia protodice X X X
Columbine Duskywing Erynnis lucilius X X X
Common Roadside Skipper Amblyscirtes vialis X X X X
Compton Tortoise Shell Nymphalis vaualbum X X X X
Coral Hairstreak Satyrium titus X X X X X X
Dion Skipper Euphyes dion X X X X X X
Dotted Skipper Hesperia attalus slossonae X X X
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(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Dusted Skipper Atrytonopsis hianna X X X X X
Early Hairstreak Erora laeta X
Edwards' Hairstreak Satyrium edwardsii X X X X
Eyed Brown Satyrodes eurydice X X
Falcate Orange Tip Anthocharis midea X X X X X
Frosted Elfin Callophrys irus X X X X X
Georgia Satyr Neonympha helicta X X X
Giant Swallowtail Papilio cresphontes X X X
Gold-banded Skipper Autochton cellus X X X X
Gray Comma Polygonia progne X X X
Great Purple Hairstreak Atlides halesus X
Harris' Checkerspot Chlosyne harrisii X X X
Harvester Feniseca tarquinius X X X
Henry's Elfin Callophrys henrici X X X
Hessel's Hairstreak Callophrys hesseli X X X
Hickory Hairstreak Satyrium caryaevorum X X X X
Hoary Elfin Callophrys polios X X X
Leonard's Skipper Hesperia leonardus X X X X X
Long Dash Polites mystic X X X X
Mitchell's Satyr Neonympha mitchellii mitchellii X X X
Monarch Danaus plexippus X X X X X X X X
Mottled Duskywing Erynnis martialis X X X X
Mustard (Eastern Veined) White |Pieris oleracea X X
Northern Metalmark Calephelis borealis X X X X
Northern Oak Hairstreak Satyrium favonius ontario X X X
Pepper and Salt Skipper Amblyscirtes hegon X X X X
Persius Duskywing Erynnis persius X X X X X
Rare Skipper Problema bulenta X X X X X
Regal Fritillary Speyeria idalia X X X X
Silver-bordered Fritillary Boloria selene myrina X X X X X X X
Silvery Checkerspot Chlosyne nycteis X X X X
Sleepy Dusky Wing Erynnis brizo X X X X X X
Two-spotted Skipper Euphyes bimacula X X X
West Virginia White Pieris virginiensis X X
White M Hairstreak Parrhasius m-album X X X X X X
Eastern Fairy Shrimp |Eubranchipus holmanii | | X
Aster Flower Moth Schinia septentrionalis X X X
Barrens Dagger Moth Acronicta albarufa X X X X
Bird Dropping Moth Cerma cora X X X
Boreal Fan Moth Brachionycha borealis X
Broad-lined Erastra Erastria coloraria X X X X X X
Buchholz's Dart Moth Agrotis buchholzi X X X X
Buchholz's Gray Hypomecis buchholzaria X X X X
Carter's Noctuid Moth Spartiniphaga carterae X X X X X
Chain Fern Borer Moth Papaipema stenocelis X X X X
Coastal Bog Metarranthis Metarranthis pilosaria X X X X X
Columbine Borer Papaipema leucostigma X
Consort Underwing Catocala consors X X X
Culvers Root Borer Moth Papaipema sciata X X X
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(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Daecke's Pyralid Moth Crambus daeckellus X X X X X
Dark Stoneroot Borer Moth Papaipema duplicata X X
Doll's Merolonche Acronicta dolli X X X
False Foxglove Seed Caterpillar |Pyrrhia aurantiago X X X
Golden Borer Moth Papaipema cerina X X X
Graceful Clearwing Hemaris gracilis X X X X X X
Granitosa Fern Moth Callopistria granitosa X X X
Hop Borer Moth Papaipema circumlucens X X X X X
Lemmer's Noctuid Moth Lithophane lemmeri X X X
Lizard Tail Borer Parapamea buffaloensis X X
Marbled Underwing Catocala marmorata X X X X X
Maritime Sunflower Borer Moth |Papaipema maritima X X X X X X X
Pine Barrens Speranza Speranza exonerata X X X
Pink Sallow Psectraglaea carnosa X X X X X X
Pink Streak Faronta rubripennis X X X X
Pitcher Plant Borer Moth Papaipema appassionata X X X X X
Placentia Tiger Moth Grammia placentia X X X
Plain Schizura Schizura apicalis X X X
Precious Underwing Catocala pretiosa pretiosa X X X X X
Sand Myrtle Looper/Pink Cyclophora culicaria X X X X X
Schweitzer's Buckmoth Hemileuca sp. 2 X X X
Southern Ptichodis Ptichodis bistrigata X X X X
Stoneroot Flower Moth Psectrotarsia hebardi X
Sunflower Borer Moth Papaipema necopina X X
Turtlehead Borer Papaipema nepheleptena X X X X
Umbellifer Borer Papaipema birdi X
Underwing Catocala herodias gerhardi X X
Unnamed borer moth Papaipema eupatorii X X X X
Unnamed borer moth Papaipema harrisii X X X X X
Unnamed borer moth Papaipema lysimachiae X X X X
Unnamed borer moth Papaipema nelita X X X X
Unnamed borer moth Papaipema pterisii X X X
Unnamed borer moth Papaipema rigida X X X
Unnamed borer moth Papaipema unimoda X X X
Unnamed geometer moth Apodrepanulatrix liberaria X X X X
Unnamed geometrid moth Lytrosis sinuosa X
Unnamed geometrid moth Metarranthis lateritiaria X X X X
Unnamed hand-maid moth Datana ranaeceps X X
Unnamed moth Dichagyris reliqua X X X X
Unnamed noctuid moth Lithophane lepida X X
Unnamed notodontid moth Heterocampa varia X X X X
Yellow Edged Pygarctia Pygarctia abdominalis X X X
Yellow Stoneroot Borer Moth Papaipema astuta X X
Brook Floater Alasmidonta varicosa X X X X
Creeper Strophitus undulatus X X X X
Dwarf Wedgemussel Alasmidonta heterodon X X X
Eastern Lampmussel Lampsilis radiata X X X X
Eastern Pondmussel Ligumia nasuta X X X
Green Floater Lasmigona subviridis X X X X
Tidewater Mucket Leptodea ochracea X X X




Appendix C: Species of Greatest Conservation Need, their Distribution within New Jersey, and Habitat Associations

(SGCN, their distribution and associated habitats continued)

Species of Greatest Conservation Need

Landscape Region

Habitat Association

. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Triangle Floater Alasmidonta undulata X X X X X X
Yellow Lampmussel Lampsilis cariosa X X X X
Allegheny River Cruiser Macromia alleghaniensis X X X X
Amber-winged Spreadwing Lestes eurinus X X X X X X
Arrowhead Spiketail Cordulegaster obliqua X X X
Atlantic Bluet Enallagma doubledayi X X X X
Banner Clubtail Gomphus apomyius X X X X X
Beaverpond Clubtail Gomphus borealis X X X
Brook Snaketail Ophiogomphus aspersus X X X X X
Brush-tipped Emerald Somatochlora walshii X X X
Cobra Clubtail Gomphus vastus X X X
Coppery Emerald Somatochlora georgiana X X X
Crimson-ringed Whiteface Leucorrhinia glacialis X X X
Delta-spotted Spiketail Cordulegaster diastatops X X X X X X
Elfin Skimmer Nannothemis bella X X X X X X
Extra-striped Snaketail Ophiogomphus anomalus X X X
Forcipate Emerald Somatochlora forcipata X X X X
Golden-winged Skimmer Libellula auripennis X X X X
Gray Petaltail Tachopteryx thoreyi X X X X
Green-faced Clubtail Gomphus viridifrons X X X
Green-striped Darner Aeshna verticalis X X X X
Harpoon Clubtail Gomphus descriptus X X X
Hudsonian Whiteface Leucorrhinia hudsonica X X X
Kennedy's Emerald Somatochlora kennedyi X X X X
Lilypad Clubtail Arigomphus furcifer X X X
Little Blue Dragonlet Erythrodiplax minuscula X X X
Little Bluet Enallagma minusculum X X X X
Maine Snaketail Ophiogomphus mainensis X X X X
Martha's Pennant Celithemis martha X X X X
Midland Clubtail Gomphus fraternus X X X
Mottled Darner Aeshna clepsydra X X X X X X
New England Bluet Enallagma laterale X X X
Ocellated Darner Boyeria grafiana X X X
Pine Barrens Bluet Enallagma recurvatum X X X X
Rapids Clubtail Gomphus quadricolor X X X X
Riffle Snaketail Ophiogomphus carolus X X X
Robust Baskettail Epitheca spinosa X X X X X X X X
Sable Clubtail Gomphus rogersi X X X X
Scarlet Bluet Enallagma pictum X X
Seaside Dragonlet Erythrodiplax berenice X X X X X
Septima's Clubtail Gomphus septima X X X X
Ski-tailed Emerald Somatochlora elongata X X X X
Southern Pygmy Clubtail Lanthus vernalis X X X X
Sparkling Jewelwing Calopteryx dimidiata X X X X
Spatterdock Darner Rhionaeschna mutata X X X
Spine-crowned Clubtail Gomphus abbreviatus X X X
Subarctic Darner Aeshna subarctica X X X
Superb Jewelwing Calopteryx amata X X X X
Taper-tailed Darner Gomphaeschna antilope X X X X
Tiger Spiketail Cordulegaster erronea X X X X
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Species of Greatest Conservation Need
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. Atlantic | Delaware Piedmont . . Beach Barren and Tidal [Coldwater| Warmwater Marine Marine
Common Name Scientific Name Inner Coastal| Pinelands | Skylands | Marine Forest |Grassland| Shrub | Wetlands Exposed Near Shore | Off Shore
Coast Bay . and Dune Mudflat | Stream Stream
Plain Rock Zone Zone
Uhler's Sundragon Helocordulia uhleri X X X X X X
Umber Shadowdragon Neurocordulia obsoleta X X X X X
Williamson's Emerald Somatochlora williamsoni X X X X
Zebra Clubtail Stylurus scudderi X X X
American Burying Beetle Nicrophorus americanus X X X X
Appalachian Tiger Beetle Cicindela ancocisconensis X
Beach-dune Tiger Beetle Cicindela hirticollis X X
Cobblestone Tiger Beetle Cicindela marginipennis X X
Common Claybank Tiger Beetle |Cicindela limbalis X X X
Little White Tiger Beetle Cicindela lepida X X X X X X X
Margined Tiger Beetle Cicindela marginata X X X X
ggz\tlliersey Pine Barrens Tiger Cicindela patruela consentanea X X X X
Northeastern Beach Tiger Beetle |Cicindela dorsalis dorsalis X X X
Southeastern Beach Tiger Beetle |Cicindela dorsalis media X X X
Unnamed tiger beetle Cicindela patruela X X
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Introduction

New Jersey’s State Wildlife Action Plan (SWAP) includes 656 species of greatest conservation
need (SGCN). Recognizing that this list was too large for an effective plan with achievable goals,
the SWAP executive committee (a group consisting primarily of conservation partners) and the
state Division of Fish & Wildlife (DFW) identified a subset of these species called Focal SGCN.
The 107 Focal SGCN are state and regional priorities and represent broad taxonomic groups,
habitat types, and landscapes across New Jersey. There is also capacity in the state to positively
affect their long-term persistence. Focal SGCN were selected through an assessment process
that considered state and regional imperilment, the importance of New Jersey populations to
each species’ range-wide viability, and the feasibility that conservation actions would benefit
the species. The process of filtering the full SGCN list to the 107 Focal SGCN is described more
fully in Chapter 1 of this State Wildlife Action Plan.

Concentrating on Focal SGCN will help focus planning and conservation efforts to achieve
results for the Focal SGCN and for the many other SGCN not formally addressed within the
plan. This approach is not meant to suggest or imply that the state’s conservation interests are
limited to the 107 Focal SGCN.

Recognizing that synergies exist between species with overlapping habitats, the 107 Focal SGCN
were grouped by the expert taxonomic teams into guilds that reflected similarities in the
species’ taxonomies, ecological requirements, threats, and actions needed to conserve them.
This assessment categorized 77 of the species into 18 groupings, while the remaining 30 species
remained ungrouped.

Understanding the Focal SGCN Profiles
The following pages include summary profiles of each Focal SGCN. These profiles include:

e General information on appearance, life history requirements, and geographic
distribution within New Jersey.

e State Wildlife Action Plan categorization of taxonomic and guild type, and conservation
targets.

e Conservation status at the federal, regional, and state levels (including breeding versus
nonbreeding for birds), and their ranks within the NatureServe international database.

e Status of the species’ population abundance and trend.

e Broad habitat categories (descriptions of these are provided in Chapter 1 of this plan).

e Landscape Region(s) where the species occurs in New Jersey.

e A statement indicating whether species habitat mapping is available through the New
Jersey Landscape Project maps (details on the Landscape Project map are provided in
Attachment Il).

e References to additional information on abundance and population trends, as well as
other conservation plans that might be available.
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Allegheny Woodrat
Neotoma magister

The Allegheny Woodrat is a medium-size rodent that superficially resembles the introduced Norway Rat, although the
woodrat has a bicolor, furred tail, larger ears, eyes, and head, and longer whiskers. They typically occur in rocky areas
associated with mountain ridges such as cliffs, caves, talus slopes and rocky fissures and the presence of mast-
producing trees nearby are important. Allegheny Woodrat populations were once present from Connecticut, west to
Indiana, and south to Alabama, but they have been experiencing significant declines in the past 30 years. They are now
extirpated from Connecticut and New York and since 1984 New Jersey has had just one population remaining. The
population decline is likely the result of a variety of interacting factors: chestnut blight, gypsy moth infestations,
raccoon roundworm, and land cover change.

SWAP Classification

Allegheny Woodrat

Broad Group: Terrestrial Wildlife B euround range

Taxon: Mammals

Taxa Sub Group: Terrestrial Mammals

Species Group:
Guild Group: W-«"%.»E
Conservation Target: Allegheny Woodrat S
Conservation Status 0 10 20Mies

State: E Disclaimer.  This is not an official map
but for reference use only The data

. were compiled from the best sources
S—Rank' 51 available, so various errors from the
sowrces may be inherent on the map.
. All boundaries and features therein
Federal- should be treated as such. This map is
a representation of ground features and

G Rank: G3G4 is not a legal document of their locations.

Population Status Pennsylvania

Abundance: Extremely Rare
Trend: Stable

Key Habitats ‘bQ
Habitats important to fulfilling the life history ) ¢
requirements of this focal species.

Habitat Type Association

Barren and Exposed Rock X Delaware | 0

Forest X | Delaware

Bay

Conserve Witniire

Mike Davenport,; 2010
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X

Is Landscape Project Mapping Available for this species?

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan

Fowles, G. 2016. Allegheny Woodrat Conservation. Federal Aid in Wildlife L]
Restoration Report W-71-R-1. New Jersey Dept. of Environmental

Protection, Division of Fish and Wildlife, Endangered and Nongame Species

Program. Trenton, N.J.

New Jersey Dept. of Environmental Protection Biotics Database. 2015. L]
Trenton, N.J.
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Indiana Bat
Myotis sodalis

The Indiana Bat is one of four NJ bat species belonging to the Myotis genus. It is about 3.5 inches in body length with a
10 inch wingspan and is distinguished by its grayish lackluster fur, short, sparse toe hairs, and other subtle physical
traits. In summer, Indiana Bats inhabit forests - particularly wooded wetlands and riparian areas - where they roost by
day beneath loose tree bark. At night they navigate using echolocation to feed on insects like moths, beetles, flies, and
mosquitoes. Adult females form maternity colonies of up to 100 individuals, and each female raises just one pup per
year. Indiana Bats spend the winter hibernating below ground in caves and mines that meet their highly selective
preferences for temperature and humidity. They are known to use just two hibernacula in NJ; both are abandoned iron
mines. Since 2006, a fungal disease called White-nose Syndrome has spread across North America, bringing devastation
to bats as they hibernate. An estimated 40,000 Indiana Bats have died from the disease range-wide. Absent WNS, their
lifespan approaches 20 years.

SWAP Classification

Indiana Bat New York

Broad Group: Terrestrial Wildlife

Taxon: Mammals - Secies fa0gs
Taxa Sub Group: Terrestrial Mammals "
Species Group:
i W#E
Guild Group: Cave-hibernating Bats s
Conservation Target: Cave-hibernating Bats =
0 10 20 Miles e
Conservation Status T
State: E Disclaimer: This is not an official map
but for reference use only. The data
S_Rank: S1 ::ar:abzf"'iadv:r?o':sm:n:r;s‘ﬁo?":::

sources may be inherent on the map.
All boundaries and features therein
Federal: should be treated as such. This map is

tion of ground fe and
G_Rank: G2

a
is nota legal document of their locations.

Population Status Pennsylvania

Abundance: Extremely Rare

Trend: Declining

Key Habitats QQ
Habitats important to fulfilling the life history 00
requirements of this focal species.

Habitat Type Association

Forest X Delaware"

Wetlands X Delaware

Bay

(CONSERVE WILDLIFE
Mike Davenport, 2013 et Tt
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains

X

Is Landscape Project Mapping Available for this species?

Pinelands

Skylands

X

References supporting the identified abundance and/or population trend values, or additional plans

addressing this focal species.

Reference

Abundance

Pop Trend

Plan

U.S. Fish and Wildlife Service. 2011. A national plan for assisting states,
federal agencies, and tribes in managing white-nose syndrome in bats.
USFWS, Hadley, M.A. 21 pp. Available from
https://www.whitenosesyndrome.org/sites/default/files/white-
nose_syndrome_national_plan_may_2011_0.pdf

U.S. Fish and Wildlife Service. 2015. Population estimates for the Indiana
bat (Myotis sodalis) by USFWS Region. U.S. Fish & Wildlife Service,
Minneapolis, M.N. Available from
http://www.fws.gov/MIDWEST/endangered/mammals/inba/pdf/2015IBatP
opEstimate25Aug2015v2.pdf (accessed January 2016).

Hall, M. 2015. Species of Greatest Conservation Need: Mammal research
and management. Report NJ W-71-R-1. New Jersey Dept. of Environmental
Protection, Division of Fish and Wildlife, Endangered and Nongame Species
Program. Trenton, N.J.

U.S. Fish and Wildlife Service. 2007. Indiana Bat (Myotis sodalis) Draft
Recovery Plan: First Revision. USFWS, Fort Snelling, M.N. 258pp. Available
from
https://www.fws.gov/MIDWEST/endangered/mammals/inba/pdf/inba_fnl
drftrecpln_apr07.pdf

U.S. Fish and Wildlife Service. 2009. Indiana bat (Myotis sodalis) 5-year
review: Summary and evaluation. USFWS, Bloomington, |.N. Available from
https://www.fws.gov/midwest/Endangered/recovery/5yr_rev/pdf/INBASYr
30Sept2009.pdf

Bohrman, J., and D.M. Fecske. 2013. White-nose syndrome surveillance
and summer monitoring of bats at Great Swamp National Wildlife Refuge,
Morris County, N.J. Final Report. U.S. Fish and Wildlife Service Great
Swamp National Wildlife Refuge, Basking Ridge, N.J.
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Sanders, C. 2015. Report on Indiana bat (Myotis sodalis) sampling at the
Mount Hope Mine Shaft West, Morris County, N.J. Report. Sanders
Environmental Inc. Bellefonte, P.A.
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Little Brown Bat
Mlyotis lucifugus

The Little Brown Bat is one of the most widespread and familiar bats of North America, thanks to its adaptable and

colonial nature. It is one of four NJ bat species belonging to the Myotis genus. Little Browns are about 3 inches in body

length with a 9-10 inch wingspan and are distinguished by their glossy brown fur, long toe hairs, and other subtle
physical traits. In spring and summer, Little Browns live in forests all across NJ and spend the day roosting in tree
crevices, beneath loose bark, or in buildings. At night they navigate by echolocation to feed on insects. Maternity

colonies can number in the hundreds or even the thousands, with each mother bat raising just one pup per year. Little
Brown Bats spend the winter hibernating below ground in caves and mines. Since 2006, a fungal disease called White-
nose Syndrome (WNS) has spread across North America, bringing devastation to bats as they hibernate. The mortality

rate for Little Brown Bats is nearly 100%. Absent WNS, Little Browns are champions of longevity with a lifespan

approaching 30 years.
SWAP Classification

Broad Group: Terrestrial Wildlife
Taxon: Mammals
Taxa Sub Group: Terrestrial Mammals
Species Group:
Guild Group: Cave-hibernating Bats

Conservation Target: Cave-hibernating Bats

Conservation Status

State:
S_Rank: S1
Federal:
G_Rank: G3

Population Status

Abundance: Rare
Trend: Declining
Key Habitats

Habitats important to fulfilling the life history
requirements of this focal species.

Habitat Type Association

Forest X

Little Brown Bat New York
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Disclaimer; This is not an official map
but for reference use only. The data
were compiled from the best sources
available, so various errors from the
sources may be inherent on the map.
All boundaries and features therein
should be treated as such. This map is
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is not a legal document of their locations.
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X X X X X

Is Landscape Project Mapping Available for this species? []

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan

Frick, W.F., J.F. Pollock, A.C. Hicks, K.E. Langwig, D.S. Reynolds, G.G. Turner, [] []
C.M. Butchkoski, and T.H. Kunz. 2010. An emerging disease causes regional

population collapse of a common North American bat species. Science

329:679-682.

Valent, M. 2012. White nose syndrome investigation and response. Final L] L]
Report NJ U2-1-R-1. New Jersey Dept. of Environmental Protection,

Division of Fish and Wildlife, Endangered and Nongame Species Program.

Trenton, N.J.

Hall, M. 2015. Species of Greatest Conservation Need: Mammal research L]
and management. Report NJ W-71-R-1. New Jersey Dept. of Environmental

Protection, Division of Fish and Wildlife, Endangered and Nongame Species

Program. Trenton, N.J.

U.S. Fish and Wildlife Service. 2011. A national plan for assisting states, L] L]
federal agencies, and tribes in managing white-nose syndrome in bats.

USFWS, Hadley, M.A. 21 pp. Available from

https://www.whitenosesyndrome.org/sites/default/files/white-

nose_syndrome_national_plan_may_2011_0.pdf

Sanders, C. 2015. Report on Indiana bat (Myotis sodalis) sampling at the L] L]
Mount Hope Mine Shaft West, Morris County, N.J. Report. Sanders
Environmental Inc. Bellefonte, P.A.

Maslo, B., M. Valent, J.F. Gumbs, and W.F. Frick. 2015. Conservation L] L]
implications of amerliorating survival of little brown bats with white-nose
syndrome. Ecological Applications 25(7):1832-1840.
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North Atlantic Right Whale
Eubalaena glacialis

The North Atlantic Right Whale is both a Federal and State Endangered species, and is among the most critically
endangered large whales in the world. It is primarily a coastal species and is not typically encountered far offshore or in
very deep water. Right Whales use NJ waters as a migratory pathway between summer feeding and winter breeding
grounds. Feeding behavior has been documented along the NJ coast, with individuals observed very close to the
shoreline. Threats to Right Whales include collisions with ships, entanglement in fishing gear, habitat degradation, oil
spills, climate and ecosystem changes, disturbance from whale watching activities, and noise from industrial activities.

SWAP Classification :
North Atlantic Nawvor
Broad Group: Marine Wildlife Right Whale SISO
Taxon: Mammals @ Year-round range

Taxa Sub Group: Marine Mammals

Species Group: )
. W<$>E
Guild Group: Baleen Whales
. . S
Conservation Target: North Atlantic Right
Whale 0 10 20 Miles
e e |

Conservation Status

Disclaimer. This is not an official map
. but for reference use only The data
State: E were compiled from the best sources
available, so various errors from the
. sources may be inherent on the map.
S_Rank. S1 All boundaries and features therein
should be treated as such. This map is
a representation of ground features and
Federal: is not a legal document of their locations.

G_Rank: G1

Pennsylvania
Population Status

Abundance: Extremely Rare
Trend: Increasing

Key Habitats e

Habitats important to fulfilling the life history
requirements of this focal species.

Habitat Type Association Dalaware.
Marine Nearshore Zone X
Marine Offshore Zone X

Mike Davenport. 2010
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains

X

Is Landscape Project Mapping Available for this species?

Pinelands

Skylands

References supporting the identified abundance and/or population trend values, or additional plans

addressing this focal species.

Reference

Abundance

Pop Trend

Plan

National Marine Fisheries Service. 2005. Recovery Plan for the North
Atlantic Right Whale (Eubalena glacialis). NMFS. Silver Spring, M.D.
Available from
http://www.nmfs.noaa.gov/pr/pdfs/recovery/whale_right_northatlantic.pd
f (accessed January 2016).

New Jersey Dept. of Environmental Protection Biotics Database. 2015.
Trenton, N.J.

National Marine Fisheries Service. 2016. North Atantic Right Whale. NOAA
Office of Protected Resources, Silver Spring, MD. Available from
http://www.nmfs.noaa.gov/pr/species/mammals/whales/north-atlantic-
right-whale.html (accessed January 2016).

Northeast Fisheries Science Center. 2015. North Atlantic Right Whale
(Eubalaena glacialis) Western Stock Assessment. NOAA. Available from
http://nefsc.noaa.gov/publications/tm/tm231/7_rightwhale_F2014July.pdf
(accessed January 2016).
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Northern Myotis

Myotis septentrionalis

The Northern Myotis (a.k.a. Northern Long-eared Bat) is one of four NJ bat species belonging to the Myotis genus. Each
is about 3 inches in body length with a 9-10 inch wingspan. Subtle physical differences set the Northern Myotis apart,
including its longer ears (17-19 mm long), dagger-like tragus, and yellowish-hued fur. This bat is an agile flier and
prefers dense forest habitats in summer. At night it navigates using echolocation to feed on small insects like
caddisflies, moths, and beetles. It roosts by day beneath loose tree bark or in a wide array of tree cavities and crevices,
occasionally making use of man-made structures as well. Adult females form small maternity colonies, and each
mother bat raises just one pup per year. The Northern Myotis spends the winter hibernating below ground in caves and
mines. Since 2006, a fungal disease called White-nose Syndrome (WNS) has spread across North America, bringing
devastation to bats as they hibernate. The mortality rate for Northern Myotis is as high as 99%; as such, the species
was listed as threatened under the Federal Endangered Species Act in April 2015. Absent WNS, this bat has a lifespan

approaching 20 years.
SWAP Classification

Broad Group: Terrestrial Wildlife
Taxon: Mammals
Taxa Sub Group: Terrestrial Mammals
Species Group:
Guild Group: Cave-hibernating Bats

Conservation Target: Cave-hibernating Bats
Conservation Status
State:
S_Rank: S1
Federal:
G_Rank: G1G3
Population Status
Abundance: Rare
Trend: Declining

Key Habitats

Habitats important to fulfilling the life history
requirements of this focal species.

Habitat Type Association
Forest X
Wetlands X

Northern Myotis

G

Disclaimer: This is not an official map
but for reference use only. The data
were compiled from the best sources
available, so various errors from the
sources may be inherent on the map,
All boundaries and features therein
should be freated as such. This map is
a rep ion of ground and
is not a legal document of their locations.
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains

X X X

Is Landscape Project Mapping Available for this species?

Pinelands

X

Skylands

X

References supporting the identified abundance and/or population trend values, or additional plans

addressing this focal species.

Reference

Abundance

Pop Trend

Plan

Conserve Wildlife Foundation of NJ. 2014. 2014 Mobile Acoustic Survey
and Summer Bat Count results. Report. Conserve Wildlife Foundation of
New Jersey. Trenton, N.J.

U.S. Fish and Wildlife Service. 2011. A national plan for assisting states,
federal agencies, and tribes in managing white-nose syndrome in bats.
USFWS, Hadley, M.A. 21 pp. Available from
https://www.whitenosesyndrome.org/sites/default/files/white-
nose_syndrome_national_plan_may 2011 0.pdf

Sanders, C. 2015. Report on Indiana bat (Myotis sodalis) sampling at the
Mount Hope Mine Shaft West, Morris County, N.J. Report. Sanders
Environmental Inc. Bellefonte, P.A.

Francl, K.E., W.M. Ford, D.W. Sparks, and V. Brack Jr. 2012. Capture and
reproductive trends in summer bat communities in West Virginia:
Assessing the impact of white-nose syndrome. Journal of Fish and Wildlife
Management 3(1):33-42.

Risley, L.S. 2015. Bat monitoring in Area B and other, similar wetlands on
the FAA Technical Center property. Report. William Paterson
University. Wayne, N.J.

Conserve Wildlife Foundation of NJ. 2015. Mist-netting and radio-

telemetry study. Final Report. Conserve Wildlife Foundation of New Jersey.

Trenton, N.J.

Turner, G.G., D.M. Reeder, and J.T.H. Coleman. 2011. A five-year
assessment of mortality and geographic spread of white-nose syndrome in
North American bats and a look into the future. Bat Research News
52(2):13-27.
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

American Oystercatcher
Haematopus palliatus

The American Oystercatcher is a medium sized shorebird with a distinctive long orange bill and bright yellow eyes. It
breeds on the beaches and marshes of Atlantic coastal NJ. It lays its eggs directly on the sand or in the marsh in a more
structured nest (using some vegetation) than other beach nesting birds, though it is still rather simple. The eponymous
adults feed on bivalves like oysters, mussels and clams. The chicks are semi-precocial and mobile within a few hours of
hatching but rely on adults to feed them. The chicks will shadow their parents, taking visual cues on how to forage. Like
other coastal birds, human generated disturbance and sea level rise (coupled with a stabilized coast) are among their
primary threats.

o o S
SWAP Classification American Now York
ew Yor
Broad Group: Terrestrial Wildlife Oystercatcher
Taxon: Birds - Summer range
- Year-round range ; 7 2%
Taxa Sub Group: Waterbirds o &%
N N
Species Group:
. W = : ‘
Guild Group: Beach nesting Birds . ~ ' /’
Conservation Target: Beach nesting Birds v .
(] 10 20 Miles R
Conservation Status e : e
7 &
State: SC/SC thinwgrmr: This is not ar:yof_ﬁrc;'izl g1atp S
reference use only. ata
S_Rank: S3B,S3N Svallablo, 20 vanous. sars #1om e
B S P
Federal: should be treated f:as such. This mapnI:
G Rank: G5 ks Iegaldoct?megr:togfmei ocations.
Population Status Pennsylvania
Abundance: Uncommon
Trend: Stable
Key Habitats ﬂf ; Q‘DQ
Habitats important to fulfilling the life history 00
requirements of this focal species. '\0
Habitat Type Association X ‘\,b(\\'
4
Beach and Dune X \Delaware/ P
Tidal Mudflat X ‘ | Delgware <
‘ : a
Wetlands X 1 . ConsERVE WILDLIFE
Mike Davenport; 2013 : - o
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X X X

Is Landscape Project Mapping Available for this species?

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan
New Jersey Dept. of Environmental Protection Biotics Database. 2015. L]
Trenton, N.J.
Schulte, S., S. Brown, D. Reynolds, and the American Oystercatcher

Working Group. 2010. Version 2.1. American Oystercatcher Conservation
Action Plan for the United States Atlantic and Gulf Coasts. Available from
http://www.conservewildlifenj.org/downloads/cwnj_310.pdf (accessed
February 2016).
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

American Woodcock
Scolopax minor

The American Woodcock is a short-legged shorebird that uses forests, wooded edges, wet meadows, and open fields
for breeding, roosting, foraging, and/or courtship displays. It has a short neck and long straight bill, and is well-
camouflaged against leaf litter on the forest floor. Like other shorebirds, the young are precocial and able to move and
forage on there own shortly after hatching. Proper and targeted forested management can be beneficial for this
species.

SWAP Classification
American
Broad Group: Terrestrial Wildlife Woodcock New York
Taxon: Birds [ mecingange
Taxa Sub Group: Landbirds | Bciaions
Species Group: N
; . . W E R
Guild Group: Young Forest Birds ;
Conservation Target: Young Forest Birds - _
. ) W DM =)
Conservation Status e
State: D.d':-er This is not an dleMw
2- compied mmm&u sl

S_Rank: S5 arntasle,
Federal: ok 4 00 wch. Tha g

G_Rank: G5

Pennsylvania
Population Status ¥

Abundance: Uncommon
Trend: Declining
Key Habitats

Habitats important to fulfilling the life history
requirements of this focal species.

Habitat Type Association
Forest X
Shrub X
Wetlands X

Delaware/

Mike Davenpon. 2017
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains

X X X

Is Landscape Project Mapping Available for this species? []

Pinelands

X

Skylands

X

References supporting the identified abundance and/or population trend values, or additional plans

addressing this focal species.

Reference

Abundance

Pop Trend

Plan

Appalachian Mountains Joint Venture. 2015. Appalachian Mountains Joint
Venture 3-year Operational Plan 2015-2018. Available from
http://amjv.org/documents/AMJV_2015-

18 operational_plan_Approved _June_2015.pdf (accessed February 2016).

Clark, K.E., and L.J. Niles. 2000. Northern Atlantic Regional Shorebird Plan,
Version 1.0. New Jersey Division of Fish and Wildlife, Woodbine, New
Jersey. 29 pp. Available from http://www.shorebirdplan.org/wp-
content/uploads/2013/01/NATLAN4.pdf (accessed February 2016).

Sauer, J.R., J.E. Hines, J.E. Fallon, K.L. Pardieck, D.J. Ziolkowski, Jr., and W.A.

Link. 2014. The North American Breeding Bird Survey, Results and Analysis
1966 - 2013. Version 01.30.2015. USGS Patuxent Wildlife Research Center.
Laurel, M.D.

Brown, S., C. Hickey, B. Harrington, and R. Gill, eds. 2001. The US Shorebird
Conservation Plan, 2nd ed. Manomet Center for Conservation Sciences.
Manomet, M.A. Available from http://www.shorebirdplan.org/wp-
content/uploads/2013/01/USShorebirdPlan2Ed.pdf (accessed February
2016).

Cooper, T.R., and R.D. Rau. 2015. American woodcock population status,
2015. U.S. Fish and Wildlife Service, Laurel, M.D. 16 pp.
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Black Rail
Laterallus jamaicensis

The Black Rail is a small, secretive bird that inhabits freshwater marshes in NJ. This dimunitive species is difficult to
study as it is hard to detect through traditional surveys. It lives in areas that are challenging to access and it remains
hidden among grasses for most of its life. This bird builds a nest in the reeds, low to the ground. Susceptible to flooding
and predation, if the nest hatches, the chicks leave the nest within one day and are fed by the adults. The species is
declining throughout the mid-Atlantic, mainly due to the loss and conversion of high marsh habitat from development

and sea-level rise.

SWAP Classification

Broad Group:

Taxon: Bijrds
Taxa Sub Group: \Waterbirds
Species Group: ).
. . W < = E
Guild Group: Marsh Birds g
Conservation Target: Marsh Birds 5

Conservation Status

State: E/T

Terrestrial Wildlife

S_Rank: S1B,S2N

. All boundaries and features therein
Federal: should be treated as such, This map is
a representation of ground features and
is not a legal document of their locations.

G_Rank: G4

Population Status

Abundance: Extremely Rare

Trend: Declining

Key Habitats

Habitats important to fulfilling the life history
requirements of this focal species.

Habitat Type

Association

Wetlands

X

Black Rail
- Summer range

] 10 20 Miles
"

Disclaimer: This is not an official map
but for reference use only. The data
were compiled from the best sources
available, so various errors from the
sources may be inherent on the map.
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X X

Is Landscape Project Mapping Available for this species?

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan

Davis, C. 2015. Black Rail Survey. Report NJ W-70-R-1. New Jersey Dept. of L]
Environmental Protection, Division of Fish and Wildlife, Endangered and
Nongame Species Program. Trenton, N.J.

New Jersey Dept. of Environmental Protection Biotics Database. 2015. L]
Trenton, N.J.
Kushlan, J.A. et al. 2002. North American Waterbird Conservation Plan. L] L]

Available from http://www.waterbirdconservation.org/nawcp.html
(accessed February 2016).
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Black Skimmer
Rynchops niger

The Black Skimmer is a striking black and white medium sized shorebird with an orange bill that breeds on the beaches
and marshes of the Atlantic Coast of NJ. It is the only bird in North America that has a longer lower than upper
mandible, used to feed on fish, scooping them up as it skims the water with the lower jaw extended. Skimmer eggs are
laid directly on the sand (beaches) or wrack (marsh) and the chicks are semi-precocial. The chicks are mobile but spend
a large majority of their time roosting within the colony, waiting for adults to bring food for them. Like other coastal
bird species, human generated disturbance and sea level rise (coupled with a stabilized coast) are among their primary
threats.

SWAP Classification 4
Black Skimmer : ' NeWYork

Broad Group: Terrestrial Wildlife
@ summer range

Taxon: Bijrds

Taxa Sub Group: Waterbirds

Species Group:
. . . W= E
Guild Group: Beach nesting Birds %
Conservation Target: Beach nesting Birds -
. (¢] 10 20 Miles
Conservation Status j Ry |

State: E Disclaimer: This is not an official map
but for reference use only. The data
. were compiled from the best sources
S—Rank' SlB'SlN available, so various errors from the
sources may be inherent on the map.
. All boundaries and features therein
Federal' should be treated as such. This map is
a representation of ground features and
is not a legal document of their locations

G_Rank: G5

Population Status Pennsylvania
Abundance: Rare
Trend: Stable

Key Habitats

Habitats important to fulfilling the life history
requirements of this focal species.

Habitat Type Association
Beach and Dune X Delawarem‘.
Wetlands X ‘Delaware

Conserve Witocire

Bay

Mke Davenport, 2010
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X X X X

Is Landscape Project Mapping Available for this species?

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan

Kushlan, J.A. et al. 2002. North American Waterbird Conservation Plan. [] []
Available from http://www.waterbirdconservation.org/nawcp.html
(accessed February 2016).

New Jersey Dept. of Environmental Protection Biotics Database. 2015. L]
Trenton, N.J.
Davis, C. 2015. Beach nesting birds. Report NJ T-1-7. New Jersey Dept. of L]

Environmental Protection, Division of Fish and Wildlife, Endangered and
Nongame Species Program. Trenton, N.J.
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Blue-winged Warbler
Vermivora pinus

The Blue-winged Warbler is a small, yellow Neotropical migrant songbird with blue-gray wings, two white wingbars,
and a black line through its eye. It nests on the ground in shrubby fields, shrub/forest wetlands, utility rights-of-way,
and near forest edges. The temporary nature of shrubby and young forest habitat makes this species vulnerable,
although proper and targeted forest management can be beneficial for this species.

SWAP Classification
Broad Group: Terrestrial Wildlife Bltﬁ;\:g:\egred New York
Taxon: Birds - 0 o
Taxa Sub Group: [andbirds

Species Group: N
i . . w E R
Guild Group: Young Forest Birds ;
Conservation Target: Young Forest Birds - _
. ) W DM P
Conservation Status e
State: S/S T

S_Rank: S4B,S4N wenlale,
Federal: i e e
their

G_Rank: G5

Pennsylvania
Population Status y

Abundance: Uncommon
Trend: Declining

Key Habitats

Habitats important to fulfilling the life history
requirements of this focal species.

Habitat Type Association Delaware/

Forest X 1
Grassland X Mike Davenpon, 2017 ,;_;____ﬁ_‘
Shrub X
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains

X X X

Is Landscape Project Mapping Available for this species? []

Pinelands

X

Skylands

X

References supporting the identified abundance and/or population trend values, or additional plans

addressing this focal species.

Reference

Abundance

Pop Trend

Plan

Appalachian Mountains Joint Venture. 2015. Appalachian Mountains Joint
Venture 3-year Operational Plan 2015-2018. Available from
http://amjv.org/documents/AMJV_2015-

18 operational_plan_Approved _June_2015.pdf (accessed February 2016).

Partners in Flight Science Committee. 2013. Population Estimates
Database, version 2013. Available from http://rmbo.org/pifpopestimates
(accessed February 2016).

Rosenberg, K.V., J.A. Kennedy, R. Dettmers, R.P. Ford, D. Reynolds, J.D.
Alexander, C.J. Beardmore, P.J. Blancher, R.E. Bogart, G.S. Butcher, A.F.
Camfield, A. Couturier, D.W. Demarest, W.E. Easton, J.J. Giocomo, R.H.
Keller, A.E. Mini, A.O. Panjabi, D.N. Pashley, T.D. Rich, J.M. Ruth, H.
Stabins, J. Stanton, T. Will. 2016. Partners in Flight Landbird Conservation
Plan: 2016 Revision for Canada and Continental United States. Partners in
Flight Science Committee.

Sauer, J.R., J.E. Hines, J.E. Fallon, K.L. Pardieck, D.J. Ziolkowski, Jr., and W.A.

Link. 2014. The North American Breeding Bird Survey, Results and Analysis
1966 - 2013. Version 01.30.2015. USGS Patuxent Wildlife Research Center.
Laurel, M.D.
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

The Bobolink is a songbird closely related to blackbirds and orioles. Adult breeding males are mostly black with yellow

Bobolink

Dolichonyx oryzivorus

on the back of the head/neck and white back/rump; females and non-breeding males are brown with dark brown
streaks on the back and head. This species nests on the ground in large expanses of early successional/grassland
habitat, including hayfields, and is susceptible to impacts from mowing during the nesting season. The temporary
nature of early successional/grassland habitat makes this species vulnerable, although proper and targeted

management can be beneficial.
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Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains

X X

Is Landscape Project Mapping Available for this species?

Pinelands

X

Skylands

X

References supporting the identified abundance and/or population trend values, or additional plans

addressing this focal species.

Reference

Abundance

Pop Trend

Plan

Rosenberg, K.V., J.A. Kennedy, R. Dettmers, R.P. Ford, D. Reynolds, J.D.
Alexander, C.J. Beardmore, P.J. Blancher, R.E. Bogart, G.S. Butcher, A.F.
Camfield, A. Couturier, D.W. Demarest, W.E. Easton, J.J. Giocomo, R.H.
Keller, A.E. Mini, A.O. Panjabi, D.N. Pashley, T.D. Rich, J.M. Ruth, H.
Stabins, J. Stanton, T. Will. 2016. Partners in Flight Landbird Conservation
Plan: 2016 Revision for Canada and Continental United States. Partners in
Flight Science Committee.

Partners in Flight Science Committee. 2013. Population Estimates
Database, version 2013. Available from http://rmbo.org/pifpopestimates
(accessed February 2016).

Sauer, J.R., J.E. Hines, J.E. Fallon, K.L. Pardieck, D.J. Ziolkowski, Jr., and W.A.

Link. 2014. The North American Breeding Bird Survey, Results and Analysis
1966 - 2013. Version 01.30.2015. USGS Patuxent Wildlife Research Center.
Laurel, M.D.
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Cerulean Warbler
Dendroica cerulea

The Cerulean Warbler is a small blue and white Neotropical migrant songbird with two white wingbars. Males have a
dark band across their white throats. These tree-canopy nesters require large expanses of deciduous forest with
complex forest structure and are often associated with canopy gaps, internal forest edges, edges of small timber
harvests, and narrow utility rights-of-way. Cerulean Warblers are less abundant near the "hard" edges between forest
cover and large expanses of open land, but proper and targeted forest management can be beneficial for this species.
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X X X

Is Landscape Project Mapping Available for this species?

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan
New Jersey Dept. of Environmental Protection Biotics Database. 2015. L] L]
Trenton, N.J.
Partners in Flight Science Committee. 2013. Population Estimates L] L]

Database, version 2013. Available from http://rmbo.org/pifpopestimates
(accessed February 2016).

U.S. Fish and Wildlife Service. 2008. Birds of Conservation Concern 2008. L] L]
U.S. Department of Interior, Fish and Wildlife Service, Division of Migratory

Bird Management. Arlington, V.A. 85 pp. Available from

http://www.fws.gov/ (accessed February 2016).

Sauer, J.R., J.E. Hines, J.E. Fallon, K.L. Pardieck, D.J. Ziolkowski, Jr., and W.A. L] L]
Link. 2014. The North American Breeding Bird Survey, Results and Analysis

1966 - 2013. Version 01.30.2015. USGS Patuxent Wildlife Research Center.

Laurel, M.D.

Appalachian Mountains Joint Venture. 2015. Appalachian Mountains Joint L] L]
Venture 3-year Operational Plan 2015-2018. Available from

http://amjv.org/documents/AMJV_2015-

18 operational_plan_Approved _June_2015.pdf (accessed February 2016).

The IUCN Red List of Threatened Species. Version 2015-4. Available from L] L]
www.iucnredlist.org (accessed February 2016).

Rosenberg, K.V., J.A. Kennedy, R. Dettmers, R.P. Ford, D. Reynolds, J.D. L]
Alexander, C.J. Beardmore, P.J. Blancher, R.E. Bogart, G.S. Butcher, A.F.

Camfield, A. Couturier, D.W. Demarest, W.E. Easton, J.J. Giocomo, R.H.

Keller, A.E. Mini, A.O. Panjabi, D.N. Pashley, T.D. Rich, J.M. Ruth, H.

Stabins, J. Stanton, T. Will. 2016. Partners in Flight Landbird Conservation

Plan: 2016 Revision for Canada and Continental United States. Partners in

Flight Science Committee.
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Common Tern

Sterna hirundo

The Common Tern is a medium sized tern that breeds in Atlantic coastal NJ's marshes and, to a lesser degree, beaches.
It is an aggressive bird whose dive bombing behavior helps it ward off predators of its eggs and chicks. Its similar
appearance can make it superficially diffcult to distinguish from Forster's Terns. One distinction is that Common Terns
can often be found nesting in close proximity to Black Skimmers in NJ, which is not true of Forster's colonies in this
state. The chicks are semi-precocial and remain within the confines of the colony while waiting for the adults to bring
them food. Within 3-4 weeks, the young can fly and typically leave the nesting area shortly after. The impacts of
stabilization of the coast combined with sea-level rise are major threats for this species.

SWAP Classification

Broad Group: Terrestrial Wildlife
Taxon: Birds

Taxa Sub Group: \Waterbirds
Species Group:

Guild Group: Marsh Birds
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X X X X

Is Landscape Project Mapping Available for this species?

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan

Davis, C. 2015. Colonial Waterbird Aerial Survey. Report NJ W-70-R-1. New L]
Jersey Dept. of Environmental Protection, Division of Fish and Wildlife,
Endangered and Nongame Species Program. Trenton, N.J.

Kushlan, J.A. et al. 2002. North American Waterbird Conservation Plan. L] L]
Available from http://www.waterbirdconservation.org/nawcp.html
(accessed February 2016).

New Jersey Dept. of Environmental Protection Biotics Database. 2015. L]
Trenton, N.J.
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Eastern Meadowlark
Sturnella magna

The Eastern Meadowlark is a medium-sized songbird with a bright yellow belly, black "V" across its chest, and a brown
back with dark streaks. This species nests on the ground in large expanses of early successional/grassland habitat,
including hayfields, and is susceptible to impacts from mowing during the nesting season. The temporary nature of
early successional/grassland habitat makes this species vulnerable, although proper and targeted management can be
beneficial.
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains

X X

Is Landscape Project Mapping Available for this species?

Pinelands

X

Skylands

X

References supporting the identified abundance and/or population trend values, or additional plans

addressing this focal species.

Reference

Abundance

Pop Trend

Plan

Watson, C., and K. Malloy. 2006. The South Atlantic Migratory Bird
Initiative Implementation Plan, Version 3.1. 99 pp.

Rosenberg, K.V., J.A. Kennedy, R. Dettmers, R.P. Ford, D. Reynolds, J.D.
Alexander, C.J. Beardmore, P.J. Blancher, R.E. Bogart, G.S. Butcher, A.F.
Camfield, A. Couturier, D.W. Demarest, W.E. Easton, J.J. Giocomo, R.H.
Keller, A.E. Mini, A.O. Panjabi, D.N. Pashley, T.D. Rich, J.M. Ruth, H.
Stabins, J. Stanton, T. Will. 2016. Partners in Flight Landbird Conservation
Plan: 2016 Revision for Canada and Continental United States. Partners in
Flight Science Committee.

Sauer, J.R., J.E. Hines, J.E. Fallon, K.L. Pardieck, D.J. Ziolkowski, Jr., and W.A.

Link. 2014. The North American Breeding Bird Survey, Results and Analysis
1966 - 2013. Version 01.30.2015. USGS Patuxent Wildlife Research Center.
Laurel, M.D.

New Jersey Dept. of Environmental Protection Biotics Database. 2015.
Trenton, N.J.

Partners in Flight Science Committee. 2013. Population Estimates
Database, version 2013. Available from http://rmbo.org/pifpopestimates
(accessed February 2016).
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The Forster's Tern is a medium sized tern that nests in the Atlantic coastal marshes. It feeds primarily on fish, which it

Forster's Tern

Sterna forsteri

obtains by diving into coastal waters. It lays its eggs on marsh wrack and is susceptible to predators and flooding. Its

appearance is very similar to that of Common Terns and care must be taken not to confuse the two. It is one of the few

tern species in NJ whose winter range is restricted to North America; other tern species travel farther, into South
America. The impacts of stabilization of the coast combined with sea-level rise are major threats.
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X X X X

Is Landscape Project Mapping Available for this species? []

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan

Davis, C. 2015. Colonial Waterbird Aerial Survey. Report NJ W-70-R-1. New L]
Jersey Dept. of Environmental Protection, Division of Fish and Wildlife,
Endangered and Nongame Species Program. Trenton, N.J.

Kushlan, J.A. et al. 2002. North American Waterbird Conservation Plan. L] L]
Available from http://www.waterbirdconservation.org/nawcp.html
(accessed February 2016).

New Jersey Dept. of Environmental Protection Biotics Database. 2015. L]
Trenton, N.J.

D-33



Appendix D: Profiles of the Focal Species of Greatest Conservation Need

Golden-winged Warbler
Vermivora chrysoptera

The Golden-winged Warbler is a small gray and white Neotropical migrant songbird with yellow patches on its wings
and a yellow crown. Adult males have a black throat and mask. This species nests on the ground in areas of young
forest, shrub/wetland forest, and utility rights-of-way, provided these areas are within a forested landscape that is
mostly deciduous. The temporary nature of shrubby and young forest habitat makes this species vulnerable, although
proper and targeted forest management can be beneficial for this species.
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X

Is Landscape Project Mapping Available for this species?

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan

U.S. Fish and Wildlife Service. 2008. Birds of Conservation Concern 2008. L] L]
U.S. Department of Interior, Fish and Wildlife Service, Division of Migratory

Bird Management. Arlington, V.A. 85 pp. Available from

http://www.fws.gov/ (accessed February 2016).

New Jersey Dept. of Environmental Protection Biotics Database. 2015. L] L]
Trenton, N.J.
Sauer, J.R., J.E. Hines, J.E. Fallon, K.L. Pardieck, D.J. Ziolkowski, Jr., and W.A. L] L]

Link. 2014. The North American Breeding Bird Survey, Results and Analysis
1966 - 2013. Version 01.30.2015. USGS Patuxent Wildlife Research Center.
Laurel, M.D.

Petzinger, S. 2015. Golden-winged Warbler. Report NJ T-1-7. New Jersey L] L]
Dept. of Environmental Protection, Division of Fish and Wildlife,
Endangered and Nongame Species Program. Trenton, N.J.

Partners in Flight Science Committee. 2013. Population Estimates L] L]
Database, version 2013. Available from http://rmbo.org/pifpopestimates
(accessed February 2016).

Appalachian Mountains Joint Venture. 2015. Appalachian Mountains Joint L] L]
Venture 3-year Operational Plan 2015-2018. Available from

http://amjv.org/documents/AMIV_2015-

18 operational_plan_Approved June_2015.pdf (accessed February 2016).

The IUCN Red List of Threatened Species. Version 2015-4. Available from L] L]
www.iucnredlist.org (accessed February 2016).
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Grasshopper Sparrow
Ammodramus savannarum

The Grasshopper Sparrow is a small, brown songbird with an unmarked chest, large head, short tail, and dark crown
with a pale middle stripe. Most often heard than seen, the male's song consists of two notes followed by a long, insect-
like buzz (like a grasshopper). This species nests on the ground in large expanses of early successional/grassland
habitat, including hayfields, and is susceptible to impacts from mowing during the nesting season. The temporary
nature of early successional/grassland habitat makes this species vulnerable, although proper and targeted
management can be beneficial.
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains

X X

Is Landscape Project Mapping Available for this species?
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X

Skylands

X

References supporting the identified abundance and/or population trend values, or additional plans

addressing this focal species.
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Pop Trend

Plan
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Kentucky Warbler
Oporornis formosus

The Kentucky Warbler is a small yellow Neotropical migrant songbird with an olive green back, black "sideburns", and
yellow spectacles. This ground nester requires large expanses of deciduous forest with well-developed ground cover
and thick understory. Kentucky Warblers are more abundant in moist forests, such as bottomland hardwoods or near
streams, and avoid agricultural areas. Proper and targeted forest management can be beneficial for this species.
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Landscape Regions important to fulfilling the life history requirements of this focal species.

Marine Atlantic Coast Delaware Bay Piedmont InnerCoastal Plains Pinelands Skylands

X X X X

Is Landscape Project Mapping Available for this species?

References supporting the identified abundance and/or population trend values, or additional plans
addressing this focal species.

Reference Abundance Pop Trend Plan

Steinkamp, M. 2008. New England/M