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Foreword

It is difficult to believe that it has been 10 years since Maine’s first Wildlife Action Plan was
written. Initiated in 2001, the State Wildlife Grants Program allocated funds to states that have
an approved Plan. These funds, matched by state dollars, provide ongoing support for
monitoring, research, management, and habitat protection for Species of Greatest Conservation
Need (SGCN), many of which are species of special concern or threatened and endangered.
Most of these species lack financial support except through special programs, such as the
Federal Endangered Species Act, or state programs such as the Chickadee Check-Off or the
Loon Plate, both of which are unpredictable and declining sources of revenue.

Maine contains a wealth of ecosystems from the spruce forests of the north to vast coastal
areas; from high mountains to thousands of lakes, ponds, and streams. This diversity of
ecosystems supports thousands of associated species. It is the wealth of this diversity and its
conservation that this plan addresses in detail.

The climate gradient in Maine, spanning four degrees of latitude, is equal to that extending from
Poland to northern Finland, a distance covering 20 degrees of latitude; it is no wonder that we
are blessed with such a diversity of species. Numerous species, such as the New England
Cottontail, reach their northern range limit in central or southern Maine, while others, such as
the Canada Lynx, are restricted to northern Maine.

The leadership of the Maine Department of Inland Fisheries and Wildlife (MDIFW) and its
Steering Committee in developing this Plan has been superb. Their ability to bring together
scores of participants ranging from state and federal agencies, Native Americans, and a wide
diversity of NGOs, testifies to their leadership and the importance of this Plan. The Steering
Committee, representing a wide spectrum of interests, contributed countless hours to the
success of the Plan and their advisory role should be continued officially throughout the life of
the Plan. Their help in guiding priorities, considering emerging issues, and developing
partnerships will be essential over the next 10 years.

The 2005 Plan was a giant step in guiding actions to understand and conserve a plethora of
species that were poorly understood or lacked funding for effective conservation. It chartered a
greatly expanded area of responsibility and action for MDIFW. Citizen scientists participated in
numerous statewide surveys covering everything from butterflies and herons to freshwater
mussels. Many of these volunteers are state and national experts and the data are excellent.
As a result of this information, specific conservation actions are in place for these species and
their habitats. The 2005 Plan also highlighted the Beginning with Habitat (BwH) initiative, which
is a voluntary, non-requlatory program. More than 100 towns and NGO’s have used BwH data
compiled by MDIFW and the Maine Natural Areas Program to prioritize and conserve important
habitats containing rare ecosystems and associated SGCN. These efforts are concentrated in
southern and central regions and have been highly successful.

The 2015 Plan builds on the achievements of the earlier Plan but is much more comprehensive;
the number of SGCN species almost doubles in the current Plan. This is partly due to the
excellent survey and monitoring that occurred over the past 10 years providing MDIFW with a
greater understanding of the status of many poorly understood species. However, the greatest
number of new species occurs in marine or estuarine habitats poorly documented in the 2005

Foreword
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Plan. The Maine Department of Marine Resources has statutory responsibility for all marine
and estuarine species, including migratory fish. Their participation in the 2005 Plan was limited;
however, they have been an integral part of the team developing the current Plan and have
provided a wealth of information and conservation needs on numerous poorly known species.

Based on vulnerability, a total of 58 species are designated of highest priority. Timely
conservation measures presented in the Plan can avoid further declines in these and other
species. The Plan is easy to follow. To check on a species’ status, simply click on it in Table 1-
3 and all of the data are available, including qualification criteria, habitat associations, stressors,
conservation actions, and range maps. The detail is amazing and represents a quantum leap in
our understanding of many species. The Plan emphasizes habitat stressors as well as
stressors to individual SGCN. In doing this, groups of species and guilds are incorporated into
the conservation actions. Although plants are not dealt with individually, conservation actions
dealing with habitats and ecosystems will include many of the state’s rare plant species.

Finally, there is the issue of funding the key components of this Plan. Currently, there is no long
term, predictable funding at the state or federal level that parallels the Federal Aid Programs for
harvested species. The Association of Fish and Wildlife Agencies has formed a Blue Ribbon
Committee on Sustaining America’s Diverse Fish and Wildlife Resources under their Teaming
With Wildlife theme to address this important issue. Their success in this effort will influence
greatly the ability of Maine and other states to conserve the vast majority of species under their
jurisdiction. All of us will need to support this in the future.

In summary, Maine’s 2015 Wildlife Action Plan is a tribute to all of the conservation partners and
their extraordinary efforts to gather the vast quantities of data on many rare or poorly known
species, and chart a path for their conservation. The Plan is exhaustive, well presented, and
easy to follow and will guide the state for years to come.

Congratulations are due to everyone who made this Plan a reality.
Ray “Bucky” Owen

Professor Emeritus, University of Maine, Orono
Commissioner, Maine Dept. of Inland Fisheries and Wildlife, 1993-1997

Foreword
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Introduction

WELCOME TO MAINE

Located at the northeast tip of the United States, Maine is a relatively large and very rural state
by eastern standards. It spans 320 miles from north-to-south and 210 miles east-to-west at its
full extent. Maine lies halfway between the equator and the North Pole. It is the only state in
the continental U.S. more connected to Canada than its border with other states. The total area
(33,315 square miles) nearly equals that of the other four New England states combined. The
2013 U.S. census reported a human population of only 1.33 million in Maine, or 43 people per
square mile: the lowest population density in the East.

Maine is a land rich in contrasts between the
boreal and temperate, freshwater and saltwater,
upland and wetland, and alpine and lowlands.
The predominant feature across this diverse
landscape is 17.5 million acres of forests that
cover 89% of Maine’s land area. Woodlands are
interspersed with rugged mountains; more than
5,600 lakes and ponds; 5,000,000 acres of
wetlands; 31,800 miles of rivers and streams;
4,100 miles of coastline; and 4,613 coastal
i islands and ledges (Brandes 2001, Gawler et al.
1996). Maine is the most heavily forested state
. in the nation, but also boasts some of the most
significant grassland and agricultural lands in

Tumbledown Mountain Maine. N England
© Phillip deMaynadier ew england.

This mosaic of diverse physical settings supports
a wide diversity of wildlife. Islands in the Gulf of Maine showcase one of the most unique
blends of seabird nesting colonies along the East Coast, including rare species such as
Roseate and Arctic Terns, Atlantic Puffin, and Razorbill. Maine’s relatively clean, free-flowing
rivers sustain some of the best remaining populations of rare freshwater mussels and
dragonflies in the East; host globally rare endemics, such as the Tomah Mayfly and Roaring
Brook Mayfly; and support a distinct population segment of the federally Endangered Atlantic
Salmon. Maine’s mountains and forested habitats host a significant portion of the global
breeding habitat of neotropical migrant birds such as the Bicknell’s Thrush and Black-throated
Blue Warbler. The state has some of the best examples of Pitch Pine-Scrub Oak forest
remaining in New England, which host a suite of globally rare plants and invertebrates.

Maine is in an ecological transition zone, and its wildlife resources are a convergence of species
that are at or approaching the northern or southern limit of their ranges. The species most
familiar to us — birds (423 species), non-marine mammals (61 species), reptiles (17 species),
amphibians (18 species), inland fish (39 species), and marine species (>280 fishes, mammals,
and other chordates) — actually comprise less than two percent of the known wildlife species in
the state. Experts have documented over 15,000 species of invertebrates, 2,100 species of
plants, 310 species of phytoplankton, 271 species of macrophytes, and 3,500 species of fungi,

Introduction
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but they believe many times these numbers actually exist (McCollough et al. 2003, D. Gilbert
pers. comm.). This array of flora and fauna is particularly impressive when one considers that
only a handful of species were present just 15,000 years ago when a mile-high sheet of ice
covered the state.

Fish and wildlife play an important role in the
lives of Maine people as they provide a source of
enjoyment, recreation, and employment.

Maine’s quality of life, its traditional “outdoor”
values, and its economy, particularly its rural
economy, are strongly shaped by the diversity
and abundance of its fish and wildlife. The
Maine Department of Inland Fisheries and
Wildlife (MDIFW) and the Maine Department of
Marine Resources (MDMR) are the state

agencies in which the public has entrusted its n
concern for Maine’s fish and wildlife. Birch Point State Park, Maine. © Mark Stadler

SN ~

STATE AUTHORITY FOR WILDLIFE AND FISHERIES MANAGEMENT

The Maine Department of Inland Fisheries and Wildlife (MDIFW) is responsible for the
stewardship of Maine’s inland fisheries and wildlife resources. MDIFW conducts its
management programs under the guidance of the legislature’s Joint Standing Committee on
Inland Fisheries and Wildlife and with the advice and consent of the Fish and Wildlife Advisory
Council: a ten-member citizen’s advisory group whose members are appointed by the governor
and subject to legislative confirmation. MDIFW partners with the U.S. Fish and Wildlife Service
(USFWS) for management of ‘federal trust species:” notably migratory birds, federally-listed
Endangered or Threatened (E/T) species, and species that are candidates for E/T listing.

Maine has had laws protecting its fish and wildlife since 1830. This early
enforcement effort was the birth of the MDIFW (then Department of
Inland Fisheries and Game). Although MDIFW’s mission has always
included protection of species not pursued for food or sport, there has
been a continual shift in its focus from that of a state agency concerned
mostly with the administration of laws dealing with hunting and fishing to
one with considerable responsibility for the conservation and
enhancement of all the inland fisheries and wildlife resources of the state.

During the 1970s, the Maine Legislature broadened the MDIFW mission. It enacted laws
pertaining to E/T species and nongame wildlife, which clearly established that MDIFW had the
authority to protect, maintain, and enhance all fish and wildlife species in the state, as well as
their habitat. To reflect this, the legislature changed the name of the Department from ‘Inland
Fisheries and Game’ to ‘Inland Fisheries and Wildlife.” Beginning in the 1990s, MDIFW
mainstreamed nongame responsibilities throughout its Bureau of Resource Management and
these are now widely integrated throughout MDIFW'’s work program.
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The Maine Department of Marine Resources
(MDMR) functions to conserve and manage
marine and estuarine resources; to conduct and
sponsor scientific research; to promote and
develop Maine’s coastal fishing industries; to
advise and cooperate with local, state, and
federal officials concerning activities in coastal
waters; and to implement, administer, and
enforce the laws and regulations necessary for
these purposes. It is responsible for the
management of Maine’s marine resources from
the high-water mark out to three nautical miles .

from the outermost islands lying offshore inthe ~ Rockport Harbor, Maine. © Mark Stadler
Gulf of Maine.

Management responsibilities follow guidance from the state legislature and the MDMR Advisory
Council: 15 representatives from coastal fishing industries who are appointed by the governor
and subject to legislative confirmation. The legislature directs development of state policy, and
through the Joint Standing Committee on Marine Resources, oversees legislation regarding the
conservation and development of marine resources. MDMR partners with the National Marine
Fisheries Service for management of ‘federal trust’ fauna: inter-jurisdictional fish, marine
mammals, and other species of concern including federally listed E/T species.

THE STATE WILDLIFE GRANT PROGRAM

As the responsibilities of MDIFW have evolved over time so has the method of funding fish and
wildlife conservation and management activities. Like other state fish and wildlife agencies,
MDIFW programs rely heavily on federal aid distributed to states as established by the Wildlife
Restoration (Pittman - Robertson) Act enacted in 1937 and the Sport Fish Restoration (Dingell -
Johnson) Act passed in 1950. These funds are derived from federal excise taxes on firearms,
ammunition, fishing equipment and tackle. The USFWS Wildlife and Sport Fisheries
Restoration program is critical to state agency partners and the conservation of game fish and
wildlife species. A traditional emphasis on habitat management has provided numerous
secondary benefits to nongame species as well. Federal funding for E/T species are
administered under Section 6 of the Endangered Species Act (ESA): often strategic, but funds
are limited.

MDMR has fulfilled its charge to conserve and manage marine and estuarine resources and to
conduct and sponsor scientific research with the support of funding sources that have also
changed over the years. Since 1984, MDMR has complete projects supported by USFWS
Wildlife and Sport Fish Restoration funds (Wallop - Breaux Amendment). With the Federal ESA
listing of some marine species, MDMR has conducted work with the aid of National Oceanic and
Atmospheric Administration Species Recovery Grants to States (ESA, Section 6). Past
programs, like the Species of Concern Grant Program, enabled the MDMR to advance research
of non-listed species such as Rainbow Smelt. These opportunities have provided the necessary
funds for the agency to complete work on non-commercial species; however, work focusing on
many species of conservation need have not been eligible for these programs as they are not
federally listed or do not support recreational fisheries.
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At the state level, it is clear that stable and secure
financial support for nongame and E/T wildlife
and fish has not developed for MDIFW or MDMR.
The legislature established a voluntary income
tax donation ‘Chickadee Check-off’ in 1984
followed by a conservation registration ‘Loon
Plate’ (1995) and then a 'Sportsman’s Plate’ (2007) for vehicles as initial sources for program
funding. These and other charitable contributions generate >90% of state funds for MDIFW
nongame programs and are held in trust as the ‘Endangered and Nongame Wildlife Fund’.
Profits from a special lottery ticket ‘Maine Outdoor Heritage Fund’ help support new projects by
state resource agencies via a competitive grants program. After 31 years, all state funds reliant
on donations have declined, programs for nongame species operate via triage, and the number
of E/T species continues to rise.

Recognizing this broad need, Congress created the State Wildlife Grant Program (SWG) in
2002 to help state and tribal resource agencies address conservation for fish and wildlife
deemed to be ‘Species of Greatest Conservation Need’ (SGCN). SWG funds are appropriated
annually by Congress and allocated to states by a formula that takes into account each state’s
size and population.

To be eligible to participate in the SWG program,

“Action Plans provide a Congress required all states and territories to develop

foundation for the future of a statewide Comprehensive Wildlife Conservation
wildlife conservation and a Strategy (CWCS), now formally known as a State
stimulus to engage states and Wildlife Action Plan (SWAP). Action Plans provide a
federal agencies and other foundation for the future of wildlife conservation and a
conservation partners to think stimulus to engage states and federal agencies and
strategically about their other conservation partners to think strategically about

individual and coordinated roles their individual and coordinated roles in prioritizing and
: PR ‘i accomplishing conservation actions. In 2005, states
g]oggg;::laztlig?‘l 2220370809mpllsh|ng and territories submitted their first round of plans to the

’ U.S. Fish and Wildlife Service (USFWS) for review.
Maine’s CWCS
(http://www.maine.gov/ifw/wildlife/reports/wap.html) was approved as submitted and remains a
valuable, comprehensive review.

SWG funds apportioned to Maine totaled $7.6 million during 2001-2014. Projects undertaken
with SWG funds (MDIFW 2014) have addressed many SGCN, all geographic areas of the state,
and have ranged in scale from ecosystems to subspecies. Projects have varied in length from
one to five years. They include baseline surveys and inventories, research, management, and
habitat conservation. SWG funds also help support 10 full-time biologist positions. The SWG
program has significantly advanced the conservation of Maine’s SGCN and continues to play a
critical role in minimizing reliance on E/T listings.

THE VALUE OF MAINE’S WILDLIFE ACTION PLAN

Early successes from the first generation of state Action Plans are widely chronicled
(Association of Fish and Wildlife Agencies 2011, Cook et al. 2008). A summary of
accomplishments from Maine’s 2005 plan (MDIFW 2014) reveals the wide array of conservation
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benefits for SGCN: population management, habitat management, research,
surveys/monitoring, and outreach. Many ongoing efforts and most new initiatives during the
past ten years were enhanced or enabled by SWG funding administered by MDIFW as outlined
in the 2005 Plan.

This 2015 Action Plan reflects greater expectations for prioritization, performance monitoring,
efficiencies, and overall collaboration with conservation partners (Heinz Center 2008, Lauber et
al. 2009, Wilkinson et al. 2009). The full document itself is reduced by 70% in length from our
2005 CWCS, but provides a pathway to detailed reports on 378 SGCN, 42 macrogroups, and
38 stressors evaluated in the 2015 Plan. These linked reports are generated by a database.
Thus, their content is not static and can be updated periodically during the ten-year horizon of
this Plan.

The value of Maine’s 2015 Wildlife Action Plan extends far beyond the requirements of the State
Wildlife Grant program and beyond the missions of both MDIFW and MDMR. Itis an
opportunity and challenge for both agencies and their conservation partners to provide effective
and visionary leadership in the conservation of all the state’s wildlife. Maine’s Action Plan is
intended to supplement, not duplicate, existing fish and wildlife programs and to target species
in greatest need of conservation - species that are indicative of the diversity and health of
wildlife in the state - while keeping “common species common.”

The Plan addresses the full array of vulnerable wildlife and their habitats in Maine: vertebrates
and invertebrates in both terrestrial and aquatic habitats. Maine law defines ‘wildlife’ as any
species of wild, free-ranging fauna including fish and invertebrates that are absent from the
jurisdiction for some state agencies. The Plan builds on a long history of public involvement and
collaboration among conservation partners. It is meant to be dynamic, responsive, and
adaptive. Hence, Maine’s Action Plan serves as a solid foundation for the future of wildlife
conservation that will help guide the collaborative efforts of state and federal agencies, tribes,
conservation partners, and individuals to ensure success.

Maine’s conservation partners developed the Wildlife Action Plan through a lengthy participatory
process that included the general public. The Plan is non-regulatory. The suite of voluntary
species and habitat conservation actions in the Plan complement, but do not compete with,
existing work programs and priorities of state agencies and their partners. Indeed, conservation
actions will in most cases supplement existing efforts and inspire new initiatives on behalf of
Maine’ SGCN.

ROADMAP TO THE PLAN’S EIGHT ELEMENTS

Congress identified eight required elements to be addressed in each state’s SWAP (Teaming
with Wildlife Committee 2003). Congress also directed that strategies identify and focus on
“species of greatest conservation need,” yet address the “full array of wildlife” and wildlife-
related issues, helping to keep common species common. Wildlife Action Plans must address
these eight elements:

1. Information on the distribution and abundance of species of wildlife, including low and
declining populations as the state fish and wildlife agency deems appropriate, that are
indicative of the diversity and health of the state’s wildlife;
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8.

Descriptions of locations and relative condition of key habitats and community types
essential to conservation of species identified in (1);

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

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

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

Descriptions of procedures to review the strategy at intervals not to exceed 10 years;

Plans for coordinating the development, implementation, review, and revision of the plan
with federal, state, and local agencies and Indian tribes that manage significant land and
water areas within the state or administer programs that significantly affect the
conservation of identified species and habitats; and

Provide an opportunity for public participation in the development of the Wildlife Action
Plan.

The founding legislation and subsequent guidance emphasize that broad public participation is
an essential element of developing and implementing these plans.

MDIFW led the effort to develop Maine’s 2015 Action Plan. The Plan creates a vision for
conserving the state’s wildlife, and it is much more than an agency plan because of broad

participation by dozens of Maine’s conservation partners. While each state’s strategy will reflect

a different set of issues, management needs, and priorities, states are working together to
ensure nationwide consistency and a common focus (AFWA 2012, Crisfield et al. 2013).

To facilitate development of Maine’s revised Action Plan, MDIFW and partners addressed
Elements 1, 2, 3, and 4 in unique chapters. We combined Elements 5 and 6 into a single

chapter because of the considerable overlap of monitoring and adaptive management inherent

in each. Similarly, we have combined elements 7 and 8 as a single chapter reflecting their
mutual emphasis on collaboration and public involvement.

KEY TO ACRONYMS

CWCS Comprehensive Wildlife Conservation Strategy
ESA Endangered Species Act
E/T Endangered and/or Threatened Species
MDIFW Maine Dept. of Inland Fisheries and Wildlife
MDMR Maine Dept. of Marine Resources
SGCN Species of Greatest Conservation Need
SWAP State Wildlife Action Plan
SWG State Wildlife Grants (Program)
USFWS U.S Fish and Wildlife Service
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Executive Summary

INTRODUCTION

Located at the northeast tip of the United States, the State of Maine is approximately 320 miles
long and 210 miles wide. It is almost as large (33,315 square miles) as all other New England
states combined. Maine is a land rich in contrasts between the boreal and temperate,
freshwater and saltwater, upland and wetland, and alpine and lowlands. Maine is a transition
area, and its wildlife resources represent a blending of species that are at or approaching the
northern or southern limit of their ranges. This mosaic of diverse physical settings supports a
wide diversity of wildlife that few other states can equal.

Fish and wildlife play an important role in the lives of Maine people as they provide a source of
enjoyment, recreation, and employment -- Maine’s quality of life, its traditional “outdoor” values,
and its economy, particularly its rural economy, are

Road Map to the
Eight Required Elements

To facilitate review of Maine’s
Action Plan, separate chapters
address each of the eight
required elements.

Elements 1, 2, 3, and 4 each
have a unique chapter; we have
combined elements 5 and 6 and
also 7 and 8 into a single
chapter because of their close
relationships. Each chapter
also addresses differences from
Maine’s 2005 Comprehensive
Wildlife Conservation Strategy.

strongly shaped by the diversity and abundance of its
fish and wildlife. The public has entrusted the
conservation of Maine’s fish and wildlife to the Maine
Dept. of Inland Fisheries and Wildlife (MDIFW) and the
Maine Dept. of Marine Resources (MDMR).

Maine’s 2015 Wildlife Action Plan addresses the full
array of wildlife and their habitats in Maine --
vertebrates and invertebrates in terrestrial and aquatic
(freshwater, estuarine, and marine) habitats — and
wildlife is defined as any species of wild, free-ranging
fauna including fish. It builds on a long history of public
involvement and collaboration among conservation
partners. The Plan is dynamic, responsive, and
adaptive. Hence, Maine’s Action Plan serves as a
solid foundation for the future of wildlife conservation
that will help guide the collaborative efforts of state and
federal agencies, tribes, conservation partners, and
individuals to ensure success.

The Wildlife Action Plan was developed through a lengthy participatory process with state
agencies, targeted conservation partners, and the general public. The Plan is non-regulatory.
The suite of voluntary species and habitat scale conservation actions in the Plan complement,
but do not compete with, existing work programs and priorities by state agencies and partners.
Indeed, conservation actions will in most cases not replace current management strategies, but
hopefully supplement existing efforts and inspire new initiatives on behalf of Maine’ Species of
Greatest Conservation Need.
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ELEMENT 1: SPECIES OF GREATEST CONSERVATION NEED

A critical dilemma facing conservation biologists and managers worldwide is the need to
allocate limited dollars, staff, and programmatic resources toward a growing list of conservation
challenges. Foundational to this prioritization process in Maine’s State Wildlife Action Plan is
the development of a list of Species of Greatest Conservation Need (SGCN). Biologists from
Maine Department of Inland Fisheries and Wildlife (MDIFW) and other state agencies, with
cooperation from conservation partners and species experts, developed a suite of objective
criteria for designating SGCN that is intended to be transparent and science-based, and
recognizes that species conservation concerns can be identified at global, regional, and local
scales. The primary themes for SGCN prioritization include risk of extirpation, population trend,
endemicity, and regional conservation concerns. Secondary themes for SGCN prioritization
include climate change vulnerability, survey knowledge, and indigenous cultural significance.

Maine’s 2005 list of SGCN totaled 213 species grouped into two priority levels. To help further
advance the challenge of species prioritization, Maine’s 2015 list of 378 SGCN are assigned to
three species priority levels: Priority 1 (Highest; 58 SGCN), Priority 2 (High; 131 SGCN), and
Priority 3 (Moderate; 189 SGCN), all of which are eligible for State Wildlife Grant (SWG)
assistance from the U.S. Fish and Wildlife Service. The 2015 process for reviewing and
identifying Maine SGCN included both species deletions (33) and additions (198) to the 2005
list. The netincrease in SGCN is driven primarily from a) additional conservation science
designation criteria, b) scrutiny of more invertebrate taxa, c) significantly greater attention to
marine fauna in the Gulf of Maine, and d) more explicit recognition of climate change
vulnerability. It is our hope that identifying a relatively comprehensive, prioritized suite of SGCN
will help MDIFW and conservation partners implement meaningful conservation actions for
some of Maine’s most vulnerable and valued wildlife resources over the coming decade.

ELEMENT 2: KEY HABITATS AND NATURAL COMMUNITIES

Maine’s Wildlife Action Plan employs The Northeast Terrestrial Habitat Classification System
(NETHCS), developed by NatureServe and The Nature Conservancy (TNC), to identify the
extent of habitats and community types essential to the conservation of Species of Greatest
Conservation Need (SGCN). Federal and state agencies in the Northeast have endorsed the
NETHCS as a tool for assessing habitat distribution and composition. The specific version of
the NETHCS used in Maine includes a number of modifications made by the Maine Dept. of
Inland Fisheries and Wildlife (MDIFW) and the Maine Dept. of Marine Resources (MDMR) to
reflect Maine’s landscape and coastal features. The basic layer within NETHCS is the habitat
‘system’, which corresponds to the Ecological Systems classification. There are approximately
150 Ecological Systems in Maine. We used the more general ‘Macrogroup’ level for several of
our analyses, and there are 42 habitat macrogroups in Maine.

Maine further consolidated the macrogroups into three broad habitat categories to facilitate
development of conservation actions. The broad categories are Coastal and Marine, Terrestrial
(including Freshwater Wetlands) and Freshwater Aquatic (Rivers, Lakes, and Ponds). The
importance of various habitats to SGCN is not related to their statewide abundance; habitats
such as pine barrens, open freshwater wetlands, and rivers and streams are dis-proportionately
important compared to many other habitat types. We estimate that there are 3,824,842 acres of
conservation land in Maine, accounting for nearly 20% of the State. Much of this conserved
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land lies within Focus Areas of Statewide Significance; we identify these focus areas to help
prioritize Maine’s landscape for SGCN and other habitat values.

ELEMENT 3: PROBLEMS AFFECTING SGCN AND THEIR HABITATS

Maine’s State Wildlife Action Plan (SWAP) focuses much attention on the habitats used by
Species of Greatest Conservation Need (SGCN). The Plan uses a coarse filter — fine filter
approach to conservation to ensure, where possible, that individual conservation initiatives
benefit multiple species, while also acknowledging that some species require individualized
attention. We assigned stressors to both habitats and to SGCN, in order to clearly identify the
issues that should be addressed at each level in the conservation hierarchy. As with most other
states in the Northeast, we identified stressors using the International Union for the
Conservation of Nature (IUCN) Threat Classification Scheme. While the IUCN system is useful
for categorizing stressors to SGCN and their habitats, we found that the system lacks the
resolution to clearly identify the specific issues that should be considered for conservation
attention. Therefore, when assigning stressors we chose to adopt the primary and secondary
IUCN categories, but replaced the tertiary category with a detailed narrative that fully describes
the issue and its impact on the species or habitat being considered. In addition, we adapted
Table 7 (Threat characteristics and categorical ratings) from The Northeast Lexicon to identify
characteristics for each stressor assignment.

We assigned stressors to Priority 1 and 2 SGCN, and assigned ‘Severity’ and ‘Actionabilty’
characteristics for each Stressor — SGCN interaction. The concepts of ‘Likelihood’, ‘Certainty’
and ‘Spatial Extent’ were considered implicitly, and only those Stressors that were determined
to have a moderate or high Impact for each of these characteristics were assigned. In addition,
only those stressors with moderate or high Severity were assigned to SGCN. We developed a
simple matrix to prioritize SGCN stressors, using the combination of the Impact scores for
‘Severity’ and ‘Actionability.” We identified stressors for terrestrial and freshwater aquatic
habitats using Anderson at al. (2013) as our primary source of reference material. Because no
single comprehensive source is available that describes that state of marine habitats along
Maine’s coast, we used a wide variety of scientific publications, as well as expert opinion of
agency staff and partners, to compile information on stressors. We assumed that the habitat
systems within each terrestrial and marine macrogroup all faced similar conservation problems;
therefore we assigned stressors to each macrogroup, but did not identify stressors separately
for each habitat system, with the exception of freshwater aquatic habitats (River and Streams,
and Lakes and Ponds) were we identified stressors separately for each of systems Unlike our
approach for SGCN, we assigned all 7 stressor characteristics for each habitat — stressor
combination.

We assigned 38 unique stressors to 190 Priority 1 and 2 SGCN species, for a total of 1,099
SGCN - stressor combinations. We assigned 31 unique stressors to 34 habitats macrogroups,
for a total of 326 habitat — stressor combinations. Development, including existing and new
Roads and Railroads and Housing and Urban Areas, and Invasive Non-native/Alien
Species/Diseases, were assigned to the largest number of habitats.
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ELEMENT 4: CONSERVATION ACTIONS

The conservation actions contained in Maine’s revised State Wildlife Action Plan (SWAP)
consist of complementary coarse- and fine-filter approaches that maximize limited conservation
dollars. The Maine Department of Inland Fisheries and Wildlife (MDIFW), the Maine
Department of Marine Resources (MDMR), the Maine Coastal Program (MCP), the Maine
Natural Areas Program (MNAP), and other conservation partners worked closely to develop a
thorough catalog of coarse- and fine-filter conservation actions. We attempted to balance action
specificity with flexibility so that actions can be adapted as needed to emerging issues and
information. Conservation actions are non-requlatory approaches undertaken voluntarily by
agencies and other conservation partners. Actions are not intended to replace current
management strategies, but can be used to bolster existing efforts or inspire new ones.

The actions reflect several stages of prioritization. Conservation partners identified a total of
311 actions for Species of Greatest Conservation Need (SGCN). Of these, partners applied
197 actions to individual SGCN, 88 to guilds, and 26 to one or more taxonomic groups. We
assigned nine of these actions to all SGCN species. Conservation partners also identified 322
habitat actions, including 165 marine and coastal habitat actions, 54 freshwater aquatic habitat
actions, and 103 terrestrial and wetland habitat actions. Given the volume of habitat
conservation actions identified, workgroups developed several themes to organize actions into
discrete packages of related actions that address common stressors or use similar techniques.
Actions within a theme are often complementary, and when undertaken together, may be the
most effective and efficient use of conservation resources. Three ‘super-themes’ emerged
across habitat groups: Connectivity, Invasive Species, and Mapping and Outreach. Actions
included in these themes will be more effective with coordinated efforts across habitats. Each
conservation action is linked to its target SGCN or habitat and the stressor(s) the action is
addressing in a relational database, an idea proposed in the 2005 Comprehensive Wildlife
Conservation Strategy (CWCS) and successfully developed as part of this Plan. We also
identified 11 programmatic actions to help guide implementation and tracking of the 2015 Action
Plan; we have broadly grouped these actions as Outreach and Engagement, Funding and
Tracking, Action Development, and Regional Partnerships. In this chapter, we also propose
criteria partners may wish to consider if evaluating how best to direct resources to conservation
actions in the plan. We also discuss differences from Maine’s 2005 CWCS.

ELEMENT 5: MONITORING

ELEMENT 6: PERIODIC REVIEW

In this chapter, we outline the methods we will use to monitor SGCN and their habitats, describe
how we will monitor the progress made in implementing the Action Plan over the next ten years,
and address the procedures we will use to review and update the Action Plan moving forward.
We work closely with federal, state, and private conservation partners to develop and participate
in cooperative species monitoring programs. Where possible, monitoring programs target
multiple species, usually within the same taxonomic group. We also describe the monitoring
programs that are in place for SGCN in Maine. We include a table for each of the five
taxonomic groups this plan references.
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MDIFW and partners identified habitat-scale survey and monitoring needs during development
of conservation actions. We present these actions with examples of existing and general survey
and monitoring techniques that partners can used to achieve these habitat-monitoring
objectives.

MDIFW and partners developed 11 programmatic actions to help guide Action Plan
implementation over the next ten years. Three of these actions address monitoring, which this
chapter describes in detail.

MDIFW will use the programmatic actions to monitor conservation action progress at least
annually. MDIFW will also establish an Implementation Committee in the Fall 2015 comprised
of agency staff and conservation partners. This committee will review Action Plan
accomplishments and address emerging issues or adaptive management needs. We will
undertake a comprehensive plan review beginning in year eight of the 2015 Action Plan.

ELEMENT 7: COORDINATION WITH PARTNERS

ELEMENT 8: PUBLIC PARTICIPATION

Maine has a long history of successful collaboration among conservation partners -- conducting
comprehensive wildlife planning and public involvement for nearly forty years. MDIFW began
assembling a SWAP coordination team in January 2014. This planning team developed the
strategies necessary to achieve the eight required elements of the 2015 SWAP. In September
2014, the Coordination Team established a SWAP Steering Committee to guide the overall
development of the SWAP. The Steering Committee represented the broader partner group by
providing regular and timely input into the activities and proposed strategies of the Coordination
Team. The Coordination Team and the Steering Committee began preparing Maine’s charter
early in the update; the Steering Committee officially adopted the charter in November 2014.
The Coordination Team invited 158 conservation partners to participate in the preparation of
Maine’s 2015 SWAP, representing 102 unique organizations and the public from July 2014 —
June 2015. The partners attended five, seven-hour “conservation partner” meetings at which
they collaborated in the development of Elements 1-5 of the 2015 SWAP.

MDIFW sought to both inform the public of its intent to revise the Action Plan and to encourage
public participation. It established a Public Outreach Subcommittee to guide its public
participation efforts. The subcommittee identified effective methods for engaging and soliciting
input from the public, and the Coordination Team and Steering Committee scaled these
methods to make effective use of agency resources and ensure an appropriate level of public
participation.

The success of Maine’s 2015 Wildlife Action Plan depends on continued partner and public
engagement during plan implementation. To help guide implementation of these actions and to
encourage continued public involvement, MDIFW and its partners developed six outreach
Programmatic Theme that relate to 1. Outreach and Engagement and 2. Program Funding and
Tracking.

Executive Summary
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The Legislature finds that various species of fish and wildlife have been and are in danger of
being rendered extinct within the state of Maine, and that these species are of esthetic,
ecological, educational, historical, recreational and scientific value to the people of the State.
The Legislature, therefore, declares that it is the policy of the State to conserve, by according
such protection as is necessary to maintain and enhance their numbers, all species of fish or
wildlife found in the State, as well as the ecosystems upon which they depend.

107" Maine Legislature, 1975: preface to Maine’s Endangered Species Act (MESA)

1.0 ABSTRACT

A critical dilemma facing conservation biologists and managers worldwide is the need to
allocate limited dollars, staff, and programmatic resources toward a growing list of conservation
challenges. Foundational to this prioritization process in Maine’s State Wildlife Action Plan is
the development of a list of Species of Greatest Conservation Need (SGCN). Biologists from
Maine Department of Inland Fisheries and Wildlife (MDIFW) and other state agencies, with
cooperation from conservation partners and species experts, developed a suite of objective
criteria for designating SGCN that is intended to be transparent and science-based, and
recognizes that species conservation concerns can be identified at global, regional, and local
scales. The primary themes for SGCN prioritization include risk of extirpation, population trend,
endemicity, and regional conservation concerns. Secondary themes for SGCN prioritization
include climate change vulnerability, survey knowledge, and indigenous cultural significance.

Maine’s 2005 list of SGCN totaled 213 species

grouped into two priority levels. To help further “A critical _dilen‘_lma facing
advance the challenge of species prioritization, conservation biologists and
Maine’s 2015 list of 378 SGCN are assigned to managers worldwide is the need

three species priority levels: Priority 1 (Highest; 58 to allocate limited dollars, staff,
SGCN), Priority 2 (High; 131 SGCN), and Priority 3 and programmatic resources
(Moderate; 189 SGCN), all of which are eligible for toward a growing list of

State Wildlife Grant (SWG) assistance from the conservation challenges.

U.S. Fish and Wildlife Service. The 2015 process Foundational to this prioritization

for reviewing and identifying Maine SGCN included process in Maine’s State Wildlife

both species deletions (33) and additions (198) to . .
the 2005 list. The net increase in SGCN is driven AC,t'On Plan is the development of
a list of SGCN.”

primarily from a) additional conservation science
designation criteria, b) scrutiny of more invertebrate
taxa, c) significantly greater attention to marine fauna in the Gulf of Maine, and d) more explicit
recognition of climate change vulnerability. It is our hope that identifying a relatively
comprehensive, prioritized suite of SGCN will help MDIFW and conservation partners
implement meaningful conservation actions for some of Maine’s most vulnerable and valued
wildlife resources over the coming decade.

Element 1 — Species of Greatest Conservation Need
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1.1 INTRODUCTION

Agencies and conservation partners have long faced the dilemma of allocating limited funds to
address the critical needs of species designated as Endangered or Threatened (E/T). The
much larger number of vulnerable species at risk of being listed as E/T is even more
problematic. The Conservation and Reinvestment Act in the U.S. (2001) and a similar Species
at Risk Act in Canada (2002) emphasize that need and established funding for states and
provinces to address an array of biodiversity risks within their borders beyond a focus on E/T
species. Conservation challenges solved at these local and regional scales are less likely to
escalate into national or international crises. Additional benefits of working proactively with
locally or regionally vulnerable species include a greater likelihood of success and minimal
reliance on regulations.

An approved State Wildlife Action Plan is a requisite for receipt of federal SWG funding. The
primary conservation targets of these plans are SGCN populations and habitats. Each state
has considerable flexibility for SGCN designations and resulting SWG expenditures, though
there is foundational guidance offered in the Wildlife Conservation and Restoration Act that
SWG funds are intended “...for the benefit of a diverse array of wildlife and associated habitats,
including species that are not hunted or fished, to fulfill unmet needs of wildlife within the
States.” Maine’s 2015 Plan relies on objective criteria to identify and prioritize SGCN.
Specifically, MDIFW and Plan partners emphasize the following five general concepts for SGCN
eligibility:

1. Acute Vulnerability: State, federal or international agencies formally designate the risk
of species extirpation. We also acknowledge those species experiencing recent,
dramatic population declines and likely to be listed as E/T in the near future.

2. Regional Conservation Priority: One or more scientific partners have identified the
species as a high regional concern in the Northeast. We include regional endemics and
species with disproportionate range occurrences in the Northeast.

3. Data Deficiency: Some rare, understudied taxa require further survey and research to
accurately determine conservation status.

4. Climate Change Sensitivity: Northeastern climate change projections indicate a suite
of species will face significant risks in the near future.

5. Cultural Significance: Maine tribes identified some SGCN based on special values to
tribal heritage in combination with emerging ecological vulnerabilities.

Some states develop Wildlife Action Plans that reflect the scope of the jurisdiction in the wildlife
agency that legally administers SWG allocations to states. Maine’s 2015 Plan includes other
natural resource agencies. MDIFW is the lead agency for any terrestrial or freshwater wildlife
species (including all birds). The Maine Department of Marine Resources (MDMR) has primary
authority for all fauna (except birds) in coastal waters. The Maine Coastal Program in the
state’s Department of Agriculture, Conservation and Forestry (MDACF) also considers
conservation issues in the Gulf of Maine. The Maine Natural Areas Program in MDACF has
sole responsibility for rare plants. While flora are not directly eligible for SWG funds in Maine’s
2015 Plan, Maine’s Endangered and Threatened Plants (Appendix 1-1) are considered in the
Plan’s habitat-based conservation strategies. Finally, we acknowledge that participation by
Maine’s diverse alliance of conservation partners (private, public, and tribal) is essential to
effective Plan implementation.

Element 1 — Species of Greatest Conservation Need
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1.2 SIGNIFICANT CHANGES FROM MAINE’S 2005 PLAN

Maine and other states drafted their initial plans as a “Comprehensive Wildlife Conservation
Strategy” (CWCS) for submission in 2005. The CWCS documents of that era were retitled (but
not reformatted) as State Wildlife Action Plans (SWAP). Maine’s 2005 CWCS still serves as a
thorough, detailed account of the full scope of wildlife, habitats, threats, conservation actions,
and monitoring programs in the State (http://www.maine.gov/ifw/wildlife/reports/iwap.html). Key
differences in Element 1 of the 2015 Action Plan are:

e Purpose: Maine’s resource agencies and conservation partners strove to construct a
document that better served as a statewide conservation plan rather than one focused
on MDIFW perspectives.

e SGCN emphasis: A focus on SGCN rather than the full array of fish and wildlife
resources significantly reduced the length of Element 1 and each subsequent chapter of
the 2015 Action Plan.

o SWAP database: Similar to the review of habitats and stressors in subsequent parts of
this Plan, Element 1 includes a tabulation of 378 SGCN (Table 1-3) that is hot-linked to
database report summaries for each SGCN. This strategy streamlines the Plan itself
and provides updateable information (in lieu of static tables) during its 10-year horizon.

¢ Expanded faunal reviews: Several taxa groups received much greater attention for
SGCN eligibility in 2015: marine fauna in the Gulf of Maine and terrestrial/freshwater
invertebrates. Plant conservation remains ineligible for SWG funding, but habitat-scale
conservation actions from Maine’s 2015 Plan will benefit vulnerable flora and important
natural communities.

¢ Refinements to SGCN qualifying criteria: Whenever possible, we employ objective,
published reviews of species vulnerability among faunal groups to identify SGCN.

e Coordinated conservation in the Northeast: The Northeastern states and partner
collaborations in USFWS Region 5 have focused on the regional scale of vulnerability.
The Northeast Regional Conservation Needs program (http://rcngrants.org/) and North
Atlantic Landscape Conservation Cooperative (http://northatlanticlcc.org/) are premiere
examples.

e Vulnerable species in Canada: This Plan now extends SGCN eligibility for Maine fauna
that are listed E/T by the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC,; http://www.cosewic.gc.ca/eng/sctb/index _e.cfm) in the neighboring
provinces of New Brunswick, Nova Scotia and Quebec.

e Global vulnerability: Maine’s 2015 Plan newly recognizes fish and wildlife species
occurring in Maine as SGCN if listed as “Critically Endangered” (CR), “Endangered”
(EN), or “Vulnerable” (VU) on the IUCN Red List.

o Climate change vulnerability: Although many climate change projections escalate
beyond the 10-year duration of the Plan, the revised SGCN list of 2015 now includes
species with high vulnerability and high certainty for this stressor in Maine.

Element 1 — Species of Greatest Conservation Need
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1.3 AN OVERVIEW OF MAINE’S FAUNA AND SGCN

The diversity and health of Maine’s natural resources is a priority for both residents and visitors.
Maine’s varied landscape, rural character, and traditional resource-based economy heighten
public familiarity and appreciation for fish and wildlife. Regular exposure to fauna in the every-
day lives of many Maine citizens reinforces concern for the state’s natural heritage generally,
and species-at-risk in particular.

The variety of wildlife is also key to the allure. Maine is a
mixing zone of northern species allied with boreal
systems prevalent in neighboring Canada that yield to
southern species typical of Appalachian habitats that
predominate further south in New England and beyond.
Examples of northern fauna include Canada Lynx (Lynx
canadensis), Arctic Charr (Salvelinus alpinus), Mink Frog
(Lithobates septentrionalis), and Atlantic Puffin
(Fratercula arctica); all approach southernmost range
limits in the state. Southern fauna that are near the
northern edge of their range in Maine include New
England Cottontail (Sylvilagus transitionalis), Roseate
Tern (Sterna dougalli), Black Racer (Coluber constrictor),
Loggerhead Sea Turtle (Caretta caretta), and Monarch
Butterfly (Danaus plexippus).

“Maine’s varied landscape,
rural character, and
traditional resource-based
economy heighten public
familiarity and appreciation
for fish and wildlife. Regular
exposure to fauna in the
every-day lives of many
Maine citizens reinforces
concern for the state’s
natural heritage generally,
and species-at-risk in
particular.”

The composition of Maine’s animal and plant communities shifts considerably from south-to-
north, in both terrestrial and aquatic habitats. Woodlands encompass nearly 85% of Maine’s
land area, but forests vary from deciduous and mixed forests prevalent in southern, western and
central Maine to boreal conifers in northern and eastern regions and at higher elevations.
Faunal associations shift accordingly as well. Surface waters cover almost 13% of the State
and also offer diverse environments. Predominantly cool / cold lakes, rivers and streams yield
to warmer waters in southwestern Maine. Maine’s intricate coastline totals almost 3,500 miles,
and the Gulf of Maine itself transitions into cooler waters along a west-to-east gradient due to
tidal mixing with the North Atlantic’s Labrador Current.

Not surprisingly, our knowledge of Maine fauna
has limitations. For example, many invertebrate
taxa are not yet considered, let alone
proportionately represented among Maine’s
SGCN. Nevertheless, Maine’s 2015 Plan
identifies 378 SGCN spanning 44 orders of

“...the vast majority of Maine’s
SGCN, while characterized by
distinct biological sensitivities, are
not on the brink of extirpation or
ecological crisis. This provides a

vertebrates and 28 orders of invertebrates. A
compilation by major taxa groups (Table 1-1)
reveals both the sheer number and diversity of
SGCN at present in Maine.

Sixty (16%) SGCN in Maine are state-listed E/T
species (Appendices 1-2 and 1-3). Only 18 SGCN
(<5%) are federally-listed as E/T (Appendix 1-4).
Thus, the vast majority of Maine’s SGCN, while

strategic opportunity for MDIFW and
a coalition of conservation partners
to implement meaningful
conservation for some of Maine’s
most vulnerable and valued wildlife
populations in advance of the
necessity for ESA listings and
regulatory implications.”

Element 1 — Species of Greatest Conservation Need
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characterized by distinct biological sensitivities, are not on the brink of extirpation or ecological
crisis. This provides a strategic opportunity for MDIFW and a coalition of conservation partners
to implement meaningful conservation interventions for some of Maine’s most vulnerable and
valued wildlife populations in advance of the necessity for ESA listings and regulatory
implications.

Table 1-1. Diversity of fauna, E/T listings, and SGCN in Maine by major taxa groups.

liexalGloUpS Extant Federal zltc’l'peCIeSState E/T SGCNin
lead state agency juridiction in Maine (ESA) (MESA) 2015 Plan
Invertebrates subtotal' >33,000 0 20 168
freshwater / terrestrial (MDIFW) >15,000 0 20 132
marine (MDMR) >18,000 0 0 36
Vertebrates subtotal 840 18 40 210
Amphibians (MDIFW) 18 0 0 4
Birds (MDIFW) 423 3 20 130
Fish 291 3 3 43
freshwater (MDIFW) 39 0 2 15
marine / diadromous (MDMR) 252 3 1 28
Mammals 85 8 10 22
marine (MDMR) 24 6 5 7
terrestrial (MDIFW) 61 2 5 15
Reptiles 23 4 7 11
freshwater / terrestrial (MDIFW) 17 0 4 7
marine (MDMR) 6 4 3 4
MAINE FAUNA TOTALS >33,840 18 60 378

Total includes only described species; the actual number is much greater.

1.3.1 MAMMALS (NON-MARINE)

General Overview

Maine’s 61 species of non-marine mammals may be best characterized as a diverse mixture of
boreal and temperate species. Maine encompasses three ecoregional provinces (Warm
Continental Mountains, Warm Continental Division, and the Hot Continental Division) and is
near the Subarctic Division in Canada. Maine’s proximity to the Subarctic Division enables
species, such as the Canada Lynx, that are typically found in boreal forests of Canada, to thrive
in the mixed coniferous forests of northern Maine. Similarly, the Hot Continental Division’s
climate helps make it possible for species such as the New England Cottontail to persist at the
northern extent of their range in southern Maine. While Maine’s proximity to boreal and
temperate regions may contribute to the diversity of mammals found in the state, this same
proximity also raises a number of challenges for species that live near the edge of their range.
Species on the southern edge of their range, like American Marten (Martes americana) and
Canada Lynx may compete for resources with species more common to the south, such as
Fisher (Martes pennanti) and Bobcat (Lynx rufus). Although we cannot say for certain how

Element 1 — Species of Greatest Conservation Need
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mammals in Maine will be affected by climate change, it will likely be the species at the edge of
their range that will experience the greatest change.

Conservation Overview

The species comprising Maine’s native mammals have remained fairly constant over the last
100 years, since extinction of the Sea Mink (Mustela macrodon) and Eastern Cougar (Felis
concolor), and state extirpation of Caribou (Rangifer tarandus) and Gray Wolf (Canis lupus).
Today, Maine’s mammals receive greater protection through regulatory measures and the
conservation efforts carried out by MDIFW and a host of dedicated conservation partners.

Notwithstanding these conservation efforts, Maine mammals face a variety of challenges and
threats. A total of 15 species (25%) of Maine’s nonmarine mammals are listed as SGCN in this
Plan. Although Moose (Alces alces) and Muskrat (Ondatra zibethicus) are numerous in Maine,
they were listed as SGCN because of their cultural significance to native tribes and recent
changes in the populations of these species in the Northeast and elsewhere. The factors
behind these changes are still under investigation.

Bats, as an order, perhaps face the most unified set of conservation threats. White-nose
syndrome (WNS), a deadly fungal disease, has drastically reduced populations of Myotis spp.
Because of this disease, Little Brown Bats (Myotis lucifugus) and Northern Long-eared Bats
(Myotis septentrionalis) were state-listed as Endangered in 2015, and the Eastern Small-footed
Bat (Myotis leibii) was newly state-listed as Threatened. These bat populations are not only
threatened by WNS in Maine but throughout most of their U.S. range. Although WNS has
primarily affected Myotis spp., Tri-colored Bats (Perimyotis subflavus) and Big Brown Bats
(Eptesicus fuscus) are also affected. The impact of WNS on Maine’s bat populations has
heightened concerns over the effects of other mortality factors, such as wind turbines, and the
vulnerability of maternity colonies to disturbance. Our lack of knowledge about the habits of
bats in Maine also poses a significant threat to the species. It is difficult to undertake effective
conservation actions if we do not understand many of the basic habits of bats. In addition to the
three bat species that have recently been listed as E/T under MESA, Maine’s five other species
of bats are all considered species of Special Concern and/or SGCN.

The availability and structure of forest seral
stages in Maine is a major factor determining the
abundance of Maine’s mammals. In southern
Maine, the loss of early successional habitat
through forest maturation and development has
resulted in a 75% to 80% decline of suitable
habitat for New England Cottontail. In York
County, only 3% of the landscape can be
characterized as early successional forest
habitat. The lack of shrublands and young
forests in southern Maine threatnes not only the
New England Cottontail, but also several SGCN
birds associated with scrub-shrub habitat.

Efforts underway in Maine and five other
Northeast states were pivotal to a recent
decision not to list the New England Cottontail

(Sylvilagus transitionalis, SGCN Priority 1) as ) )
E/T under the federal ESA. © Tom Barnes Conversely, in northern Maine, less than 3% of

the landscape remains as ecologically mature
forest that is suitable for deer wintering areas. This not only impacts Maine’s White-tailed Deer
(Odocoileus virginianus) but other mammals (e.g., American Marten, Martes americana) and
birds that are dependent on mature interior forests. Unlike the interior boreal forests of Canada
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and Alaska, where natural wildfires play a major role in determining the pace of forest
succession, commercial logging operations and market forces are major factors influencing the
composition and structure of Maine’s northern forests.

1.3.2 BIRDS

General Overview

Birds enrich our lives and reflect the quality and health of our environment. North America
provides habitat for over 900 species of birds. The Maine Bird Records Committee considers
423 bird species (nearly half of all North American birds) to be positively documented within the
state of Maine. Maine’s diverse mosaic of habitats supports 225 species of nesting birds.
Nearly 200 others visit Maine as either fall / spring migrants or winter residents.

Maine’s landscape is used by at least 29 inland species that reach the northern limits of their
breeding distribution in Maine, and 28 species reside here at their southern limits. In addition,
many of Maine’s island-nesting seabirds reach their southern breeding terminus on Maine’s
coastal islands. Several other species have expanded their breeding ranges into Maine over
the past century. New arrivals include the Sandhill Crane (Grus canadensis) and most recently,
the Eastern Screech Owl (Megascops asio). Two species, the Peregrine Falcon (Falco
peregrinus) and the Wild Turkey (Meleagris gallopavo) have been reintroduced into Maine
following prolonged extirpation. Both are now carefully monitored and managed.

Maine is strategically located at a constriction point of the funnel in the Atlantic Flyway, a
migratory path along eastern North America that tapers from a wide swath over the eastern
Canadian arctic southward along the east coast. The Atlantic Ocean has a channeling effect on
these migratory movements as birds fly south in late-summer and fall. In addition, Maine’s vast
coastline and more than 4,000 coastal islands provide important stopover areas for millions of
migrating birds. This flyway includes some of the continent’s most productive ecosystems and
is home to about a third of the U.S. human population. Conserving birds and their habitats in
Maine’s portion of this important flyway is a monumental task.

Conservation Overview

All of Maine’s bird guilds are represented on Maine’s official E/T List or the List of Species of
Special Concern (SC). The latter is an administrative list of species that could become E/T
without attention. The challenges for future conservation and stewardship are many. At least
five bird species are documented as extinct or extirpated from Maine, emphasizing the
importance of preventing any more erosion of the state’s avian biodiversity. Among 423 birds
documented in Maine, 11 are listed as state Endangered, nine are listed as state Threatened,
and 130 are listed SC and/or SGCN. Thus, conservation concerns exist for ~31% of the bird
species known to inhabit Maine. Most attention is devoted to birds that breed, nest and raise
their young in Maine. However two waterfowl, the Barrow’s Goldeneye (Bucephala islandica)
and Harlequin Duck (Histrionicus histrionicus), are state-listed as Threatened because they
winter in significant numbers in coastal Maine. Since a large percentage of the North Atlantic
populations of these waterfowl species winter here, Maine has a high regional management
responsibility for them.

Threats to bird populations are many and conservation challenges are equally diverse.
Managers are tasked with protecting small numbers of ground-nesting Least Terns (Calidris
minutilla) and Piping Plovers (Charadrius melodus) that struggle to co-habit southern Maine’s
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sand beaches with tens of thousands of recreational users. Maine forest birds and many
species of wetland birds may be faring well recently, but they too are threatened by cumulative
impacts of development, habitat fragmentation, intensive forest practices, invasive species and
various forest pests and diseases. While these species face numerous threats, vast areas of
forest in Maine remain intact, presenting opportunities for large-scale conservation.

Songbirds are well represented in Maine given our diverse landscape. Because the state is so
heavily forested, most forest-dwelling Passerines are doing well with only a few “vulnerable”
exceptions for specialists such as Bicknell’'s Thrush (Catharus bicknelli). Abundance of some
forest birds follows periodic boom and bust insect outbreaks. For example, Tennesee Warbler
(Oreothlypis peregrina) and Evening Grosbeak (Coccothraustes vespertinus) peak during
epidemics of Spruce Budworm (Choristoneura fumiferana). Overall, the health of Maine’s forest
songbirds is good, and their consideration as SGCN stems largely from disproportionate
rangewide responsibility for them in Maine.

Grassland birds, in contrast, have struggled to maintain populations in Maine. Grasshopper
Sparrows (Ammodramus savannarum) continue to occupy just a few sites in southern Maine,
and Eastern Meadowlark (Sturnella magna) populations continue a long-term decline. Leading
the declines however, are the aerial insectivores, mostly swallows, which by any measure are in
rapid decline. Even populations of the widespread, locally abundant Tree Swallow (Tachycineta
bicolor) have steadily declined over the last decade. Although causes remain speculative, most
of these species are considered SGCN based on steep population declines.

In general, raptor populations have also fared well in Maine since the use of certain harmful
pesticides was banned. Following years of intensive management to protect nests, Bald Eagles
(Haliaeetus leucocephalus) were delisted in 2009, and populations continue to grow statewide.
Changes in land use practices, population shifts, and some environmental toxins appear to be
foremost influences at present. Habitat losses may result from natural (e.g., succession of
grasslands to fwoodlands) or human impacts (including land development, fragmentation, etc.)
that lead to both direct and indirect effects. Most raptor populations lack baseline indices or
trend indicators. Limiting disturbance from recreation and development provides additional
protection during critical nesting periods. Documenting continuing exposure of some persistent
toxins such as lead, mercury, polychlorinated biphenyls, and polybrominated diphenyl ethers is
a potential priority for some raptors.

Seabirds and salt marsh dependent birds face
threats from pollution, over-fishing of important
food items, and warming sea temperatures and
rising sea levels caused by climate change. Rare
seabirds and some colonial waterbird populations
remain vulnerable as high percentages of their
statewide nesting populations occur on a just a
handful of managed sites. The maintenance and
enhancement of populations of focal species will
require careful monitoring of breeding
populations and management that addresses _ _ ' _ '

threats that include: predations from gulls, This regional endemic, the Saltmarsh Sparrow
habitat loss, changes in food availability in the (I EE TN ERSEIEIS, SIECN ety )0
Gulf of Maine, oil spills, incidental take during 2 il e SpeeEn e e VK el L

ial fishi dh disturb It lives in one of the most threatened habitats
corrlmerma ishing, and human disturbance near in the Northeast. © Patrick Leary
nests.
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Maine’s numerous wetlands and riparian areas are critical to a large percentage of Maine birds,
including shorebirds, wading birds, and waterfowl. Poorly planned development that is too close
to wetlands puts ecological functions at risk and leads to general habitat degradation, lower
productivity, and eventual loss of birds. While the rate at which wetlands are lost has slowed
since the 1980s, some of Maine’s marsh birds (e.g., rails and bitterns) have become
increasingly rare for unknown reasons. With rarity comes increased vulnerability to all stressors
such as flooding associated with severe weather due to climate change; displacement of native
vegetation by invasive species, human disturbance through recreation and development; and
water regime changes at managed wetlands. Colonial wading birds such as Great Blue Herons
(Ardea herodias) and Black-crowned Night Herons (Nycticorax nycticorax) have declined along
the coast for unknown reasons; however disturbance, predators, and changes in food resources
are all suspected. Continued surveys and monitoring are needed to shed light on the complex
interspecific interactions as well as how species respond to changes in their local environment.

And finally, shorebirds that rely on coastal habitats for feeding and roosting during migration are
negatively influenced by declining food resources and human disturbance. Recent data suggest
that several Atlantic Flyway shorebird species have experienced declines of between 50% and
90% within the last three decades. Shorebird experts throughout the U.S. and Canada agree
that the primary reason for shorebird declines is habitat loss from coastal development and
human related disturbances. Thirty-eight shorebird species spend some portion of their annual
life cycle in Maine including the federally listed Piping Plover and Red Knot (Calidris canutus
rufa). Shorebirds are an important group for management consideration because large
numbers of these birds concentrate in discrete
areas of coastal habitat where they are highly
susceptible to disturbance, habitat loss, and
environmental contaminants. Conservation
requires attention to these cumulative impacts.

Maine’s diverse and abundant bird resource face
many natural challenges including starvation,
predation, and severe weather. But the major
threat for Maine birds remains habitat loss. Well-
designed biological monitoring of Maine’s bird
resource is required to guide conservation

Semipalmated Sandpipers (Calidris pusilla, strategies for priority birds. Conserving high
SGCN Priority 2) & 13 other SGCN shorebirds  value habitats and directing disturbance activities
stage along the Maine coast in annual, long- away from the most sensitive habitats will go a
distance migrations from the Arctic to South long way in ensuring a viable future for Maine
America. © Lindsay Tudor birds and the people of Maine who enjoy

watching them.
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1.3.3 REPTILES AND AMPHIBIANS

General Overview

By eastern U.S. standards, Maine is a large and climatically diverse state. Thus, while North
American reptiles and amphibians (herpetofauna) are richest at southern latitudes, Maine’s
relatively moderate southern and coastal climate permits a large number of species, especially
snakes and turtles, to reach their northeastern range limit in the state. Only one species, the
Mink Frog (Rana septentrionalis), reaches the southern edge of its range in Maine (and northern
New Hampshire and Vermont). There are 36 species of herpetofauna known from Maine,
including 18 amphibians and 18 reptiles, one of which is considered extirpated (Timber
Rattlesnake, Crotalus horridus). Two others are introduced: a salamander (Mudpuppy,
Necturus maculosus) and a turtle (Red-eared Slider, Trachemys scripta elegans). While Maine
has a lower diversity of reptiles and amphibians than most eastern states, it provides some of
the most extensive and intact remaining habitat for the species it hosts. Several are of regional
and national conservation concern.

Conservation Overview

Reptiles and amphibians are two of the most imperiled vertebrate taxa worldwide, and this
pattern of endangerment is also reflected in the status of Maine’s fauna where a relatively large
proportion of native reptile and amphibian species (33%) are listed as state Endangered or
Threatened (four species), Special Concern (six species), Extirpated (one species), and/or
SGCN (one additional species). This is in part due to the biogeography described above,
whereby the area of greatest diversity, southern and coastal Maine, is also the most densely
human populated with associated high rates of development, habitat loss and fragmentation,
road mortality, predation, pollution, and illegal collection. The effect of climate change on the
status of Maine’s herpetofauna is uncertain, but given the group’s limited dispersal capability
and sensitivity to temperature and humidity gradients it is safe to expect significant changes in
local distribution and abundance.

Reptiles (Snakes and Turtles)

Among Maine’s vertebrates, reptiles are arguably
the most imperiled, with eight of the state’s native
17 species (47%) listed as Endangered,
Threatened, Special Concern, Extirpated, and/or
SGCN. The rarity of many of the state’s snakes
and turtles is partially attributed to the fact that
nearly all reach or approach the northern edge of
their range in Maine, but population viability for
several species is further stressed by
anthropogenic factors including most notably
habitat loss, road kill, nest and hatchling loss to
human-subsidized predators, and illegal
collection. The globally rare and declining Wood
Turtle (Glyptemys insculpta) is patchily
distributed throughout the state, but the fate of
Maine’s other imperiled reptiles will likely be
determined in just a few southern counties where

Northern Black Racers (Coluber constrictor,
SGCN Priority 1), Maine’s rarest snake, persist

) > - only in barren and dry woodland habitats of
the challenge is to conserve remaining high York County, at their northernmost range limit.
quality occurrences in a relatively densely human  © Jonathan Mays

populated landscape.
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Amphibians (Frogs, Toads and Salamanders)

' v Four of Maine’s 18 amphibian species are listed

. as Special Concern and/or SGCN. As a group,
L 1‘ ‘,“‘j"» Maine’s amphibians are relatively secure
- , el compared to its reptiles, likely because of their

greater fecundity, higher densities, lower
sensitivity to adult mortality factors, and generally
wider range distribution across the state. Two of
Maine’s salamanders are listed as SGCN largely
because of their close breeding association with a
specialized aquatic habitat that is vulnerable to

: I : == loss and degradation — headwater streams
Spring Salamanders (Gyrinophilus (Spring Salamander; Gyrinophilus porphyriticus)

s ‘*"*“:‘?
S S

porphyriticus, SGCN Priority 2), one of Maine’s  gnd vernal pools (Blue-spotted Salamander;
rarest amphibians, are a specialist of Ambystoma laterale).

headwater streams in central and western
regions of the state. © Jonathan Mays

1.3.4 FRESHWATER (NON-DIADROMOUS) FISH

General Overview

Maine’s freshwaters host a variety of fishes including 39 native freshwater obligate species (live
their entire lives in freshwater habitats) and 12 diadromous species that live part of their lives in
freshwaters. A significant proportion of the fish fauna (diadromous or obligate freshwater) that
occur in Maine’s inland waters is non-native: 19 species (27%). We include two whose exact
status needs to be confirmed: Banded Sunfish (Enneacanthus obesus) and Emerald Shiner
(Notropis atherinoides). As with other fauna, Maine sits at a biogeographic transition zone with
some native fishes occurring at the northernmost extent of their natural distribution such as
Redfin Pickerel (Esox americanus americanus), Swamp Darter (Etheostoma fusiforme) and
American Brook Lamprey (Lethenteron appendix). Others are at the southern end of their
range, like Brook Stickleback (Culaea inconstans), Lake Whitefish (Coregonus clupeaformis)
and Lake Trout (Salvelinus namaycush). In addition, Maine maintains the only remaining U.S.
populations of a regional endemic freshwater fish, a landlocked subspecies of Arctic Charr
(Salvelinus alpinus oquassa).

Conservation Overview

Freshwater and diadromous fishes of North America are among the most threatened taxonomic
groups. The American Fisheries Society reports that approximately 39% of all described
species are considered imperiled (Jelks et al. 2008). Five Maine species are E/T listed under
either state (MESA) or federal law (ESA). Moreover, 51% (26/51) of Maine’s native freshwater
and diadromous fishes are listed as SGCN. Most fish require clean, clear waters and all are
naturally restricted to movements within aquatic habitats. Hence their survival, reproduction,
movement and dispersal capabilities are compromised by natural landscape features (ex.
waterfalls, watershed divides) as well as anthropogenic infrastructure (e.g., dams, road/stream
crossings, developed shorelines). In addition, Maine’s native freshwater fishes are adapted to
relative depauperate fish community conditions. Hence, many of Maine’s native fishes compete
poorly with the on-going invasions of non-native species whose presence can have potentially
strong effects on local distribution and abundance.
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Inland Coldwater Fishes (Salmon, Trout,
Charr, Smelt and Whitefishes)

By physiological limitations, Maine’s native
salmonid fishes are at or near their southerly
range extent and all seven native species have
some level of conservation concern. Atlantic
Salmon (Salmo salar) are federally listed as
Endangered in Maine. Arctic Charr, Lake
Whitefish, and anadromous populations of Brook
Trout (Salvelinus fontinalis) are designated as
Special Concern and all, including Lake Trout,
Round Whitefish (Prosopium cylindraceum) and
anadromous Rainbow Smelt (Osmerus mordax) o S

are SGCN. In addition to threats associated with ~ Brook Trout (Salvelinus fontinalis, SGCN
water quality and impediments to dispersal and ~ Priority 3), are a "Maine Heritage Fish.”
migration, coldwater fishes are likely to be Although occurring statewide and in a diversity

significantly affected by climate change in Maine, ~ °f Nabitats, their range is retracting due to
multiple stressors including interactions with

. . . non-native species, land use conversion, fish
Rare Native Fishes (Minnows and others) passage constraints and climate change.

Redfin Pickerel and Swamp Darter are state- © Merry Gallagher

listed as Endangered and Threatened

respectively. Both species occur at the northern extent of their natural range in Maine where
they have highly restricted distributions and are subject to water quality degradation and habitat
loss. Most other rare native fishes in Maine are listed as SGCN (10 species) because of a
general lack of knowledge regarding their current abundance, population trend and distribution.
Their habitat and ecological requirements are diverse. However identifying true threats is
difficult at this time without a better understanding of their current status.

1.3.5 INLAND AND FRESHWATER INVERTEBRATES

As is true globally, invertebrates dominate Maine’s biota, both in terms of richness and biomass.
Based on available data, Gawler et al. (1996) conservatively estimated that Maine hosts a total
of 15,000 non-marine invertebrate species, representing nearly 98% of the state’s animal
species diversity. Like most other states, Maine’s legal definition of “wildlife” (any species of the
animal kingdom) includes invertebrates, thus challenging MDIFW and cooperators with a
tremendous breadth and volume of species to protect and manage (McCollough 1997). One of
the ways MDIFW triages its limited staff and program resources toward the conservation and
management of invertebrates is to focus on those species and groups that are better-studied
and which have well documented declines or imperilment.

The best-studied phyla in Maine, as in most states, are the Mollusca (e.g., snails and mussels:
~200 species) and Arthropoda (e.g., insects, crustaceans, spiders: ~7,950 species). These two
groups include all of the non-marine invertebrate species considered in this Plan. Within these
phyla, the state of knowledge on distribution, status, and life history is strongest for just three
orders: the Unionoida (freshwater mussels), Odonata (damselflies and dragonflies), and
Lepidoptera (butterflies and moths), or what some have referred to as the “charismatic
microfauna.” Accordingly, a large proportion (66%) of the priority invertebrate species
determined to be SGCN are represented by members of these same groups (Unionoida — 6
species; Odonata — 36 species; and Lepidoptera — 47 species). Other invertebrate taxa also
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considered in the SWAP because of partial, but growing, knowledge include Gastropoda (snails;
8 species), Plecoptera (stoneflies; 3 species), Trichoptera (caddisflies; 4 species),
Ephemeroptera (mayflies; 15 species), Hymenoptera (bumble bees; 10 species), Coleoptera
(beetles; 4 species), and Decapoda (crayfish; 1 species).

Conservation Overview

Maine was one of the last states in New England to officially include invertebrates among its
state-listed E/T species in 1997, but there have since been considerable efforts to improve our
knowledge of the targeted groups highlighted above. As such, Maine has now assigned official
conservation status to a total of 134 invertebrate species, including 20 species as E/T, 78
species as SC, and 36 additional fauna as SGCN. Sitill, the list of Maine invertebrates of
conservation concern remains very low as a proportion of the state’s estimated non-marine
species richness (<0.01%). It should be noted this is primarily because of a lack of knowledge,
and not because invertebrates as a group are inherently more abundant or secure in Maine, as
illustrated by the fact that over half (8 of 15 species) of all documented state wildlife extinctions
and extirpations are comprised of invertebrates (Coleoptera and Lepidoptera). Undoubtedly,
many more invertebrate losses remain undocumented. The conservation knowledge gap for
Maine’s invertebrates is significant compared to plants and vertebrates, and thus their
representation on Maine’s SGCN and other conservation status lists will inevitably grow as
further knowledge is obtained on the population status, distribution, and trends of various at-risk
taxa.

The following is a brief review of the conservation status and imperilment patterns for select
groups of Maine invertebrate taxa that host most of the state’s SGCN.

Snails (subclass: Pulmonata and Prosobranchia, class: Gastropoda, phylum: Mollusca)
According to Martin (1999, 2000), there are 76 species of terrestrial snails, and 45 species of
freshwater snails, reported from Maine. At least five species are introduced, and the taxonomic
status of several others is questionable. While a number of individual investigations of Maine’s
shails exist (Gleich and Gilbert 1976, Hotopp and Smith 1994, Martin 1999, Martin 2000,
systematic surveys targeting terrestrial (Nekola 2008) and aquatic (Hotopp 2012) species of
potential conservation concern have only recently been initiated. Most Maine SGCN snails fall
in the Stagnicola (aquatic) and Vertigo (terrestrial) genera and are thought to be limited by
requirements for high water quality and/or extreme habitat specialization.

Freshwater Mussels (order: Unionoida, class: Bivalvia, phylum: Bivalvia)

Freshwater mussels are one of the few invertebrate taxa that have been a focus of intensive
statewide survey efforts in Maine. From 1992 to present, MDIFW biologists systematically
surveyed over 1,700 sites on the state’s rivers, streams, lakes and ponds to document the
distribution and status of mussels in Maine. Ten species are documented in Maine, all native,
with the greatest diversity in the Kennebec and Penobscot River drainages, where all 10
species are often present in the same stretch of river (Nedeau et al. 2000). To date, the
invasive zebra mussel (Dreissena polymorpha) has not been reported in Maine, but it occurs in
Vermont and Massachusetts. If introduced, this species could have substantial impacts on
native mussels and other aquatic biota. While freshwater mussel diversity is relatively low in
Maine, their levels of imperilment are high with 6 of 10 species assigned Threatened and/or
SGCN status, a trend mirrored nationally where over 3/4 of U.S. species are considered
imperiled by various states in their range. The group shares several life history characteristics
(long-lived, benthic, sedentary, filter feeding) that increase their exposure to a suite of
anthropogenic stressors including water pollution, eutrophication, sedimentation, dams, and the
degradation of riparian integrity along forested rivers and streams.
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Mayflies (order: Ephemeroptera), Stoneflies (order: Plecoptera), and Caddisflies (order:
Trichoptera) = all class: Insecta, phylum: Arthropoda

At least 162 species of mayflies are reported from Maine (Burian and Gibbs 1991, S. Burian,
pers. communication). While this group is relatively well studied compared to many other
insects, comprehensive surveys have never been conducted in Maine, and information on
mayfly diversity and status is incomplete. Maine has two species of regionally endemic mayflies
listed as state Threatened and 13 additional species listed as Special Concern and/or SGCN.
Most of Maine’s mayflies of conservation concern have narrow geographic distributions and
occupy riverine habitats, with many of these specialized to small, cold, headwater settings.

At least 94 species of stoneflies, representing all nine North American families, are reported
from Maine (Mingo 1983; S. Burian, pers. Communication). Typically inhabiting cold, fast-
flowing streams and rivers, stoneflies are likely more diverse than what is currently documented
for Maine. Two of Maine’s three SGCN stoneflies are globally rare species with only historic
occurrence data, emphasizing the need for further survey effort.

The species richness of caddisflies is higher in Maine than in most regions of North America
(Huryn and Harris 2000) with recent collections suggesting a total that exceeds 300 species
(Huryn and Harris 2000). At least an additional 50 species of the lesser-known “micro
caddisflies” in the family Hydroptilidae are also reported from the state (Blickle and Morse 1966,
Huryn and Harris 2000). All of Maine’s four SGCN species are considered globally rare, with
two species having only been described and documented (to date) in Maine.

Bees, Wasps, and Ants (order: Hymenoptera, class: Insecta, phylum: Arthropoda)
At least 52 families and 855 species of bees, wasps, and ants have been reported from Maine
(Dearborn et al. 1983; Stubbs et al. 1995). These
numbers are most certainly conservative
estimates, as surveys specifically designed to
assess species diversity for the Hymenoptera
have never been conducted (Stubbs et al. 1995).
With the help of NatureServe, MDIFW recently
acquired sufficient information to begin assessing
the conservation status of Maine’s bumble bees
(Bombus spp), one of the state’s most valuable
pollinators of wild plants and cultivated crops. Of
the 17 species of bumble bees documented from
Maine, 10 are considered SGCN due to the lack
of modern records or range-wide declines.
Habitat loss, introduced diseases and parasites,
S pesticides, and intensive agricultural practices are
Significant declines of the globally rare Rusty- 3| pelieved to have played a role in bumble bee
gqtchedlBumple Eee _(B?mbu_(sj aﬁt'r,"s' SGEN  geclines in Maine and across North America. A
ety 1) G IMEERIsig] ) Eviieit [ iy recently launched citizen-science atlasing effort
different pollinators. Monitoring programs are (http://mainebumbleb " f . dul) |
critical to better understand distribution, status p.//mainebumbiebeeatias. Uumt. maine.eau) 1
and conservation strategies. © Rich Hatfield designed to increase our knowledge of bumble
bee distribution and status in Maine.

[

Beetles (order: Coleoptera, class: Insecta, phylum: Arthropoda)
There are at least 96 families and 2,871 species of beetles reported from Maine (Majka et al.
2011). Generally recognized as the largest order of insects, the Coleoptera have not been
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systematically surveyed in Maine and there are likely hundreds of state species records yet to
be discovered (D. Dearborn, pers. communication). The best studied group of beetles in Maine,
and probably North America, is the tiger beetles (family Carabidae, subfamily Cicindelinae).
Three of Maine’s four SGCN beetles are Cicindelids, including a newly discovered state species
record, the Cobblestone Tiger Beetle (Cicindela marginipennis) known from only one riverine
population in the western foothills. The federally-endangered American Burying Beetle
(Nicrophorus americanus) is known historically from southwestern and central Maine, but is now
believed to be state extirpated.

Butterflies and Moths (order: Lepidoptera, class: Insecta, phylum: Arthropoda)
Colorful, conspicuous, and ecologically important, butterflies are among the few insect groups
that have benefited from considerable attention
by early Maine naturalists (collections exist from
as far back as 1870) and recent citizen scientist
efforts through the Maine Butterfly Survey
(http://mbs.umf.maine.edu/). There are 123
documented species of butterflies and skippers
representing five families in Maine (Webster and
deMaynadier 2005). Of special note is the
relatively high proportion (20%) of Maine
butterflies that are listed as Extirpated (five
species), Endangered or Threatened (eight
species), or Special Concern and/or SGCN (12
species): a result consistent with global trends
elsewhere for the group (Stein et al. 2000, :
Thomas et al. 2004). Primary threats to Maine’s Crowberry Blue (Plebejus idas empetri, SGCN
butterflies include habitat loss and degradation to  Priority 2) is one of Maine’s few regional
development, succession, and aerial pesticides. endemics. The global range of this butterfly is
Most of Maine’s rarest butterflies are associated restricted to a narrow band of coastal

with three habitat types: swamps, peatlands, and  crowberry bogs in Maine and Canada’s

dry barrens, with the latter especially vulnerable ~ Maritime Provinces. © Bryan Pfeiffer

to multiple threat