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Executive Summary

Maryland is blessed with awide diversity of wildlife, including mammals, birds, reptiles,
amphibians, fish, and invertebrates. This wide diversity is, in part, aresult Maryland's
diverse landscape that stretches for hundreds of miles from the mountains to the sea. Over
7,000 miles of coastline occur along Maryland’ s portion of Chesapeake Bay, the Coastal
Bays, and the Atlantic Ocean. Nearly 8,800 miles of rivers and streams drain the state's
landscape. The additional 475,800 acres of wetlands provide a wide range of aquatic habitats
throughout the state. By any measure, Maryland is an ecologically diverse state with arich
natural heritage.

Maryland’ s fish and wildlife resources face a number of serious threats. Urban sprawl, point
and nortpoint source pollution, rising sea level, habitat loss and fragmentation, and other
changes to the landscape all impact and threaten the state’ s fish and wildlife and their
habitats. Numerous conservation plans to address the needs of regional habitats, individual
species, or general threats have been developed. However, none of them take a broader,
statewide perspective that includes all of Maryland’ s wildlife diversity and habitatsin a
comprehensive approach to long-term conservation.

The purpose of this Wildlife Diversity Conservation Plan (WDCP) is to provide the
framework and overall direction for wildlife diversity conservation effortsin Maryland for
the next decade and beyond. The hopeis that this WDCP will be implemented by not only
the Maryland Department of Natural Resources (MD DNR) but by all those interested in fish
and wildlife conservation in the state, including federal, state, and local government agencies,
universities, non-governmental organizations (NGO), and the citizens of Maryland. The plan
is comprehensive in nature, with plenty of actions for all interested partners and stakeholders.

The WDCP identifies 502 species of Greatest Conservation Need (GCN) to represent the full
array of wildlife speciesin Maryland. These GCN species are primarily those animals at risk
inthe state. They include state and federally listed threatened and endangered species, rare
species, species whose populations are in decline, endemic species, and those species for
which Maryland constitut es a significant portion of their continental population. The GCN
species include all vertebrate taxa and many invertebrate taxa. Since there are significant
information gaps in our knowledge of the status of most of Maryland’ s invertebrate species,
rare and unique natural vegetative communities are also targeted in this WDCP to serve as
coarse filters for the conservation of invertebrates (in addition to the ones listed as GCN
Species).

Developing 502 individual species conservation plansis not an effective way to apply
conservation at alandscape level. Key wildlife habitats that support these GCN species were
identified and the WDCP addresses the threats and conservation actions for these key

habitats as the core of the conservation plan. In total, 35 key wildlife habitats were identified
that encompass a number of forest, wetland, and open terrestrial habitats, as well as streams,
rivers, estuaries, and the ocean. Provided for each key wildlife habitat type is a description

of the habitat, a list of the associated GCN species, threats to the habitat, conservation actions
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needed to address the threats, and inventory, monitoring, and research needs. The highest
priority conservation actions for each key habitat type are identified.

A set of overarching conservation actionsis provided in the WDCP. These include such
actions as securing adequate funding, maintaining and disseminating appropriate data,
collaborating with partners, utilizing public outreach to increase awareness, developing
recreational opportunities related to wildlife diversity to enhance public appreciation for the
conservation of wildlife diversity, and many more.

A genera framework for monitoring and implementation strategies is also discussed. These
strategies utilize existing monitoring and conservation programs by the MD DNR and all the
appropriate partners as a baseline for expansion. In the absence of existing programs, new
ones are recommended and will be developed over time. Based on these outcomes, this
WDCP will be revised in 2015 or sooner if the situation warrants. Adaptive management
strategies will be applied and incorporated as indicated.

The conservation actions identified in this WDCP are ambitious. With the involvement and
cooperation of our many conservation partners, the full array of Maryland' s diverse wildlife
and habitats can be protected and enhanced for the benefit of all.
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I ntroduction

Importance of Maryland’s Wildlife Diversity

Maryland’ s landscape stretches for hundreds of miles from the mountains to the sea,
supporting arich diversity of habitats and fish and wildlife resources. Over 7,000 miles of
coastline occur aong Maryland’ s portion of Chesapeake Bay, the Coastal Bays, and the
Atlantic Ocean (MD DNR 2000b, Burke et al. 2004). Nearly 8,800 miles of rivers and
streams drain the state’ s landscape. The more than 21,000 acres of lakes and ponds and
475,800 acres of wetlands provide a wide range of aquatic habitats throughout the state. By
any measure, Maryland is an ecologically diverse state with arich natural heritage. It is
especially impressive in its ability to support a tremendous variety of wildlife species.

The importance of Maryland’ s unique natural setting and its corresponding diversity of
wildlife overall can be measured many ways. Perhaps the most significant thing to consider
isthat above and beyond the economic benefits associated with traditional ecological
services, there is an existent and intrinsic value to Maryland' s wildlife diversity that cannot
be quantified (Costanza et al. 1997). It isthe value of healthy ecosystems providing us with
clean air, clean water, and fertile soil. It is the priceless value of a quality of life that is made
available to the citizens of Maryland as aresult of healthy, functional natural communities. It
has been long understood that the more diverse an ecosystem is, the more resilient it will be,
which is a desirable outcome given the pressures and challenges we face as a modern society.

Thereis of course remarkable economic importance associated with Maryland' s wildlife
diversity as well. From the Allegheny Plateau and the Appalachian Mountains to the waters
of Chesapeake Bay and the Atlantic Ocean, wildlife-associated recreation generated $1.7
billion in revenue in 2001 (U.S. Department of Interior and U.S. Department of Commerce
2003). Over 700,000 fishermen and 145,000 hunters contributed to nearly half that total,
while the remainder of the revenue was spent by over 1.5 million participants in wildlife
watching activitiesin Maryland. The U.S. Department of Interior and U.S. Department of
Commerce (2003) reported that 38% of Marylanders participated in wildlife-associated
recreation in 2001. An estimated 22% of Maryland residents are bird watchers, and over one
million residents and non-residents enjoy birding in the state (Pullis La Rouche 2001). Duda
and Y oung (1993) recorded that 93% of Maryland residents participated in some type of
outdoor activity in 1993. Of these, 18% went camping, 29% went hiking, and 9% went
backpacking.

While Marylanders generated $862.7 million from wildlife-watching activities, the Total
Industrial Output (T10), which includes direct, indirect, and induced effects, totaled $1.773
billion (Caudill 2003). Theratio of the TIO to direct expendituresin Maryland was 2.05,
which means for every $1.00 direct spending associated with wildlife-watching, an additional
$1.05 of economic activity is generated. The TIO of $1.773 billion produced 24,667 full and
part-time jobs, and generated $29.2 million in state sales tax and $24.3 million in state
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income tax revenue (Caudill 2003). Another factor to consider is that net economic value is
measured as participants willingness to pay for wildlife-related recreation over and above
what they actually spend to participate. This value increased from $40/day in 1985 to
$66/day in 2001 (adjusted to 2001 dollars for comparison) for wildlife-watching activities by
Maryland residents. In 2001, the net economic value for a Maryland resident was $362
(Aiken and Pullis La Rouche 2003).

Not to be overlooked from an economic perspective is the Chesapeake Bay itself. It isthe
largest estuary in North America and is known to host over 3,000 species of plants and
animals. Maryland shares the Bay with Virginia, and another four states contribute to its
watershed. The world’s largest population of osprey is found in the Bay ecosystem, and
finfish and shellfish harvests were valued at almost $175 million in 2001 (Pyzik et a. 2004).
An increasing number of people are boating on the state’ s waters, with nearly half amillion
pleasure boats and crafts registered in Maryland and Virginiain 2001. Commercia and
recreational fisheries in the state's estuaries and marine waters provide tourism and
recreation, which adds significantly to the state’s economy. Commercial fisheries landings
add an average of $54.5 million to the state’ s economy every year (NMFS Fisheries Statistics
Division, personal communication February 3, 2005).

It is also important to note that over 12 million people visit the Maryland Coastal Bays and
ocean coast every year, creating a $2 billion tourism industry (MD DNR 2004c). The natura
resources of the Coastal Bays provide over $500 million in annual vaue to the state's
economy (Greeley-Polhemus Group 2001). Nearly one million of those visitors to the
Coastal Bays enjoyed wildlife observation, an activity worth $45.1 million/year. Hunting,
fishing, and crabbing in the Coastal Bays were also worth an additiona $3.5 million
annually. Overall, it was estimated that 5,680 full-time jobs were supported by the fish and
wildlife resources which were located within the Coastal Bays in recent years (Greeley-
Polhemus Group 2001).

No matter how you try to quantify it the value of Maryland’ s wildlife diversity is enormous.
The rich bounty we are fortunate to have stemming from our natural heritage not only
functions as an economic engine, it is provides us all with benefits regarding quality of life
issues. Maryland’ s diverse wildlife resources deserve to be understood, respected, and
protected.

Need for a Comprehensive Plan

Maryland's invaluable natural resources face a number of serious threats. Population growth,
development, and subsequent impacts including point and non-point source pollution, rising
sea level, and habitat loss and fragmentation all impact and threaten the state's fish and
wildlife. Numerous conservation plans to address the needs of regional habitats, individual
species, or general threats have been developed. However, none of them take a statewide,
comprehensive perspective that includes al of Maryland’s wildlife diversity and habitats in a
systems approach to long-term conservation.
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The Maryland Department of Natural Resources (MD DNR) is now faced with an historic
opportunity and challenge. For the first time in its near 90-year history, a new State Wildlife
Grant (SWG) program is providing MD DNR with a unique chance to comprehensively
conserve wildlife diversity. This new funding has allowed our state to develop a Wildlife
Diversity Conservation Plan (WDCP). A plan that identifies those wildlife speciesin
greatest conservation need (GCN) and focuses resources to those actions needed to conserve
them and their key habitats. Thisisthe time to proactively keep common species common
and reverse the decline of rare species to prevent them from becoming endangered. Failing to
do so will compromise the long-term viability of our state’s diverse wildlife resources.

Looking back it is clear that MD DNR has a track record of success in wildlife management.
Within the last century, MD DNR has restored the decimated populations of white-tailed
deer, wild turkey, beaver, and striped bass, just to name afew. Thiswas accomplished by
applying sound scientific principles while utilizing the help of many conservation partners.
Above all, restoring game species was possible because of dedicated, long-term funding from
user-fees, licenses and a federal excise tax on guns, ammunition, and fishing equipment.

No such dedicated funding existed however for nongame wildlife species in the past. In fact,
since 1988, donations by Maryland taxpayers to the Chesapeake Bay and Endangered
Species Fund have provided the only consistent source of state funding for MD DNR’s
endangered species conservation efforts, averaging approximately $500,000 annually.
Unfortunately, these private citizen donations can not be guaranteed over time and even at
current levels will not be enough going forward for the costly, last ditch efforts required
when species decline to the level of needing regulatory protection. Consider also that since
the passage of the federal Nongame Act in 1980, not a single dollar has been available and
the act remains unfunded. In short, Maryland’s historic nongame and endangered species
conservation programs have severely lacked adequate funding to perform even basic
activities, such as inventory, research, management, and recovery efforts.

Fortunately, in recent years the U.S. Congress has made federal funding available to the
state’ s fish and wildlife agencies for the conservation of species of greatest conservation
need. Thisfunding source, called the State Wildlife Grant (SWG), has provided Maryland
with $650,000 to $1,015,000 annually since 2002. One of the conditions of this new federa
funding source is the development of a Maryland WDCP.

Now is the time to prevent additional species from becoming threatened or endangered and to
plan into the future. One important component of the WDCP is its efforts to use the best
available scientific data to determine which wildlife species are in greatest need of
conservation while identifying the actions necessary to prevent their populations from
declining. It isthrough thistool that we have the opportunity to inform important
conservation partners and the greater public about how we must work together to ensure that
COMmMON SPecies remain common.
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Purpose of the Plan

The purpose of this document is to provide the framework and overall direction for wildlife
diversity conservation efforts in Maryland for the next decade and beyond. This WDCP
process identified those species and their key habitats in greatest need of conservation within
the context of the full array of wildlife and habitats in Maryland. This document provides the
blueprint from which to further develop, refine, and implement an effective, coordinated
approach to statewide wildlife diversity conservation.

Background and Approach

For over a decade the International Association of Fish and Wildlife Agencies Teaming
With Wildlife (TWW) coalition, comprised of state wildlife agencies and their governmental
and nongovernmental partners in conservation, has encouraged Congressional support for
new sources of federal funding to complement state wildlife conservation programs. This
support came in the form of substantial annual appropriations to States under the Wildlife
Conservation and Restoration Program (WCRP) and SWG in federa Fiscal Y ears 2001,
2002 and 2003. Under the new federal WCRP and SWG programs, Congress provided an
historic opportunity for the state fish and wildlife agencies and their partners to design and
implement a comprehensive vision for the conservation of America’ swildlife. Asa
condition of SWG (FY02), each State, Territory, and the District of Columbia must complete
a comprehensive WDCP by October 1, 2005. This WDCP will aso meet the obligation
under WCRP (FY 01) to produce a comprehensive wildlife conservation strategy.

Maryland’s WDCP represents the results of a broad and inclusive approach to compile and
present the best available current information on the status of wildlife conservation in the
state while involving the diversity of Maryland's public and private stakeholders. This 18-
month effort required planning and research followed by iterative internal and external
stakeholder input. MD DNR's Wildlife and Heritage Service (WHS) led the effort to collect
the best available information and research from the many existing plans, programs and
priorities to identify speciesin greatest need of conservation and the key wildlife habitats
they depend upon. It then coordinated with local, state, and federal agencies and NGO
conservation partners for input and collaboration to refine and finalize the lists. Threats were
identified and conservation actions devel oped to address these threats to the GCN species
and their key habitats using a similar process. WHS reviewed and compiled the best
available information, which was then presented to public and private stakeholders for
refinement and finalization.

The conservation actions identified in this WDCP represent an essential foundation for the
future of wildlife conservation, as well as a stimulus to engage federa, state, local, public
and private conservation partners to strategically think about their individual and coordinated
rolesin prioritizing state wildlife conservation efforts. The development of the WDCP at the
date level isthe critical first step in defining the capabilities and needs of MD DNR and its
partners to accomplish wildlife conservation goals. This WDCP also identifies the measures
that will be used to evaluate the results achieved and the threats and needs that remain for
effective wildlife conservation in Maryland. The WDCP process provides an opportunity for
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MD DNR to provide effective and visionary leadership in wildlife conservation. Strategic
implementation, periodic review, and resulting adaptive management make this document a
long-term tool for wildlife conservation in Maryland.
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Chapter 1. Overview of Wildlife Conservation in
Maryland

This chapter addresses Element #3 and summarizes threats and problems facing Maryland’s
species of greatest conservation need and their habitats. Sources of information are cited in
the text and can also be found in Appendix 1a. Appendix 1b isacompilation of threats to
species from existing national, international, regional, state, and local plans, including
detailed information regarding sources and intensity of threats to watersheds and rivers and
crosswalked matrices of threats and conservation actions for terrestrial habitats, and
overarching statewide threats. “Priority research and survey needs, and resulting products’
are described in Chapter 4 within the text for each key wildlife habitat.

Loss of Species and Wildlife Diversity

Landscapes are dynamic, constantly shifting due to storms, floods, fires, and other natural
sources of habitat change. Habitat changes have also been imposed for thousands of years by
humans. There is evidence that Native Americans atered the habitat in Maryland by burning
areas for hunting, and their likely strategy was to maintain openings in areas naturally
predisposed to fire (Pyne 1982). Although landscape changes have aways been part of the
natural process, the colonization of Maryland in 1634 and subsequent new settlements by
European immigrants impacted the ecological balance drastically due to the rapid increase of
human-related activities and made it more difficult for species and systems to acclimate to
such rapid changes. Changes to our native forests, grasslands, and wetlands came as a result
of settlement and these changes affected wildlife populations. Forests were cleared to make
way for crops and livestock. Trees were felled to build cabins, furniture, ships, and to
provide fuel for heat and cooking. Competition from non-native European species began
when colonists brought plants and animals from their homeland. Livestock grazed on native
grasslands and marshes, and the gradua conversion of native habitats to accommodate the
settlers came at the expense of wildlife populations.

European settlers heavily utilized many wildlife species for food and clothing. Wild turkey,
passenger pigeon, and white-tailed deer were hunted extensively for subsistence!. Other
species were considered vermin and killed to reduce livestock losses or to reduce crop
damage. Beaver and other furbearing mammals were trapped for their valuable fur. Small
game and songbirds were regular sources of food for the expanding human population in
Maryland. Market hunting of waterfowl and other wildlife in the 1800s was a common event
that supplied the growing cities with fresh meat. Fish, shellfish, and other aquatic species
were harvested as well.

With the industrial revolution came pollution that further degraded Maryland' s streams and
waterways. The remaining forests were logged to produce lumber and charcoal. Coal was
extracted to power the factories and railroads. Wetlands were ditched to enhance agricultural

L All scientific names of animal and plant species used in this document can be found in Appendix 3.
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production. Canals were dug for commerce and transportation. Rivers were dammed for
water supplies, flood control, and power plants. Channels were dredged through the estuaries
to enhance shipping ports. Highways were cut through mountains, and road networks
fragmented habitats.

The combination of loss and degradation of habitat, subsistence hunting, and vermin control
resulted in highly diminished wildlife populations throughout the state by the early 1900s.
Some species disappeared from Maryland, and a few of these even became extinct
rangewide. Elk, bison, wolves, and cougars have disappeared from the state, while the
passenger pigeon and Carolina parakeet are now extinct. Some species benefited from the
changes to the Maryland landscape, though these were outnumbered by the declining species.

Many of these same alterations to our environment have continued through modern times,
exacerbated by Maryland’ s ever-growing human population. As our human population
burgeons and land use pressures intensify, it is increasingly important that we protect our
vanishing native species and their habitats. Thereis clear consensus that the loss and
degradation of habitats across the state from Maryland’ s development and growing economy
(including unplanned growth in population and consumption) remains the primary
overarching threat to species of greatest conservation need as is true nationwide (Trauger et
al. 2003).

Extinct and Extirpated Species

The U.S. Congress recognized man’s impact on wildlife inits preamble to the Endangered
Species Act: “The Congress finds and declares that various species of fish, wildlife, and
plants in the United States have been rendered extinct as a consequence of economic growth
and development untempered by adequate concern and conservation” (USFWS 1973).

Severa species have become extinct in modern times in Maryland. The Carolina parakeet
once ranged throughout the eastern United States as far north as the Great Lakes, but became
extinct in the 1920s due to destruction of its forest habitat, killing by farmers who considered
it a nuisance species, and hunting for its feathers (Cornell Lab of Ornithology 2003). The
passenger pigeon is another modern extinction, suffering from severe overharvesting.

An estimated 135 species (111 plants and 24 animals) have been extirpated from Maryland
(see Table 1.1). Six of the 24 animals are mammals. One of these speciesis the eastern
cougar, which disappeared from Maryland in the 1800s (Paradiso 1969) and which is listed
asan endangered species by the U.S. Fish and Wildlife Service (USFWS 1982a). The
southern distribution of the lynx was historically south into western Maryland (L ee 1984).
Gray wolves were once so common that they were hunted for a bounty in the late 1700's and
early 1800’s. The last wolves were purged from the state in the late 1800’s. Although both
species were apparently present throughout central and western Maryland, the last American
bison was shot in 1775 in Garrett County (Paradiso 1969) and the last American ek vanished
around 1850 (Lee 1984). The pine marten had a historic range primarily in western
Maryland, as did the fisher, which had the opportunity to return to Maryland as aresult of a
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release of 23 animals in West Virginia near the Maryland border in the winter of 1969
(Childs et al. 1989). The snowshoe hare historically was found in the mountains of
Maryland, but the release of Canadian individuals has not restored the population and no
hares have been seen in three decades (Webster et al. 1985).

The Swainson’s thrush no longer breeds in Maryland’ s mountains and forested wetlands
(Robbins and Blom 1996). The federally-endangered red- cockaded woodpecker is also
extirpated as a breeding species (Robbins and Blom 1996, USFWS 2003b). The Bachman's
gparrow is considered extirpated from Maryland’ s pine woodlands and grasslands as the
northern extent of its range has apparently contracted (NatureServe 2005). Several butterfly
species are currently listed as endangered-extirpated in the state, likely due primarily to
habitat loss (MD DNR 2003a). The Maryland darter, this state’s only endemic vertebrate,
may now be extinct. It was last reported in asingle riffle of Deer Creek in Harford County in
1988 (MD DNR, unpubl. data).

Endangered and Threatened Species  Table1.1Summary of Federal and State Listed Species

) Federal Listed Species
MD DNR’s Natural Heritage Program

(NHP), currently part of the Wildlife and Category Plants Animals
Heritage Service, isthe state’s leading B s n
program for wildlife diversity conservation.

NHP identifies, ranks, and conservesrare Threatened 4 5

and endangered species and natural
communities throughout the state. It
currently monitorsthe status of over 1,100
native plants and animals. More than 600

Total 9 29

State Listed Species*

species and subspecies are listed in state Category Plants Animals
regulation as endangered, threatened, in Endangered 265 79
need of conservation, or endangered- Threatened 29 20
extirpated in Maryland (COMAR 08.03.08 i Need of

and 08.02.12). Most of the state-endangered  Consarvation n/a 29

species are plants (265), and 79 areanimals.  _ dangered

An additional 79 plantsand 20 animalsare  Extirpated 11 24
recognized as threatened in the state. Only a

small fraction of all SpeCieS (38) are also * Summary of State Listed Species only includes species

Eergbelralleyi)l isted as endangered or threatened  jisted in COMAR 08.03.08. Source: MD DNR website
Table1.1).

Total 455 152

Of the eleven state-endangered mammals, six are federally- listed whales that are occasional
visitors or that seasonally migrate through Maryland’s marine waters. The federally-
endangered Delmarva fox squirrel is endemic to the Eastern Shore region and reintroductions
by MD DNR and others have expanded its population and distribution on the peninsula
(Therres and Willey 2002).
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Eighteen bird species are state-listed as threatened or endangered, including the federally-
listed piping plover that nests on Assateague Island. Many of the state-listed birds are coastal
species (e.g., Wilson's plover, least tern, royal tern, gull-billed tern, black skimmer), but
others like the threatened Henslow’ s sparrow and endangered short-eared owl are grassland
species in significant decline. The secretive Swainson’s warbler is awoodland bird that
regularly breeds only in the Pocomoke watershed on the Eastern Shore, while the northern
goshawk only breeds in western Maryland’ s forests.

Five of the sixteen threatened and endangered reptiles and amphibians are federally- listed
seaturtles, which forage in Maryland’ s estuaries during warmer summer months. The
endangered northern coal skink is a mountain species about which little is known; the last
known occurrence in Maryland was in 1976. The hellbender, a state-endangered amphibian,
is one of the country’s largest amphibians and is threatened by degraded water quality in its
fluvia habitat.

The MD DNR Fisheries Service and the Maryland Biological Stream Survey (MBSS) also
monitors certain species that are state-listed as endangered or threatened. There are thirteen
threatened and endangered fish in Maryland, of which the shortnose sturgeon and Maryland
darter are also federally-listed. The bridle shiner, aso endangered, is declining at an
alarming rate in the state. The unlawful acquisition for the pet trade and the use of pesticides
and herbicides adjacent to their habitats threaten the state-threatened blackbanded sunfish.

The most endangered animal taxa in Maryland, however, are among the invertebrates. More
than 40 species are designated as threatened or endangered. Severa of these species (e.g.,
Franz' s cave isopod, Shenandoah cave amphipod, Hoffmaster’ s cave planarian) are highly
specialized subterranean species found in springs, mines, and caves in the Maryland
mountains. Freshwater mussels are of mgjor concern, including the federally-endangered
dwarf wedge mussdl, which is found only in a limited number of streams and rivers from
New Brunswick, Canadato North Carolina. Other endangered invertebrate speciesin
Maryland include several tiger beetles (e.g., the federally- listed northeastern beach and
puritan tiger beetles) and numerous butterflies and moths (e.g., bog copper, mottled
duskywing, and great purple hairstreak).

Declining Species (and our opportunity to reverse that trend)

Twenty-nine animal species are listed as in need of conservation in Maryland (COMAR
08.03.08.09), as well as a number of commercial fish species (COMAR 08.02.12). These 29
species include 8 invertebrates, 3 fish, 3 reptiles and amphibians, 8 birds and 7 mammals.
Although the state officially recognizes over 150 animal species in regulation, many other
species are disappearing to the point that they may be added to the list within the next couple
of decades. Nearly half of al freshwater mussels are imperiled globally and two-thirds are
rare or imperiled nationaly (Abell et al. 2000, Hoffman Black et al. 2001). Williamset al.
(1993) found that only 23.6% of the freshwater mussal species in the U.S. and Canada are
showing stable populations, with over 70% of the speciesin need of conservation. The
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majority (65%) of the nation’s freshwater crayfish are rare or imperiled and 37% of
freshwater fish are at risk of extinction (Abell et a. 2000). The mud sunfish population, for
example, is experiencing declines due to habitat loss, which has led to its extirpation in New
Y ork and Pennsylvania and its designation as a regional species of concern (Northeast
Endangered Species and Wildlife Diversity Technica Committee 1999).

Amphibians are exhibiting alarming rates of decline, with one in three species globally
threatened (Stuart et al. 2004). Gibbons et al. (2000) states that reptiles are exhibiting
dramatic declines similar to that of the amphibians, with habitat |oss and degradation,
environmental pollution, unsustainable use, disease, introduced invasive species and global
climate change the leading causes for declining populations.

Numerous bird species are showing population declines nationally, regionally and locally.
Nearly half of the shorebirds assessed in the U.S. Shorebird Conservation Plan showed
significant or apparent population declines (Brown et al. 2001). A recent assessment by the
National Audubon Society found that 85% of grassland birds are declining (Butcher 2004).
The short-eared owl population, for example, has declined by 69% nationally. The American
bittern has been designated a regional species of concern due to its population decline,
largely due to loss and degradation of its wetland habitat (Northeast Endangered Species and
Wildlife Diversity Technical Committee 1999). Partnersin Flight (PIF) has ranked 30 forest
birds, 12 shrub/early successional birds, 10 grassland/agricultural birds, 7 wetland birds, ard
1 urban/suburban bird (the chimney swift) as priority species for Maryland (Rosenberg
2004). In order to reverse declining population trends of these birds, PIF calls for Maryland
to double its statewide populations of red-headed woodpecker, cerulean warbler, rusty
blackbird, northern bobwhite, golden-winged warbler, field sparrow, short-eared owl,
loggerhead shrike, grasshopper sparrow, Henslow’ s sparrow, and eastern meadowlark, and to
make significant increases in the populations of several other species. Brinker et al. (2001)
have documented declining populations of nesting water birds in Maryland.

The eastern small-footed myotis may be the least common cave bat in the Northeast and is
vulnerable to extirpation by chance events to isolated colonies that concentrate the speciesin
hibernacula. Its population is susceptible to habitat loss, human disturbance, and conversion
of its roosting and foraging habitat. The New England cottontail is another mammal
exhibiting population declines, leading to itsdesignation as aregional species of concern as
well as a species in need of conservation in Maryland (Northeast Endangered Species and
Wildlife Diversity Technical Committee 1999). The range of the New England cottontail has
declined by 75% since 1960, with maturation of its forest habitat a leading threat.

This WDCP represents an opportunity to reverse these declining population trends for
numerous species in greatest need of conservation. Butcher (2004) identified SWG
conservation plans as one of the means to address declining bird population trends, and the
PIF has already recommended population goals specific to Maryland (Rosenberg 2004). By
incorporating existing popul ation assessments and conservation plans into the development
of the MD WDCP, DNR and its conservation partners have the opportunity to implement
conservation actions that will have positive effects on population levels.
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Our Changing Landscape

Maryland' s natural landscape has been significantly atered by the human population
increase and associated human activities. At the time of European colonization, Maryland
was 95% forest and 5% tidal wetland (Besley 1916, Powell and Kingsley 1980). By 1993
both the state’ s forests and wetlands had been reduced by half (Weber 2003). Human
development currently drives land cover changes in Maryland: in the 30-year period prior to
2002, urban land use statewide nearly doubled (Table 1.2), and a 19% increase in developed
land occurred between 1985 and 1990 (Regional Economics Studies Ingtitute 1997 as cited in
Weber 2003). Urban land use is predicted to increase by over 25% from 1997 levels by
2020 (Weber 2003). Forest cover is expected to decline by 9% during the same time period.
This trend of development sprawl has led the state to establish an Office of Smart Growth
and develop detailed plans (e.g., Priority Places Strategy) to guide land use planning
statewide, including resource conservation and restoration areas
(http://www.smartgrowthstate.md.us/). Figure 2.4 identifies the land cover and land use of
Maryland, including developed land, which is shown in red.

Table 1.2 Land Use Changesin Maryland, 1973-2002 (Sour ce: M D Department of Planning 2005)

Land Use Category 1973 2002 Change

Low Density Residential = 197,152 571,807 374,655
Medium Density Residential g 188,411 300,559 112,148
High Density Residentia g 48,945 76,908 27,964
Commercial f 74,231 97,992 23,761
Industrial a 16,290 57,683 41,393
| nstitutional 8 62,076 99,972 37,896
Other Developed Land > 67,425 93,467 26,042

Sum of above 654,530 1,298,388 643,858
Agriculture 2,521,993 2,118,368 -403,625
Forest 2,827,495 2,578,099 -249,396
Water 1,681,348 1,685,876 4,528
Wetlands 231,416 232,388 972
BarrenLands 9,763 13,427 3,664
Total 7,926,545 7,926,545 0

While the western part of the state continues to have the largest blocks of forest, habitats are
now becoming fragmented as development moves into the area and converts the contiguous
habitat into smaller patches like those in the eastern and southern portions of the state (Weber
and Aviram 2002). An assessment of development patterns in the state from 1997 to 2000
determined that western Maryland suffered the highest losses (over 8,600 acres) of forests
that were formerly large, contiguous forest blocks. Furthermore, an analysis of the risk of
forest loss based on these development patterns found that the most likely counties to be
further developed (to the detriment of these large forest blocks) are Cecil, Garrett, Howard,
Montgomery, St. Mary’s and Washington (Weber 2004). The areas least likely to be
developed are the lower Eastern Shore and Allegany County in western Maryland.
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Current Threats

A number of problems threaten Maryland’ s fishand wildlife resources and their habitats.
Many of these threats are statewide, or even regional or global in scope. Other threats affect
singular species or key habitats. The foundation for the process of identifying problems
impacting those species and habitats identified as in greatest conservation need during the
development of this WDCP was a compilation of numerous existing conservation programs,
plans, and references, and represents a long established knowledge base and expertise.
Appendix lalists the major state, regional and national resources used in this threats
assessment. Some resources were focused on species or taxa, while others were focused on
the ecosystem (ecoregion or vegetative community) levels.

Some threats like globa warming, climate change, sea-level rise, habitat loss and
fragmentation are global and national problems. Olson and Dinerstein (2002) cite threats to
global biodiversity as human disturbance, habitat loss and fragmentation, and decline of
water quality. Among the greatest threats affecting imperiled or federally- listed species are
habitat degradation and loss, non native species, pollution, over-exploitation, and disease
(Wilcove et al. 2000). Freshwater habitats are threatened by non-native species, dams,
pollution and habitat degradation (Master et al. 1998, Abell et al. 2000, Olson and Dinerstein
2002). Coastal and marine habitats are threatened nationally by pollution, coastal
development, overfishing, climate change, habitat alteration, bycatch, invasive species, and
aquaculture (Pew Oceans Commission 2003). Terrestria habitats are globally threatened by
habitat degradation, wildlife exploitation, and habitat conversion resulting from agriculture,
incompatible silviculture or development (Olson and Dinerstein 2002).

In the northeastern United States and Maryland, regional and localized threats add to the
national and international threats mentioned above. The commercia trade in reptiles and
amphibians has been identified as a regional threat to herpetofauna. Development, human
disturbance, catastrophic oil spills, and inadequate funding for surveys and management
threaten the region’s shorebirds (Clark and Niles 2000, Brown et al. 2001).

Table 1.3 lists recurring threats gleaned from existing natiorel, state, and regional
conservation plans. These overarching threats affect Maryland' s fish and wildlife
populations statewide and were compiled from numerous sources. For example, The Nature
Conservancy's (TNC) Threats Assessment and Viability Analysis (The Nature Conservancy
2000) for its ecoregional target species were reviewed and integrated for Maryland’s
Ecoregions (Thorne et a. 2001, Barbour et al. 2003, Samson et al. 2003). A summary of
threat assessments from Partnersin Flight (PIF) Bird Conservation Plans for Maryland’ s Bird
Conservation Regions (BCR) (Rosenberg 2004) and other related regional/international plans
applicable to Maryland was prepared for and integrated into the WDCP threats assessment.
The Chesapeake 2000 Agreement addresses the threats that affect the Chesapeake Bay
watershed and its habitats. The Coastal Bays Comprehensive Conservation and
Management Plan (CCMP) performed the same for the Coastal Bays watershed along the
state’s Atlantic coast (MD DNR 1999). Standardized protocols for aquatic biological
monitoring and stressor assessment were used in the recent MBSS to assess water quality and
stressors in the state’s norttidal streams (Boward et al. 1999).
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After the results of the WDCP threats assessment were compiled, additional input was
solicited during workshops that were held with stakeholders and MD DNR staff. The
resulting threats were associated with key habitats to facilitate analysis and conservation
action development. Some threats were specific to one habitat or applied only to closely
related key habitats (see Chapter 4), while others emerged from this process as an
overarching problem applicable to most if not all habitats across Maryland (Table 1.3).

Table 1.3 Overarching Statewide Threatsto Wildlife.

Statewide Threats

o Climate change, including global warming and sea-level rise
0 Human population increase and associated impacts
o Pollution, including biological and chemical contaminants, pathogens, and diseases

o Development, including residential and commercial, urban sprawl, road construction
and salt application, impervious surfaces, impoundments, and conversion to other
land uses, that results in erosion, sedimentation, nutrient enrichment, habitat 1oss
and/or fragmentation, and isolation of local populations

0 Pesticide and/or herbicide use and contamination that directly or indirectly affects
GCN species, such as nonttarget impacts of gypsy moth and mosquito control on
GCN, or resultsin pollution or degradation of water quality

0 Lack of scientific understanding of appropriate habitat requirements and
management needs for all GCN species

0 Incompatible forestry practices that result in habitat loss, fragmentation,
degradation, or imbalanced vegetation structure and species composition

o0 Invasive and/or non-native species that result in habitat loss or degradation

0 Excessive human use and/or disturbance, including off-road ATV use, boats, jet skis
and ORVs

0 Incompatible agricultural practices that result in habitat |oss, fragmentation, and
degradation, including ditching and channelization, livestock overgrazing,
inadequate riparian buffers, liming practices, and pond construction
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MD DNR's Role in Wildlife and Habitat Conservation

Maryland has one of the nation’s oldest natural resources conservation programs.
Conservation of the state' s fish and wildlife resources began with the establishment of the
State Oyster Police in 1868, which expanded its role many times over the following century
and is now known as the Natural Resources Police within MD DNR.

Conservation of Maryland' s oysters began in 1830 in response to harvesting pressure. In
1874, a Commission of Fisheries was created to study and submit areport on the status of
Maryland' s fisheries resources. The State Oyster Police Force was brought under the
jurisdiction of the new Commission and renamed the State Fishery Force.

In 1890, formal conservation of Maryland’'s natural resources began when the first laws for
uniformity in the protection of game birds and game animals were placed on the statute
books by the General Assembly. Prior to 1890, an inconsistent assortment of county game
and fish legidlation made protection of natural resources difficult. Pressure on the legidature
brought about the Act of 1896, which created the Office of the State Game Warden. In 1916,
the Conservation Commission was created combining the State Fisheries Force and the
Office of the State Game Warden. In 1918, the first statewide hunting license law was
enacted. State officials anticipated that the licensing requirements would generate
approximately $35,000 the first year, but it actually produced revenue of $61,770. Nine
years later in 1927, the legidature enacted the resident and nonresident angler’s license,
which was required by all persons over the age of 14 desiring to fish the norttidal waters of
the state.

In 1922, a one-man commission called the State Conservation Department was created. Two
years later the Governor appointed a second commissioner, who completed the first survey of
the oyster bars of Maryland in 1907 and drew up the Potomac River Compact of 1912. The
reorganization and change of direction in Maryland's conservation program incorporated the
State Fishery Force into its overal activity and calling them the Maryland Patrol and
Inspection Fleet.

Another title change occurred in 1935, when the Conservation Department became the
Conservation Commission. In 1937 the patrol vessels of the State Fishery Force were armed
with 30 caliber machine guns for the purpose of maintaining order on Maryland oyster
grounds. The Conservation Commission was later divided to form the Game and Inland Fish
Commission, and the Tidewater Fisheries Commission. The Board of Natural Resources was
created in 1941 as an umbrella organization for all state conservation agencies. This Board
consolidated the stat€’ s conservation programs within one organization, later to become
known as the Department of Natural Resources (Vaughn 2003).

The first state legislation designed to protect endangered species was the Maryland
Endangered Species Act of 1971 and the first full-time staff position devoted to nongame and
endangered species was authorized by the Maryland General Assembly in 1973 (Taylor
1984). The Act was significantly strengthened in 1975 by the passage of the Nongame and
Endangered Species Conservation Act (Annotated Code of Maryland, Natural Resources
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Article, Section 10-2A-01). One of the primary cornerstones of biodiversity conservation in
Maryland, this law authorizes the state to establish a list of threatened and endangered
species and to develop conservation programs for these species (Therres 1998). By 1979,
MD DNR’s Nongame and Endangered Species Program increased to 3 full-time staff
(Taylor 1984).

1979 also brought the establishment of the Maryland Natural Heritage Program (NHP), one
of the earliest programs developed in the international network of NHP and Conservation
Data Centers. In 1984 NHP published a symposium proceedings on the threatened and
endangered plants and animals of Maryland; it was the first of its kind that focused on
speciesin need of conservation (Norden et al. 1984). NHP assumed the lead role for
coordinating endangered species conservation in Maryland in 1987, however throughout the
1980's and into the mid-1990's, MD DNR had two programs sharing responsibilities for
nongame and endangered species conservation (Therres 1998).

In 1996 the two programs were combined within NHP, which is currently the Department’s
lead program responsible for the identification, ranking, protection and management of
nongame, rare and endangered species and natural communities in Maryland. NHP seeks to
sustain populations of rare plants and animals through the maintenance of healthy natural
ecosystems. This is accomplished through field surveys, research into natural history
requirements, restoration of degraded habitats, technical assistance and data distribution to
conservation partners and landowners, and public education. The Program also works with
other agencies within the Department and with private organizations to purchase properties
and easements with habitats that support rare species and natural communities.

Today the Department oversees nearly 450,000 acres of land throughout the state, with MD
DNR'’s State Forest and Park Service managing 93 sites for natural, historical, cultural and
recreational resources (Figure 1.1). The Department’s regional foresters provide technical
assistance and incentive programs to urban communities and private landowners to manage
forest habitats better. Through the Chesapeake Bay Program (CBP), MD DNR monitors and
works to restore the Bay’s water quality, habitats and ecological health. The Fisheries
Service manages the state's fisheries and shellfish, including the use of fish hatcheries to
stock many of the state' s streams and lakes. The WHS within MD DNR manages the health
and recreational enjoyment of the state’s wildlife, including the conservation of rare plants
and animals under the coordination of the NHP, and the management of game species. WHS
oversees the management of 41 Wildlife Management Areas (WMAS), ranging in size from
under 20 acres to over 29,000 acres. The WMA system encompasses nearly 105,000 acres,
with WMAs located in 17 of Maryland's 23 counties. In additional to conservation of
wildlife habitat via land ownership, MD DNR conserves land and wildlife habitat through a
number of easement programs, such as the Conservation Reserve Enhancement Program
(CREP), Rural Legacy Program, and Forest Legacy Program, and through working directly
with landowners to provide technical guidance on managing fish and wildlife habitats.
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Figure 1.1 Protected Lands and Government-owned Landsin Maryland (Source: MD DNR)

In the late 1990's, MD DNR'’s Chesapeake and Coastal Watershed Services undertook an
extensive data analysis project to evaluate the status of Maryland’ s remaining forests and
wetlands utilizing a system of ecological factors to rank and prioritize their conservation
value. Theresults of thisanalysis, called the Green Infrastructure Assessment, can be found
onlineat: http://www.dnr.state.md.us/greenways/gi/gi.html. In 2001, Maryland established
the GreenPrint Program to protect land within the identified Green Infrastructure network
(Weber 2003). Weber (2003) found that only 27% of Maryland’s Green Infrastructure, or
network of large forested or wetland hubs and connecting corridors, are currently protected
from development and conversion to other land uses.

The Department has successfully restored rockfish (striped bass) to the state' s waters,
allowing anglers to harvest more than 2 million pounds of the speciesin 2004. Bald eagles,
once listed as an endangered species, have successfully returned to breeding in most of
Maryland' s counties with 383 nesting pairs documented in 2004; an increasing number of
bald eagles are overwintering in Maryland aswell. MD DNR and its partners have
successfully restored wild turkey to most of the state' s suitable habitat over the last two
decades. Following two centuries of overharvest and habitat loss, wildlife managers and
sportsmen restored native white-tailed deer to all available deer habitat by the 1960s.
Current wildlife management efforts to maintain the deer population include an annual
harvest of over 100,000 individuals in the last few years, and hunting is being encouraged to
balance the rapid increase in deer population (MD DNR 1998).

The multiple programs and services within MD DNR cooperate on conservation projects,
sharing their areas of expertise to apply the best available information and resources to the
state’ s conservation needs. Through the MD DNR web site (www.dnr.state.md.us) al of the
programs and services within MD DNR contribute to on-going public education and
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involvement to promote citizen’s awareness and participation in natural resource
conservation.

MD DNR'’s Partners in Wildlife and Habitat Conservation

The MD DNR collaborates with numerous partners in natural resource conservation efforts
(Appendix 4b). Nearly all of the species and habitats in greatest need of conservation in
Maryland extend beyond the state’ s borders — making partnerships a necessity for successful
natural resource conservation. Migratory species often move beyond international
boundaries during the different seasons, creating a need for multinational collaboration to
achieve conservation goals. At the national level, the U.S. Fish and Wildlife Service and the
National Marine Fisheries Service (NMFS) are the lead agencies for the conservation of
federal trust species found in Maryland and elsewhere. The USFWS, National Park Service
(NPS), National Oceanic and Atmospheric Administration (NOAA), and the Bureau of Land
Management (BLM) are also landowners in Maryland, managing key habitats on the ground
to protect fish and wildlife resources. MD DNR regularly collaborates with these federal
agencies and others (e.g., Department of Defense, U.S. Army Corps of Engineers) to
implement restoration projects and manage habitats on their lands. The U.S. Army Corps of
Engineers, for example, isinstrumental in assisting the state to restore habitats like Poplar
Isand in Chesapeake Bay. The Environmental Protection Agency (EPA) and U.S.
Geological Survey (USGS) are key partners with Maryland in improving the water quality
and resources of Chesapeake Bay, as are the five other states and the local governmentsin
the Bay’swatershed. The USFWS, NOAA, U.S. Department of Agriculture (USDA),
Natural Resource Conservation Service (NRCYS) provide technical and financial assistance to
the state, its partners and its citizens to manage, enhance and restore fish and wildlife
resources and habitats.

At theregional level, MD DNR participates in the Atlantic Flyway Council, Atlantic States
Marine Fisheries Commission (ASMFC), and the Mid-Atlantic Fisheries Management
Council (MAFMC). The Atlantic Flyway Council consists of the Atlantic coast states and
USFWS. They oversee waterfowl management within the flyway. The ASMFC isa 155
state compact that manages migratory species within state waters. The MAFMC includes
states from North Carolina through New Y ork and sets fisheries rules for twelve species of
game fish. Each organization has developed several management plans. MD DNR isa
member of the Northeastern Association of Fish and Wildlife Agencies and the Southeastern
Association of Fish and Wildlife Agencies. MD DNR also participates in several informal
regional coordination efforts.

At the state level, MD DNR collaborates with the MD Department of Environment (MDE)
on water quality issues, wetland conservation, and Bay restoration projects. The MD
Department of Transportation, State Highway Administration (SHA) and other state agencies
work with MD DNR to protect fish and wildlife resources by avoiding, minimizing and
mitigating for impacts during the construction of state projects. The Maryland Department of
Agriculture (MDA) oversees the state' s aguaculture programs, manages pest species and
animal health, and collaborates with MD DNR and private landowners in nutrient
management, land preservation, invasive species management, habitat restoration, and
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wildlife enhancement projects. MD DNR maintains an ongoing partnership with universities
and academic experts. To mention just afew, MD DNR collaborates with University of
Maryland Eastern Shore on the Gap Anaysis Program (GAP) and with University of
Maryland Center for Environmental Science, Appalachian Lab on various research projects.

At thelocal level, MD DNR collaborates with county and municipal agencies through
various planning and zoning efforts, including the development of their Comprehensive
Plans, as well as more detailed Land Preservation and Recreation Plans. Technical guidance
is frequently provided to assist with the conservation of the state’ s fish and wildlife resources
and the key habitats they depend upon, such as through the establishment of Habitat
Protection Areas within the Chesapeake Bay Critical Area Program.

The successful conservation of fish and wildlife resourcesin Maryland would not be possible
without partnerships with non-governmental organizations (NGO), private industry and the
public (Appendix 5€). Just to name afew, TNC, National Audubon Society, Audubon
Naturalist Society, Maryland Ornithological Society, Maryland Natural History Society,
Chesapeake Bay Foundation, Alliance for the Chesapeake Bay, Sierra Club, Trout Unlimited,
Potomac River Fisheries Commission, and other NGO’s are not only stakeholdersin the
protection of the state’s natural resources, but also valuable partners in planning, funding and
implementing conservation projects. Industry representatives such as timber and
development interests assist the state in conserving fish and wildlife resources on private
lands. But perhaps most important of all partners, the citizens of Maryland provide the state
with opportunities to protect natural resources on private property and benefit from grass-
roots efforts to monitor threats, assess ecosystem health, enhance key habitats and improve
species populations.

This chapter has briefly summarized the history of land use in Maryland, has identified the
overarching threats currently faced by the wildlife within the state (addressing Element #3),
and has provided a broad overview of the role of MD DNR and some of its partners
regarding wildlife and habitat conservation in Maryland . The next chapter will provide
information on the physical landscape of Maryland and its regional context, which will lay
the groundwork for identifying the GCN species and key wildlife habitats found in the state.
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Chapter 2: Maryland's Land and Water scape

This chapter presents an overview of Maryland’s landscape and regional context and lays the
groundwork for identifying Maryland’s wildlife and GCN species, which are discussed in
Chapter 3 (Element #1), and the key wildlife habitats essentia to their conservation, which
are included in Chapter 4 (Element #2). This chapter provides the most current information
available about the physical layout and attributes of Maryland and provides a comparison in
relation to aregional context. Sources of information can be found in this chapter and in
Appendix 1a. Appendix 2 provides acrosswalk of Maryland's key habitats. Descriptions of
habitat locations and relative conditions are described in Chapter 4 and linked to prioritized
conservation actions for each habitat. Chapter 4 also identifies where insufficient
information gaps exists and identifies future conservation actions that will be taken to obtain
the information.

Maryland’ s wildlife distribution and abundance are intricately connected to and ultimately
dependent on the ecological health and diversity of its habitats. The state’s varied
physiographic features, geology and the resulting soil types, topography, and climate support
arange of vegetative communities that provide diverse habitats for its wildlife. This habitat
diversity directly influences the distribution of wildlife speciesin the state, especially for
many at the northern or southern edges of their North American range and endemic species
with specific habitat requirements.

Maryland is a state of geographic diversity. Often called “Americain Miniature,” Maryland
is 12,386 square miles of mountains, valleys, rolling hills, coastal flatlands and beaches, and
it contains more than 8,800 miles of freshwater streams (Boward et a. 1999). From the
barrier islands, bald cypress swamps and Carolina bays of the Eastern Shore to the mountain
bogs, caves and eastern hemlock forests of the Allegheny Plateau, the state encompasses a
tremendous diversity of habitats that support an impressive variety of species.

The Chesapesake Bay is the largest and most productive estuary in the United States. The Bay
is nearly 200 mileslong and is fed by 48 major rivers, 100 smaller rivers, and thousands of
tiny streams and creeks (CBP 2004a). The Bay's diverse and complex watershed covers
64,000 square miles. The headwaters of Chesapeake Bay are within Maryland, which also
hosts 1,726 square miles of the Bay’ s waters, or 38% of its surface area (MGS 2001a). All
but two of Maryland’s 18 major river basins drain into Chesapeake Bay. The watershed is
also amajor population center where 15 million people live, work, and recreate. Population
in the watershed is expected to increase to 18 million by the year 2020 (MDP 2004).
Maryland's coastal population is aso forecast to increase 15% by 2015 (NPA Data Services
1999).

Chapter 2 19




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

Maryland’s Landscape

Physiography and Topography

Maryland's diverse landscape literally flows from the mountains to the sea, giving it awide
range of topographic features. The state’ s landscape can be divided into physiographic
regions or provinces based primarily on soil types and the underlying geology. This has been
done a number of different ways by different authors, some of which split out a narrow Blue
Ridge province along the boundary between Washington and Frederick Counties (MD DNR
Geologic Survey website) or split an Upper Chesapeake region from Maryland’ s Coastal
Plain (Robbins and Blom 1996). For the purposes of this WDCP, Maryland has been divided
into five distinct physiographic provinces: (1) Lower Coastal Plain, (2) Upper Coastal Plain,
(3) Piedmont, (4) Ridge and Valley, and (5) Allegheny Plateau (Figure 2.1). These provinces
extend in belts of varying width along the eastern edge of the North American continent from
Newfoundland to the Gulf of Mexico. Many aquatic species found in the Atlantic Ocean

can also be found in the Coastal Bays or the Chesapeake Bay. Therefore, for simplicity the
Atlantic Continental Shelf Province distinguished by the Maryland Geologic Survey has been
merged with the Lower Coastal Plain.

Figure 2.1 Physiographic Provincesin Maryland. (Source: MD DNR NHP)

The Coastal Plain is divided into two provinces — the Upper Coastal Plain and the Lower
Coastal Plain — and they are the two largest of Maryland’ s physiographic provinces (Roth et
al. 1999). The Lower Coastal Plain physiographic province includes all of the Coastal Plain
east of the Chesapeake Bay and Elk River. This province is known best as Maryland's
“Eastern Shore” and easily identified by its by flat, low-lying landscape dissected by the
many tidal tributaries that drain into the Chesapeake Bay and Coastal Bays on the Atlantic
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coast. Elevations are usually less than 60 feet above sea level. The western portion of the
Coastal Plain is known as the Upper Coastal Plain due to its generally higher elevations. The
Upper Coastal Plain includes the remainder Coastal Plain that is west of the Chesapeake Bay
and the Elk River, and continues westward to the higher elevations of the Piedmont at a
geologic feature called the Fall Zone or Fall Line. Thisisan irregular line that roughly runs
along Interstate 95 (Pyzik et al. 2004). From its western edge, the Upper Coastal Plain
generally grades downward to sea level at the waters of Chesapeake Bay, although
occasiona cliff formations are found along the Chesapeake Bay shoreline. The highest point
in the Upper Coastal Plain Province is approximately 440 feet in upper Prince George’s
County and the lowest point in the Lower Coastal Plain Province is 174 feet below sea level
at Bloody Point Hole in the bottom of Chesapeake Bay (near Kent Island, Queen Anne's
County) (MGS 2004b).

Covering 29% of the state, the Piedmont extends from the Fall Line at the edge of the Upper
Coastal Plain west to Catoctin Mountain, which forms the boundary with the Ridge and
Valley physiographic province (Roth et a. 1999). As the different rocks found underlying the
Piedmont weather and erode at different rates, they form the distinct topography of the
Piedmont — rolling hills with deeply incised stream valleys. The Piedmont Province ranges
from approximately 100 to 1000 feet in elevation, with its highest point being Sugarl oaf
Mountain (1,282 feet) in Frederick County (MGS 2004b).

The Ridge and Valey Province is characterized by high topographic relief between the
mountain ridges and the river valleys, generally ranging from 200 to 2000 feet in elevation
(Roth et al. 1999). The Ridge and Valley Province covers roughly 17% of Maryland’s
landscape. Warrior Mountain in Allegany County forms the highest point in the province at
2,185 feet above sealevel (MGS 2001b). Elevationsin the Ridge and Valley Province are
dightly less than the Allegheny Plateauto the west. The Great Valley is abroad lowland
between the province' s mountain ridges and ranges from about 500 to 600 feet in elevation
(Roth et al. 1999). The state’s highest cascading waterfall — the 78 foot-tall Cunningham
Falls—isfound in the Blue Ridge Mountains in Frederick County (MGS 2001b). The lowest
elevation in this physiographic province is 250 feet aong the Potomac River at Harper's
Ferry in Washington County.

The Allegheny Plateau Province has the state’ s highest elevations (generally 2000 to over
3000 feet), with paralel mountain ranges sometimes separated by dramatic gorges and
whitewater rivers (Roth et al. 1999, MGS 2001b). The state’s highest point is found on
Backbone Mountain in Garrett County, at an elevation of 3,360 feet above sealevel (MGS
2004b). Garrett County shows 2,400 feet in relief, with lowest elevation at 960 feet along the
Potomac River at Bloomington. The state’s highest free-falling waterfall — Muddy Creek
Fals—islocated in Swallow Falls State Park inthe Allegheny Plateau. Dans Rock in
Allegany County separates the Allegheny Plateau province from the Ridge and Valley
province and has the County’s highest elevation at 2,895 feet of relief.

Each of these physiographic provinces has characteristic habitats and associated wildlife

species. The bats, freshwater crustaceans and other highly specialized wildlife of caves are
found in the Allegheny Plateau and Ridge and Valley Provinces, while the blue crab, oysters
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and submerged aquatic vegetation beds are located in the estuaries of the Coastal Plain. The
woodland songhbird assemblages that are characteristic of the forests of the Ridge and Valley
are often dlightly different than those of the Allegheny Plateau or the other provinces. Black
bear are returning to the habitats of the Allegheny Plateau and Ridge and Valley. Therivers
and streams of the mountain provinces are more likely to have coldwater fish communities
than the warmer streams of the Piedmont and Coastal Plain, which support spawning
anadromous fish. Grassland suites of birds are more likely to be found in the Piedmont and
Allegheny Plateau, whereas waterfowl and shorebirds are most abundant in the Coastal Plain.
Seabirds and highly migratory fishes like tuna, swordfish and marlin are limited to the
Atlantic coast off the Lower Coastal Plain Province.

Regional Context

Several organizations have divided the nation and region into biologically-based units called
ecoregions, providing aregional context for Maryland’'s ecological communities. Some
organizations promote ecoregional planning in order to assemble a portfolio of public and
private conservation areas that collectively conserve the full biological diversity of an
ecoregion. Each portfolio is meant to encompass multiple examples of all native species and
ecologica communities in sufficient number, distribution, and quality to insure their long-
term persistence within the ecoregion.

Within its boundaries, Maryland covers three distinct ecoregions as defined by Bailey
(1995): (1) the Mid-Atlantic Coastal Plain, (2) the Mid-Atlantic Piedmont, and (3) the Mid-
Atlantic Ridge and Valley. These three ecoregions essentially mimic the aforementioned
Maryland physiographic provinces, with the exception that both the Allegheny Plateau and
Ridge and Valey physiographic provinces fal within the Mid-Atlantic Ridge and Valley
Ecoregion and the Upper and Lower Coastal Plain provinces fall within the Mid-Atlantic
Coastal Plain Ecoregion. Partnersin Flight (PIF) has developed bird conservation plans for
each of these physiographic areas, each of which assesses the abundance and distribution of
avian species and recommends popul ation targets for the conservation of individual species
(Watts 1999, Kearney 2003, Rosenberg 2003). Eastern Maryland aso fals within the U.S.
Forest Service' s Southeastern Mixed Forest Ecological Province and western Maryland falls
within the Appalachian Oak Forest Ecologica Province (McNab and Avers 1994, Bailey
1995, LaBranche et a. 2003).

TNC modified the Bailey (1995) ecoregions and has placed Maryland’ s landscape into four
ecoregions. (1) Chesapeake Bay Lowlands, (2) Lower New England/Northern Piedmont, (3)
Piedmont [the southern continuation of the Lower New England/Northern Piedmont], and (4)
Central Appalachian Forest. The Chesapeake Bay Lowlands encompasses the Maryland
Coastal Plain, the two Piedmont Ecoregions contain the Maryland Piedmont physiographic
province, and the Central Appalachian Forest closely follows the Maryland Ridge and Valley
and Allegheny plateau provinces. TNC has prepared conservation plans for each of these
ecoregions to facilitate effective ecoregion level conservation planning (Thorne et al. 2001,
Barbour et a. 2003, Samson et a. 2003). Each of these plans summarizes the status and
trends of the vegetative communities within the ecoregion, assesses threats to their
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conservation, identifies conservation needs, and sets priority targets for management of the

ecoregion and its fish and wildlife resources.

Considering Maryland in aregional context is biologically justifiable and more practical and
efficient in directing and prioritizing limited resources for effective conservation. For
example, failure to base bird conservation objectives on regional or local science would open

land managers and biologists to criticism and would ignore the value of population objectives
from the PIF Initiative (Rosenberg 2004).

Table 2.1 Correlation of Maryland’s Physiographic Provincesto other Ecoregional Schemes and
Planning Efforts. The following at least roughly correspond to the same ar eas.

Physiographic
Province

Name of Ecoregion

Planning Effort/Regional
Scheme

Lower Coastal Plain

Mid-Atlantic Coastal Plain (44)

New England/Mid-Atlantic Coast
(Bird Conservation Region 30)

Southeastern Mixed Forest
Ecological Province

Chesapeake Bay Lowlands

Outer Coasta Plain Mixed
Province (232)

Partnersin Flight
Physiographic Area

PIF/North American Bird
Conservation Initiative
(NABCI)

U.S. Forest Service

TNC Ecoregional Planning
Units

Bailey s Ecoregions

Upper Coastal Plain

Mid-Atlantic Coastal Plain (44)

New-England/Mid-Atlantic Coast
(BCR 30)

Southeastern Mixed Forest
Ecological Province

Chesapeake Bay Lowlands

Outer Coastal Plain Mixed
Province (232)

Partnersin Flight
Physiographic Area
PIF/NABCI

U.S. Forest Service
TNC Ecoregiona Planning

Units
Bailey’s Ecoregions

Piedmont

Chapter 2

Mid-Atlantic Piedmont (10)

Piedmont (BCR 29)

Southeastern Mixed Forest
Ecological Province

Partnersin Flight
Physiographic Area

PIF/NABCI
U.S. Forest Service
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Physiographic

Name of Ecoregion

Planning Effort/Regional

Province Scheme

Lower New England/Northern TNC Ecoregiona Planning
Piedmont (LNE/NP) Units
Piedmont (southern continuation TNC Ecoregional Planning
of LNE/NP) Units
Eastern Broadleaf Forest Bailey’'s Ecoregions
(Oceanic) Province (221)

Ridge and Valley Mid-Atlantic Ridge and Valley Partnersin Flight

(12)
Appalachian Mountains (BCR 28)

Appalachian Oak Forest
Ecological Province

Central Appalachian Forest

Central Appal achianBroadleaf
Forest — Coniferous Forest —
Province (M221)

Physiographic Area
PIF/NABCI
U.S. Forest Service

TNC Ecoregional Planning
Units

Bailey's Ecoregions

Alleghany Plateau

Mid-Atlantic Ridge and Valley
(12)

Appaachian Mountains (BCR 28)

Appalachian Oak Forest
Ecological Province

Central Appalachian Forest

Central Appalachian Broadleaf
Forest — Coniferous Forest —
Province (M221)

Partnersin Flight
Physiographic Area

PIF/NABCI
U.S. Forest Service

TNC Ecoregional Planning
Units

Bailey’'s Ecoregions

Geology

The Coastal Plain is underlain by unconsolidated sediments, the Piedmont Province by a
variety of hard igneous and metamorphic rocks, and the Ridge and Valley Province and
Allegheny Plateau by folded and faulted sedimentary rocks (Figure 2.2). The Frederick
Valley, in centra Frederick County, consists of limestone and dolomite (Edwards 1981).
The folded rocks of the Ridge and Valley Province can easily be seen in the largest roadcut
east of the Mississippi River, located along Highway 68 at Sideling Hill in Washington
County; nearly 810 feet of rock layers are exposed where the highway cuts through the
mountain (Brezinski 1994).
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Maryland’'s geology is more diverse than its bedrock, however. The Appalachian Mountains
that make up the Allegheny Plateau and Ridge and Valley Physiographic Provinces were
formed 250 to 450 million years ago and have been eroding ever since — forming the soils,
rivers and streams of most of the state in the intervening millennia (Grumet 2000). The
formation of Chesapeake Bay was precipitated by a meteor strike that is believed to have
occurred 35 million years ago, which created a depression that defined the region’s drainage
basins. The crater, centered near Cape Charles, Virginia, is believed to have been the size of
Rhode Island and created a depression as deep as the Grand Canyon. The region’s tectonic
activity is not limited to the past, though, with at least 61 minor earthquakes striking the
Maryland Piedmont and western Coastal Plain since 1758 (Reger 2003).

The state’ s geology is an important factor in defining the abundance, distribution and health
of severa wildlife habitats. Not only does it influence the topography of the mountains and
the estuaries, but several valuable habitats occur only on certain geologic features. There are
over 50 caves in the Allegheny Plateau and Ridge and Valley provinces, which provide
habitat for numerous specialized, subterranean species (MGS 2004a). The distribution of
limestone rocks creates karst (e.g., caves, springs, seeps) and limestone cliff habitats for other
specialized species. Shale barrens and other bare rock habitats are determined by the
occurrence of those particular rock types in western Maryland. The Pilot Serpentine Barren
in Cecil County and Soldier’s Delight Serpentine Barren in Baltimore County have unique
groups of plantsand animals that favor the serpentine rock outcrops in those locations
(Grumet 2000).

Figure 2.2 Maryland’s Geology (Source: MD Geological Survey 1968)
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Soils

Maryland' s soils are a reflection of their underlying geology. The most abundant soil typein
Maryland is aloam that is deep, permeable and well drained (MDP 1973). These soils are
found throughout the state and are excellent for farming. But Maryland aso has bare rock
areas without soil, very rocky soils that are less than two feet deep, fertile floodplain soils,
loose sand soils, and mucky marsh and swamp soils that are wet most of or al of the time.
Maryland does not have a state-wide soil map available in digital format, however some
county soil maps are available on the internet through the NRCS at
http://www.md.nrcs.usda.gov/technical/soils.html.

Soilsin the Allegheny Plateau and Ridge and Valley provinces are often thin, with loose
rocks or bare bedrock exposed on the surface. The dramatic relief of the mountains creates
steep slopes where soils may be easily eroded, especialy if the land has been cleared. The
mountain soils frequently contain gravel or rock fragments as the underlying rock is
weathered to produce the soil; some of the gravel concentrations are high enough to be
economically valuable for roadfill and other uses. In some areas of central and western
Maryland, bedrock is within 20 inches of the ground’s surface. Soils may be strongly acidic
depending on the area’ s rock type (e.g., acid shale, sandstone). Ridges and hillsides
composed of limey shales, limestones and clays have created clayey soils interspersed with
rock outcrops. River floodplains have deeper, well-drained soils of loamy alluvium
deposited by their rivers or streams during floods, creating fertile soils excellent for farming.
Floodplain soils located farther from the river or stream tend to have higher concentrations of
finer sediments and are poorly to very poorly drained (MDP 1973).

The soils of the Piedmont tend to have a high amount of clay. A band of red clay extends
through northern Prince George’ s County, northwestern Anne Arundel County and eastern
Washington D.C., covered by afew inches to severa fee of surface soil. In other areas, the
bedrock of the Piedmont creates an acidic, thin soil that contains a high percentage of shale
or other rock fragments. Broad ridges or upland depressions often have moderately well
drained, thin (less than 2 feet) silty or loamy soils that are perched on top of an underlying
clay or hardpan layer, which also seasonally traps a shallow water table and creates a
strongly acidic wetland. Floodplain and rocky soils are similar to those found in the
mountains (MDP 1973).

The Coastal Plain is characterized by soils of sand, silt or clay that reflect the province's
coastal heritage. In some areas of the Lower Coastal Plain, soils may be so sand-rich that
they are economically valuable as sources of sand. These deep sand soils are very permeable
and do not retain moisture well; in fact, when they are exposed at the surface without
vegetation, they are easily eroded by wind. Along shorelines, these loose sand soils can
easily be seen in dunes and beaches. Where organic material is available, the Coastal Plain’s
sandy soils become loams, may be highly acidic, and retain more moisture. In some shallow
or exposed areas, soils may have silts or clays that further enhance their ability to retain
moisture, host more diverse plant life, and support agriculture. Wetlands are found where
silt, clay and/or very fine sand create wet, acidic soils, especially on the Eastern Shore; these
soils have been ditched and drained in many areas for farm fields. Tidal marsh and swamp
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soils are found along shorelines in the Coastal Plain and can be rich in organic material,
including peat, or be sandy; these wetland soils may be highly toxic to crops due to sulfur
that oxidizes when drained (MDP 1973).

Climate

Statewide, an average of 40 to 50 inches of precipitation fall on Maryland each year (Roth et
al. 1999). Precipitation varies throughout the state, however, with southern Garrett County
the wettest and the Ridge and Valley region the driest (Figure 2.3). The statewide average
annual temperature is 53.7 degrees Fahrenheit, with July being the warmest month (highsin
the mid to upper 80s) and January the coldest (highsin the low to mid 20s) (Nationa Climate
Data Center 2005).

Maryland’ s temperate climate is moderated by coastal influences in the eastern part of the
state and by the Appalachian Mountains in the western part. The climate is mild, humid and
relatively stable, which is amajor factor in determining the plant and animal assemblages of
the state. The winter months of December to March tend to be the state' s wettest and the late
summer to fall isthe driest time of year. Maryland summers vary from mild to hot and the
winters from very cold to moderate, depending on the location.

Figure 2.3 Annual Precipitation in Maryland (Source: NRCS Water and Climate Center 1998)

The Allegheny Plateau is significantly cooler than eastern Maryland, averaging 150 days
with temperatures below freezing as opposed to less than half that in the southern Coastal
Plain (MDP 1973). The growing season is accordingly much shorter (130 days) in the

Allegheny Plateau region than on the Lower Coastal Plain, where it can exceed 200 days.
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The mountains of the Allegheny Plateau create a “rain shadow” that encourages precipitation
on their western slopes.

The climate in the Ridge and Valley Province is characterized by rain shadows as well (MDP
1973). The Allegheny Mountain range blocks most of the precipitation from the west, while
the Blue Ridge Mountains block precipitation moving in from the east. The Ridge and
Valley Province averages 36 to 40 inches of precipitation and 160 to 170 growing days a
year.

The Piedmont averages 170 to 190 growing days a year, with the southern Piedmont warmer
than the northern Piedmont (MDP 1973). Precipitation averages 40 to 44 inches ayear. The
Coastal Plain typically is wetter than the Piedmont, with an average of 44 to 48 inches of
precipitation annually. The growing season is the longest in the Coastal Plain and can reach
230 days along the shores of the Chesapeake in the southern part of the state; the northern
Coastal Plain’s growing season averages 190 days.

Long-term trends indicate that Maryland is getting warmer and dightly wetter each year (MD
State Climatologist’s Office 2005). Batimore, which has had high rates of urbanization
during the last century, has warmed by about 4 degrees Fahrenheit from 1893 to 1999. Areas
without such urbanization trends, meanwhile, have warmed less than a degree during the
same time period. From 1948 to 1999, the average annual precipitation in several areas of
the state has increased only dlightly, less than a tenth of an inch per year.

Land Use and Vegetative Cover

Maryland's land use has been monitored by the state for a number of years. The most recent
land use/land cover analysis was performed for the year 2002, and the resulting county and
statewide maps are available through the MD Department of Planning (MDP) and to the
public on several websites (e.g., http://www.mdp.state.md.us/compmaps.htm). Maryland is
losing forest and agricultural lands, but there is an increase in submerged lands and an even
more rapid increase in residential and urban development. Forestland is concentrated in the
western and southeastern parts of the state and agricultural lands tend to be found in the
fertile valleys of the Piedmont and Coastal Plain (Figure 2.4).

In Maryland, the Coastal Plain is aregion of relatively flat, low-lying landscape that extends
eastward from the Fall Line to the Atlantic Ocean. This region is divided into upper
(western) and lower (eastern) provinces separated by the Chesapeake Bay. Prior to English
settlement, the forests that covered the Coastal Plain consisted primarily of hardwoods,
though they increasingly mixed with pine towards the south. These forests were likely
combinations of oak-hickory, oak-gum, or oak-pine, and today exist in second growth form
as aresult of repeated cutting or agricultural abandonment. In addition, much of the
contemporary forest consists of successional or silvicultural stands of loblolly pine. Wetland
diversity in this region is exceptionally high and ranges from expansive freshwater to saline
estuarine marshes, tidal and palustrine swamps (e.g., bald cypress swamps and Atlantic white
cedar swamps), seasonally flooded depressions (e.g., Carolina bays and interdunal swales),
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and seepage swamps. The Coastal Plain is one of the most heavily utilized areas in Maryland
because of agriculture and silviculture in the lower regions and devel opment and
urbanization in the upper regions throughout the Baltimore-Washington corridor and beyond.

The Piedmont is aregion of gently rolling topography that extends across much of central
Virginia, Maryland, southeastern Pennsylvania, and northern New Jersey. Habitat diversity
in the Piedmont is high, but very localized due to the numerous bedrock formations (i.e.,
calcareous, mafic, felsic) and high gradient rivers along the Fall Line. Historically, the
forests of the Piedmont could have been characterized as oak-chestnut, but since the near
eradication of the American chestnut by chestnut blight (Cryphonectria parasitica), it has
now been replaced by oak-hickory and oak-pine forests with scattered pockets of mixed
mesophytic forests. In addition, the thousands of acres of grasslands that once existed in
northern Maryland (Mayre 1920) have been reduced to small pockets where soils are poorly
developed and bedrock is exposed. Undeveloped areas are becoming fragmented due to the
conversion of forest and agricultural lands to residential use (and the associated roads, power
lines, and other infrastructure) as the urban centers of Baltimore and the District of Columbia
continue to expand westward (Kearney 2003).

The Ridge and Valley and Allegheny Plateau regions include western Maryland and the
mountains of Virginia and eastern West Virginia. Most of these physiographic regions
consist of long mountain ridges and valleys. The headwaters of many rivers that feed the
Chesapeake Bay and mid-Atlantic Coastal Plain are found in these provinces, including the
Potomac River Basin in western Maryland. Predominant vegetation in the provinces consists
of oak and oak-hickory forests on the mountain ridges and northern hardwood forest in the
Allegheny Mountains. Large portions of the lower valleys are devoted to agricultura
production or urban development (Rosenberg 2003).

Human populations are relatively sparse throughout the montane provinces and are mostly
confined to the larger valleys. Suburban and second-home development from large urban
centers to the east (e.g., Baltimore, Washington D.C.) is rapidly encroaching on the mountain
areas. Timber extraction has been historically important and continues to be important on
both public and private forestlands. Coal, oil and gas extraction are also important land uses
throughout the Ridge and Valley and Allegheny Plateau provinces. One of the most
significant disturbance factors currently affecting forest habitats in this region is the
abundance and spread of native and exotic insect pests and disease (Rosenberg 2003).

As the undevel oped areas of Maryland are impacted by urban and suburban development, the
state population continues to increase. The Maryland population isincreasing at a slow but
positive statewide growth rate of just less than 1%, which is forecast to continue through
2030 (MDP 2004). Localized areas have growth rates much higher than the state average,
with the highest human population growth rates in the last decade (1990-2000) occurring in
Montgomery County (16.5%), Prince George's County (15.1%), Baltimore County (14.2%),
Baltimore City (12.3%) and Anne Arundel County (9.2%) (MDP 2004). Over 17,300 acres
of land are converted to housing annually in Maryland. With an average of 0.74 acres of

land used for each new housing unit, housing construction consumed 207,754 acres between
1990 and 2001.
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The 1997 National Resources Inventory (USDA 2000), the most recent available, determined
that 20.4% of Maryland’ s landscape is developed — the sixth highest percentage in the
country. Non-federal land was developed at an annual rate of 35,500 acres a year between
1992 and 1997, more than doubling the development rate from 1982 to 1992. Just less than
one-third of the land developed annually (10,400 acres/yr) between 1992 and 1997 was prime
farmland.

Figure2.4 Maryland's Land Use/ Land Cover (Source: MD Department of Planning 2002)

Maryland' s forests decreased by 3.0% between 1986 and 1999 to cover only 41% of the
state’'s landscape (USFS 2004). The Environmental Law Ingtitute (EL1) summarizes the
status and trends of the forests of the Chesapeake Bay area (ELI 2000). Almost a quarter of a
million acres of forest has been lost between 1973 and 2002, for along-term loss of roughly
9% (MDP 2004). Eighty-two percent of the state's forestland is privately owned, and
oak/hickory forest is by far the most abundant forest type (USFS 2004). From 1997 to 2002
agricultural land decreased by 5.3% (USDA 2004), but the longer term trend isa 16% lossin
agricultural land from 1973 to 2002 (MDP 2004). The area covered by wetlands rose by
nearly 1,000 acres in the last three decades while the amount of land covered by water grew
by over 4,500 acres. Meanwhile, low-density residentia land use has increased by 190% and
industrial land use by 254% from 1973 to 2002. The amount of land that is barren, without
vegetation, rose by 37% during the same time period.

The USGS produced a National Land Cover Data (NLCD) map for every state and an image
of Maryland’s map is available online at
http://landcover.usgs.gov/select state.asp?rec=md.

The USDA Forest Service classifies Maryland’ s forests into eight groups; oak/hickory,
loblolly/shortleaf pine, northern hardwoods, oak/pine, oak/gum/cypress, elm/ash/red maple,
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white/red pine, and spruce/fir. Each of these groups represents a broad association of
multiple forest types covering the northeastern United States. For example, embedded within
the oak/hickory group are forest types characterized by chestnut oak, white oak, and northern
red oak. Approximately 60% of Maryland’ s forests are classified as oak/hickory covering
1.5 million acres (USDA 2000). Although relatively abundant and widely distributed
throughout the state, the Piedmont province of central Maryland contains the majority of
oak/hickory forests with its diverse geology and undulating landscape.

The second largest forest group in Maryland is the loblolly/shortleaf pine group covering an
estimated 12% or 295,000 acres (USDA 2000). Much like the oak/hickory forest group, the
loblolly/shortleaf pine group is a broad one that includes forest types dominated by [oblolly
pine, shortleaf pine, Virginia pine, table mountain pine, pond pine, or pitch pine. Throughout
the state it is found on moist and poorly drained soils. At higher elevations on the Coastal
Plain, it isfound on drier soils and often on abandoned farmland. Combined the Upper and
Lower Coastal Plain physiographic provinces account for 275,000 acres of the
loblolly/shortleaf pine group in Maryland. Outside of the Coastal Plain, forest types
embedded within the loblolly/shortleaf pine group (i.e., Virginia pine, table mountain pine)
occupy an estimated 5,800 acres in the Piedmont and 14,400 acres in the Ridge and Valley
physiographic provinces (USDA 2000).

An estimated 9% or 230,000 acres in Maryland are classified as oak/pine forests (USDA
2000). These forests differ in composition from the loblolly/shortleaf pine forests by having
a higher percentage of oaks and other hardwoods mixed with or codominated by pines.
Examples within the oak/pine group would include Coastal Plain forests of loblolly pine
mixed with hardwoods of black gum, sweet gum, and red maple. Forests classified as
northern hardwoods (beech, birch, and maple) also account for approximately 9% or 224,000
acres in Maryland (USDA 2000, EL1 2000). The majority of northern hardwood forests are
found on the Appalachian Plateau and Ridge and Valley physiographic provinces where
elevation and a cooler climate provide favorable growing conditions for northern tree
Species.

Forests classified as oak/gum/cypress and elm/ash/red maple are exclusive to swamps,
bottomlands, and alluvial floodplains of major rivers and tributaries. The oak/gum/cypress
forest accounts for approximately 5% or 132,000 acres (USDA 2000) and is most abundant
along the Chesapeake Bay and the lower western and eastern shore areas of the Coastal Plain.
These forests are characterized by hydric soils that are often flooded during most of the
growing season. The elm/ash/red maple group also accounts for 5% of Maryland's forests
but is much more widespread than the oak/gum/cypress group. The mgjority of forest types
within the elm/ash/red maple group are found in the Piedmont and mountain regions in
bottomland swamps, alluvial floodplains of major rivers, and along stream banks of small
order streams.

The two remaining forest groups classified by the USDA each account for less than 1% of
Maryland's forests. In Maryland, the white/red pine forest group includes those forests
dominated by white pine and a mixture of northern hardwoods as well as forests dominated
by eastern hemlock. Although these forests are predominately found throughout the
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mountain regions of Maryland, small stands of eastern hemlock can be found on cooler,
north-facing slopes in the Piedmont and Coastal Plain. Approximately 25,000 acres of
Maryland's forests are classified as the white/red pine group (USDA 2000, ELI 2000).
About 4,400 acres are classified as the spruce/fir forest group. In Maryland, this group
includes forests of red spruce and spruce- hardwood mixtures that are restricted to higher
elevations and cooler microclimates found on the Appalachian Plateau physiographic
province. Due to their restricted geographic and elevation ranges, forest types within the
spruce/fir group are considered rare in Maryland.

Tens of thousands of acresof grassland dotted with Blackjack and Post Oaks once stretched
across northern Maryland and nearby Pennsylvania. Prior to European settlement, much of
Baltimore, Harford and Carroll Counties and adjacent counties in Pennsylvania were covered
by this prairie-like grassland intermingled among wooded valleys (Mayre 1920, 1955).
English settlers seeing this virtually treeless expanse referred to it as "The Barrens." For
thousands of years, Native American fire-hunting kept the grasslands relatively free of
woody vegetation. When European settlement eliminated large-scale frequent fires,
woodlands replaced ungrazed grassand areas. Prairie-like vegetation persisted on outcrops
of serpentine, adry and nutrient-poor soil. Only about 2,000 acres of this globally-rare
serpentine grassland still exist in Maryland. However, other types of grasslands have been
created and are usually maintained for cultural uses, including pastures and hayfields,
infrequently mowed edges of large airports, and reclaimed strip-mines. Maryland currently
contains about 240,000 acres of grasslands, primarily as pastures and hayfields.

Maryland’s Waterscape and Wetlands

Maryland has a diverse waterscape that includes the Chesapeake Bay, the Atlantic Ocean and
3,800 miles of rivers and 8,800 miles of streams. However, Maryland has no natural lakes.
Approximately 10% of Maryland’s landscape is wetlands, totaling 598,172 acres (LaBranche
et a. 2003). Wetland loss has been 45 to 73 percent in Maryland between pre-Columbian
settlement and the 1980 s (Dahl 1990, Whitney 1994, LaBranche et al. 2003).

Maryland facilitates the management of the state’' s watersheds through a series of Watershed
Planning Units (Figure 2.5). Using a Tributary Strategy Watershed framework, Maryland is
developing Watershed Restoration Action Strategies for individual watersheds. An
assessment process led to the designation of 58 subwatersheds throughout the state as those
that showed the highest need for restoration and resource protection (MD DNR 2000b). In
an approach similar to this WDCP, the individual Watershed Restoration Action Strategies
identify the most significant sources of point and non-point source pollution in the watershed,
determine what actions are needed to address these threats, and outline an implementation
strategy with milestones to measure success.
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Figure 2.5 Maryland’s Water sheds (Source: MD DNR)

Rivers and Streams

Maryland harbors a tremendous variety of rivers and streams, including tidal, nontidal, fresh,
brackish, cold water, and warm water. The abundant freshwater streamsin Maryland are a
valuable resource and significant component of the state’s diverse landscapes. Ninety-five
percent of these streams flow into the Chesapeake Bay (Boward et a. 1999). The USGS
classifies rivers and streams according to the hydrologic unit code (HUC). First order
streams have no tributaries and are thus the smallest in size. A second order stream occurs
where two or more first order streams merge into a larger stream. When second order
streams merge, athird order river results, and so on. About two-thirds of Maryland’ s stream
miles are of the first order with an average width of less than 8 feet (Boward et al. 1999).
Less than one-tenth are of the fourth order or larger. The Patapsco River is afifth order river.
The Susquehanna and Potomac Rivers are larger order rivers with large drainage basins and
many, many tributaries. For the purpose of this document, streams have been classified by
ecological community distinctions as Coldwater, Limestone, Highland, Piedmont, Coastal
Plain, and Blackwater Streams, and rivers have been categorized as Highland, Piedmont, and
Coastal Plain Rivers.

There are 18 mgjor river basins in Maryland, most of which share their drainage basins with
adjacent states (Figure 2.5). The Y oughiogheny River in far western Maryland is on the
western side of the continental divide and drains into the Ohio River. This drainage
contributes unique aguatic diversity to the state because of the barrier to dispersal imposed by
the continental divide. The Ocean Coastal basin drains into the Atlantic Ocean viathe
Coastal Bays. All of the other river basins empty into the Chesapeake Bay. The mgjority of
the Susquehanna River basin is outside of Marylard (its headwaters are in New Y ork), but its
mouth forms the headwaters of Chesapeake Bay. The Potomac River forms the southwestern
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boundary of the state, from its headwaters in the Allegheny Plateau Province to its mouth in
the Upper Coastal Plain. The Middle Potomac river basin is the state' s largest at 925 square
miles and 1,102 miles of stream. The smallest river basin is the Bush, which covers 195
sguare miles and 186 stream miles that drain into the northern Chesapeake (Boward et .
1999).

Maryland’ s rivers and streams have a variety of physical characteristics. Streams and rivers
in the Coastal Plain tend to have sand and gravel substrates, while bedrock commonly forms
the substrate of mountain and Piedmont streams. The steeper gradient, or topography, of the
mountains and Piedmont creates swifter moving water; the Y oughiogheny is known for its
whitewater, a result of steep mountain gradients and large rock boulders and bedrock
exposed in theriver. Some streams are characterized by riffles and pools, where water flows
alternatively through shallow gravelly areas and slow, deep pools. Where the rivers of the
Ridge and Valley or Allegheny Plateau pass through valleys, they meander on wide
floodplains. The streams of the Coastal Plain, on the other hand, are nearly flat and flow
dowly; the streams of the Upper Coastal Plain have higher gradients than those on the Lower
Coastal Plain (Roth et al. 1999). The temperatures of mountain and Piedmont streams are
cooler than those of the Coastal Plain and tend to have higher levels of dissolved oxygen,
incorporated from water tumbling over rocks. The fall line that divides the Piedmont from
the Coastal Plain is defined as the area where rivers tend to have falls as they pass from the
steeper Piedmont to the flatter Coastal Plain. Coastal Plain rivers typically have more woody
debris (e.g., logs, falen trees) than the rivers in the Piedmont or mountains, and some are
blackwater rivers with high tannin concentrations created by decomposing leaves (Boward et
al. 1999).

Figure 2.6 Maryland’s Stream and Rivers (Source: Versar, Inc. 2003; MD DNR)

The habitat adjacent to streamsiis critical for maintaining healthy streams. Statewide about
59% of all stream miles have forested riparian buffers, whereas 27% are unbuffered, and
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14% are buffered by vegetation other than forest, such as abandoned farmland or lawns
(Boward et al. 1999). The most extreme habitat changes come from stream channelization,
and about 17% of all stream miles statewide are channelized. However, more than one- half
of those stream miles are channelized in two heavily farmed river basins, Pocomoke and
Nanticoke/Wicomico, on the Eastern Shore.

Statewide, nitrate concentrations are less than 1 mg/L in about 45% of Maryland’ s stream
miles (Boward et al. 1999). Concentrations greater than 1 mg/L are considered unnaturally
high. Acid rain is the most widespread source of acidity in Maryland streams, impacting
about one in five stream miles. Only about 3% of Maryland's stream miles are naturally
acidic, and most of those occur in five river basins of the Coastal Plain. About 4% of
Maryland' s stream miles are acidic due to fertilizers, and most of those streams are in river
basins of the Coastal Plain. Statewide, 6% of all stream miles have dissolved oxygen levels
less than 5 mg/L and on the Coastal Plain 3 river basins have low dissolved oxygen levelsin
more than 25% of the stream miles. Low dissolved oxygen levels less than 5 mg/L are
considered to be biologically stressful.

Reservoirs

Maryland has amost 78,000 acres of lakes and ponds, but none of the lakes are natural
features (MD DNR 2000b). More than 1,000 barriers block the state’ s rivers and streams,
most of which form lakes or reservoirs of all sizes and shapes (Boward et al. 1999). Of the
947 lakes and reservoirs, only 15 exceed 500 acresin size. Over haf of the state’ s lakes and
reservoirs are less than 10 acresin size (MD DNR 2000b). The largest lakes are reservoirs
that were created primarily for water supply, flood control and/or hydroelectric power (Reger
2004). Some of these include the Conowingo Reservoir, Deep Creek Lake, Liberty
Reservoir, Loch Raven Reservoir, and Prettyboy Reservoir.

Fifty-nine of the state’ s lakes are classified as “significant, public lakes’ and have been
assessed for water quality by MD DNR (2000b). Although thisis alow percentage of the
total number of lakes, they account for over 21,000 acres. Twenty-nine of these lakes have
been “monitored” for the state’ s Section 305(b) report (prepared for the EPA) and the other
thirty have been “evaluated” using older water quality data. Of the ~21,000 acres assessed,
57.5% were impaired for one or more uses (i.e., aguatic life support, fish consumption,
swimming, drinking water, Natural Trout Waters, and Recreational Trout Waters) in 1997-
1999. The principal cause of water quality impairment was found to be low oxygen
conditions resulting from excess nutrients. Pesticide contamination of fish, low pH, invasive
aquatic vegetation and excessive siltation were aso found to be causing impairment. Since
the cancellation of the federal Clean Lakes Program in 1995, no formalized lake restoration
program has been available to address these water quality problems (MD DNR 2000b).
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Wetlands

Maryland is a state with an abundance of wetlands, most of which are in the Coastal Plain
surrounding Chesapeake Bay. The historic extent of wetlands is difficult to estimate, but the
best available estimates are that Maryland once had over 1.4 million acres of wetlands (Tiner
and Burke 1995, LaBranche et al. 2003). Roughly 10% of the state is currently classified as
wetland, ranging from 16% of the Eastern Shore to 0.04% of Baltimore City (LaBranche et
al. 2003). Dorchester (44.6%) and Somerset Counties (37.7%) have the highest proportions
of wetlands, while Allegany (0.2%) and Washington Counties (0.7%) in western Maryland
have the least. The Blackwater-Transgquaking-Chicamacomico (118,537 acres), Pocomoke
(99,458 acres) and Choptank (65,655 acres) watersheds have the most wetlands (Tiner and
Burke 1995, LaBranche et al. 2003). In fact, 66.4% of the state’ stidal (coastal) wetlands are
located in the Pocomoke, Nanticoke and Choptank river basins (LaBranche et al. 2003).

The Lower Eastern Shore hes the state' s highest extent of wetlands due to its low
topography, predominantly clay rich soils and high groundwater tables (LaBranche et al.
2003). The Upper Eastern Shore has steeper gradients to its topography and more well-
drained soils, so its wetlands are less extensive than the Lower Eastern Shore. Carolina bays,
bald cypress and Atlantic white cedar wetlands are a few of the unique, nonttidal wetland
types found on the Eastern Shore. Freshwater marshes dominate the wetlands of the Upper
Western Shore, while the Lower Western Shore has predominantly brackish high marsh and
submerged aguatic wetlands.

Wetland communities occur throughout the Piedmont, though not to the extent seen in the
neighboring Coastal Plain (LaBranche et al. 2003). The Piedmont’s wetlands tend to be less
diverse than those of the Coastal Plain, consisting mostly of isolated palustrine and riverine
wetlands (e.g. floodplains and upland depressional swamps). Wetlands are uncommon in the
Ridge and Valley Province, with the wetlands that are present located in topographic slopes
and depressions. The wetlands of the Allegheny Plateau are diverse, however, and include
wet thickets, shrub bogs, seasonally-flooded wet meadows and marshes (LaBranche et al.
2003).

In 1981-82, nost of the state’ s wetlands were palustrine wetlands (342,649 acres) and
estuarine wetlands (251,549 acres) with a much smaller number of riverine, lacustrine or
marine wetlands (4,227 acres) (LaBranche et al. 2003). Forested wetlands are the most
widely distributed and abundant pal ustrine wetland type and are found on riparian
floodplains, in upland depressions and in flat, broad areas between drainages. The estuarine
wetlands are extensive on Maryland’ s tidal rivers, extending far upstream to freshwater areas.
Brackish marsh is the most common estuarine wetland type, and estuarine shrub swamps are
common in the coastal zone.

How many of the state’s wetlands have been lost is difficult to determine, with some sources
estimating 58% (LaBranche et al. 2003) and others 73% (Dahl 1990, Whitney 1994). The
Maryland Wetland Conservation Plan (LaBranche et a. 2003) estimates that 821,339 acres of
wetland may have been lost historically. The loss of wetlands has been partially offset by
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wetland gains in recent years, with 6,966 acres of wetlands gained between 1998 and 2001.
Somerset, Worcester and Dorchester Counties have added the highest numbers of wetlands,
with over 1,000 acres apiece in that four year period. Part of Maryland's approach to
wetland conservation includes the designation by the Maryland Department of the
Environment of hundreds of wetland sites as Nontidal Wetlands of Special State Concern
(COMAR 26.23.06), many of which support rare plant and animal communities or are unique
wetland types (e.g., Carolina bays, Atlantic white cedar swamps, and bogs).

Estuaries and Bays

Chesapeake Bay

The Chesapeake Bay is the nation’s largest estuary; its watershed covers 64,000 square miles
(Figure 2.7, Pyzik et a. 2004). The Bay is nearly 200 mileslong and is fed by 48 magjor
rivers, 100 smaller rivers, and thousands of tiny streams and creeks. The Bay's diverse and
complex watershed provides habitat for 2,700 species of plants and animals. The upper, or
northern, portion of the Bay is within Maryland and the lower, or southern, portion isin
Virginia. Maryland’s portion of the Bay has 1,726 square miles of waters (MGS 2001a).
The Chesapeake' s shoreline is not uniform, with the eastern shore being relatively low and
flat- lying while the western shoreline has more relief and occasional cliffs (e.g., Calvert
Cliffs) (Ward et al. 1989). The shoreline may be fringed with salt or brackish marsh, sandy
pocket beaches, low sandy banks, bluffs and cliffs of various materials, or manmade riprap,
bulkheads, seawalls and groins. The lower Eastern Shore is characterized by extensive
marshes with some low sandy banks and estuarine beaches.

Chesapeake Bay is arelatively shallow estuary, averaging 20 to 25 feet deep (Ward et al.
1989). The center of the Bay is deeper
than its edges, where the origina river
channels (now drowned) lie and where
navigation channels (35 to 50 feet deep)
have been dredged along most of the
upper Bay’ s length to service the port at
Baltimore. The deepest point in the
upper Bay is Bloody Point Hole at 174
feet deep (MGS 2004b).

The Bay’s substrate consists of varying
amounts of clay, silt and sand with
sandier sediments along the edges and
finer sediments in the middle of the Bay
(Kerhin et al. 1988). Occasional oyster
reefs (now uncommon) and beds of
submerged aquatic vegetation (SAV)
are also found on the Bay’ s bottom.

Figure 2.7 The Chesapeake Bay Water shed (from Mac et al. 1998)
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The Bay is affected by daily tides, with tidal range increasing from the headwaters of the Bay
towards its mouth. The tidal rangeis 1.4 to 2.8 feet on the Potomac River, 1.4 to 2.4 on the
Choptank River and 0.8 to 1.0 feet at Baltimore (Ward et a. 1989). The Bay’s water level
changes not only with the tides, but with wind and precipitation patterns as well. Hurricanes
may aso affect the Bay, creating storm surges of 8 to 10 feet along Maryland’s shores. In
fair weather waves are typically less than one foot high in the Bay, but during storms they
may reach three or four feet high. Water temperature in the Bay fluctuates throughout the
year from 34 to 84 degrees Fahrenheit (Pyzik et al. 2004).

Numerous islands dot the interior of the Bay, some of which are composed almost entirely of
marsh (e.g., Bloodsworth, South Marsh), are frequently flooded and have high erosion rates
(Ward et a. 1989). Shoreline erosion rates tend to be higher along shorelines facing the open
Bay, and lower along the shorelines of tributary estuaries where they are more sheltered from
waves. High erosion rates and rising sea levels have led to the rapid shrinking or even
disappearance of some Bay idands. Sharps Island, originally a 438 acre island at the mouth
of the Choptank River, disappeared entirely by 1965 in

Chesapeake Bay Salinity Zones just over a century’stime. Tilghman Island was 2,015
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acres in 1848 but was only 1,686 acres big in 1901, its
southern end is eroding at 20 feet per year. Smith and
Poplar Islands are the subject of federal restoration
projects due to their severe land loss rates.

Rising sea levels, subsidence and coastal erosion have
enlarged the Bay since the arrival of European

colonists, with many sections of shoreline now 200 to
2,000 feet landward of their 17" century positions
(Ward et al. 1989). Maryland loses an estimated 260
acres ayear to shoreline erosion (MD DNR 2004b).
This retreat of the shoreline increases sediment loads
in nearshore waters and shifts habitats in position as
new areas flood with estuarine waters. Sealevel rise
has inundated 16,721 acres of estuarine-forested
wetlands in Maryland, or 6.7% of the state’' s total
acreage of estuarine wetlands (LaBranche et al. 2003).

" Norfolk
Figure 2.8 Salinity of the Chesapeake Bay (Sour ce: Pyzik et al. 2004)

The salinity of Chesapeake Bay varies over numerous times scales and is dependent upon a
number of factors, including season, tidal stage, and weather patterns (Pyzik et al. 2004,
Figure 2.8). As oceanic tides rise, higher salinity waters move up the estuaries and the Bay.
Salinities shift by season according to precipitation patterns, with spring rains creating large
areas of lower salinity and the drier autumn months increasing salinity in most of the Bay.
During atypical autumn, the mgjority of the Bay is considered mesohaline (5-18 ppt).
Oligohaline, or low-salinity, waters are concentrated in the upper reaches of contributing
estuaries and the upper Bay near Baltimore. Polyhaline waters are generally found in the
southernmost of Maryland's portion of the Bay (MD DNR 2000b). During times of drought
and along the Bay’ s bottom, salinities increase farther northward, and during times of high
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precipitation (and thus freshwater input into the Bay) lower salinities prevail in the upper
estuaries. The proximity of an estuary to the open Atlantic Ocean aso influences salinity,
with higher sadlinities found in the lower Bay and near the mouth of the Chesapeake and
Delaware Canal, which connects Delaware Bay with the Elk River in northeastern Maryland.

The CBP has the best available comprehensive information and maps regarding the salinity
of the Bay at: http://www.chesapeakebay.net/status/wquality/interpol ator/do/gallery.htm.

The Chesapeake Bay watershed is a major population center where 15 million people live,
work, ard recreate. Population in the watershed is expected to increase to 18 million by the
year 2020 (Pyzik et al. 2004). Population projections for Maryland’s coastal communities
indicate a 15.4% increase from the 1999 level of 3,419,000 to 3,944,000 inhabitarts by 2015
(NPA Data Services 1999).

By the 1980’s, the Bay’ s waters were enriched with nutrients from agriculture and loaded
with pollutants from urban and suburban areas (Flemer et al. 1983). The Bay’s submerged
grasses were disappearing, fisheries two centuries old were in serious decline, and wetlands
and other natural habitats were under continuing threats of development.

In 1983 the federal government, Virginia, Maryland, Pennsylvania, the District of

Columbia, and the Chesapeake Bay Commission formally declared their intent to work
cooperatively to restore the natural resources of the Bay. Their partnership, known as the
CBP, attacked water-quality problems by adopting measures to reduce inputs of nitrogen and
phosphorus from urban, industrial, and agricultural sources and to increase levels of
dissolved oxygen in Bay waters. Simultaneoudly, scientists and managers determined the
status of Bay species and natural habitats and began to track historical and ongoing trends
(Pendleton 1995). The Bay Agreement was revised in 1987 and updated in 2000. The
current Chesapeake 2000 Agreement resulted from a 3 year, stakeholder-driven process that
defined almost 100 conservation actions, organized into five focus areas. (1) protecting and
restoring living resources, (2) protecting and restoring vital habitats, (3) improving water
quality, (4) managing lands soundly, and (5) engaging individuals and local communities
(CBP 2000). The CBP's*“The State of the Chesapeake Bay and Its Watershed” report (CBP
2004a) summarizes the current status of the Bay’s living resources and habitats.

Coastal Bays

The Coastal Bays are complex, lagoont like estuaries that provide habitat for a wide range of
aquatic life. The Bays are contained by the barrier isands on Marylard's east coast and a
small, 175 square mile watershed on the mainland with its 23 creeks and tributaries. They
include Chincoteague, Newport, Sinepuxent, Isle of Wight, and Assawoman Bays. The Bays
are shallow water bodies with an average depth of four feet. Since salinity in the Bays and
their tributaries comes from the ocean, the areas closer to the ocean have higher salinities.
This leaves the midbay as being polyhaline, the creek mouths as mesohaline, and the
upstream creeks as oligohaline to fresh. Together, the Coastal Bays are one of the most
diverse estuaries in the eastern seaboard, supporting numerous rare and threatened plant (89)

Chapter 2 39




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

and animal species (19). They also provide forest and wetland habitats vital to migratory
songbirds and waterfowl. Over 140 species of finfish and 120 species of epibenthic and
benthic invertebrates have been identified in the Bays (MD DNR 2004d). Over 300 species
of birds utilize the Bays or the surrounding watershed for breeding, roosting, or foraging
(http://www.dnr.state.md.us/bay/czm/coastal_facts.html).

In 2004, the Coastal Bays were ranked from best to worst in terms of estuarine health as
Sinepuxent Bay, Chincoteague Bay, Assawoman Bay, Isle of Wight Bay, Newport Bay and
St. Martin River (MD DNR 2004d). The Bays are threatened by non-point source pollution,
nutrient enrichment, hypoxia, contaminants, exotic species, and growth in the human
population of the watershed. Seagrass distribution is concentrated on the ocean side of the
Bays, with Sinepuxent and Chincoteague Bays having the highest abundances of seagrass
(Figure 2.9). In 2003, the abundance of seagrass increased 5% to roughly 11,069 acresin the
Coastal Bays (http://dnr.maryland.gov/coastal bays/index.html). Oystersremain in small
remnant populations only, while bay scallops have recently returned to the Bays but in low
abundance. Hard clams are below historical levels but appear stable over the last decade.
The population trend of blue crabs varies but does not appear to be in decline. Forage fish
populations, however, are in steady decline.

Figure 2.9 Seagrass Distribution in the Coastal Bays (Source: MD DNR
http://www.dnr.state.md.us/coastalbays/living_resour ces/coast_bay grasses map.html )

The NPS owns and operates the Assateague
Island National Seashore, which includes the
seaward portion of estuarine habitatsin
Chincoteague and Sinepuxent Bays.
Assateague State Park and the Sinepuxent
Bay Wildlife Management Area also have
conserved land and waters in the Coastal
Bays ecosystem. The recently established
Coastal Bays Program, a part of the EPA’s
National Estuary Program, formalized a
partnership amongst MD DNR, EPA,
federa and state agencies, locd
governments, NGOs and others to protect
the Bay ecosystem. A Coastal Bays
Comprehensive Conservation and
Management Plan was completed in 1999
and identifies steps to monitor the status and
trends of the ecosystem and manage its
conservation and threats (MD DNR 1999).
In addition, the Maryland Coastal and
Estuarine Land Conservation Plan (CELCP)
identifies threats and priority conservation needs throughout the state’ s coastal and estuarine
areas, including the Coastal Bays.
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Atlantic Ocean

Maryland’ s Eastern Shore has 32 miles of marine shoreline along the Atlantic Ocean. Ocean
City, a highly populated urban area, forms the northern portion of the state’s Atlantic
coastline, while the undeveloped and preserved Assateague Island forms the southern
portion. Maryland has state jurisdiction of the waters and seafloor from these shorelines
seaward for three miles. Ocean City and Chincoteague Inlets allow the exchange of water
and marine species between the Atlantic Ocean and the Coastal Bays. Anadromous fish such
as menhaden and herring, as well as spawning horseshoe crabs, utilize these habitat corridors
to travel between freshwater and estuarine spawning and juvenile habitats and adult marine
habitats. Ocean City Inlet is stabilized with jetties and actively managed by the U.S. Army
Corps of Engineers, while Chincoteague Inlet is unstabilized and managed by the USFWS
National Wildlife Refuge System as a part of Chincoteague NWR in Virginia. The
Assateague Island National Seashore has management responsibilities over the nearshore
region of Assateague Island extending one-half mile seaward.

The seafloor within the state’ s jurisdictional waters consists of sandy and muddy substrates
that support a diversity of epibenthic and benthic species (MGS 2004c). Severa linear sand
shoals run obliquely parallel to the shoreline but are threatened by mining for beach
nourishment projects; over 8 million cubic meters of sand have been removed from the
shoals and placed on nearby beaches since 1988. Numerous artificial reefs and shipwrecks
provide localized vertical relief to the seafloor, creating hard substrates for epibenthic fauna
and attracting reef species.

None of the state’' s ocean waters are impaired in terms of water quality (MD DNR 2000b).
The nearshore region isimpacted by beach nourishment projects in Ocean City and northern
Assateague Island, as well as the dua jetty system at Ocean City Inlet. These large scale
water resources development projects modify the hydrology, sediment loads, and substrates
of the nearshore ecosystem. The ocean ecosystem in Maryland is managed by MD DNR’s
Coastal Zone Management Program. Its fisheries resources are managed by the MD DNR
Fisheries Service, with some species a'so managed by the NMFS, ASMFC and the Mid-
Atlantic Fishery Management Council (MAFMC).

This chapter has summarized the landscape of Maryland and itsregional context, and has laid
the groundwork for describing the key wildlife habitats found in the state (addressing
Element #2). Chapter 4 lists these key wildlife habitats. The next chapter will provide
information on the full array of wildlife found in Maryland and will identify those speciesin
greatest conservation need (addressing Element #1).
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Chapter 3: Maryland’s Wildlife Resour ces and Species of
Greatest Conservation Need (GCN)

This chapter addresses Element #1 and summarizes the best available information regarding
the status, distribution, and abundance of all magjor taxonomic groups according to the best
available scientific data. Sources of information (e.g. literature, data bases, agencies,
individuals) on Maryland’ s wildlife abundance and distribution consulted during the planning
process are detailed in Appendix 1a. More detailed information regarding the status and
relative abundance of Maryland' s full array of wildlife can be found in Appendix 3a.
Appendix 3b identifies the status, rank, and distribution of those species identified asin
greatest conservation need in Maryland. This chapter identifies low and declining
populations according to best available scientific data and expert opinion. This chapter also
summarizes the process used to select the species in greatest need of conservation.

Maryland supports awide variety of wildlife, despite its small size, because of the many
kinds of habitats that are found from the Atlantic Ocean in the east to the Allegheny
Mountains in the west. The diversity of Maryland’ s native animals that are known or
potentially occurring within its borders includes 97 species of mammals, 410 species of
birds, 90 species of reptiles and amphibians, several hundred species of freshwater and
marine fishes, and over 20,000 species of invertebrates (Whitaker and Hamilton 1998,
Boward et a. 1999, Roth et al. 1999, MD DNR http://www.dnr.state.md.us/wildlife/mdwllists.asp ).
A portion of these species are rare, uncommon, or in serious decline (Table 3.1).

Distribution and Abundance of Maryland’s Wildlife

The state’ s physiographic gradient and associated regional climatic differences provide the
distribution framework for its wildlife species. Some common wildlife species are
distributed throughout the state as part of Maryland stypical fauna. Others, however, are
limited to specific areas of the state. For example, Appalachian Mountain species, such as
the Alleghany woodrat, are limited to the western part of the state. Estuarine species like
oysters and blue crab are found only in the Chesapeake Bay or the Coastal Bays. Whales and
bluefin tuna are limited to the marine waters of the Atlantic Ocean and piping plovers nest on
the beaches of Assateague Island. The pearl dace and checkered sculpin are examples of fish
species found in Maryland' s Great Valey, with most of the world' s population of the
checkered sculpin found in Maryland.

Table 3.1 summarizes the state, federal, and global listings and abundance ranks for
Maryland’ s species by taxa. For additional regional, national, and international ranks see
Appendix 3aand 3b. Each taxa group is discussed further in the next sections. The species
ranks assigned and maintained by the WHS NHP are the most complete list and accounting
of wildlife species abundance status in Maryland (Appendix 3a). Data maintained by NHP
represents the best available summary of information on the abundance, distribution and
status of wildlife species for the state, and these data were reviewed as one of the initial steps
to determine which species are in the greatest need of conservation.
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Table 3.1 Wildlife Diversity of Maryland

1 State- Federally- S1-S3 G1-G3
Taxa Totel™ | jige® | listed Ranked | Ranked® | N

Mammals 97 24 10 18 11 34
Birds 410 33 6 127 8 141
Reptiles and 90 20 6 23 8 42
Amphibians

Fishes 635 26 2 28 3 40
Invertebrates 20,000+ 58 5 205 62 245
Total 161 29 401 92 502

*Includes accidentals and species ranked by NHP as SP (Potentially occursin the state); does not include subspecies or species with State
Rank of SRF (Reported falsely: Erroneously reported in the state and the error has persisted in the literature), or SE (Exotic: An exotic
established in the state; may be native in nearby regions).

2Number of state | isted species includes some, but not all that are listed in COM AR 08.02.12 due to taxonomic group listing (e.g., sharks).
3Global ranks are maintained by NatureServe; 2003 data were used for this document.

Key: Sl =Critically imperiled in the state
S2 = Imperiled in the state
S3 = Rare to uncommon and potentially vulnerable to extirpation within in the state
G1 = Critically imperiled across its entire range (i.e., globally)
G2 = Imperiled across its entire range (i.e., globally)
G3 = Rareacrossitsentirerange (i.e., globally) or distributed locally in arestricted range
GCN = Species of Greatest Conservation Need

Identification of Species of Greatest Conservation Need (GCN)

This WDCP development process provided MD DNR the opportunity to identify species of
wildlife in greatest need of conservation, as well as the key habitats that support them.
Rather than focusing on a certain group or category of wildlife, this effort evaluated the
status of over 2,000 known animal species and considered the countless thousands more of
additional invertebrate species yet unnamed and unstudied in Maryland. By considering all
species in this assessment, the broader interrelationships of wildlife conservation could be
addressed. While it is clear that the rarest (threatened and endangered species) are in need of
conservation, it is also clear that other declining or vulnerable species need attention. By
considering these additional factors, as well as the national guidance criteria (described
below), over 500 species, like the least brook lamprey, cerulean warbler, southern pygmy
shrew, and the rapids clubtail, were determined to be in greatest need of conservation
(Appendix 3b). These are species at risk of disappearing from Maryland in the foreseeable
future if appropriate conservation actions are not implemented.

The MD WDCP process for identification of species of greatest conservation need within
each of the wildlife taxa groups involved collection and compilation of the best available
quantitative and qualitative input from agency staff and stakeholders, including: Wildlife and
Heritage Service, Fisheries Service, Maryland Biological Stream Survey, university and non
profit organization partners, and scientific experts (Appendix 1a). Using national guidance
and the best scientific information available, each species status was assessed to determine
those in greatest need of conservation. The criteria that were used during the assessment
process and to ultimately identify these species were adopted from national guidelines
developed by the International Association of Fish and Wildlife Agencies (IAFWA) and the
U.S. Fish and Wildlife Service (USFWS) (Table 3.2). Numerous existing state, regional, and
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national ranking systems that prioritized or ranked species for each wildlife taxa group were
used as a foundation for this process, including: NHP and NatureServe' s State and Global
Ranks, TNC ecoregional target species, USFWS and NMFS, indicator species from the
MBSS, regional species of concern from the Northeast Technical Committee of the
Association of Fish and Wildlife Agercies, USFWS Birds of Conservation Concern, Partners
in Flight (PIF) Bird Conservation Plan priority species, MD DNR Fisheries Service, and
American Fisheries Society’s species of concern (Table 3.3). The overlap of priorities
among groups, stakeholders, experts and agencies indicated significant agreement.

Table3.2 IAFWA National Guidance Committee Criteria for GCN Species Assessment

Endangered, threatened and candidate species (federal or state)
Imperiled species (globally rare)
Declining species
Endemic species
Digunct species
Vulnerable species
Species with small, localized “at-risk” populations
Species with limited dispersal
Species with fragmented or isolated populations
Species of special, or conservation, concern
Focal species
(keystone species, wide-ranging species, species with specific needs)
Indicator species
“Responsibility” species
(i.e. species that have their center of range within a state)
0 Speciesthat aggregate in concentration areas
(e.g. migratory stopover sites, bat roosts / maternity sites)

OO0 000000 O0OO0Oo

o o

Some species groups, especially among invertebrates, have received little scientific study
compared to others. Thusthe list of rare and declining invertebrates is fairly well established
for some groups, such as butterflies, dragonflies and damselflies, and freshwater mussels,
however, it is known to be inadequate for many others, including most insects. This Planis
using the Key Wildlife Habitats and natural communities as a coarse-filter or umbrellato
accommodate this lack of knowledge and to provide some level of conservation for these
little-known species. This more holistic approach of focusing on habitats and natural
communities will proactively provide conservation to these GCN species, as well asthe
entire spectrum of wildlife from rare to abundant.

MD DNR WHS, MBSS, and Fisheries Service staff provided information on species’ status,
abundance, distribution, and habitat associations. Individuas who are recognized in their
field and represent many of the major universities and conservation organizations active in
conserving these species in Maryland added their input to MD DNR. Staff and stakeholder
input from surveys and workshops helped refine the resulting list of these species of GCN.
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Table 3.3 Categoriesused for inclusion on Maryland'slist of Wildlife Species of Greatest Conservation
Need (GCN)

Federally-listed threatened and endangered animals

State- listed threatened and endangered animals

Wildlife species listed as In Need of Conservation

Natural Heritage Program tracked and watchlist animal species
Northeast wildlife species of regional conservation concern
Endemic species

Responsibility species (those for which MD supports the core populations)
Partnersin Flight and All Bird Conservation priority species

US Fish & Wildlife Service' s migratory birds of management concern
Colonia waterbirds

Forest interior breeding birds

Shrubland successional breeding birds at risk

Grassland breeding birds at risk

Shorebirds with significant migratory concentrations

Marshland breeding birds (e.g., rails, bitterns, sedge wren) at risk
Reptiles and amphibians at risk

Bats at risk

Small mammals at risk

Terrestrial and aquatic invertebrates at risk

Freshwater fish at risk

American Fisheries Society’ s species of concern

Depleted anadromous fish (e.g., shad spp., sturgeon)

Depleted marine invertebrates (e.g., horseshoe crab)

Sengitive aguatic species

O O OO OO OO O OO 0OOobb o bo OO0 oo o oo o

Mammals of Maryland

Whitaker and Hamilton (1998) list 121 species of mammals native to, or currently
established, in the eastern United States. Specifically to Maryland, Paradiso (1969) lists 64
land mammalss, including introduced species, and 10 marine mammals, plus six species that
have been extirpated since 1600. The Smithsonian Book of North American Mammals
(Wilson and Ruff 1999) records 89 species of native mammals, including 26 species of
marine mammals, as occurring in Maryland. These sources of information on mammals in
Maryland present differing or incomplete views on numbers of mammal species found in the
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state. Although there may never be afinal authority or consensus regarding the exact number
of species, thisWDCP is atool and an ongoing mechanism to track the current abundance
and distribution of speciesin greatest need of conservation in Maryland.

The NHP database includes 97 native mammals as residents, migrants, accidental visitors, or
species that are very likely to occur in the state, including 28 marine mammals and 7
historical or extirpated species. All together, NHP database lists 75 land mammalsin
Maryland including native and introduced species. These 75 include 12 shrews and moles,
11 bats, 3 rabbits and hares, 26 rodents, 17 carnivores, 2 deer, and the Assateague pony.
Much of the mammal diversity of the state can be attributed to the four western counties,
with 21 species found exclusively in or near these counties. By contrast, only the Delmarva
fox squirrel, sika deer, and Assateague pony are restricted to the Coastal Plain; the latter two
being introduced species. Thus, most of Maryland’ s mammals have statewide distributions.

Exotic species of mammals have become established in Maryland either through intentional
or unintentional introductions. Three rodents arrived in Maryland with the earliest waves of
Europeans to the Americas: house mouse, Norway rat and black rat. Sika deer, released in
Maryland on James Island in 1916 and on Assateague | sland about 1930, have increased
greatly and now occupy four counties on Maryland’s Eastern Shore (Whitaker and Hamilton
1998). Nutria, a15-20 Ib rodent of South American origins, have displaced the native
muskrat in many marshes of the Eastern Shore. Able to breed throughout the year and
sometimes “eating out” marsh vegetation, nutria greatly alter the marsh ecosystem and are
currently anuisance. An aggressive nutria eradication program is currently underway on the
Eastern Shore.

Several species of mammals in Maryland are game animals with legal hunting or trapping
seasons. MD DNR WHS has several programs that monitor the current status of game
species, including deer, bears, small game, and furbearers. The deer management program
monitors abundance and distribution in the state and regulates deer-hunting seasons to
maintain healthy deer populations within biological and cultural carrying capacities. A deer
management plan (MD DNR 1998) was developed by MD DNR. During the past 15 years,
deer populations have doubled or more in most counties, even increased 5-7 timesin some
counties. The four western counties have high population densities (and the lowest rates of
increase in the past 15 years), the highest deer yields, and the lowest ratios of fawns per adult
doe, perhaps indicating population densities near carrying capacity. By contrast, eastern
counties have more greatly expanding populations and much higher ratios of fawns per adult
does. Even with the increased taking of antlerless deer, the state’s deer population continues
to expand.

Black bear populations have increased in western Maryland over the past 20 years. A black
bear management plan (MD DNR 2004a) was developed recently by MD DNR. Black bear
populations have been monitored since the 1980s using a variety of techniques. Most of
Maryland’ s estimated 400-500 bears are in the four western counties. In an effort to curb the
expanding population and with public sypport, a limited hunt was initiated in 2004 and 20
bears were harvested on the first day.
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The furbearer management program involves research to monitor population levels of 14
species and to obtain biological information for mammal species currently or historically
harvested for fur, including foxes, muskrats, beavers, and raccoons. Otters and fishers have
become established within their historical ranges and coyotes are now present throughout
Maryland. Trappers have taken an average of 240 otters annually for the past 8 years; the
first fishers were taken in 1977-1978, and trappers have taken an average of 14 fishers ayear
for the past 6 years. Associated management and outreach activities include resolving
conflicts when population numbers increase in public areas and sometimes result in human
wildlife conflicts.

Figure 3.1 Distribution of Maryland’s Mammals (Sour ce: McCorkle, Gorham and Rasberry 2005)

GCN Mammals of Maryland

Thirty-four species of mammals have been identified during the WDCP devel opment process
as species of greatest conservation need (Table 3.4). Of these, 21 are state-listed species, 11
of which are listed as threatened or endangered, 21 are of national or international concern,
11 are of conservation concern in the Northeastern U.S. region, and 6 are otherwise
declining, at risk, or of uncertain status in the state. The following are designated as
federally-endangered: Indiana bat, Delmarvafox squirrel, and 6 species of whales. For
additional regional, national, and international ranks see Appendix 3a and 3b.

Mammals of greatest conservation need include species that require an extensive, connected
landscape of habitat patches, as well as species limited to speciaized habitats such as boulder
and rock outcrops, caves ard mines, remnant spruce-hemlock forests, and marine
environments. It is noteworthy that 12 GCN species are found mostly or exclusively in the
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four western counties, emphasizing again the importance of this region for the wildlife
diversity of the state.

Threats to GCN mammals are related to their unique life histories. Species such as bobcat,
North American porcupine, and Allegheny woodrat range over large areas through time and
require connected habitat patches. Boulder and rock outcrops, threatened by human
disturbance such as recent wind power development on ridgetops, provide habitat for a suite
of species including long-tailed shrew, eastern small-footed myotis, and southern rock vole.
The loss of spruce and hemlock habitats has particularly affected relict populations of more
northern species, such as snowshoe hare. Bats face particular threats to their food source
through pesticide use and reduction of aquatic prey due to pollution, and are sensitive to
disturbance during hibernation and while in maternity colonies located in human structures or
rock outcrops (eastern small-footed myotis). The removal of large tree snags and forest
cover affects species such as Indiana bat and red bat. Urbanization has increased the level of
competition and disease transmission between some GCN species and species such as
raccoons that adapt well to human-altered landscapes.

Conservation Actions and I nformation Needs for GCN Mammals

Some of the conservation actions needed to address threats to specific GCN species are
presented in recovery plans for federally- endangered species (Indiana bat, Delmarva fox
squirrel, whale species). Protection of forest, wetland, and rock outcrop habitats is needed
for these and other GCN species. Landscape habitat models can help to identify areas for
conservation action, especially for species with large home ranges or that need connected
habitat patches. The restoration of spruce and hemlock habitats, and protection through the
control of hemlock wooly adelgid, would provide needed habitat for relict species and
opportunities for reintroductions. Education of the public and working with industry could
help to minimize bat disturbance and mortality and deter the presence of urbanized species
near wildlife areas.

To determine additional conservation measures, specific information or research is needed
for some GCN species. The fossorial and nocturnal habits of many GCN mammal species
make inventory, monitoring, and research on basic biology and habitat needs a particular
challenge for this group. For wide-ranging species, understanding the landscape
configuration needed to maintain metapopulations is of primary importance. Documenting
the migratory flyways of bats and how to deter collisions with wind turbines are becoming
more pressing issues as wind power development increases in the eastern U.S. Best
management practices need to be devel oped to minimize the impacts of agricultural and
timber harvesting activities on forest and wetland mammals.

Table 3.4 GCN Mammals of Maryland

L State- | Federally- G-
Common Name Scientific Name listed listed S- Rank Rank
Allegheny woodrat | Neotoma magister E S1 G34
American marten Martes americana X SX G5
Blue whae Balaenoptera musculus E E SN G3G4
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e State- | Federally- G-
Common Name Scientific Name listed listed S- Rank Rank
Bobcat Lynx rufus I S3 G5
Delmarvafox . . .
sqirrel Sciurus niger cinereus E E S1 G5T3
Eastern harvest Reithr_odontomys X SH G5
mouse humulis
Eastern red bat Lasiurus borealis S5B,S5N G5
Eastern small-footed | 1 s i | SIBS2N | G3
myotis
Eastern spotted . .
«unk Silogale putorius S1 G5
Fin whale Balaenoptera physalus E E SN G3G4
Harbor porpoise Phocoena phocoena N G4AG5
Hoary bat Lasiurus cinereus SPB,S5N G5
Humpback whale Megaptera} E N G3

novaeangliae
Indiana bat Myotis sodalis E S1 G2
Least shrew Cryptotis parva S3S5 G5
L east weasel Mustela nivalis I S2S3 G5
Long-tailed shrew Sorex dispar I S2 4
New England , e .
cottontail Sylvilagus transitionalis I S1 4
North American .
Porcupine Erethizon dorsatum I S1S2 G5
Nor_thern flying Glaucomys sabrinus SP G5
squirrel
Northern right whale | Eubalaena glacialis E E N Gl
Rafinesque's big- Corynorhinus
eared bat rafinesquii SP G3G4
Sel whale Balaenoptera borealis E E N G3
Siver-hairedbat | CoSOnveters SPB.S5N | G5
noctivagans
Smoky shrew Sorex fumeus I S2S3 G5
Snowshoe hare Lepus americanus X SH G5
Southeastern myotis | Myotis austroiparius SP G3G4
Southeastern shrew | Sorex longirostris S3H4 G5
Southeastern star- Condylura cristata
nosed mole parva SU GoT4
Southern bog .
lemming Synaptomys cooperi S3 G5
?uthern pygmy Sorex hoyi winnemana S2 GbT4
rew

Southern rock vole Microtus chrotorrhinus E s1 cAT3

carolinensis
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e State- | Federally- G-
Common Name Scientific Name listed listed S- Rank Rank
Southern water Sorex palustris E 51 G5T3
shrew punctulatus
Sperm whale Physeter catodon E E SZN G34

Birds of Maryland

Birds are the most familiar and widely enjoyed wildlife in North America. 423 species of
birds have been accepted on the “ Official List of the Birds of Maryland” (Maryland
Ornithological Society 2005). This list includes two extirpated species (trumpeter swan and
greater prairie chicken) and two extinct species (passenger pigeon and Carolina parakeet), as
well as alarge number of accidental species that have been observed only one or afew times
in Maryland since records were first kept in1804.

Most Marylard birds are migratory, but some, such as northern cardinal and mourning dove,
are permanent residents. Many migratory species breed in the state. Other species migrate
south to Maryland and spend the winter here, while other migrants smply pass through the
state during spring and fall migrations. 201 species were recorded during the Breeding Bird
Atlas from 1983 to 1987 (Robbins and Blom 1996).

Maryland’ s importance to birds has been recognized by several organizations that have
designated specific areas as particularly valuable to seabirds, wading birds, waterfowl,
shorebirds and others. The Atlantic Coast Joint Venture (ACJV) has designated the Upper
Western Shore, Delmarva Peninsula and Lower Western Shore as Waterfowl Focus Areas.
An ACJV map is publicly available online and can be viewed at
http://www.fws.gov/northeast/migratorybirds/aciv_planning.htm. The Mid-Atlantic/New
England Maritime Regional Working Group for Waterbirds (MANEM) is aregiona
partnership working to conserve waterbirds in the Northeast, and they have identified (draft)
Important Waterbird Areas for breeding seabirds, wading birds, and marshbirds for 11 states
and 4 provinces in the Northeast. MANBM maps for each of the mentioned groups of
waterbirds are available for each state, including Maryland, and can be viewed online at
http://www.fws.gov/birds/waterbirdss MANEM/Habitat%20Profiles.htm. The National
Audubon Society and American Bird Conservancy (Chipley et a. 2003) have designated a
number of sites, including Fishing Bay Wildlife Management Area (Elliott Island),
Blackwater National Wildlife Refuge (NWR), Jug Bay, Eastern Neck NWR, and Assateague
Island National Seashore, as globally Important Bird Areas. Additional IBA’s are currently
being identified and designated by the National Audubon Society.

Maryland’ s landscape encompasses five physiographic regions, as described in Chapter 2:
Lower Coastal Plain, Upper Coastal Plain, Piedmont, Ridge and Valley, and Allegheny
Plateau. The diversity of habitats within these regions accounts for the diversity of birds
found in the state. Because of this physiographic diversity, three Bird Conservation Regions
(BCRs) occur in Maryland — New England/Mid-Atlantic Coast, Piedmont, and Appalachian
Mountains (see Table 2.1). Each BCR addresses different suites of species and issues.
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Additionally, numerous plans address the unique guilds or groups of bird species that occur
within these regions (Appendix 1a).

Figure 3.2 Distribution of Maryland’s Breeding Birds (Source: McCorkle, Gorham and Rasberry 2005)

Birds of the Coastal Plain

The avifauna of the Upper and Lower Coastal Plain is transitional and contains a mix of
species mostly centered in southeastern North America, with some additional species spilling
over from more inland regions. Of the Coastal Plain breeders, many species are associated
with water and wetland habitats, as well as species of upland forests, shrublands, and
grasslands. Aswould be expected, waterfowl, marsh birds, shorebirds, and colonia nesting
species, aggregately known as waterbirds, are an important component of this region’s
avifauna (Kushlan et a. 2002). Of the perching birds, Coastal Plain specialists include
brown-headed nuthatch, marsh wren, Swainson’s warbler, saltmarsh sharp-tailed sparrow,
seaside sparrow, and boat-tailed grackle.

The Chesapeake Bay is a mgjor wintering area for waterfowl in the Atlantic Flyway. Most
waterfowl species are game birds with established management programs administered by
the USFWS with the cooperation of the MD DNR. Conservation actions are coordinated
through the North American Waterfowl Management Plan (USFWS 1999) and the ACIV
(ACJIV 2004).

Efforts to assess Maryland’s marsh bird populations began in the early 1990s (Brinker et al.
2001). Many aspects of the biology of marsh birds remain relatively poorly known as
compared with other groups of birds. Even fairly basic information such as distribution
during the breeding and winter seasons, timing and status of migrants, and specific habitat
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preferences throughout the year are poorly documented in the literature in many geographic
areas (Ribic et al. 1999).

Since the mid-1980’'s, MD DNR has had an active colonial waterbird management program
to assess and monitor populations. Regional coordination through MANEM (2004) and the
Colonia Waterbird and Shorebird Working Groups provide regional assessments of
waterbird population status and trends.

Shorebirds are also monitored in Maryland by MD DNR and the NPS Assateague |sland
National Seashore, and regionally by several Atlantic coast coordinated efforts (Clark and
Niles 2000, Hunter 2003). Conservation actions in North America are provided in the U.S.
Shorebird Conservation Plan (Brown et al. 2001). The piping plover, afederally threatened
and state endangered shorebird, is atiny dune- nesting species that nests on Maryland’s
Assateague Island and on other Atlantic coastal beaches (USFWS 1996b). The speciesis
slowly recovering due to education of beach users, aided by signs and light fencing, the latter
sometimes also being predator-resistant.

Birds of the Piedmont

Roughly 140 bird species breed within the entire mid-Atlantic Piedmont region (Carter et al.
2000). Six bird species have a disproportionately large share of their global populations
breeding within this area, which extends from southern Virginia to northern New Jersey
(Kearney 2003). These include five deciduous forest species (wood thrush, acadian
flycatcher, scarlet tanager, Louisiana waterthrush, and eastern wood- pewee) and one species
associated with early successional habitats (prairie warbler). The Piedmont is in the heart of
these species’ geographic ranges and, therefore, forest conservation in this region could
especialy benefit and sustain their populations over the long term.

Populations of three forest- nesting species exhibit significant declining trends in the
Piedmont (Kearney 2003). These are the yellow-billed cuckoo, northern flicker, and great
crested flycatcher. Two wetland species, black-crowned night heron and green heron, are
also in decline. In contrast, atotal of 40 bird species exhibit increasing trends, but those
species displaying the greatest increases are habitat generalists and are either nonmigratory or
short distance migrants. A number of species associated with mature forest habitats have
increased locally, suchas wild turkey, Cooper’ s hawk, red-shouldered hawk, worm-eating
warbler, pileated woodpecker, northern parula.

In addition to forest-dependent species, Maryland' s Piedmont habitats traditionally supported
grassand species such as the horned lark, vesper sparrow, grasshopper sparrow, and eastern
meadowlark, which have decreased by an average of 10% per year and are among the most
steeply declining birds in the mid-Atlantic Piedmont (Kearney 2003). Dickcissel, bobolink,
and upland sandpiper were once more common in the grassland habitats of this region of
Maryland, and still occur occasionaly. Birds of shrublands and early successional habitats,
such as the field sparrow, northern bobwhite, and brown thrasher, have also seen large
population declines as farming practices have changed and urbanization has increased.
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Montane Birds

Habitat types of the Ridge and Valley and Allegheny Plateau include early successional
forests, mesic deciduous forests, bog and fen wetland complexes, cliff and rock outcrops, and
northern conifer-hardwood forests. Because this region includes some habitats that are
unique within the state, it supports a number of bird species that essentially breed nowhere
else in Maryland, such as northern saw-whet owl, alder flycatcher, lead flycatcher, black-
capped chickadee, winter wren, hermit thrush, and golden-winged, Nashville, chestnut-sided,
magnolia, black-throated blue, blackburnian, and mourning warblers. Because farming
practices and land-use patterns are not changing as rapidly in this region as in the remainder
of the state, some species which formerly bred in other regions, such as Hensdow’s sparrow
and upland sandpiper, now only breed in this region.

GCN Birds of Maryland

One hundred forty-one species of birds have been declared by the WDCP process as species
of greatest conservation need in Maryland (Table 3.5). Of these, 29 are state-listed, 18 of
which are listed as threatened or endangered, 22 are of national or international concern, and
27 are of conservation concernin the Northeastern U.S. region. An additional 86 were listed
because the best available current scientific information indicates their populations are in
decline or they require more specialized habitat types that are likely to be degraded.
Federally-endangered birds that formerly bred in Maryland include roseate terns and red-
cockaded woodpeckers. The bald eagle is listed as federally-threatened, as is the Atlantic
coast breeding population of piping plovers. Support for the recovery plans for federally
listed endangered and threatened species is included in the implementation of the WDCP.
Fourteen species are considered by the MD DNR to be endangered in the state: Wilson's
plover, piping plover, upland sandpiper, gull-billed tern, roya tern, black skimmer, short-
eared owl, olive-sided flycatcher, Bewick’s wren, sedge wren, loggerhead shrike, Swainson’s
warbler, mourning warbler, and northern goshawk (in western Maryland). State-threatened
species include the bald eagle, least tern, blackburnian warbler, and Henslow’ s sparrow. For
additional regional, national, and international ranks see Appendix 3a and 3b.

GCN bird species are negatively affected by certain factors more so than other taxa groups.
For example, 49 GCN bird species are very sensitive to habitat fragmentation. Forest
species, such as worm-eating warbler and red-shouldered hawk, and grassland species, such
as Henslow’ s sparrow and short-eared owl, will not nest or are likely to have greatly reduced
nest success in areas below a certain size. Fragmentation also opens up habitats to increased
nest parasitism by brown-headed cowbirds. Conversion of native forest communities to
commercia pine plantations alters the suitability of the habitat for most GCN forest species,
and overbrowsing by deer removes critical habitat structure for some forest nesters.
Grassland birds such as dickcissel and bobolink are further threatened by changesin
agricultural practices such as earlier mowing. Beach-nesting shorebirds and colonial
waterbirds face special challenges as they are concentrated in areas with increased
recreational use, expanding gull populations, and shoreline development. Disturbance of
colonia waterbird coloniesis of specia concern given the potential to negatively affect the
breeding success of alarge group of birds by impacting just one or afew areas.
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The vast saltmarsh habitats of Maryland support the regional stronghold of rails and
saltmarsh sparrows, such as black rail and coastal plain swamp sparrow. Contamination and
drainage of these and other marsh habitats through development and mosquito control efforts
can be a serious problem for marsh-nesting species. Asin mamma GCN species, some bird
species, such as northern saw-whet owl and goldencrowned kinglet, are dependent on relict
northern spruce-hemlock habitats that have been greatly reduced in size.

Twenty-one species of greatest conservation need do not breed in Maryland, but overwinter
or stop in Maryland during migration. Migratory stopover or wintering habitat is critical for
these species, most of which are shorebirds or waterfowl. Disturbance of beach habitats and
the absence of horseshoe crab eggs for shorebirds (especially red knot), entanglement in
fishing nets for seabirds, and degradation of aguatic habitats for waterfowl threaten these
groups of GCN species. Several general threats to birds also affect GCN species to differing
degrees. Collisions with towers, windows, cars, and other human structures kill many
thousands of birds each year. GCN species face competition for nest sites with introduced
bird species, and free-ranging domestic cats kill millions of birds annually in the U.S.

Conservation Actions and | nformation Needs for GCN Birds

To address the special needs of GCN bird species, more information is particularly needed on
migratory stopover and overwintering requirements; area sensitivity (forest, grassland, and
marsh species); and inventory of nocturnal species. Information needs and conservation
actions for breeding federally- listed species (piping plover, bald eagle) can be found in their
respective recovery plans. Partnersin Flight has produced conservation plans that include
Maryland GCN species, and plans are under development that will include species of concern
in the Mid-Atlantic and Appalachian BCR designated by the North American Bird
Conservation Initiative. Recommendations for GCN waterbirds, seabirds, and waterfowl are
included in other regional plans. Landscape-level habitat information can be used to identify
priority areas for conservation and restoration of habitat for area sensitive and northern
habitat species, which should include control of hemlock wooly adelgid. The recent
designation of Important Bird Areas (IBA) by Audubon Maryland/DC will assist with this
effort. Thereis considerable overlap between the components of the IBA program and this
plan, thus collaboration between the two will enhance bird conservation efforts in Maryland.
Fragmentation and habitat destruction for forest-interior species can be limited by conserving
the remaining large blocks of unfragmented forests, controlling urban sprawl through
implementation of the state’'s smart growth initiatives, and limiting forest conversion to
monotypic pine plantations. Work with the public can encourage the protection of GCN
species at migratory stopover sites, beach-nesting sites, waterbird nesting colonies, and
through control of predation by free-ranging cats. Control of introduced and invasive bird
species, predators, and deer populations continues to be needed to conserve some nesting
bird species. Food resources of GCN birds can be protected by limiting the use of pesticides
and overharvest of horseshoe crabs. Encouraging farming practices that favor grassland and
shrub-scrub nesting species, such as late mowing, hedgerow establishment, and reduced
pesticide use can benefit a number of GCN species. Retention and improvement of aquatic
habitats for GCN birds can be achieved by controlling common reed, restoring marshes, the
enforcement of wetland protection laws, and the reduction of by-catch by commercial
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fisheries. Working with avariety of partners will be critical to minimize mortality due to

collisions.

Table 3.5 GCN Birds of Maryland

o State- | Federally- G-
Common Name Scientific Name listed listed S—Rank Rank
Acadian flycatcher | Empidonax virescens S5B G5
Alder flycatcher Empidonax alnorum I S2B G5
American bittern Botgqrus I S1S2B,S1IN 4
lentiginosus
American black Anas rubripes AB,S5N G5
duck
American Haematopus
oystercatcher palliatus S3B,SAN G5
American peregrine | Falco peregrinus < GAT3
falcon anatum
American redstart Setophaga ruticilla 4B G5
American Scolopax minor AB,SAN G5
woodcock
Bachman's sparrow | Aimophila aestivalis SHB G3
Haliaeetus
Bald eagle leucocephalus T T S2S3B,S3N 4
Bank swallow Ripariariparia S34B G5
Barn owl Tyto alba S3 G5
Barred owl Strixvaria S5 G5
Bewick's wren ;rt‘%omar‘% bewickii | ¢ SIB | G5T2Q
Bicknell's thrush Catharus bickndllii SZN 4
Black rail Laterallus | S2538B G4
jamaicensis
Black skimmer Rynchops niger E S1B G5
Black tern Chlidonias niger N 4
Black-and-white Mniotilta varia S4B G5
warbler
Black-bellied plover | Pluvialis squatarola S3N G5
. Coccyzus
Black-billed cuckoo erythropthalmus 4B G5
Blackburnian Dendroica fusca T S1S2B G5
warbler
Black-crowned Nycticorax
night-heron nycticorax S3B,SN G5
Black-throated blue | Dendroica 3B G5
warbler caer ulescens
Black-throated Dendroica virens S4B G5
green warbler
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e State- | Federally- G-
Common Name Scientific Name listed listed S—Rank Rank
Blue- headed vireo | Vireo solitarius S34B G5
Blue-winged : .
warbler Vermivora pinus AB G5
Boat-tailed grackle | Quiscalus major S34 G5
. Dolichonyx
Bobolink Oryzivorus S3$4B G5
Brant Branta bernicla S3N G5
Broad-winged hawk | Buteo platypterus 4B G5
Brown creeper Certhia americana A G5
: Pelecanus
Brown pelican occidentalis S1B 4
Brown thrasher Toxostoma rufum S5B,S2N G5
Brown-headed .
nuthatch Stta pusilla S3+4 G5
Canada warbler Wilsonia canadensis S3B G5
Canvasback Aythya valisineria S3AN G5
Cerulean warbler Dendroica cerulea S34B 4
Chestnut-sided Dendroi ca B G5
warbler pensylvanica
Chuck-will's-widow Capr ! mul gus 4B G5
carolinensis
Coastal plain Mel ospiza georgiana
swamp sparrow nigrescens S2B,SZN G513
Common loon Gavia immer SAN G5
Common moorhen | Gallinula chloropus S2B,SAN G5
C_ommon Chordeiles minor S3$4B G5
nighthawk
Common raven Corvus corax S2 G5
Common tern Serna hirundo 4B G5
Dark-eyed junco Junco hyemalis S2B,S5N G5
Dickcissel Spiza americana S2B G5
Dunlin Calidrisalpina S3N G5
Eastern meadowlark | Sturnella magna S5B,S3N G5
Pipilo
Eastern towhee erythrophthalmus S5B,S4N G5
Field sparrow Soizella pusilla S5 G5
Forster's tern Serna forsteri 4B G5
Glossy ibis Plegadis falcinellus 4B G5
Golden eagle Aquila chrysaetos SIN G5
Golden-crowned
Kinglet Regulus satrapa S2B, AN G5
Golden-winged Vermivora 3B ca
warbler chrysoptera
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e State- | Federally- G-
Common Name Scientific Name listed listed S—Rank Rank
Grasshopper Ammodramus B G5
sparrow savannarum
Great blue heron Ardea herodias AB,S3AN G5
Great egret Ardea alba 4B G5
Greater yellowlegs | Tringa melanoleuca SIN G5
Gull-billed tern Serna nilotica E S1B G5
Hairy woodpecker | Picoides villosus S5 G5

. Histrionicus
Harlequin duck histrionicus SIN 4
. Ammodramus
Henslow's sparrow hens owii T S1S2B 4
Hermit thrush Catharus guttatus S354B, AN G5
Hooded warbler Wilsonia citrina HAS5B G5
Horned grebe Podiceps auritus AN G5
Kentucky warbler Oporornis formosus 4B G5
King rail Rallus elegans S334B,S2N | G4G5
Laughing gull Larusatricilla S1B,$4N G5
Least bittern Ixobrychus exilis I S2S3B G5
Least flycatcher Empidonax minimus S3$4B G5
L east tern Serna antillarum T S2B G4
Little blue heron Egretta caerulea S3B G5
Loggerhead shrike | Lanius ludovicianus E S1B,SIN 4
Long-eared owl Asio otus SHB,SIN G5
Louisiana - -
waterthrush Seiurus motacilla S5B G5
Magnolia warbler Dendroica magnolia S34B G5
Marsh wren Cistothorus palustris AB,S2N G5
. Oporornis
Mourning warbler philadelphia E S1B G5
Nashville warbler | Vermivora | S12B G5
ruficapilla

Northern bobwhite | Colinus virginianus S5 G5
Northern gannet Mor us bassanus N G5
Northern goshawk | Accipiter gentilis E* S1B,SZN G5
Northern harrier Circus cyaneus S2B,SAN G5
Northern parula Parula americana HAS5B G5
l;l\;lrthern saw-whet Aegolius acadicus S1B,SIN G5
Northern Seiurus
waterthrush noveboracenss 52338 G5
Olive-sided -
flycatcher Contopus cooperi E SHB,SZN 4
Ovenbird Seiurus aurocapillus S5B G5
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e State- | Federally- G-
Common Name Scientific Name listed listed S—Rank Rank
Pied-hilled grebe Podilymbus podiceps S2B,S3N G5
Pileated .
woodpecker Dryocopus pileatus S5 G5
Piping plover Charadrius melodus E T S1B,SAN G3
Prairie warbler Dendroica discolor 4B G5
Prothonotary Protonotaria citrea 4B G5
warbler
Purple sandpiper Calidris maritima S2N G5
Red knot Calidris canutus N G5
Red-breasted .
nuthatch Stta canadensis S1B,S3N G5
Red-cockaded Picoides borealis X E SHBSAN | G3
woodpecker
Red-eyed vireo Vireo olivaceus S5B G5
Red-headed Melanerpes 1 G5
woodpecker erythrocephalus
rl?;\j/[(shoul dered Buteo lineatus S4S5B,SAN | G5
Red-throated loon | Gavia stellata S3SAN G5
Roseate tern Serna dougallii X E SHB,SAN 4
Royal tern Serna maxima E S1B G5
Ruddy duck Oxyura jamaicensis S3N G5
Ruddy turnstone Arenariainterpres SIN G5
Saltmarsh sharp- Ammodramus
tailed sparrow caudacutus S3B,SIN G4
Sanderling Calidrisalba S3N G5
Sandwich tern Serna sandvicensis S1B G5

Passerculus
Savannah sparrow sandwichensis S3$4B, AN G5
Scarlet tanager Piranga olivacea S5B G5
Seaside sparrow Ammpdramus 4B,S2N 4
maritimus

Sedge wren Cistothorus platensis E S1B G5
Semipalmated Calidris pusilla N G5
sandpi per
ﬁ;f,rf -shinned Accipiter striatus S1S2B,SAN| G5
Short-billed Limnodromus
Dowitcher griseus SN G5
Short-eared owl Asio flammeus E S1B,S2N G5
Snowy egret Egrettathula S34B G5
Solitary sandpiper | Tringa solitaria SN G5
Summer tanager Piranga rubra 4B G5
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e State- | Federally- G-
Common Name Scientific Name listed listed S—Rank Rank
Swainson's thrush | Catharus ustulatus SXB G5
. , Limnothlypis
Swainson's warbler Sivai nsonii E S1B 4
Tricolored heron Egrettatricolor S3B G5
, Bartramia
Upland sandpiper longicauda E S1B G5
Veery Cathar us fuscescens AB G5
Vesper sparrow Pooecetes gramineus S334B,S2N G5
Wayne's black- Dendroica virens
throated green ) SU G5TU
waynel
warbler
Whimbrel Numenius phaeopus N G5
- o Caprimulgus
Whip-poor-will vociferus S3A4B G5
Willet Cat(_)ptrophorus 3B G5
semipal matus
Willow flycatcher Empidonaxtraillii 4B G5
Wilson's plover Charadrius wilsonia E S1B G5
Wilson's snipe Gallinago delicata S2N G5
Winter wren Troglodytes BN | G5
troglodytes
Wood thrush Hylocichla mustelina S5B G5
Worm-eating Hel mtheros B G5
warbler Ver mivorus
Y ellow-bellied : :
sapsucker Spohyrapicus varius SHB,S3N G5
Yellow-crowned Nyctanassa violacea S2B G5
night-heron
Yellow-throated Vireo flavifrons S4S5B G5

vireo
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Reptiles and Amphibians of Maryland

The NHP database includes 41 amphibians and 49 reptiles as being native to or likely to be
found in the state. The most recent published account of the Maryland herpetofauna (Harris
1975) is now out of date. The Maryland Herpetological Society (MDHS) publishes local and
statewide information in its bulletin and updates of information can be found in their
newsletter and their website (www.naturalhistory.org). Thisisthe best available scientific
information regarding all herpetofaunain Maryland. Detailed scientific information on a
number of individual speciesis available in the literature and from other sources.

Although members of the two groups often are found together, moist-skinned amphibians are
most abundant either in the cool damp forests such as of the western counties or in or near
aquatic or wetland habitats throughout the state. By contrast, most reptiles (snakes, lizards,
and some kinds of turtles) are more suited to warm and dry environments, where their dry
and relatively impermeable skin conserves water. Amphibians generaly are intolerant of
even low concentrations of salt water, but the marine environment is not a barrier to many
kinds of reptiles, in Maryland notably the seaturtles.

Amphibians

Maryland’s list of amphibians includes 21 salamanders and 20 frogs and toads. Globally,
widespread and largely unexplained declines in amphibians have been observed since 1980,
and the need to identify the specific causes of these declines is urgent (Gibbons et al. 2000).
Declines in some species may be due to over-exploitation, whereas habitat |oss also
contributes to declines in some species (Stuart et al. 2004). But the sharpest declines are
“enigmatic” (no known or obvious cause), especially for stream-dwelling speciesin tropical
locations, often in seemingly pristine conditions. For reasons that are unclear, the declines
have been dow and fewest in North America, where the best information on populations
exists. Thereis arecognized national and regiona need for advocacy focused on
conservation and the use of an ecosystem approach to incorporate protection of amphibian
and reptilian speciesinto existing management plans (PARC 1999, SE PARC 2004, NE
PARC in press).

Many amphibians require vernal or other fish-free ponds, slow-moving streams, or non-tidal
wetlands for breeding. The 21 species of salamanders found in Maryland are sensitive to
human sprawl and the associated habitat fragmentation. According to a survey conducted by
the EPA, even the slightest bit of urbanization, less than 3%, has contributed to the
disappearance of three salamanders, namely mountain dusky, seal, and northern slimy
salamanders (Boward et al. 1999). Many salamanders seek traditional breeding sites, shortly
after emergence from hibernation in late winter or early spring. When habitats are
fragmented, it often becomes difficult or impossible for these salamanders to reach breeding
sites. If their breeding sites are altered or destroyed, then breeding truly becomes impossible,
unless aternative sites can be found. Because water temperatureis critical to successful
reproduction in many species, delays in finding breeding sites can result in failed
reproduction. Four of Maryland’ s amphibian species belong to the Ambystomatidae, the
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mole salamanders, a family in which the rate of population decline is greater than the average
for all amphibians (Stuart et al. 2004).

Figure 3.3 Distribution of Maryland’s Amphibians (Source: McCorkle, Gorham and Rasberry 2005)

Most of Maryland’s frogs and toads belong to three families (Bufonidae, toads; Hylidae,
treefrogs and their allies; and Ranidae, true frogs) that are experiencing the sharpest declines
worldwide (Stuart et al. 2004). Although most species lay eggs in water, toads and some
frogs are terrestrial as adults, the latter living in cool damp habitats where their moist skin
does not readily desiccate. Each species of frog and toad has a distinctive mating call,
usually made at night when most breeding activity occurs. After breeding, most frogs and
toads go silent and then their presence is much harder to detect.

Reptiles

Native reptiles in Maryland include 18 turtles, 7 lizards, and 24 snakes. Maryland's 18
turtles range from the highly aquatic eastern spiny softshell to the terrestrial eastern box turtle
to the 5 seaturtles that visit Maryland’ s ocean waters, the Chesapeake Bay and its estuaries
during the warmer months. The marine turtles are large to massive, have their forefeet
modified as flippers, and have specialized salt glands to maintain proper water balance while
living in the marine environment. Seaturtle strandings are documented for Maryland’'s
coastline and in the Chesapeake Bay. The MD DNR’s Fisheries Service manages two turtle
species commonly found in the Chesapeake Bay watershed — the northern diamond-backed
terrapin and the snapping turtle — as commercial species with regulations controlling harvest
methods and seasons. The northern diamond-backed terrapin is the only truly estuarine
reptile in Maryland. Although most other turtles can tolerate some salt water, the eastern
snapping turtle lives in brackish water more than the other turtles on Assateague Island
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(Mitchell and Anderson 1994). The spotted turtle and especially the bog turtle inhabit
freshwater wetlands; most of the other species are stream and pond inhabitants.

Maryland’s seven lizards are small, four-legged, slender, and long-tailed. The common five-
lined skink and the fence lizard are widespread and by inference tolerate a wide range of
habitats. Others, such as the northern coal skink is found in montane western Maryland,
whereas the broad- headed skink probably is restricted to the eastern half of the state. Only
the fence lizard was found on Assateague Island (Mitchell and Anderson 1994).

The 24 snakes in Maryland range from the tiny, earthworm like eastern wormsnake to the
thick-bodied, heavy, and venomous timber rattlesnake. About half of Maryland snakes lay
eggs and the rest are live-bearers, females retaining eggs during development. Maryland’'s
snakes are carnivorous, eating a range of foods from invertebrates to small mammals. Most
are terrestrial or even arboreal, and a few, such as the watersnakes are semiaquatic.

Figure 3.4 Distribution of Maryland’s Reptiles (Source: McCorkle, Gorham and Rasberry 2005)

GCN Reptiles and Amphibians of Maryland

Forty-two species of amphibians and reptiles have been identified by the WDCP process as
species of greatest conservation need in Maryland (Table 3.6). Of these, 17 are amphibians
and 25 are reptiles. Of these, 9 amphibians and 11 reptiles are state-listed, including 6
amphibians and 10 reptiles listed as threatened or endangered; 1 amphibian and 10 reptiles
are of national or international concern; and 9 amphibians and 13 reptiles are of conservation
concern in the Northeastern U.S. region.  An additional 4 amphibians and 3 reptiles are
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included due to concerns of declining populations or for other reasons. For additional
regional, national, and international ranks see Appendix 3a and 3b.

Six reptiles are listed as federally-endangered or threatened species. The loggerhead and
green seaturtles are listed as threatened, and Kemp's Ridley, hawkshill, and leatherback
seaturtles are listed as endangered. To improve the population status regionally, the USFWS,
NMFS, and other partners coordinate the actions identified by the Federal Recovery Plans for
these species (NMFS and USFWS 19914, 1991b, 1992a, 1992b; 1993). Thereis also a state-
specific plan to conserve these seaturtles aong with other marine animals in Maryland
(Litwiler 2001). The bog turtle is also federally listed and its recovery plan (USFWS 2001)
is being implemented in Maryland. These plans contain detailed status and distribution
information as well as prioritized conservation actions, based on surveys and other research
results.

Almost all of the GCN amphibians include species that rely on freshwater streams, vernd
pools, or ponds for al or some of their life stages. Threats such as pollution, acid mine
drainage, and sedimentation due to erosion and run-off from impervious surfaces can
seriously impact populations of these species by making water conditions unsuitable.
Watershed deforestation impacts include changes in water temperature, sedimentation, and a
decrease in organic inputs that maintain afood base. These threats are especially of concern
in western Maryland, where 8 of the 10 extant GCN salamander species are found. In
addition, Wehrle's and green salamanders rely on moist rock crevices and are especialy
vulnerable to the destruction of rock outcrops and the removal of forest canopy that alters
substrate moisture. Forest reptiles, including mountain earth snake, broad-headed skink, and
eastern box turtle are also threatened by deforestation and fragmentation due to timber
harvests, habitat conversion and road building. In some areas of the state, hydrological
changes and groundwater withdrawal threaten the continued presence of critical water bodies
for aguatic species. The loss of beaver impoundments, overgrazing, and ditching and
draining of marshes and wetlands have further impacted populations of some amphibians ard
reptiles through the loss of habitat, including the federally-listed bog turtle. Aquatic snakes,
such queen, rainbow, and red-bellied water snake, turtles that rely on riverine and pool
habitats such as wood, eastern spiny softshell, and map face threats similar to GCN
amphibians. In the marine environment, seaturtles are subject to boat collisions and
ingestion of trash. Northern diamond-backed terrapin is also threatened as a non-target
capture in commercia and recreational crab traps. In addition, shoreline development and
structural stabilization threatens nesting areas for the terrapin.

The use of different habitats at different times of year for breeding, overwintering, and
developing into adult stages further increases the vulnerability of GCN amphibians and
reptiles to landscape-level fragmentation and the loss of travel corridors. Movements
between these habitats also result in road mortalities for frogs, toads, turtles, snakes, and
skinks. Unlike most other GCN species, some reptiles and amphibians are increasingly
threatened by illegal collection. Snakesin general and venomous snakes in particular are
harassed and often killed when perceived to be athreat. The hibernacula of timber
rattlesnakes are particularly vulnerable to harassment, destruction, and illegal collecting
activities.
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Conservation Actions and I nformation Needs for GCN Reptiles and Amphibians

In order to better conserve GCN reptiles and amphibians, seasonal movements and needs of
different life stages should be investigated for a number of species. Understanding the
impacts of roads, development, and forest harvest practices on GCN species would also assist
in their conservation. Direct inputs of contaminants to aquatic environments can be reduced
through improved stormwater management practices, minimizing and mitigating acid mine
drainage, controlling illegal dumping and wastewater inputs, minimizing the use of
pesticides, and establishing adequate buffers of upland habitat. State and local wetland laws
should be appended as needed to protect critical habitats for GCN amphibians, turtles, and
snakes. Compatible management of the landscape in order to conserve aguatic habitats needs
to include reduction of impervious surfaces, groundwater withdrawal, stream bank erosion,
and watershed deforestation through better design and placement of developments, and
improved timber harvest and agricultural practices. Restoration of key wetland habitats, such
as beaver impoundments, and plugging ditches can help to address wetland losses. Road
mortality may be minimized or mitigated through road design and placement. For marine
and estuarine turtles, collision injuries and impacts related to commercial harvest activities
may be reduced by working with the fishing industry, recreational boaters, and crab
harvesters. Enforcement of existing state regulations on possession and trade of amphibians
and reptiles, and revision of those regulations for further protection, are critical. In addition,
education and outreach are needed to reduce illegal collecting and killing of reptiles and
amphibians. Other inventory and research needs, and actions for conservation are included
in seaturtle recovery plans, the bog turtle recovery plan, and the regional plan for northern
diamond-backed terrapin.

Table 3.6 GCN Amphibians and Reptiles of Maryland

Common Name Scientific State- | Federally- S— G-
Name listed listed Rank Rank
Amphibians
Allegheny Mountain dusky Desmognathus
S5 G5
salamander ochrophaeus
Barking treefrog Hyla gratiosa E S1 G5
Carpenter frog Rana virgatipes I S2 G5
Eastern narrow- mouthed toad Gastr_ophr_yne E S1S2 G5
carolinensis
Scaphiopus
Eastern spadefoot holbr ookii HA G5
. Ambystoma
Eastern tiger salamander tigrinum S2 G5
Green salamander Aneides aeneus E S2 G3G4
Hellbender Cryptobranchus si | G3G4
alleganiensis
Jefferson salamander Ambysto_ma S3 4
jeffersonianum
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Common Name Scientific State- | Federally- S- G-
Name listed listed Rank Rank
Long-tailed salamander Eurycea S5 G5
longicauda
Mountain chorus frog Pseudacris T S2 G5
brachyphona
Mud salamander Pseudotriton S2? G5
montanus
Necturus
Mudpuppy maculosus X S1 G5
. Pseudacris
New jersey chorus frog triseriata kalmi A GbT4
Red salamander Pseudotriton S5 G5
ruber
Seal salamander Des |_|cgnathus S5 G5
monticola
Wehrle's salamander Pl ethogion I S2 G5
wehrlel
Reptiles
Atlantic hawksbill seaturtle | ET&mochelys 1 g E SRN &3
imbricata
Bog turtle Clemmys . T T S2 G3
muhlenbergii
Broac-headed skink Eumeces 4 G5
laticeps
Cornsnake Elaphe guttata A G5
Terrapene
Eastern box turtle carolina S5 G5
Eastern hog-nosed snake Het_ero_don S5 G5
platirhinos
Eastern ribbonsnake Thamnophls S5 G5
sauritus
Eastern spiny softshell ApaJ_ one I S1 G5
spinifera
Green seaturtle Chelonia mydas SIN G3
L Lepidochelys
Kemp'sridley seaturtle kempii E E SIN Gl
L eatherback seaturtle Der_mochelys E S1 G2
coriacea
Loggerhead seaturtle Caretta caretta S1B,SIN G3
Virginia
Mountain earthsnake valeriae E S2 Gb5T3T4
pulchra
. Eumeces
Northern coal skink anthracinus E SU G5
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Common Name Scientific State- | Federally- S- G-
Name listed listed Rank Rank
. Malaclemys
L\tlarorrthierr]n diamond-backed terrapin 1 GATA
@ terrapin
Graptemys
Northern map turtle geographica = S1 G5
Northern pinesnake E:;UOph'S SH 4
anoleucus
Northern red-bellied cooter | T S2udemys S5 G5
rubriventris
Northern scarletsnake Cem_ophora S3 G5
coccinea
Regina
Queen snake septemvittaa 5 G5
. Farancia
Rainbow snake erytrogramma E S1 G5
Nerodia
Red-bellied watersnake erythrogaster S2S3 GbT5
erythrogaster
Clemmys
Spotted turtle guttata S5 G5
Timber rattlesnake Crot.al us S3 4
horridus
Glyptemys
Wood turtle insculpta A 4

Fishes of Maryland

The Chesapeake Bay, Coastal Bays, Atlantic Ocean, and Maryland’ s rivers, streams, |akes,
and ponds are home to many types of freshwater and saltwater fish. Some of the state’'s fish
species are freshwater residents, such as brook trout and mud sunfish. Some fish are
residents of the estuaries, including hogchoker and northern pipefish. Scup and bluefin tuna
are among the fish species that live in marine waters, and several species of shark are highly
migratory, traveling long distarces. Anadromous fish species that utilize Maryland's
freshwater rivers for spawning include striped bass, shad, and herring. Some species (e.g.
red drum, tautog, Atlantic croaker) spawn in marine waters but rely upon estuaries for
juvenile development, while still other marine species spawn in estuaries (e.g. weakfish) or
use them as foraging habitat (e.g. black drum).

Maryland has a number of game fish. For example, trout are found in the streams of the
mountains to the Piedmont, striped bass occur in the Chesapeake Bay, and marlin and tuna
inhabit the open waters of the Atlantic. Numerous species have been stocked in Maryland's
streams over the past 125 years, including largemouth bass, trout and carp (Boward et al.
1999). MD DNR Fisheries Service curently stocks a number of ponds, lakes and streams
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with warm-water and cold-water species every year; in the spring of 2005, atotal of 426,650
trout were released. The Fishery Management Plan (FMP) Workgroup of the CBP has
developed fish management plars guiding conservation of the major fish speciesin the
Chesapeake Bay, including Atlantic croaker and spot (CBP 1991a), king mackerel and
Spanish mackerel (CBP 1994a), red drum (CBP 1993a), black drum (CBP 1993b), shad and
herring (CBP 1989a), striped bass (CBP 1989b), summer flounder (CBP 1991b) and tautog
(CBP 1998a). The CBP is also working on four ecosystem based FMPs. The ecosystem
plans will consider multi-species interactions and habitat considerations The Atlantic States
Marine Fisheries Council (ASMFC), Mid-Atlantic Fishery Management Council (MAFMC)
and NMFS have also developed FMPs for numerous fish species that are found in the state’s
Atlantic waters. Both organizations are promoting habitat management and protection in their
plans (Appendix 1a)

Freshwater Fishes

MD DNR MBSS collected 85 fish species representing 72% of the total number of
freshwater fish species occurring in the state of Maryland from 1995-1997 (Boward et al.
1999, Roth et al. 1999). The survey sampled 17 different basins, and only three species of
freshwater fish were found to occur in al basins, namely the bluegill, largemouth bass, and
pumpkinseed. The most common fish in Maryland’ s streams include the blacknose dace,
eastern mudminnow, creek chub, blue ridge sculpin, nottled sculpin, and tessellated darter.
The MBSS maintains the best available scientific information regarding population status,
abundance, and distribution of freshwater fishes in the state.

Figure 3.5 Distribution of Maryland’s Freshwater Fishes by watershed (Source: MD DNR MBSS)

In order to maintain recreational fisheries, many non-native fish were introduced to Maryland
dating as far back as 1870 (Boward et a. 1999). At least 20-25 introduced fish inhabit
Maryland’ s waters, and some have acclimated very well, like the popular largemouth bass
and the not-so-popular common carp. MD DNR has recently expended much effort to
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irradicate several populations of the northern snakehead, an illegally introduced predatory
fish from Asia, before it becomes established.

Marine and Estuarine Fishes

Maryland’s marine and estuarine waters host a diverse array of fish, with the Chesapeake
Bay hosting 350 fish species, the Coastal Bays more than 140 fish species of finfish, and the
Atlantic Ocean being home to hundreds more (MD DNR 2004c, Pyzik et al. 2004). The
2001 commercia landings of finfish and shellfish from Chesapeake Bay were worth $175
million (Pyzik et a. 2004). More than one million anglers are estimated to travel to
Chesapesake Bay each year for sportfishing. The Maryland Sportfishing Tournament,
sponsored by MD DNR, was recently established to recognize anglers and promote
recreational fishing opportunitiesin the state. A number of Maryland’s marine and estuarine
fish species have been overfished or show serious population declines, leading to the
adoption of fishery management plans to conserve many individual species.

The marine species are all commercially valuable species and although many have existing
Fishery Management Plans to guide their conservation (e.g., striped bass, spiny dogfish,
monkfish, scup), harvest pressure coupled with impaired habitat has resulted in population
declines and many questions on the status of forage species, trophic interactions and the loss
of critical spawning and nursery habitat remain unanswered. Sharks, marlin and tuna are
highly migratory species that move over large areas of the ocean and are not permanent
residents of the state’'s marine waters. As aresult, their management requires regional,
national and sometimes international partnerships. The NMFS monitors the status of highly
migratory species and has developed a fishery management plan (NMFS 2003) outlining
conservation efforts for sharks, tuna and swordfish.

GCN Fishes of Maryland

Forty species of fish have been identified by the WDCP process as in greatest conservation
need in Maryland (Table 3.7). Of these, 21 species are state-listed, 13 of which are listed as
threatened or endangered, 3 are of national or international concern, 6 are of conservation
concern in the Northeastern U.S. region, and an additional 17 species are included due to
concerns about declining populations or for other reasons. For additional regional, national,
and international ranks see Appendix 3a and 3b.

Two fish federally-listed as endangered occur in the state of Maryland, one freshwater and
one estuarine species. The endangered freshwater fish is the Maryland darter. Thisfishis
Maryland’s only endemic vertebrate. Because recent biological surveys have rot recorded a
specimen of this species, it may already be extinct (Boward et a. 1999). The Maryland
darter is subject to the same stressors as other freshwater fish, however due to its restricted
distribution, its chances of survival are much reduced. The existing management plan
presents detailed status and distribution information, as well as information on the threats and
the actions to abate these threats (USFWS 1985). The endangered shortnose sturgeon is an
anadromous species and ranges along the Atlantic coast. One of this species’ 19 population
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segments in North America occurs in the Chesapeake Bay. Human impacts, such as bridge
construction and demolition, can have adverse effects on swimbladder fish such as the
shortnose sturgeon (Litwiler 2001). Other human impacts and biological factors that cause
population decline in shortnose sturgeons and conservation actions to protect the species are
presented in MD DNR'’s conservation plan.

Brook trout and American el are two freshwater species that have suffered drastic
population declines in the state of Maryland. Once found in the millions, the population of
brook trout has decreased to 300,000. The most important limiting factor to these fish is
water temperature. Brook trout thrive in cool water, and their population decline is attributed
to hot water runoff from roofs and roadsides, loss of trees along streams, and global

warming. A brook trout management plan is being developed by MD DNR'’s Fisheries
Service. The population of American eel has declined nearly 90%. Dams and other marnt
made barriers and dams have limited the e€l’ s access to their historical spawning and nursery
habitat and have caused an alarming decline in Maryland’s eel population (Boward et al.
1999).

The dependence of GCN fish species on aguatic environments makes them vulnerable to
negative inputs to streams, rivers, and estuaries. For example, run-off from roads,
impervious surfaces, and agricultural and suburban areas can directly contaminate habitats
for GCN species through inputs of road salt, oil, pesticides, herbicides, nutrients, and
excessive sediments. In addition to direct impacts and those from immediately adjacent
areas, the ateration of the landscape of the watershed is another important source of negative
impacts. All moving water bodies are influenced by upstream inputs, and accumulations of
toxins, sediments, and nutrients can be particularly acute in large rivers and estuaries. Any
changes in pH, temperature, and turbidity from sources such as acid mine drainage, livestock
grazing, recreational use, and urbanization can make habitats unsuitable for GCN fishes.
Some GCN species, such as pearl dace and checkered sculpin, are particularly sensitive to
temperature changes that occur when forest cover is removed, while others, such as glassy
darter and ironcolor shiner, are excluded from areas when development increases siltation.
Removal of trees from the watershed in general and especially from riparian areas can impact
stream temperature, increase sediment inputs, decrease instream woody debris and leef litter,
and alter tree root cover.

Groundwater withdrawals are an increasing threat to water levels in stream and river habitats
in areas with high rates of development, and water withdrawal for irrigation is a threat in
some areas of the state. Dams and other barriers to fish passage, such as road culverts,
isolate populations and disrupt the connectivity that some species, such as American shad,
require to remain a viable part of Maryland’s fauna. Substrate and flow alterations,
accompanied by the loss of prey and aguatic vegetation cover, through ditching and
channelization threatens GCN species like mud sunfish. Pesticide applications, such as for
mosquito control, can affect the aquatic prey species of many GCN fishes. Overharvest has
particularly affected sturgeon and shad. Competition with species introduced for sport,
mosquito control, or other means (e.g., bait bucket introductions, released pets) isan
increasing concern.
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Conservation Actions and I nformation Needsfor GCN Fishes

For the effective conservation of GCN fishes, threats to aquatic habitats must be addressed at
both local and landscape scales, from headwaters to large rivers and the Chesapeake Bay.
Minimizing or eliminating stressors that affect key components of streams, rivers, and
estuaries can come about through better stormwater management and reduction of
impervious surfaces; reduction of acid mine drainage; upgrading wastewater treatment
facilities, improved agricultural and forestry practices; reduction of pesticide use; and
maintaining and improving riparian buffers. Careful planning to limit the location and extent
of deforestation, urbanization, and nutrient inputs is needed to conserve functioning
watersheds. Groundwater withdrawal should be limited and flows re-established through the
restoration of natural processes. Maps of groundwater and hydrological systems could assist
with determining potential impacts and planning restoration activities. Dams should continue
to be removed wherever possible, stream blockages (including dams) should be improved,
and work with highway departments should be increased to minimize the use of road culverts
and encourage designs that reduce stream alterations and blockages.

More information on the seasonal movements and spatial requirements of GCN species,
including anadromous fish, is needed to determine habitat requirements. Recreational
management plans are important tools for conservation for some species, such as the brook
trout management plan. Regulatory controls are needed to limit the establishment of non
natives and minimize their impact. Research on the impacts of competition between native
and nortnative species is also needed. Continued regulation is critical for the recovery of
GCN shad and sturgeon populations. Reintroduction after habitat restoration has the
potential to increase populations of some GCN species.

To restore Atlantic sturgeon, American shad, and hickory shad in the Chesapeake Bay, the
MD DNR'’s Fisheries Service uses a combination of closed fishery, removal of barriers to
spawning grounds, water quality improvements, and hatchery-produced fish. Information
regarding threats and conservation actions for these fish can be found in the Fishery
Management Plan for Atlantic Sturgeon by the Atlantic States Marine Fisheries Commission
(ASMFC 1996), and the 1985 Interstate Fishery Management Plan for American Shad and
River Herring (ASMFC 1985, 1999). In 1989, a Chesapeake Bay Alosid Fishery
Management Plan (FMP) was developed for American shad, hickory shad, alewife and
blueback herring (CBP 1989a). The FMP defined problems associated with declining
abundance, habitat loss and degradation, the potential for overfishing, and research and
monitoring efforts.

Table 3.7 GCN Fishes of Maryland

e State- | Federally- | S-— G-
Common Name Scientific Name listed listed Rank Rank
American brook Lampetra appendix T S1S2 4
lamprey
American shad Alosa sapidissima I S3 Gb
Atlantic sturgeon Acipenser oxyrinchus C Sl G3
Banded sunfish Enneacanthus obesus S2 G5
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e State- | Federally- | S-— G-
Common Name Scientific Name listed listed Rank Rank
Blackbanded sunfish | Cneacanthus T st | &
chaetodon
Bluespotted sunfish | Eneacanthus s34 | G5
gloriosus
Bowfin Amia calva S17? G5
Bridle shiner Notropis bifrenatus E SH G5
Brook trout Salvelinus fontinalis S3+4 Gb5
: Pararhinichthys
Cheat minnow bOWErS X SX G1G2Q
Checkered sculpin Cottussp 7 S1S2 G4Q
Comely shiner Notropis amoenus T S2 G5
Flier Centrarchus T sis2 | G5
macropterus
Glassy darter Etheostoma vitreum S1S2 G4AG5
Greenside darter Etheqst_oma S5 G5
blennioides
Hickory shad Alosa mediocris I S3 G5
Ironcolor shiner Notropis chalybaeus E S1 4
Johnny darter Etheostoma nigrum S3 G5
Least brook lamprey Lampetra aepyptera A G5
Logperch Percina caprodes T S1S2 Gb5
Longnose gar L episosteus 0sseus S27? G5
L ongnose sucker Catostomus X SH G5
catostomus
Maryland darter Etheostoma sellare E E SH GH
Mottled sculpin Cottus bairdi S34 G5
Mud sunfish Acantharchus | 2 | 5
pomotis
Northern hogsucker I—!yp_entehum S5 G5
nigricans
Pearl dace Margariscus T s1s2 | G5
margarita
. Clinostomus
Redside dace elongatus SX 4
. Clinostomus
Rosyside dace funduloides S5 G5
Shield darter Percina peltata S3 G5
Acipenser
Shortnose sturgeon brevirostrum E E S1 G3
Silverjaw minnow Ericymba buccata A G5
Spotfin killifish Fundulus luciae S27? 4
Stonecat Noturus flavus E S1 G5
Stripeback darter Percina notogramma E S1 4
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e State- | Federally- | S-— G-
Common Name Scientific Name listed listed Rank Rank
Striped shiner Luxilus | si2 | o5
chrysocephalus
Swamp darter Etheostoma I S2 G5
fusiforme
Trout-perch Per_ COpSIS X SX G5
omiscomaycus
Warmouth Lepomis gulosus S37? G5
White catfish Ameiurus catus SU G5

Invertebrates of Maryland

As ataxa group, Maryland' s invertebrates are not as well studied as are the vertebrates. This
istrue at the regional and retional scales as well, due to the vast number of species and the
complexities of the ecological communities of which they are an integral part. The status of
some species, however, is known well enough for them to be recognized as in need of further
study (the vast majority of them) or to be listed as endangered, threatened, or in need of
conservation.

Because Maryland has marine, estuarine, freshwater and terrestrial environments, the
invertebrate fauna of Maryland are diverse and include thousands of species ranging from
dragonflies and damselflies, butterflies and moths, to freshwater mussels and benthic marine
invertebrates.

Invertebrates in Maryland represent many taxonomic groups, including planarians, sponges,
worms, mollusks, and arthropods (e.g, crustaceans, insects, arachnids). Severa species are
of high economic importance, either as commercially valuable species or as pest species.
Commercialy important species include the blue crab, several clam species and American
oyster, which are collaboratively managed by MD DNR'’s Fisheries Service to strive for
healthy, sustainable populations. The state’s populations of horseshoe crab, blue crab and
oysters have existing fishery management plans (CBP 1994c¢ 1998b, 2004b). Oyster
populations are only a small fraction of their historical abundance and the introduction of the
Asian oyster is now being debated to restore an oyster population into the Chesapeake Bay.
Blue crabs have the highest monetary value of any commercid fishery in the Chesapeake
Bay, with average commercia landings of 86 million pounds a year and recreational landings
of 22 million pounds in 1988 and 41 million pounds in 1983 (CBP 1998b). Horseshoe crabs
are a'so commercially valuable, with Maryland catches making up 23-78% of the northeast
region’s landings along the Atlantic coast since 1980 (CBP 1994c).

Other invertebrate species serve as biological indicators for environmental health. More than
350 types of benthic macroinvertebrates are found in Maryland streams, allowing MD DNR
to utilize an Index of Biotic Integrity for benthic macroinvertebrate species (plus another for
fish) to assess the health of stream communities (Boward et al. 1999). The number of
pollution-sensitive benthic macroinvertebrate taxa is another measure that MD DNR uses to
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assess stream health. Several mayflies, stoneflies and caddisflies, collectively called EPT for
their taxonomic orders (Ephemeroptera, Plecoptera, and Trichoptera), are monitored to
indicate water quality and/or physical habitat degradation of Maryland' s streams (Boward et
al. 1999). The benthic communities of the Coastal Bays and their associated tidal streams
similarly have served as biological indicators for the health of those estuaries (MD DNR
20044d).

Some insects are considered pests. The Maryland Department of Agriculture has control
programs in place to address agricultural and forest pest species. The gypsy moth, southern
pine beetle, emerald ash borer, Asian longhorned beetle and pine shoot beetle are all insect
pest species that the Department of Agriculture monitors and tries to suppress. The
Department aso controls mosquitoes to prevent the spread of mosqguito-borne disease in
humans, pets and livestock.

Figure 3.6 Distribution of Maryland’s Freshwater Mussels by watershed (Source: MD DNR NHP)

The paucity of invertebrate information is an important statement to the limitations of our
knowledge and ability to fully or fairly represent them in the MD WDCP. Although the
population status for several invertebrate taxa and for some rare species is known, little is
known for the vast majority of invertebrates in Maryland. For this reason, this plan takes a
coarse-filter approach to invertebrate conservation, using available distribution and health of
natural vegetative communities and habitats as surrogates for species lacking status
information. For example, many butterflies require one or afew species of food plantsin
order to complete their life cycles. To take awell-known example, the Monarch butterfly
lays its eggs on milkweeds in the genus Asclepias. Preserve habitats with milkweeds and
this part of the butterfly’s life cycle will be secure. For many odonates (dragonflies and
damselflies), part of their life cycle is completed in the clean waters of flowing streams.
Maintaining clean and free-flowing waters will enhance odonate populations.
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Nationally and regionally, many freshwater mussel species are in danger of extinction
(Williams et. al. 1993). Six of Maryland’s 16 native freshwater mussel species are state-
listed due to their rarity. Additional surveys and long-term monitoring are needed to fully
determine the distribution and abundance of these freshwater mussels, however, surveys to
date have revealed the distribution shown in Figure 3.6. Baseline population status and life
history information is needed to establish effective conservation actions. The status and
conservation of the federally-endangered dwarf wedge mussel is covered by an existing
recovery plan (USFWS 1993a).

There is a need to assess abundance and distribution of non-harvested benthic estuarine and
marine macroinvertebrates. As with other invertebrate species discussed above, a coarse-
filter habitat approach will be necessary to manage for these species until population
information is gathered.

GCN Invertebrates of Maryland

MD DNR lists 245 species of invertebrates as in greatest conservation need in the state. This
list (Table 3.8) includes 5 species of flatworm, 14 freshwater mussels, 9 land snails, 27
freshwater crustacears, 1 marine arthropod, 3 spiders, and 186 species within several orders
of insects: Collembola (1 species), Coleoptera (23), Diptera (1), Ephemeroptera (1),
Homoptera (2), Lepidoptera (58), and Odonata (100). Most of these species are so poorly
known that they cannot be classified as endangered or threatened, only in need of further
study, but about 10 percent of the insects are studied well-enough to know they merit
conservation status.

The GCN invertebrate list includes 61 state- listed species, of which 42 are listed as
threatened or endangered; 27 are of national or international concern; and 5 are of
conservation concern in the Northeastern U.S. region. Five species are federally-listed,
including the endangered dwarf wedge mussel, American burying beetle, Mitchell’ s satyr
(butterfly) and two threatened tiger beetles. For additional regional, national, and
international ranks see Appendix 3aand 3b.

Even nationally, endangered species of invertebrates are disproportionately underrepresented
in species conservation efforts. As aresult, many scientists call for an ecosystenm:level
approach to provide conservation for endangered invertebrates, while collecting needed
information about the diversity, abundance and distribution of these species. Eventually
population data would allow species-based actions to be incorporated into management plans
to protect specific endangered invertebrate species (Hoffman Black et al. 2001).

Maryland’'s GCN invertebrates include species that are impacted by a wide range of threatsto
avariety of terrestrial and aguatic microhabitats. Freshwater mussels, crustaceans, odonates,
aquatic macroinvertebrates, and spring amphipods are especially sensitive to contamination
of water sources through acid mine drainage; sedimentation and water chemistry alteration
from development, agriculture, and forest cover removal; and nonttarget effects of pesticide
use for mosquito control. In addition, the dependence of some GCN mussels on specific fish
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hosts to compl ete their life cycles multiplies the effect of threats to aguatic environments.
Terrestrial insects, including moths, butterflies, and forest beetles, may be impacted by the
incompatible or excessive use of insecticides to control pest species such as gypsy moths and
crop pests. GCN tiger beetles' dependence on open, sandy areas makes them vulnerable to a
disruption of natural processes, such as shoreline cliff erosion, and to disturbance by
recreational uses, development, and the use of heavy equipment and site preparation for

logging.

The cave and aquifer habitats of a number of GCN isopods and amphipods are affected by
groundwater pollution and hydrologic disturbances that are usually associated with
development. These and other cave organisms (spiders, springtails, and planaria) are al'so
affected by direct disturbance from spelunkers. GCN land snails are affected by air
pollution, acid rain, and habitat drying from forest removal and fragmentation. Vernal pools,
the only habitat for several GCN beetles including the recently-described Seth forest water
scavenger beetle, may be drained or degraded through development, timber harvest activities,
and gypsy moth control. Other wetlands are important for GCN dragonflies, and the loss of
beaver impoundments, overgrazing, ard ditching and draining of marshes and wetlands for
agriculture, mosguito control, and development impact these species. The dependence of
GCN butterfly and moth larvae on specific host plants makes them vulnerable to plant loss
through extensive deer browsing, displacement of native species by exotic invasives, and
control of plant species and incompatible mowing regimes along roadsides and powerlines.
Overcollection is a particular concern for some butterfly species and also horseshoe crab.

Conservation Actions and Information Needs for GCN | nvertebrates

Of all the taxonomic groups that comprise Maryland’ s wildlife, the invertebrate group
includes the most species for which basic biological information is needed. Information on
host plant preferences and impacts of invasive plants on butterflies and moths, fish hosts for
mussels, microhabitat preferences and tolerances, and the impacts of pest control on non
target species are especially needed to determine effective conservation actions. Survey
techniques for deepwater mussels and lesser known groups, and even identification of GCN
organisms can be a challenge. Recovery plans for several federally-listed species, such as
dwarf wedge mussel (USFWS 1993a) and northeastern beach and puritan tiger beetles
(USFWS 1993b, 1994), and aregional conservation strategy for horseshoe crab can assist in
determining conservation actions for these species in Maryland.

Aquatic habitats for GCN invertebrates require protection through a reduction or mitigation
of acid mine drainage, impervious surfaces, deforestation, and inputs of nutrients, pesticides,
and herbicides near water bodies. Pest control strategies that are incompatible with GCN
species should be avoided. Human disturbance of open sand habitats, vernal pools, and cave
environments, as well as overcollection, can be limited by education and exclusion from
sensitive areas. Restoration of open and early successional habitats and of natural processes,
such as fire frequency and cliff erosion, is needed to maintain and recover GCN invertebrates
that are limited to such habitats. Degradation of forested habitats can be minimized by
limiting forest fragmentation, buffering vernal pools, controlling deer populations and
invasive plants, and maintaining critical microhabitats. State and local wetland laws should

Chapter 3 75




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

be appended as needed for greater protection, and the restoration of wetland habitats through

beaver impoundments and plugging ditches can help to address wetland losses.

Table3.8 GCN Invertebrates of Maryland

e State- | Federally- S- G-
Common Name | Scientific Name listed listed Rank Rank
Planaria
A planarian Phagocatavirilis S1 G?
. Planaria

2
A planarian dactyligera S2 G~
A planarian Procotyla typhlops E S1 G1G2
A planarian Fohalloplana sp 1 S1S2 G?
Hoffmaster's cave | Sohalloplana
planarian hoffmasteri E Sl G263

Molluscs
Alewife floater Anodonta implicata S3 G5
Angular disc Discus catskillensis S1 G3G5
Ap!oal achl_an Fontigens bottimeri S2 G2
spring snail
Atlantic spike Elliptio producta S2S3 G4Q
Bear creek -

2
ditmouth Senotrema simile SU G~
;I;? ridge spring Fontigens orolibas E S1 G2G3
Brook floater A asm donta E S1 G3

varicosa
Cherrydrop snall Hendersonia I S2 4
occulta
Srophitus
Creeper undulatus ! S2 G5
Cylindrically- Vertigo ventricosa SuU G3G4
ornate wood snall
Dwarf wedge Alasmidonta
mussel heterodon E E Sl GlG2
Eastern . .
lampmusse Lampsilis radiata SU G5
Eastern . .
pondmussdl Ligumia nasuta SU 4G5
Green floater Lasmigona E S1 G3
subviridis
Northern lance Elliptio fisheriana S3 4
Utterbackia
Paper pondshell imbedillis S3 G5
Rader's snall Glyphyalinia raderi X SH G2
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e State- | Federally- S— G-
Common Name | Scientific Name listed listed Rank Rank
Spruce knob . .
threetooth Triodopsis picea S1 G3
Striped whitdlip | Vebbhelix s1 G?
multilineata
Tidewater mucket | Leptodea ochracea SU 4
Triangle floater | A\aSmidonta E st G4
undulata
Yellow - .
lampmusse Lampsilis cariosa X S1 G3G4
Yellow lance Elliptio lanceolata SU G2G3
Non-Insect Arthropods
: Cambarus
A crayfisn acuminatus S3 G4
A crayfish Orconectes S3 G5
obscurus
A cyclopoid Dlacyc! ops suU G
copepod palustris
A harpacticoid - o
copepod Attheyella spinipes SU G~
Allegheny cave Stygobrqmus_: | 93 ca
amphipod allegheniensis
An amphipod Sygobromus sp 6 S1 G?
An entocytherid Ankyl ocythere su G
ostracod tridentata
An entocytherid Dactylocythere 51 G
ostracod scotos
An isopod Caecidotea sp 1 S1 Gl
An isopod Caecidotea sp 2 S1 G?
An isopod Caecidotea sp 3 S1 G3
An isopod Caecidotea sp 4 S1 G?
An isopod Caecidotea sp 5 S1 G?
An isopod Caecidotea sp 6 S2 G?
AppaJ achian cave | Por homma < GAGS
spider cavernicola
Barrelville
2
amphipod Stygobromus sp 5 S1 G~
Blgge_rs cave S_tygobr_omus E s1 GoGA
amphipod biggers
Dearolf's cave .
amphipod Crangonyx dearolfi E S1 G2G3
Franzs cave Sygobromusfranzi | | 23 | G263
amphipod
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e State- | Federally- S— G-
Common Name | Scientific Name listed listed Rank Rank
Franzs cave Caecidotea franz E st | G263
isopod
Greeqbrler cave Stygob_romus E 51 a3
amphipod emar ginatus
Horseshoe crab Limulus S? G?

polyphemus
Pizzi n's S_tyg_o_bromus s1 GoGA
amphipod pizzinii
Potomac Stygobromus tenuis 3 GAT3T4
amphipod potomacus Q
Price's cave . .
isopod Caecidotea pricei S3 G3G4
Red-legged purse- .
web spider Sohodros rufipes S1S2 4
Roundtop
amphipod Stygobromus sp 14 S1 G?
Shena_lndoah cave Styg(_)k_)romus E s1 G2G4
amphipod gracilipes
Snhivelys cave Oreonetides sp 1 su G?
spider
. , Stygobromus tenuis GAG5T2
Tenuis amphipod tenuis SuU T30
Tidewater Stygobromus
amphipod indentatus Sl G3
I nsects - Beetles
A cave beetle Pseudanophthalmu s1 Gl
ssp 15

A coccinellid .

"
bectle Nephus gordoni SU G~
A dytiscid beetle | Hoperius planatus S2 G?
A hydrophilid Hydrochara suU G
beetle occultus
A hydrophilid Soerchopsis D G
beetle tessellates

e Photuris
A lampyrid firefly bethaniensis SP G1?
. Cicindela
A tiger beetle abdominalis E S1 G5
Atigerbele | Si6indela E s G3
ancocisconensis
A tiger beetle Cicindela purpurea S3 G5
A tiger beetle Cicindela S3 G5

scutellaris
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e State- | Federally- S— G-
Common Name | Scientific Name listed listed Rank Rank
A tiger beetle Cicindela splendida S3 G5
. Cicindela
A tiger beetle unipunctata S3 4
American burying Nlcrqphorus X e Sx G2G3
beetle americanus
Big sand tiger Cicindela formosa SU G5
beetle
Giant stag beetle | Lucanus elephas S1 G3G5
Green-patterned .
tiger bestle Cicindela patruela E S1 G3
Little white tiger - .
bectle Cicindela lepida E S1 4
Northeastern Cicindela dorsalis
beach tiger beetle | dorsalis E T Sl GAT2
Puritan tiger . ,
bestle Cicindela puritana E T S1 G1G2
Schwarz' diving Laccophilus Sx G
beetle schwarz
Seth forest water Hydroch_us E s1 Gl
scavenger beetle | spangleri
Six-banded Dryobius 5
longhorn beetle sexnotatus E Sl G
White tiger beetle | SiCindeladorsalis | ¢ s1 | Gat4
media
I nsects — Butterfliesand Moths
A geometrid moth Cycl ophora S17? G5
nanaria
A noctuid moth Apamea mixta S1 GU
A noctuid moth Hadena ectypa SU G3G4
A noctuid moth Meropleon titan SU G2G4
A noctuid moth Zale curema S17? G34
American .
chestnut Ectoedemia SH GH
o castaneae
nepticulid moth
Appalachian blue Celastrina : S3+4 4
neglectamajor
Atlantis fritillary | Speyeria atlantis T S1 G5
Baltimore Euphydryas
checkerspot phaeton S3 G4
Bog copper Lycaena epixanthe E S1 G4G5
Carolina satyr Hermeuptychia S1S3 G5

sosybius
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e State- | Federally- S— G-

Common Name | Scientific Name listed listed Rank Rank
Chermock s Poanes rrpssason E s1 GAT1
mulberry wing chermocki
Ch&stn_ut Synanthedon Sx G3G5
clearwing moth castaneae
Cobweb skipper Hesperia metea S3 G4AG5
Compton Nymphalis
tortoi seshell vaualbum E S1B G5
Cypress sphinx i
moth | sopar ce cupress SU 4
Dion skipper Euphyes dion S3 4
Dotted skipper | esperia attalus SH | G3cars

sossonae
Dusky azure Celastrina ebenina E SH 4
Early hairstreak Erora laeta E S1 G34
Edwards : .
hairstreak Satyrium edwardsii E S1 4
Frosted elfin Incisaliairus E S1 G3
Giant swallowtail | Papilio cresphontes I S2 G5
Golden-banded
skipper Autochton cellus X SH 4
Gray comma Polygonia progne S1S3 G5
Great purple .
hairsireak Atlides halesus T S1S2 G5
Harriss -
checkerspot Chlosyne harrisii T S2 4
Hessal's hairstreak | Mitoura hesseli SH G34
Hickory Satyrium
hairstreak caryaevorum E St G4
Hoary dfin Callophrys polios S1 G5
Indian skipper Hesperia sassacus S3 G5
King's hairstresk | Satyrium kingi E S1 G3G4
Long dash Polites mystic S3 G5
Marbled Catocala
underwing mar mor ata SH G3G4

. . Neonympha

Mitchell's satyr mitchalli E SR G1G2
Mottled : -
duskywing Erynnis martialis E S1 G3G4
Northern crescent | Phyciodes cocyta SP G5
Northern , . :
hairstreak Fixsenia ontario E S1S2 AT4
Northern . .
metalmark Calephelisborealis T S2 G34
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e State- | Federally- S— G-
Common Name | Scientific Name listed listed Rank Rank
Olympia marble Euchloe olympia I S2 G4G5
Palamedes .
swallowtail Papilio palamedes E S1 G5
Pepper and salt .
skipper Amblyscirtes hegon I S2 G5
Persius . Eryr)nl spersius SH G5T2T3
duskywing persius
Phleophagan .
chestnut Eﬁltgoedﬁ;n ': SH GH
nepticulid moth prieopnag
Pine barrens Zanclognatha
zanclognatha martha SIS3 G4
Pink-edged Coliasinterior S1 G5
sulphur
Preuou; Catc_)cal a pretiosa SH GAT2T3
underwing pretiosa
Rare skipper Problema bulenta T S1 G2G3
Regal fritillary Feyeriaidalia X SH G3
Segsi de golgenrod Papaipema duovata SU 4
stem borer
Silver-bordered Boloria selene S3 G5
fritillary
Silvery blue Glaucopsyche | 2 G5
lygdamus
Southern grizzled
skipper Pyrgus wyandot E S1 G2
Tawny crescent | | 1Yclo0es batesi X SH | o471
batesii
Thebuckmoth | Hemileucamaia su | G55
maia
Three-horned Pachypolia
moth atricornis SH G3G4
;WO' spotted Euphyes bimacula E S1 G4
ipper
West virginia Pieris virginiensis s3 G3G4
white
I nsects — Dragonflies and Damselflies
A snaketall Ophiogomphus sp 1 S1 G?
AII_egheny river Macroml_a _ < ca
cruiser alleghaniensis
Alleghgny Qphlogomphus D c3
snaketail incurvatus
Amber-winged :
spreadwing Lestes eurinus S3 G4
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e State- | Federally- S— G-
Common Name | Scientific Name listed listed Rank Rank
American emerald | Cordulia shurtleffi S3 G5
Arrowhead Cordulegaster
spiketail obliqua S2 G4
. Enallagma
Atlantic bluet doubledayi SH G5
Attenuated bluet Enallagma daeckii S3 4
Aurora damsel Chro_magn on S3+4 G5
conditum
Azure bluet Enallagma S3+4 G5
aspersum
Band-winged Sympetrum 3 G5
meadowhawk semicinctum
Bar-winged Libellula axilena s3 G5
skimmer
Beaverpond . .
backettail Epitheca canis S3 G5
Big bluet Enallagma durum S3 G5
Black-tipped Aeshna . < ca
darner tuberculifera
Blackwater bluet | Enallagma weewa S1 G5
Blue- faced Sympetrum
meadowhawk ambiguum s34 G5
Brown spiketail C_qrdul egaster S2 G5
bilineata
Burgundy bluet Enallagma dubium S1 G5
Canada darner Aeshna canadensis S2 G5
Chalk-fronted | | ;pe)) 1 julia s2 G5
skimmer
Cherry-faced Sympetrum
meadowhawk internum S2 G5
Cobra clubtail Gomphusvastus S3 G5
Comet darner Anax longipes S3 G5
Common Progomphus
sanddragon obscurus S3 G5
Crimson-ringed Leucorrhinia
whiteface glacialis Sl G5
Nasiaeschna
Cyrano darner pentacantha S3 G5
Delta-spotted Cordulegaster
Spiketail diastatops S3 G5
Dot-tailed Leucorrhinia
whiteface intacta 3 G5
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e State- | Federally- S— G-
Common Name | Scientific Name listed listed Rank Rank
Eastern red Aﬁp!’ll agrion 3 G5
damsel saucium
Eastern ringtail Er petogomphus S2 G5
esignatus
Elfin skimmer Nannothemis bella S1 4
Elusive clubtail Stylurus notatus SU G3
Emerald
spreadwing Lestesdryas SH G5
Faded pennant Celithemis ornata S1 G5
Fine-lined S_omatochl ora < G5
emerald filosa
Four-spotted Br ac_hymeﬂ a 34 G5
pennant gravida
Goldenwinged Libellula
skimmer auripennis S3 G5
. Tachopteryx
Gray petaltail thoreyi S2 4
Great spreadwing | Archilestes grandis S3 G5
Green-faced Gomphus
clubtail viridifrons Sl G3
Green-striped Aeshna verticalis S2 G5
darner
Hagen's bluet Enallagma hageni S3+4 G5
Harlequin darner Gomphaeschna S3 G5
furcillata
Harpoon clubtail Gomphus S1 4
descriptus
Hudsonian Leucorrhinia
whiteface hudsonica S &5
Lance-tipped Aeshna constricta SH G5
darner
Lauras clubtail Sylurus laurae S2 4
. Sylogomphus
Least clubtail albistylus S3A4 G5
Little blue Erythrodl plax s1 G5
dragonl et minuscula
Lyre-tipped .
spreadwing Lestes unguiculatus SH G5
Mantled baskettail | EPtheca SH a4
semiaquea
Marsh bluet Enallagma ebrium SH G5
Marthas pennant | Celithemis martha S2 4
Midland clubtail Gomphus fraternus S2 G5
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e State- | Federally- S— G-
Common Name | Scientific Name listed listed Rank Rank
Mocha emerad S_bmat_ochl ora S3+4 G5
linearis
North_ern pygmy Lanthus parvulus S1 4
clubtail
Ocellated darner Boyeria grafiana S1 G5
Pale bluet Enallagma SH 4
pallidum
. Dorocordulia
Petite emerald lepida SH G5
Piedmont clubtail | Gomphus parvidens SH 4
Rainbow bluet | Callagma S G5
antennatum
Rapids clubtail | GOMPhus st | cac
guadricolor
River jewelwing Cal optgryx S1 G5
aequabilis
Riverine clubtall Sylurus amnicola SH 4
Robust baskettail | Epitheca spinosa S1S2 4
Royal river Macromia
cruiser taeniolata 3 G5
Russet-tipped .
clubtail Sylurus plagiatus S3 G5
Rusty snaketail | OPhiogomphus 2 G5
rupinsulensis
Sable clubtail Gomphus rogersi E S1 4
Sedge sprite Nehalennia irene S3 G5
Seepage dancer Argia bipunctulata S3 4
. Helocordulia
Selys sunfly sysi S2 4
Skillet clubtail | GOmPhus SH G3
ventricosus
Ski-tailed emerald | Somatochiora s G5
elongata
Enallagma
Slender bluet traviatum S3 G5
Smoky rubyspot Hetaerina titia SH G5
Southgrn pygmy Lanthus vernalis S1 4
clubtail
. Nehalennia
Southern sprite integricollis S1S82 G5
Sparkling Calopteryx s | o
jewelwing dimidiata
Sphagnum sprite | Nehalennia gracilis S2 G5
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e State- | Federally- S— G-
Common Name | Scientific Name listed listed Rank Rank
Spine-crowned Gomphus
clubtall abbreviatus SH G364
Splendid clubtail | SOmMPUS SH G4
lineatifrons
Spotted
spreadwing Lestes congener S3 G5
Spring blue Aeshna mutata E sl | cac4
darner
Stripe-winged . .
baskettail Epitheca costalis S1 4
Stygian Neurocordulia D G5
shadowdragon yamaskanensis
Superb jewelwing | Calopteryx amata S2 4
Swesetflag .
soreacwing Lestes forcipatus S3 G5
Taper-tailed Go_mphaeschna < ca
darner antilope
Tiger spiketail | COrdulegaster 9 4
erronea
Somatochlora
Treetop emerald provocans S1 4
Tule bluet Enallagma SH G5
carunculatum
Turguoise bluet E_nallagma S34 G5
ivagans
Uhler's sundragon | Helocordulia uhleri S3 G5
Vesper bluet Enallagma S3 G5
vesperum
White corporal Libellula exusta S1 4
White- faced Sympetrum
meadowhawk obtrusum S3 G5
Yellow-sided Libellula flavida 2 G5
skimmer
Zebra clubtail Sylurus scudderi S1 4
Insects— Other Orders
A cicadellid .

"
leafhopper Chlorotettix sp 1 SU G~
Crgbtre(_a cae Arrhopalitessp 1 SU G?
springtail
Eastern sedge . .
barrens L|_motett|x S1 Gl

minuendus
planthopper
Pitcher-plant . e
MoSgito Wyeomyia smithii S2 G5
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e State- | Federally- S— G-
Common Name Scientific Name listed listed Rank Rank
Walker's tusked Potamnthus su G5
Sprawler walkeri

Using the best available and current information, this chapter summarized the full array of
wildlife found in Maryland and identified GCN species in each taxonomic group (addressing
Element #1). The next chapter will provide detailed information about the distribution and
condition of the identified key wildlife habitats, the threats to them, and the required
conservation actions and inventory, monitoring, and research needs to address each habitat
and the GCN species that are found there.
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Chapter 4: Key Wildlife Habitats and their Conservation

This chapter is the “meat” of the document and addresses aspects of Elements#1, #2, #3,
and #4. This chapter isfocused on Maryland' s key wildlife habitats. The best available
current information regarding the description, condition and distribution of key wildlife
habitats (directly addressing Element #2) is provided and then linked with the associated
GCN species found in that habitat (addressing Element #1). Threats that affect each of these
habitats are listed (addressing Element #3) following each habitat description. There are
many conservation actions (CA) that have been identified for each habitat, and the highest
priority conservation actions are highlighted (addressing Element #4). Appendix 4 lists the
compiled actions from existing national, international, regional, state, and local plans that
were originally compiled and ranked by staff and stakeholders, followed then by severa
additional ranking iterations. It isimportant to recognize that conservation actions will be
implemented depending on funding, resources, manpower, and partnerships, and thus this
chapter only highlights those that are considered overal as the highest in importance.
Appendix 1b links provides details of the information on threats that was used to assist in the
development of conservation actions. Conservation actions are listed in sufficient detail to
guide the development and execution of specific projects and programs to implement those
actions; potential performance measures are presented immediately after each action. If
available information is insufficient to describe needed conservation actions, the WDCP lists
the identified inventory, monitoring, and research (IMR) needs for obtaining information to
develop specific conservation actions.

The distribution and abundance of Maryland’ s wildlife species are directly related to the
condition and location of their habitats. While some species can be found in a variety of
habitats, many are less adaptive and are restricted to one or relatively few habitats. Thisis
especially true for the rarest and most vulnerable wildlife species, including the GCN wildlife
species identified for Maryland (Chapter 3). These specific habitats, themselves, often
exhibit arestricted distribution in Maryland. This distribution isinfluenced by the diversity
of Maryland’s five mgjor east-west physiographic provinces: Lower Coastal Plain, Upper
Coastal Plain, Piedmont, Ridge and Valley, and Allegheny Plateau. Maryland’s latitude also
supports the overlap of ranges for typically northern or southern species. Aquatic habitats
also exhibit a wide range, from saline Atlantic Ocean and coastal bays, to brackish
Chesapeake Bay estuary, to fresh water streams, rivers and ponds. This adds to Maryland’s
wildlife and habitat diversity, but also influences the somewhat limited distribution of certain
wildlife species and their habitats (Lawrence 1984, Lawrence and Gross 1984, Fergus 2003).

Habitats that support GCN species are broadly referred to here as “Key Wildlife Habitats”.
These key wildlife habitats can be further divided into finer scale vegetative associations,
The restricted or vulnerable associations that support unique assemblages of plant and animal
species are referred to as “Rare Natural Communities’. MD DNR’s NHP tracks rare natural
communities, as it does the individual rare plant and animal species throughout the state. A
rare natural community can be rare for a number of reasons. It might represent a habitat on
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the northern or southern extent of its range, or be declining or vulnerable due to
anthropogenic threats or natural causes.

These rare natural communities can aso represent coarse-filter surrogates or umbrellas for
little known wildlife species. Thisis particularly true for the thousands of invertebrate
species that are poorly understood and studied. Identification and protection of these rare
natural communities within key wildlife habitats can be an effective, more holistic approach
to conservation by saving all the pieces, as part of “intelligent tinkering” espoused by Aldo
Leopold in A Sand County Almanac (Leopold 1949). Since then, alarge body of literature
has devel oped, supporting this coarse-filter, community approach that evolved into “systems
ecology”.

Identification of Key Wildlife Habitats

As with the process for identification of wildlife GCN species discussed in Chapter 3,
Maryland’s key wildlife habitats were identified though input, analysis, and review by MD
DNR staff, scientific experts, and various stakeholders. For coarse-filter planning,
information from the existing standardized ecoregion and vegetative classification systems
was used, including the Classification of the Vegetation Communities of Maryland: First
Iteration — a subset of the International Classification of Ecological Communities:
Terrestrial Vegetation of the United States (Harrison 2004). Harrison’s work was collapsed
into fewer categories and augmented by comparison with other classification systems, such
as those found in Classification of Wetlands and Deepwater Habitats of the United Sates
(Cowardin et. a. 1979), A Land Use and Land Cover Classification System for use with
Remote Sensor Data (Anderson, et. al. 1976) and Field List of the Birds of Maryland
(Robbins and Bystrak 1977). Thisresulted in an initial list of habitats important to wildlife
in Maryland. Thislist was then cross-walked with NatureServe's Terrestrial Ecological
Systems (Appendix 2) as suggested by the TAFWA committee to ensure regional and
national consistency. MD DNR staff, with assistance from scientific experts, associated each
GCN species with the list of wildlife habitats. The resulting habitat and associated species
spreadsheet was refined and any missing data was supplied based on best available current
information. Stakeholder feedback from review of the identified key wildlife habitats and
associated GCN species was also incorporated into the final working spreadshest.

This process resulted in alist of 35 key wildlife habitat types for conservation purposes
(Table 4.1). Each terrestrial key wildlife habitat usually contains more than one natural
vegetative community that is similar in vegetative structure and characteristics in terms of
wildlife habitat. However, some terrestrial habitats are essentially either unvegetated or rely
on factors other than their sparse vegetation to define them (e.g., substrate) (Appendix 2).

Table 4.1 Maryland’s 35 Key Wildlife Habitats

PROVINCE OF OCCURRENCE
# |[KEY WILDLIFE HABITAT AP RV PD UCP | LCP
TERRESTRIAL & WETLAND HABITATS
1 |Old Growth Forests X X X X X
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PROVINCE OF OCCURRENCE

KEY WILDLIFE HABITAT

AP

RV

PD

UCP

LCP

Early Successional Forests

X

X

X

X

Maritime Forests and Shrublands

Loblolly Pine - Oak Forests

Mesic Deciduous Forests

Dry Oak - Pine Forests

Northern Conifer - Hardwood Forests

Floodplain Forests

OlO(N|O|O W[N] H*

Upland Depressional Swamps

XX | X[ X[ X

XX | X[ X[ X

XXX X[ X

XXX X| X[ X

10

CarolinaBays

11

Verna Pools

>

12

Forested Seepage Wetlands

13

Bog and Fen Wetland Complexes

14

Nontidal Shrub Wetlands

XX XX

X[ XXX

15

Tida Shrub Wetlands

16

Nontidal Emergent Wetlands

x

>

17

Tidal Marshes

18

Grasdands

X[ XXX X[ X[X]X

XX XX X|X[X]X]X|X[X[X]X]|X|X[X]X

19

Barrens and Dry Glades

20

Cliffs and Rock Outcrops

x

x

21

Caves, Mines, and Springs

XXX | X

X[ XXX

X[ XXX

x

x

22

Coastal Beaches, Dunes, and Mudflats

STREAM & RIVER HABITATS

23

Coldwater Streams

X

24

Limestone Streams

X

25

Highland Streams

26

Piedmont Streams

27

Coastal Plain Streams

28

Blackwater Streams

29

Highland Rivers

30

Piedmont Rivers

31

Coastal Plain Rivers

ESTUARINE & MARINE HABITATS

32

Oligohaline Estuaries (low sdinity)

33

Mesohaline Estuaries (medium sdinity)

x

34

Polyhaline Estuaries (higher salinity)

X[ XX

35

Ocean

X

Key: AP=Alleghany Plateau; RV=Ridge and Valley; PD=Piedmont; UCP= Upper Coastal Plain

and L CP= Lower Coastal Plain
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Once the list of key wildlife habitats was compiled, the need for a more comprehensive
wildlife information system and, more specifically, for geographic information system (GIS)
mapping data addressing the distribution of the key wildlife habitats was determined. The
current scientific inventory and geo-spatial databases were not sufficient to produce accurate
distribution and status maps for all of the GCN species, their associated key wildlife habitats,
or vegetative associations identified during the WDCP process. Since coarse-level habitat
information is critical as a surrogate for some of the GCN species lacking adequate
distribution and abundance data, the field inventories and analysis required to produce these
resources remain a priority.

The first iteration of the distribution maps of Maryland' s key wildlife habitats are included in
this chapter, within each habitat section, for all but one of the 35 habitats. Insufficient data
exists on the distribution of Forested Seepage Wetlands to create a meaningful first iteration
map. GIS datalayers have been developed for the purpose of generating a graphical
representation of the general distribution of these habitats. These maps were compiled using
existing data sources, such as USFWS National Wetlands Inventory data (NWI); USGS Mid-
Atlantic Gap Analysis Program vegetation data (MDN-GAP), National Elevation Dataset
(NED), National Hydrography Dataset (NHD), and Geographic Names Information System
(GNIS); USDA Soil Conservation Service generalized soils data (STATSGO); FEMA Q3
Floodplain data; MD Department of Planning’s Land Use/Land Cover data; UMD
Appalachian Environmental Lab (AEL) deep mines dataset; MD DNR MBSS/Versar Inc
streams data (MBSS100Kk); and other MD DNR data provided by various sources, including
Maryland Geological Survey (MGS), Resource Assessment Service (RAS) and NHP. The
accuracy of these key wildlife habitat GIS data layers varies greatly, ranging from field-
verified locations to predictive models, and many will need additional ground-truthing and
other quality control measures and refinements before they should be considered accurate
enough to use for most other purposes, especiadly at alocal level.

However, these maps can be used as atool to help direct distribution and abundance surveys
of GCN species within these habitats and associated vegetative communities. The maps may
also support the development of statewide strategies for specific key wildlife habitats on state
and private lands designed to benefit al wildlife. Although the Biotics GIS system
maintained by NHP contains |location data for the rarest wildlife species in the state,
predictive models of terrestrial vertebrate distribution developed in conjunction with the
Mid-Atlantic Gap Analysis Program/USFWS/UMES provide the best overall distribution
information for the remaining terrestrial vertebrate GCN species at this time (McCorkle,
Gorham and Rasberry 2005). These data were used to compile the maps depicting the
distribution of each magjor taxa group within Chapter 3. Further mapping of "ecological
landscapes' and natural communities will identify and delineate land areas with similar
topography, bedrock type, soils, surface hydrology, vegetation, and land use. Thiswill alow
improved analyses and prediction of the distribution of species and habitats of greatest
conservation need within their ecological context and provide an important tool to assist in
the conservation of unique habitats within the framework of natural biological systems.
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Threats and Conservation Actions

Maryland' s wildlife and key wildlife habitats face formidable threats including habitat |oss,
degradation, fragmentation, disturbances (both natural and anthropogenic), pollution, etc.
Thereis clear consensus that the loss and degradation of viable wildlife habitat across the
state from Maryland’ s human population increase and related development pressures remains
the primary overarching threat to GCN species. A genera discussion of threatsisincluded in
Chapter 1 and a summary of the overarching statewide threats to our wildlife and habitatsis
provided in Table 1.3. Threats and associated conservation actions that are best categorized
as specific to certain wildlife taxa groups are included in Chapter 3. Those threats that
pertain to the key wildlife habitats are listed in this chapter within each applicable key
wildlife habitat section.

How Conservation Actions were Developed

Potential conservation actions were initialy identified from awide variety of existing plans
and resources, including those of MD DNR and other agency and non-profit conservation
groups relevant to wildlife and habitat conservation in Maryland at the state, regional, and
national scales (Appendix 4a). Additional conservation actions were identified by staff
during areview process to ensure that each threat had at least one related conservation action,
as well as by various stakeholders during the WDCP input process to capitalize on the most
current data and knowledge available.

To facilitate implementation of identified strategies and tasks, conservation actions are
included at three levels: habitat- focused (affecting all species GCN within one or more key
wildlife habitats), species-focused (addressing GCN species by taxonomic groups and
provided in Chapter 3), and “other” (including policy-based actions and education/outreach).
Each conservation action has specific detail to facilitate implementation. Potential key
partners at the local, state, regiona and national levels are also identified for conservation
actions (Appendix 4b). Both staff and stakeholders were asked to provide input to determine
the highest priority conservation actions, according to their effectiveness in addressing
specific threats for the species and their habitats, and were given opportunity to provide input
through a series of meetings, workshops, and review over the internet.

Statewide or Overarching Conservation Actions

Conservation actions are organized in several ways to best address the needs of Maryland's
wildlife and its conservation. It is clear that conservation occurs at multiple scales, from the
most specific population and local level to the more broad, statewide and overarching habitat
and landscape scales. This chapter presents conservation actions across the spectrum of
scales in order to capture the breadth of conservation reeded in Maryland. First it presents
the broadest, overarching, statewide actions, and then presents more specific habitat- focused
actions for each of the key wildlife habitats.
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During the process of identifying conservation actions for GCN species and key wildlife
habitats, recurring patterns and issues crossed taxa and ecological boundaries. These critical
“overarching” conservation actions were recognized to have broader impacts across taxa and
habitats (see Table 4.2). This set of broad conservation actions best address the primary
“overarching” threats previously identified in Chapter 1. Some of the identified strategies,
such as comprehensive natural resource inventories and species/taxon surveys and life-
history information collection by MD DNR staff, experts and partners, directly address the
lack of a scientific knowledge base regarding habitat and associated wildlife species
distribution, abundance, and condition. This new information is critical in determining
limiting factors and habitat requirements to improve management for all GCN species across
habitats. This information will also provide data for the identified need of GIS mapping and
database management capacity that is so critical for monitoring and adaptive review of
strategies.

Table 4.2 Overar ching Statewide Conservation Actions

Secure adequate funding at the state, federal, local, and private levels to implement this
WNDCP, including developing mechanisms for wildlife diversity users to help fund this
Conservation Plan

Maintain and disseminate appropriate data and GIS data layers on wildlife diversity and key
wildlife habitats

Collaborate with partners and appropriate industries to implement this Conservation Plan

Utilize public outreach to increase awareness by the public of the value of wildlife diversity
conservation and to garner public support for such

Develop recreational opportunities related to wildlife diversity to enhance public appreciation
for the conservation of wildlife diversity and the key wildlife habitats that support them

Complete the development of Maryland’s natural community classification and map spatially
explicit locations for all natural community types using GIS technology

Identify the most important sites throughout the State for wildlife diversity conservation

Develop a core network of protected wildlife diversity conservation lands to capture the full
array of Maryland' s wildlife species

Develop mechanisms to ensure adequate connectivity of important wildlife diversity
conservation sites

Establish effective laws, regulations, and ordinances at the local, state, and federa levelsto
conserve wildlife diversity

Fully implement all existing recovery plans for threatened and endangered species and
species of conservation concern

Adequately enforce existing laws, regulations, and ordinances to protect GCN species

Enlist the support of elected officials at the state, local, and federal levels

Incorporate wildlife diversity conservation at the local land use planning level

Collaborate with sportsmen’ s organizations to effectuate wildlife diversity conservation

Collaborate with Chesapeake Bay conservation initiates to incorporate wildlife diversity
conservation into the efforts to “ save the bay”

Develop and utilize incentives for private landowners to conserve key wildlife habitat on
their lands

Utilize acquisition and easement programs to conserve high quality key wildlife habitat
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Utilize existing environmental regulatory programs at the state, local, and federal levelsto
conserve key wildlife habitat

Develop and implement invasive species management programs to reduce or prevent impacts
to GCN species and key wildlife habitats

Train staff, partners, private landowners, and elected officials on state-of-the-art wildlife
diversity conservation science, techniques, and philosophy

Coordinate conservation actions at regional and national levels

Work with private landowners and public land manager to assist with appropriate
management for key wildlife habitats and GCN species

Develop programs and strategies to monitor key wildlife habitats and the effectiveness of
conservation actions

Many of these high priority overarching conservation actions are strategies and activities that
are already being accomplished by MD DNR and its numerous partners. However, this
WDCP will provide a new context or framework to understand the importance of those
actions with regards to conserving the full array of Maryland s wildlife.

Maryland’s Key Wildlife Habitats

Following is a description of each key wildlife habitat, its location and condition, the threats
to each habitat type, and the conservation actions and research, inventory, and monitoring
needs that should to be implemented in order to abate those threats and conserve each habitat
type and the associated wildlife species. Lists of associated GCN species and associated rare
and unique natural communities, as well as some of the other wildlife speciesthat MD DNR
is currently managing, are also presented for each of the key wildlife habitats.

The list of threats has not been presented in any priority order. The sameistrue for the list of
research, inventory, and monitoring needs. However the list of conservations actions has
been grouped such that the highest priority actions are included at the top in bold text. There
is no intentional additional order to the list (i.e., the sixth one listed is not necessarily the
sixth most important action). This list of priorities was developed by summarizing the input
worksheets from the July 2005 stakeholder workshop and comments received from the
website. The WDCP devel opment team reviewed the stakeholder priority results and
provided further refinements.
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Terrestrial and Wetland Habitats

(1) Old Growth Forests

Description:

Old growth forest historically
occurred throughout Maryland,
dominating the landscape and
representing a broad range of forest
types. Today, only scattered
remnants remain in the state and
elsewhere in eastern temperate
North America. Old growth has
been generally defined as forests in
existence since pre-settlement times
and lacking any significant, direct
Euro-American disturbance. It has also been referenced using such terms as primeval,
climax, virgin, and ancient forest. An interesting account and description of the pre-
settlement forest of Maryland can be found in Robbins and Blom (1996). In arecent, on
going effort by MD DNR to map and characterize extant old growth forest throughout the
state, the following definition has been applied:

An old growth forest is a minimum of 2 ha (5 acres) in size with a preponderance of old
trees, of which the oldest trees exceed at least half of the projected maximum attainable age
for that species, and that exhibits most of the following characteristics:

1. Shade tolerant species are present in al age/size classes.

2. Thereare randomly distributed canopy gaps.

3. Thereisahigh degree of structural diversity characterized by multiple growth layers
(canopy, understory trees, shrub, herbaceous, ground layers) that reflect a broad spectrum
of ages.

4. Thereisan accumulation of dead wood of varying sizes and stages of decomposition,
standing and down, accompanied by decadence in live dominant trees.

5. Pit and mound topography can be observed, if the soil conditions permit it.

Location and Condition:

Although old growth forest was once a dominant feature throughout most of the Maryland
landscape, only about 40 small, scattered remnants remain (MD DNR, unpublished data).
The ongoing inventory for old growth forests on state lands has documented 1,679 acres of
this important key wildlife habitat in western Maryland. This habitat is fragmented into
small patches ranging in size from about 3 to 390 acres. Only five areas exceed 100 acres
each. Most are considerably smaller (3-50 acres) and confined to isolated steep slopes,
sheltered ravines or otherwise difficult to access areas where they were spared from logging
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and deforestation. However, their isolation and limited acreage, along with increasing
degradation of the surrounding landscape (e.g., via fragmentation) has compromised their

ability to support old growth flora and fauna and function as intact ecosystems. Many areas
are aso threatened by logging, invasive plant species, introduced insect pests and pathogens,
and disruption of natural disturbance processes.

Approximately 95% of al remaining old growth forest that has been documented during the

ongoing inventory is located on state lands. The remainder is either on federal (0.4%) or
private lands (4.7%). Some of the best remaining examples occur on Savage River State
Forest and Potomac-Garrett State Forest in Garrett County.

Figure 4.1 Location of Old Growth Forestsin Maryland documented to date (Source: MD DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals

Northern flying squirrel

Bald eagle

Allegheny woodrat

Rafinesque's big-eared bat

Barred owl

American marten

Silver-haired bat

Bicknell's thrush

Bobcat

Smoky shrew

Black-and-white warbler

Delmarva fox squirrel

Southeastern myotis

Black-billed cuckoo

Eastern red bat

Southeastern shrew

Blackburnian warbler

Eastern small-footed myotis

Southeastern star-nosed mole

Black-throated blue warbler

Eastern spotted skunk

Southern bog lemming

Black-throated green warbler

Hoary bat Southern pygmy shrew Blue-headed vireo
Indiana bat Southern rock vole Broad-winged hawk
Leastweasel Southern water shrew Brown creeper

Long-tailed shrew

Birds

Brow n-headed nuthatch

New England cottontail

Acadian flycatcher

Canada warbler

North American Porcupine

American redstart

Cerulean warbler
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Chuck-will's widow

Eastern box turtle

Cypress sphinx moth

Common raven

Eastern hog-nosed snake

Dusky azure

Dark-eyed junco

Northern pinesnake

Early hairstreak

Eastern towhee

Northern scarletsnake

Giant swallowtail

Golden-crowned kinglet

Timber rattlesnake

Golden-banded skipper

Hairy woodpecker

Wood turtle

Gray comma

Hermit thrush

Amphibians

Great purple hairstreak

Hooded warbler

Kentucky warbler

Allegheny Mountain dusky
salamander

Hessel's hairstreak

Louisiana waterthrush

Barking treefrog

Hickory hairstreak

Magnolia warbler

Eastern mud salamander

King's hairstreak

Northern goshawk

Eastern narrow -mouthed toad

Marbled underwing

Northern parula

Eastern spadefoot

Northern crescent

Northern saw -whet owl

Eastern tiger salamander

Palamedes swallowtall

Northern waterthrush

Green salamander

Pepper and salt skipper

Olive-sided flycatcher

Jefferson salamander

Phleophagan chestnut nepticulid
moth

Ovenbird

Long-tailed salamander

Pine barrens zanclognatha

Pileated woodpecker

New Jersey chorus frog

Precious underwing

Prairie warbler

Northern red salamander

The buckmoth

Prothonotary warbler

Seal salamander

Three-horned moth

Red-breasted nuthatch

Red-cockadedwoodpecker

Red-eyed vireo

Wehrle's salamander West virginia white
Inverts: Dragonflies & Inverts: Beetles
Damselflies

Red-headed woodpecker

Arrowhead spiketail

Giant stag beetle

Red-shouldered hawk

Brown spiketail

Six-banded longhorn beetle

Scarlet tanager

Delta-spotted spiketail

Inverts: Spiders

Summer tanager

Gray petaltail

Red-legged purseweb spider

Swainson's thrush

Harlequin darner

Inverts: Land Snails

Swainson'swarbler

Northern pygmy clubtail

Angular disc

Veery

Southern pygmy clubtail

Bear creek slitmouth

Wayne's black-throated green
warbler

Taper-tailed darner

Cherrydrop snail

Tiger spiketail

Cylindrically-ornate wood snail

Whip-poor-will

Inverts. Butterflies& Moths

Rader's snail

Winter wren

A noctuid moth

Spruce knob threetooth

Wood thrush

A noctuid moth

Striped whitelip

Worm-eating warbler

American chestnut nepticulid moth

Yellow -bellied sapsucker

Appalachian blue

Rare Natural Communities

Yellow -throated vireo

Carolina satyr

Reptiles

Chermock's mulberry wing

**This is considered the highest
quality condition/stage of any
forested community and is therefore
rare from that standpoint**

Broad-headed skink

Chestnut clearwing moth

Cornsnake

Compton tortoiseshell

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, eastern gray squirrel, eastern fox squirrel, red squirrel, red fox,
common gray fox, coyote, fisher, common raccoon, Virginia opossum, striped skunk, long-
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tailed weasel, mink wild turkey, ruffed grouse, and American crow. Management plans and
conservation programs for these game species are currently being implemented by MD DNR,
USFWS, and many other partners.

Threats:

o0 oW

2Q ™o

Conversion to other land uses or forest types that results in loss of habitat
Pesticide use and contamination that directly or indirectly affects GCN species
Incompatible management practices that result in degradation of habitat
Development and land use, including roadways and trails that results in forest
fragmentation and isolation

Deer overbrowsing or other causes that result in loss of forest structural diversity
Forest pest species that may have landscape- level effects

Invasive/exotic species that result in degradation of habitat

Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Selective timber harvest and hemlock wooly adelgid that causes |oss of spruce
and hemlock components in some old growth forests

Human disturbance, including ATV use, which results in degradation of habitat
Altered fire regime which result in loss conversion of old growth conditions

Conservation Actions:

a
b.

C.

Chapter 4

Conserve large blocks of contiguous forest wher e appropriate [Measure: # of
acres contiguous forests conserved]

Protect all old growth forest habitat and adequate for ested buffer s[Measure: #
of acres old growth forest and buffers protected]

Increase old growth forest habitats wher e feasible [Measure: # of acres additional
potential old growth forest protected]

Establish and maintain landscape-scale protected habitat and movement
corridors, [Measure: # of acres protected habitat established; # of acres new corridors established and
protected]

I ncor porate forest conservation actions into land use and land planning
efforts by local, state, and federal agencies[Measure: # of local, state, and federal agency
plansincorporating wildlife focused forest habitat management actions]

Minimize fragmentation of large, contiguous for est blocks[Measure: % of large,
contiguous forest blocks remaining unfragmented)]

I dentify areasthat will become future old growth for ests[Measure: #of sites
identified as potential future old growth forests)

Develop incentives for private land owners to conserve old growth on their
proper ties [Measure: # of incentives devel oped; # of new participants maintaining this habitat type]
Develop and implement protocols to control invasive species in a manner
compatible with GCN species [Measure: # of protocols developed; # of sites with management
implemented)]

Limit access and educate the public about the value of old growth and its

conservation to address human disturbance iSSUes [Measure: # of sites with limited access
and educational signage; # of educational materials developed and distributed]
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Develop habitat management guidelines for use by foresters and land managers

and work with them to implement such[Measure: guidelines developed; # of sites with
cooperative management project; # of acres of this habitat managed for GCN species)

Restore spruce, hemlock and chestnut components where feasible [Measure: # of acres
forest with spruce/heml ock/chestnut components restored)]

Implement appropriate IPM practices to minimize the effects of serious forest pest
speci €S [Measure: # of sites or acreswith |PM practices implemented]

Limit the use of pesticides such that GCN species and this habitat are not
adversely affected [Measure: # of sites with reduced quantity or frequency of pesticide use]

Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols developed; # of sites with management i mplemented]

Restore degraded habitats through appropriate techniques [Measure: # of acres degraded
habitat restored]

Work with Maryland DOT to improve transportation planning for new roads to

minimize fragmentation of habitat [Measure: # or miles of new roads planned with
comments/input to minimize forest fragmentation]

Inventory, Monitoring and Research Needs:

a

Chapter 4

Initiate long-term monitoring studies of GCN species, including forest interior

birds and invertebrates [Measure: # of monitoring studies established; # of monitoring studies
conducted]

Conduct research on basic ecology, breeding parameters and life histories of GCN
species, especially invertebrates [Measure: # of research projects conducted conducted; # of
research papers published]

Conduct species surveys and determine distribution and abundance of GCN
species, especially invertebrates [Measure: # of surveys completed]

Conduct research to determine habitat use and requirements, movement patterns

and dispersal of GCN species, especially invertebrates [Measure: # research projects; # of
research papers published]

Determine forest matrix regquirements [Measure: development of matrix model; # of
conservation actions modified and re-prioritized based on model]

Monitor forest health and pest impacts [Measure: # of monitoring studies established]
Continue inventory for old growth forests on public and private lands throughout
the state [Measure: # of sites or acresinventoried]
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(2) Early Successional Forests

Description:

Early successiona forests are upland
areas dominated by shrubs and small
trees (< 8 mtall). This habitat occurs
statewide in five broad settings:

Recently logged forests. Early
successional habitat begins to develop
within one year of atimber harvest
and may persist for 10-20 years or
more depending, in part, on pre-
harvest forest conditions, soil type,
the size and type of regeneration cut (e.g., clearcutting, single-tree selection, shelterwood),
and post-harvest silvicultural treatments (e.g., seedling plantings vs. natural regeneration,
thinnings). Habitat suitability for most early successional species of conservation corcern
tends to peak 2-10 years following harvest. Many such species are no longer present once
tree canopy closure is attained.

Succeeding nonforested land. Examples include former cropland, pasture, old fields and
reclaimed strip mines that are reverting to a forested state via natural succession or plantings.
Early successional habitat may persist for 10-20 years or longer depending, in part, on the
size of the opening, surrounding habitat conditions, prior land use, site conditions and the
degree of woody plant browsing by deer and other mammals.

Temporary natural forest openings. Natural forest canopy openings result from a variety of
natural disturbances including windthrow, ice storms, fire, beavers, tree senescence, insect
outbreaks and pathogers. Canopy openings can range in size from small (< 0.4 ha), scattered
light gaps to extensive (> 100 ha) blowdown areas. Large tracts (10-100 ha or larger) of
early successiona habitat may develop following severe ice storms, tornados and hurricanes.
In riparian areas, beavers and floods may create sizeable openings. Although not native to
North America, moderate to severe gypsy moth outbreaks can aso result in large areas of
early successional habitat. The duration of these temporary openings varies from a few years
in scattered light gaps to severa decades or more in large, catastrophic disturbances and
extensive beaver-impounded areas. While some early successional species occur in small
light gaps, habitat suitability for many early successional species tends to be greater in larger
(> 2 ha) openings. Generally, the size and frequency of natural canopy openings increases
with forest age although other factors (e.g., forest type, elevation, slope) are also important.
Extensive tracts of mature to old growth forest can be an important source of early
successional forest via temporary natural forest openings.

Shrub-dominated natural communities. Shrubs and small trees perpetually dominate a
number of natural community types and ecotones. These conditions may occur within shale
barrens, sandstone glades, dry oak-pine forests, maritime forests and shrublands and along
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extensive, ridgetop rock outcrops. Some early successional species of conservation concern
also occur in nontidal and tidal shrub wetlands, and shrubby ecotones within Carolina bays,
Allegheny Plateau “bogs’ and upper tidal marsh fringes. These are described later within
their respective key wildlife habitat sections.

Forest edges. Forest edges are usually abrupt, narrow (usually 1-10 m wide), linear ecotones
between a forested and nonforested habitat (e.g., cropland, road, transmission line right-of-
way, backyard) or between two dissimilar forest age classes (e.g., amature forest and a
recent clearcut). These conditions can provide early successional forest habitat for some of
the more generalist wildlife species, especiadly if a“soft” edge or gradua transition between
the two adjoining habitats is present.

Location and Condition:

The historical extent of early successional forest in Maryland is uncertain. It may be
comparable to today’ s acreage (~5% of the land area; Frieswyk 2001 ) but certainly the
origin, distribution and characteristics of today’s forms of this habitat are, in many cases,
quite different. Prior to widespread European colonization, fires set by Native Americans
and settlers and, to a lesser degree, lightning strikes, played a mgor role in creating and
sometimes perpetuating forest conditions dominated by shrubs and small trees. Herbivores
(e.g., beaver, bison, and elk), topography, edaphic conditions and storm-related events (e.g.,
floods, ice storms, and tropical storms) also played a significant role. Together, these agents
of change maintained a shifting mosaic of early successiona habitat embedded within a
landscape that was likely dominated by old growth forest and a variety of grassand,
shrubland and wetland habitats. The degree to which these factors affected the landscape
varied by region and with local conditions (e.g., soil type, forest type, slope, and aspect).

Today, the mgjority of Maryland’ s early successional forest isin the form of forest edges and
recently logged forests. The latter comprises approximately 291,000 acres or about 4.7% of
the land areain Maryland (Frieswyk 2001). This habitat is particularly common on the lower
Eastern Shore with an estimated 81,000 acres (16.4% of forest land), followed by Allegany
and Garrett Counties with 56,000 acres (12.2% of forest land). Information is lacking on the
extent of some shrub-dominated natural communities and temporary natural forest openings
but the acreage and benefit to early successional speciesis probably significant.

As Maryland’ s landscape becomes increasingly fragmented and converted to residential and
commercial development, the amount of forest edge will increase, benefiting some of the
more generalist early successional forest wildlife species. However, opportunities for
creating or restoring (e.g., via prescribed burns, logging, natura succession) other forms of
early successional forest will dwindle due to habitat loss, fragmentation and the related
effects of parcelization. Maintaining natural shrubland communities, old fields, and other
forms of early successional habitat is critical since forest edges support relatively few early
successional habitat specialists including those that are area-sensitive or dependant on
naturally occurring shrublands. Increases in forest edge frequently also come at the expense
of species requiring large, unfragmented forests.

Chapter 4 100




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

Figure 4.2 Location of Early Successional Forestsin Maryland (Sources: MD Dept of Planning; MD

DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals

Blue-wingedwarbler

Willow flycatcher

Bobcat

Brown thrasher

Reptiles

Eastern red bat

Chestnut-sidedwarbler

Eastern hog-nosed snake

Least shrew

Common raven

Timber rattlesnake

North American Porcupine

Eastern towhee

Amphibians

Snowshoe hare

Field sparrow

Eastern spadefoot

Southeastern shrew

Golden-wingedwarbler

New Jersey chorus frog

Southern bog lemming

Least flycatcher

Inverts: Butterflies& Moths

Birds

Mourning warbler

Indian skipper

American woodcock

Nashville warbler

Bachman's sparrow

Northern bobwhite

Rare Natural Communities

Bewick's wren

Prairie warbler

unknown

In addition to the GCN species listed above, this key wildlife habitat supports awide

diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, red fox, common gray fox, coyote, common raccoon, Virginia
opossum, striped skunk, long-tailed weasel, eastern cottontail, woodchuck, wild turkey,
ruffed grouse, northern bobwhite, ring-neck pheasant, American woodcock, mourning dove,
American crow, and fish crow. Management plans and conservation programs for these
game species are currently being implemented by MD DNR, USFWS, and many other

partners.
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Threats:

op oo
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Conversion to other land uses or forest types that results in loss of habitat
Pesticide use and contamination that directly or indirectly affects GCN species
Incompatible management practices that result in degradation of habitat
Development and land use, including roadways and trails that results in forest
fragmentation and isolation

Deer overbrowsing or other causes that result in loss of forest structural diversity
Forest pest species that may have landscape level effects

Invasive/exotic species that result in degradation of habitat

Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Lack of disturbance and lack of recruitment allowing succession over time
Perceived lack of value by developers and the public

Removal of topsoil from agricultural fields that could revert to this habitat

Conservation Actions;

a.

Chapter 4

Develop habitat management guidelinesfor use by forestersand land
manager s and work with them to implement such [Measure: guidelines developed; # of
sites with cooperative management project; # of acres of this habitat managed for GCN species)]

Utilize landowner incentive programs, including Farm Bill programs, to

develop and maintain this habitat type [Measure: # of sites or acres with this habitat

devel oped/maintained through landowner incentive programs; # of new participants maintaining this
habitat type]

Work with farmersto conserve and manage for this habitat on marginal
cr oplands [Measure: # of siteswith cooperative management projects; # of acres marginal cropland
managed for this habitat type]

Conserve appropriate corridors for movement and dispersal of GCN species,
[Measure: # of acres forest corridors conserved]

Conserve large blocks of contiguous forest where appropriate [Measure: # of acres
contiguous forests conserved)]

Develop and implement protocols to control invasive species in a manner
compatible with GCN species [Measure: # of protocols developed; # of sites with management
implemented]

Incorporate forest conservation actions into land use and land planning efforts by

local, state, and federal agencies [Measure: # of local, state, and federal agency plans
incorporating forest wildlife focused habitat management actions)

Allow beaver maintained openings to persist [Measure: # of sites maintained by beavers]

Minimize fragmentation of large, contiguous forest blocks [Measure: % of large forest
blocks remaining unfragmented]

Work with sportsmen organizations, such as Quail Unlimited, to promote and

manage this habitat [Measure: # of groups with cooperative management projects; # of acres managed
for this habitat type]

Mimic natural disturbance patterns [Measure: # of sites or acres managed through mimicry of
natural disturbance patterns]

Limit the use of pesticides such that GCN species and this habitat are not
adversely affected [Measure: # of sites or acres with reduced quantity or frequency of pesticide use]
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m. Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols developed; # of sites or acres with management implemented]

Implement appropriate IPM practices to minimize the effects of serious forest pest
speci €S [Measure: # of sites or acreswith |PM practices implemented]

0. Restore degraded habitats through appropriate techniques [Measure: # of sites or acres
with degraded habitat restored]

p. Protect and restore topsoil [Measure: # of sites with topsoil protected or restored]
g. Work with Maryland DOT to improve transportation planning for new roads to

minimize fragmentation of habitat [Measure: # or miles of new roads planned with
comments/input to minimize forest fragmentation]

S

Inventory, Monitoring and Research Needs:
a. Determine management needs and best management practices for populations,
especially effects of various habitat management practices on species

productivity and on long-term habitat suitability [Measure: # of BMPs developed; # of

conservation actions with BMPs incor por ated]

Monitoring programs should accompany management activities to assess effects

of techniques on GCN species and long-term habitat suitability [Measure: # of

monitoring programs designed to assess effects of management actions]

c. Conduct athorough inventory of existing shrub habitat to determine the most

important sites for breeding populations [Measure: # of inventories completed; # of acres

inventoried)]

Determine precise habitat characterizations and needs of GCN species, including

area sensitivity, habitat quality, and habitat availability [Measure: # GCN specieswith

habitat needs determined; # of studies designed to determine habitat needs; # of research papers published]

e. Conduct studies on the factors limiting species abundance, such as predation
rates, reproductive success, parasitism rates, and causes of mortality [Measure: # of

GCN species with studies of population-limiting factors; # of studies designed to determine population-
limiting factors; # of research papers published]

f. Determine the frequency of occurrence of natural disturbance regimes and where

they occur in MD’ s landscape [Measure: # of studies of natural disturbance regimesin MD; # of
research papers published]

o

o
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(3) Maritime Forests and Shrublands

Description:

Maritime forests and shrublands are
found within Coastal dune systems
and flats along the Coastal regions
and barrier idands in Maryland.
The distribution and vegetation of
these habitats is largely controlled
by oceanic influences such as salt
spray and deep sand deposits.
Although oceanic influences are the
primary contributing factorsin
vegetation structure and
distribution, soil moisture and
drainage also play acritical role in shaping these habitats. Shrublands or “scrub” vegetation
develops on inland edges of back dunes and |leeward dune slopes where they are moderately
protected from ocean salt spray. The vegetation is best characterized as “ scrubby” in
appearance typically including stunted trees and low growing, dwarfed shrub species such as
beach heather, bayberry, and high-tide bush. Herbaceous species are sparse however;
frequent canopy gaps support many species that are recruited from adjacent maritime
grassland communities. These shrublands often occur in a mosaic with woodlands and
forests dominated by Laoblolly pine. Both occur on sheltered back dunes away from the
primary dune where the effects of salt spray are minimal however, soil moisture is the mgor
difference with woodlands typically restricted to rapidly drained, xeric dunes. Because these
habitats have a restricted geographic range (Delaware to North Carolina) and narrow habitat
requirements, they are considered globally uncommon to rare. Rangewide, these habitats are
threatened by coastal development and by natural and anthropogenic disturbances that
destroy the protective primary dune system. However, in Maryland nearly all remaining
habitat occurs on federal and state lands.

Location and Condition:

The best remaining example of maritime forests and shrubland habitats are in Worcester
County on Assateague Island. Habitats on Assateague Island represent the largest contiguous
blocks of maritime forests and shrublands stretching for approximately 22 milesinto
Virginia. Historicaly, portions of Fenwick Island were scattered with maritime forests and
shrublands; however, the development of Ocean City and surrounding areas have virtually
destroyed all remaining habitats on Fenwick Isand. There are currently about 1,600 acres of
maritime forests and shrublands in Maryland, of which 92.5% is owned by the federa
government, 6.3% is owned by the state, and 1.2% is owned privately.
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Figure 4.3 Location of Maritime Forests and Shrublandsin Maryland (Sources. National Park Service,
Assateague | sland National Seashore; MD DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Eastern towhee Eastern hog-nosed snake
Least shrew Field sparrow Inverts. Beetles
Birds Hairy woodpecker American burying beetle

American woodcock

Northern bobwhite

Bicknell's thrush

Prairie warbler

Boat-tailed grackle

Red-cockadedwoodpecker

Brown thrasher

Red-headed woodpecker

Rare Natural Communities

Brown-headed nuthatch

Summer tanager

Maritime Dune Loblolly Pine Forests

Chuck-will's widow

Reptiles

Maritime Dune Scrub

Common nighthawk

Broad-headed skink

Maritime Dune Woodlands

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white tailed deer, sika deer, eastern gray squirrel, red fox, common gray fox, common
raccoon, Virginia opossum, striped skunk, long-tailed weasel, eastern cottontail, nutria,
northern bobwhite, American woodcock, mourning dove, American crow, and fish crow.
Management plans and conservation programs for these game species are currently being

implemented by MD DNR, USFWS, and many other partners.
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Threats:

ooow

S)Q ™o

T

Conversion to other land uses or forest types that results in loss of habitat
Pesticide use and contamination that directly or indirectly affects GCN species
Incompatible management practices that result in degradation of habitat
Development and land use, including roadways and trails that results in forest
fragmentation and isolation

Deer overbrowsing or other causes that result in loss of forest structural diversity
Forest pest species that may have landscape level effects

Invasive/exotic species that result in degradation of habitat

Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Sea-level rise

Non-native feral horses on Assateague Island

Increased human use that results in habitat degradation

Conservation Actions:

a.

b.

Chapter 4

Conservelarge blocks of contiguous forest wher e appropriate [Measure: #of acres
contiguous forests conserved]

Work with National Park Service and State Park managersto conserve this
habitat on Assateague | sland [Measure: # of acres conserved; # of cooperative projects
implemented]

Control nortnative herbivor e populationsto reduce impactsto this habitat

[Measure: # of control programs implemented and evaluated for effectiveness; # of acres with
management implemented)]

Minimize fragmentation of large, contiguous for est blocks[Measure: % of large
forest blocks remaining unfragmented]

Maintain shrubland habitat, including all remaining on private lands [Measure:
# of acres of shrubland habitat maintained; # of acres of privately-owned shrubland habitat maintained]

Conserve appropriate corridors for movement and dispersal of GCN species
[Measure: # of acres forest corridors conserved]

Develop habitat management guidelines for use by foresters and land managers
[Measure: guidelines developed]

Incorporate forest conservation actions into land use and land planning efforts by

local, state, and federal agencies[Measure: # of local, state, and federal agency plans
incorporating forest wildlife focused habitat management actions)

Limit access and educate the public about the conservation of this habitat and its

GCN species to address increasing human use [Measure: # of sites with limited access and
educational signage; # of educational materials devel oped and disseminated]

Work with land managers to manage this habitat conducively for GCN species
[Measure: # of sites with cooperative management project; # of acres of this habitat managed for GCN
Species]

Develop and implement protocols to control invasive species in a manner
compatible with GCN species [Measure: # of protocols developed; # of sites with management
implemented]

Limit the use of pesticides such that GCN species and this habitat are not
adversely affected [Measure: # of sites or acres with reduced quantity or frequency of pesticide use]
Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols developed; # of sites or acres with management implemented)]
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n. Restore degraded habitats through appropriate techniques [Measure: # of sites or acres
with degraded habitat restored]

0. Implement appropriate IPM practices to minimize the effects of serious forest pest
species [Measure: # of sites or acreswith IPM practices implemented]

Inventory, Monitoring and Research Needs:

1.

o g A~ W

Initiate long-term monitoring studies of GCN species [Measure: # of monitoring studies
established; # of monitoring studies conducted)]

Conduct research on basic ecology, breeding parameters, and life histories of GCN
speci €S [Measure: # of research projects conducted; # of research papers published]

Conduct research on habitat use and requirements of GCN Species [Measure: # of research
projects conducted; # of research papers published]

Conduct species surveys and determine distribution and abundance of GCN species
[Measure: # of surveys completed]

Conduct research to determine movement patterns and dispersal of GCN species
[Measure: # of research projects conducted; # of research papers published]

Determine the effects of management activities on GCN species [Measure: # of monitoring
programs designed to assess effects of management actions]
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(4) Loblolly Pine- Oak Forests

Description:

On the Lower Coastal Plain, loblolly pine
dominates many upland and wetland habitats.
Upland habitats vary from dry to mesic, with
sands or sandy loam soils on gently rolling
topography. Various hardwoods are present and
may include such species as southern red oak,
white oak, and post oak. Other associates may
include sassafras, pignut hickory, black oak,
willow oak, white flowering dogwood, and
sweetgum. On extremely dry sites where
growing conditions are unfavorable, trees may
not reach full stature and canopies are generaly
open. Shrubs are predominately ericaceous and
are characterized by patches of huckleberries,
blueberries, and mountain laurel. American
holly is often dominant in the understory of more
mesic sites. Herbs are generally sparse but may
include pink lady’s slipper, bracken fern,
wintergreen, and spotted wintergreen. Laoblolly
pine also dominates many temporarily flooded wetlands such as “wet flatwoods’ throughout
the lower Eastern Shore. These habitats develop on broad flats between stream drainages,
but may also occur on floodplains and isolated upland depressions. Loblolly pine swamps
usually retain water throughout the winter months when water tables are high, but are
relatively dry late in the growing season. Soils are best characterized as sandy loams.
Associated trees may include red maple, black gum, pond pine, white oak, willow oak,
swamp chestnut oak, American holly, and bayberry. Shrubs and vines are common and
include species such as sweet pepperbush, southern bayberry, highbush blueberry, poison
ivy, and common greenbrier. Herbs are sparse, generaly consisting of patches of slender
spikegrass, broomsedge, partridge berry, wool grass, and various sedges.

Location and Condition:

Natura loblolly pine-oak forests historically occurred throughout the lower portions of the
Talbot formation reaching their northern limit in Kent and Queen Annes Counties (Shreve et
al. 1910). During the time of Amerindian occupation, the Eastern Shore of Maryland was
predominately hardwood dominated, though increasingly mixed with pine south of the
Choptank River (Rountree and Davidson 1997). Although large stands exist, many of

today’ s loblolly pine-oak stands are in second- growth form, the result of extensive clearing in
historic times. In the nineteenth and early twentieth centuries loblolly pine became much
more widespread, particularly south of the Choptank River largely due to economic factors.
As an opportunistic species, loblolly pine was the first species to colonize abandoned farm
fields (Shreve et al. 1910). In addition, recognizing the commercial value of loblolly pine,
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timber industries of the Eastern Shore accelerated the clearing of land and replanting of
pines. Commercial logging industries also used steam locomotives to transport logs which
were notorious for throwing sparks igniting widespread, intense fires during the late 1800s
and early 1900s. Both the clearing of the forests by logging and the subsequent fires resulted
in large areas of open, scarified land suitable for pine regeneration. By the middle of the
twentieth century, loblolly pine was the dominant forest type in the lower counties of the
Eastern Shore. Today’s loblolly pine-oak stands are compositionally different than historical
ones, most notably the hardwood component is not well-devel oped or absent altogether.
Most of the natural loblolly pine-oak forests have been cutover in recent years and converted
to pine plantations. Pine plantations are typically harvested on short rotations and trees
rarely exceed 40 to 60 yearsin age. Species richness in plantations is dramatically lower
than that of natural stands with canopy associates often limited to red maple and sweetgum
and sparse or absent shrub and herb layers.

Figure 4.4 Location of Loblolly Pine- Oak Forestsin Maryland (Sources. USGS MDN-GAP; MD DNR
NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals

Bald eagle

Great egret

Delmarva fox squirrel

Barred owl

Hairy woodpecker

Eastern red bat

Bicknell's thrush

Hooded warbler

Southeastern shrew

Black-and-white warbler

Northern bobwhite

Southern bog lemming

Black-billed cuckoo

Ovenbird

Southern pygmy shrew

Brown-headed nuthatch

Pileated woodpecker

Birds

Chuck-will's widow

Red-cockadedwoodpecker

Acadian flycatcher

Common nighthawk

Red-eyed vireo

American redstart

Eastern towhee

Red-headed woodpecker

American woodcock

Great blue heron

Red-shouldered hawk
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Scarlet tanager Broad-headed skink Eastern narrow -mouthed toad
Snowy egret Cornsnake Eastern tiger salamander
Summer tanager Eastern box turtle New Jersey chorus frog
Whip-poorwill Eastern hog-nosed snake

Wood thrush Northern pinesnake Rare Natural Communities
Worm-eating warbler Northern scarletsnake N/A

Yellow -throated vireo Amphibians

Reptiles Barking treefrog

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, sika deer, eastern gray squirrel, red fox, common gray fox, coyote,
common raccoon, Virginia opossum, striped skunk, long-tailed weasdl, nutria, wild turkey,
northern bobwhite , American woodcock, mourning dove, American crow, and fish crow.
Management plans and conservation programs for these game species are currently being
implemented by MD DNR, USFWS, and many other partners.

Threats:

op oo

S)Q ™o

—

Conversion to other land uses or forest types that results in loss of habitat
Pesticide use and contamination that directly or indirectly affects GCN species
Incompatible management practices that result in degradation of habitat
Development and land use, including roadways and trails that results in forest
fragmentation and isolation

Deer overbrowsing or other causes that result in loss of forest structural diversity
Forest pest species that may have landscape level effects

Invasive/exotic species that result in degradation of habitat

Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Loss or degradation of pine and oak barrens habitat

Imbalanced vegetation structure and species composition

Conservation Actions:

a.

b.

C.

Chapter 4

Conserve large blocks of contiguous forest wher e appropriate [Measure: #of acres
contiguous forests conserved]

Conserveor restore pine and oak barrens habitat [Measure: # of acres pine and oak
barren habitat conserved or restored]

Ensure adequate structural diversity, especially regarding canopy and

under story components (shrubs, treefalls) [Measure: # of acres maintained with structural
diversity]

Control the conversion of mixed standsto lablolly pine monocultures

[Measure: # of acres mixed stands maintained]

I ncor porate forest conservation actionsinto land use and land planning

efforts by local, state, and federal agencies[Measure: # of local, state, and federal agency
plansincorporating forest wildlife focused habitat management actions]
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f.

g.

h.

j.

K.

Conserve appropriate corridors for movement and dispersal of GCN species
[Measure: # of acres forest corridors conserved]

Develop habitat management guidelinesfor use by forestersand land

manager s and work with them to implement such [Measure: guidelines developed; # of
sites with cooperative management project; # of acres of this habitat managed for GCN species)]

Maintain forested areas in close proximity to large bodies of open water,
especialy tidal waters [Measure: # of acresforested areas near water conserved]
Work with TNC to implement the Nanticoke River bioreserve strategy in

conjunction with their ecoregional plan [Measure: # of joint cooperative projects implemented;
# of acres managed under cooper ative projects)

Minimize fragmentation of large, contiguous forest blocks [Measure: % of large forest
blocks remaining unfragmented]

Protect and maintain habitat with dense thickets and downed logs within larger
mature forest [Measure: # of acres maintained with dense thickets and downed logs]

Modify the loblolly pine seed tree law to more easily alow for a mixed pine-
hardwood forest [Measure: law modified to more easily allow for mixed forest composition]

m. Discourage loblolly pine monocultures in favor of mixed stands of loblolly pine

n.

0.

p.

- O

%)

and hardwoods [Measure: # of acres of pine monocultures converted to mixed stands]

Develop and implement protocols to control invasive species in a manner
compatible with GCN species [Measure: # of protocols developed; # of sites with management
implemented]

Limit the use of pesticides such that GCN species and this habitat are not
adversely affected [Measure: # of sites or acres with reduced quantity or frequency of pesticide use]
Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols developed; # of sites or acres with management implemented)]

Implement appropriate IPM practices to minimize the effects of serious forest pest
speci €S [Measure: # of sites or acreswith |PM practices implemented]

Restore degraded habitats through appropriate techniques [Measure: # of sites or acres
with degraded habitat restored]

Work with Maryland DOT to improve transportation planning for new roads to

minimize fragmentation of habitat [Measure: # or miles of new roads planned with
comments/input to minimize forest fragmentation]

Inventory, Monitoring and Research Needs:

a

b.

C.

d.

e
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Initiate long-term monitoring studies of GCN species, including forest interior

birds and Delmarva fox squirrel [Measure: # of monitoring studies established; # of monitoring
studies conducted]

Conduct research on basic ecology, breeding parameters, ard life histories of

GCN species, especidly reptiles, amphibians, and invertebrates [Measure: # of research
projects conducted; # of research papers published]

Conduct research on habitat use and requirements of GCN species, especially

reptiles, amphibiars, and invertebrates [Measure: # of research projects conducted; # of
research papers published]

Conduct species surveys and determine distribution and abundance of GCN
speci €S [Measure: # of surveys completed]

Conduct research to determine movement patterns and dispersal of GCN species
[Measure: # of research projects conducted; # of research papers published]
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Chapter 4

Determine the effects of development activities on GCN species, including
Delmarvafox squirrel [Measure: # of research projects conducted; # of research papers published]
Determine the effects of various timber harvest practices on GCN species,

including forest interior birds, reptiles, amphibians, and Delmarva fox squirrel
[Measure: # of research projects conducted; # of research papers published]
Determine historical range of this key wildlife habitat and target priority sites for

monitoring and research [Measure: historical range determined; # of priority monitoring and
research sites established]
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(5) Mesic Deciduous Forests

Description:

Mesic deciduous forestsrepresent a broad group of
forested habitats that occur throughout the Coastal
Plain, Piedmont, and at low elevations in the Ridge
and Valley and Appalachian Plateau physiographic
provinces. These forests are found on both acidic
and basic substrates and are characterized by an
assortment of mixed hardwoods in moist habitats,
such as sheltered ravines and coves, low mountain
sopes, and well-drained terraces or flatwoods.
Many different forest types fall into this category
and are largely distinguished from one another by
species composition and by the substrate on which
they develop. In genera, mesic forests over acidic
substrates contain mixed canopies of tulip poplar,
American beech, oaks, and hickories and
understories of white flowering dogwood,

pawpaw, and American hornbean. Many of the
oaks and other associated trees of these forests
vary by region. These forests are widespread
occurring throughout much of Maryland on moist low slopes, steep northfacing sopes,
ravines, and well-drained uplands and occasionally in stream bottoms. Soils are
characterized as acidic and nutrient-poor and rarely support lush layers of herbaceous
vegetation, although species such as Christmas fern may be abundant in patches. Sheltered
coves and slopes in mountainous regions often support very fertile habitats with lush
herbaceous layers containing a diverse assemblage of spring ephemerals. The soils are
weathered from various substrates but can range from moderately acidic to moderately
alkaline. Trees common in these “rich cove forests’ include basswood and sugar maple, and
tulip poplar often characterizes the canopy. Cove forests may also occur on substrates
underlain by acidic bedrock, such as sandstone or quartzite. A mixture of hemlock and
hardwoods such as yellow birches and a dense understory of rhododendron distinguish these
forests from rich cove forests. Herbaceous species are limited by dense shade and poor soils,
and are much sparser and less diverse than in rich cove forests.

On the Coastal Plain, dightly drier forests dominated by American beech and oaks such as
white oak, red oak, and chestnut oak occur on north-facing bluffs and steep ravine slopes.
The soils are very acidic and nutrient-poor, providing unsuitable conditions for many
mesophytic plants; however, shrubs of blueberries and huckleberries often form dense
colonies. In Maryland, these forests are widely, but locally, distributed in small patches
across the dissected Upper Coastal Plain, Lower Coastal Plain, ard perhaps portions of the
Piedmont near the fal line. In Maryland, forests that have developed over fertile basic
substrates are found in the Coastal Plain, Piedmont, and magor mountain valleys. Typica
sites are deep ravines, sheltered north or east-facing slopes subtending large streams and
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rivers, and occasionally well-drained floodplain terraces. Soils are usually weathered from
carbonate or mafic bedrock, or from calcareous, shell-rich deposits in the Coastal Plain.
Many of these forests are similar in species composition to rich cove forests but also usually
contain species such as chinkapin oak, bitternut hickory, white ash, eastern redbud, and
eastern hophornbeam. The moist and fertile soils of these forests often support a lush and
diverse herbaceous layer.

Location and Condition:

Although their quality and extent have been severely reduced by repeated logging, mesic
deciduous forests are widespread throughout Maryland. Areas spared by logging are few and
mostly limited to steep slopes, sheltered ravines and coves. Many areas have been
selectively cut many times and have increased importance of species such as American beech
and other noncommercia hardwoods relative to oaks. Other disturbed habitats have
increased amounts of pines and weedy hardwoods such as tulip-tree and sweetgum. Very
few mesic deciduous forests are free of invasion by garlic mustard, Japanese stiltgrass, and
other shade tolerant exotic weeds. Some of the oldest and best remaining examples of this
habitat can be found under state and federal ownership in Green Ridge State Forest, Belt
Woods Natural Heritage Area, Chesapeake and Ohio Canal National Historical Park, and
Fort Washington Historical Park.

Figure 4.5 Location of Mesic Deciduous Forestsin Maryland (Source: USGS MDN-GAP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Eastern red bat Indiana bat

Allegheny woodrat Eastern small-footed myotis Leastweasel

Bobcat Eastern spotted skunk Long-tailed shrew
Delmarva fox squirrel Hoary bat New England cottontail
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North American Porcupine

Red-shouldered hawk

Early hairstreak

Silver-haired bat

Scarlet tanager

Giant swallowtail

Smoky shrew Sharp-shinned hawk Golden-banded skipper
Southeastern shrew Veery Gray comma
Southern bog lemming Whip-poorwill Hickory hairstreak

Southern pygmy shrew

Wood thrush

Marbled underwing

Southern water shrew

Worm-eating warbler

Northern crescent

Birds

Yellow -throated vireo

Acadian flycatcher

Reptiles

Phleophagan chestnut nepticulid
moth

American redstart

Broad-headed skink

Three-horned moth

Bald eagle

Cornsnake

West virginia white

Barred owl

Eastern box turtle

Inverts: Beetles

Bicknell's thrush

Eastern hog-nosed snake

A coccinellid beetle

Black-and-white warbler

Northern pinesnake

American burying beetle

Black-billed cuckoo

Northern scarletsnake

Giant stag beetle

Black-throated blue warbler

Timber rattlesnake

Six-banded longhorn beetle

Black-throated green warbler

Wood turtle

Inverts: Spiders

Broad-winged hawk

Amphibians

Red-legged purseweb spider

Brown creeper

Barking treefrog

Inverts: Land Snails

Canada warbler

Eastern narrow -mouthed toad

Angular disc

Cerulean warbler

Eastern spadefoot

Bear creek slitmouth

Common raven

Eastern tiger salamander

Cherrydrop snalil

Dark-eyed junco

Green salamander

Cylindrically-ornate wood snail

Eastern towhee

Jefferson salamander

Rader's snail

Great blue heron

New Jersey chorus frog

Hairy woodpecker

Wehrle's salamander

Hooded warbler

Inverts. Butterflies& Moths

Rare Natural Communities

Kentucky warbler

A noctuid moth

Rich Cove and Slope Forests

Least flycatcher

American chestnut nepticulid moth

Basic Oak-Hickory Forests

Northern parula

Appalachian blue

Dry-Mesic Calcareous Forests

Ovenbird

Carolina satyr

Pileated woodpecker

Chestnut clearwing moth

Low -Elevation Boulderfield Forests
and Woodlands

Red-eyed vireo

Compton tortoiseshell

Piedmont/Mountain Basic Woodlands

Red-headed woodpecker

Dusky azure

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, eastern gray squirrel, eastern fox squirrel, red fox, common
gray fox, coyote, common raccoon, Virginia opossum, striped skunk, long-tailed weasdl,
mink, woodchuck, wild turkey, ruffed grouse, northern bobwhite, American woodcock,
mourning dove, American crow, and fish crow. Management plans and conservation
programs for these game species are currently being implemented by MD DNR, USFWS,

and many other partners.

Chapter 4

115




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

Threats:

op oo

;)Q ™o

Conversion to other land uses or forest types that results in loss of habitat
Pesticide use and contamination that directly or indirectly affects GCN species
Incompatible management practices that result in degradation of habitat
Development and land use, including roadways and trails that results in forest
fragmentation and isolation

Deer overbrowsing or other causes that result in loss of forest structural diversity
Forest pest species that may have landscape level effects

Invasive/exotic species that result in degradation of habitat

Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Human disturbance, including ATV use, which results in degradation of habitat

Conservation Actions:

a
b.

C.

Chapter 4

Conserve large blocks of contiguous forest wher e appropriate [Measure: #of acres
contiguous forests conserved]

Control the conversion to other forest types [Measure: # of acres mesic deciduous forest
protected from conversion]

Establish and maintain landscape-scale protected habitat and movement
corridors [Measure: # of existing targeted large forested patches connected by new corridors; # of
acres new corridors established]

I ncor porate forest conservation actionsinto land use and land planning
efforts by local, state, and federal agencies[Measure: # of local, state, and federal agency
plansincorporating forest wildlife focused habitat management actiong

Develop habitat management guidelinesfor use by forestersand land
manager s and work with them to implement such [Measure: guidelines developed; # of
sites with cooperative management project; # of acres of this habitat managed for GCN species)]

Minimize fragmentation of lar ge, contiguous for est blocks[Measure: % of large
forest blocks remaining unfragmented]

Increase presence of snags and vertical structure complexity to enhance existing
habitat [Measure: # of acres managed to increase presence of snags and vertical structure complexity]

Incorporate appropriate forest management practices into forest stewardship plans
[Measure: # of forest stewardship plans with forest wildlife focused habitat management guidelines
incor porated)]

Educate the public about the value of these forests and their conservation to
address human disturbance iSsues [Measure: # of educational materials developed and
disseminated)]

Restore chestnut component where feasible [Measure: # of acres with restored chestnut
component]

Develop and implement protocols to control invasive species in a manner
compatible with GCN species [Measure: # of protocols developed; # of sites with management
implemented)]

Limit the use of pesticides such that GCN species and this habitat are not
adversely affected [Measure: # of sites or acres with reduced quantity or frequency of pesticide use]
Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols devel oped; # of sites or acres with management implemented)]
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n.

Implement appropriate IPM practices to minimize the effects of serious forest pest
species [Measure: # of sites or acreswith IPM practices implemented]

Restore degraded habitats through appropriate techni ques [Measure: # of sites or acres
with degraded habitat restored]

Work with Maryland DOT to improve transportation planning for new roads to
minimize fragmentation of habitat [Measure: # or miles of new roads planned with
comments/input to minimize forest fragmentation]

Inventory, Monitoring and Research Needs:

a

b.
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Initiate long-term monitoring studies of GCN species, including forest interior
birds [Measure: # of monitoring studies established; # of monitoring studies conducted]

Conduct research on basic ecology, breeding parameters, and life histories of
GCN species, especially reptiles, amphibians, and invertebrates [Measure: # of research
projects conducted; # of research papers published]

Conduct research on habitat use and requirements of GCN species, especially
reptiles, amphibians, and invertebrates [Measure: # of research projects conducted; # of
research papers published]

Conduct species surveys and determine distribution and abundance of GCN
Species [Measure: # of surveys completed

Conduct research to determine movement patterns and dispersal of GCN species
[Measure: # of research projects conducted; # of research papers published]

Determine the effects of various timber harvest practices on GCN species,
including forest interior birds, reptiles, amphibians [Measure: # of research projects
conducted; # of research papers published]

Assess the effects of gypsy moth spraying on GCN species [Measure: # of research
projects conducted; # of research papers published]
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(6) Dry Oak - Pine Forests

Description:

Dry oak-pine forests are a broad
grow of dry upland forests and
woodlands. They occur on highly
droughty, infertile soils that range
from strongly acidic or basic. The
associated plant communities are
structurally intermediate between
more mesic forests and ultra- xeric
barrens and glades and, on many
sites, may represent an ecotone
between these two contrasting
conditions. Examples of dry oak-
pine forests occur in each
physiographic region but the plant communities and site conditions differ markedly among
the various types. Most of these habitats are kept from succeeding to closed forests or more
mesic conditions by periodic fire, edaphic factors, insects (e.g., southern pine beetle), disease
(e.g., sweet fern rust) and/or generally harsh growing conditions associated with mountain
ridgetop settings.

This habitat is most widely represented by several oak-dominated plant communities. These
occur in each of the five physiographic regions but are most prevalent west of the fal line.

In the Ridge and Valley and Allegheny Plateau physiographic regions, it commonly occurs
on upper, rocky mountain slopes and ridgetops overlying sandstone (Pottsville, Oriskany,
Tuscarora) and quartzite (Weaverton) formations. In the Piedmont, it also exists on submesic
to subxeric upland habitats over subacidic rocks such as siltstone, metasiltstone, shale, and
certain granites. These areas are typically dominated by chestnut oak mixed with other oaks.
Mountain laurel, blueberry, and huckleberry are common understory shrubs, often occurring
as dense patches. Variants of these communities also frequently occur in xeric sandy areas
on the Upper and Lower Coastal Plain. The soils exhibit a distinctly oligotrophic nutrient
regime, i.e., strongly acidic, with low base cation levels and relatively high levels of iron.
Accumulations of thick duff and high biomass of inflammable shrubs in these forests make
them susceptible to periodic fires, which in turn favors recruitment of oaks. In some cases,
particularly in the mountains, these communities have replaced former mixed oak—American
chestnut forests following the decimation of American chestnut canopy trees during the early
20™ century by chestnut blight, an introduced fungus.

In the Ridge and Valley and, to a lesser degree, the Allegheny Plateau, this habitat is also
represented by xeric pine-dominated (table-mountain pine, pitch pine, and/or Virginia pine)
woodlands. These are species-poor, fire-influenced communities. They are typically located
along ridgetop outcrops, on convex south to west facets of steep spur ridges, narrow rocky
crests, and cliff tops. They occur on avariety of soils but most commonly on acidic,
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sedimentary and metasedimentary substrates, e.g., sandstone, quartzite, and shale. Soilsare
very infertile, shallow, and droughty. Thick, poorly decomposed duff layers, along with dead
wood and inflammable shrubs, make these habitats susceptible to fire.

On the Lower Coastal Plain, this habitat occurs, in part, on inland sand dune ridges which
overly deep, late to post-Pleistocene deposits of Parsonsburg sands. Referred to as xeric sand
ridge woodlands, this type of dry oak-pine forest is uncommon and mostly restricted to the
lower Eastern Shore. Many areas have been replaced or degraded by development,
agriculture and commercial forestland. The canopy is typically semi-open and dominated by
amix of loblolly pine, shortleaf pine, pitch pine, sand hickory, southern red oak, and black
jack oak. The understory is somewhat dense to open with scattered huckleberry, blueberry,
sweet fern, and sand blackberry. The herb layer is sparse to open with scattered lichens, dry
leaf litter, and exposed patches of whitish sand.

Dry oak-pine forests aso include several types of dry calcareous woodlands and forests. On
the Lower Coastal Plain, these exist as rare, localized, predominately hardwood forests and
woodlands. They are nearly restricted to the upper Eastern Shore where they occur on steep,
convex, southfacing slopes of deep ravines and stream-fronting bluffs that have downcut
into Tertiary shell deposits. Examples can found along the upper portions of the Chesapeake
Bay and tributaries of the Chester and Sassafras rivers. Soils are circumneutral to slightly
alkaline with high calcium levels. The tree canopy ranges from semi-closed to very open and
is characterized by chinquapin oak, hickories, and hackberry. The understory and herb layers
are usually sparse to open. Characteristic herbaceous species include Robin’s plantain,
Bosc's panic grass, and dender wild rye.

Dry and dry- mesic calcareous forests and woodlands also occur, uncommonly, in western
Maryland on steep, rocky south- to west-facing slopes at elevations of 400-900 m over
carbonate formations of limestone or dolomite. Soils vary from circumneutral to moderately
alkaline, and exhibit high calcium levels. Aswith the coastal plain type, characteristic trees
include chinquapin oak, sugar maple and redbud. The understory and herb layers are
variable from sparse to rich, depending on soil moisture, slope, aspect and elevation.

Location and Condition:

Dry-o0ak pine forests are a dominant habitat type on the mid- to upper slopes of many of the
mountain ridges of western Maryland and hillsides in the Piedmont. However, their extent
and condition have been greatly reduced by forest loss, fragmentation, logging, fire
suppression and invasive plant species. Because of the predominance of oak, this habitat is
particularly vulnerable to gypsy moth damage although, to some degree, infestations can
mimic natural disturbance processes (e.g., scattered light gaps, increased structural diversity
and coarse woody debris) that might otherwise be altered due to fire suppression, logging and
other anthropogenic influences. On the Lower Coastal Plain, many of the largest remaining
tracts occur along the leeward or eastern sides of the Pocomoke River, Nanticoke River and
Marshyhope Creek and along some of their tributaries (e.g., Nassawango Creek). The
condition of these “sand ridge” communities has been degraded by by fire suppression,
logging, and conversion to loblolly pine stands. In addition, large acreages have been
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converted to cropland, residential development, and sand and gravel mining operations.
Calcareous variants of this habitat are rare to uncommon, and confined to small, scattered

sites on the upper Eastern Shore and western Maryland.

Figure 4.6 Location of Dry Oak - Pine Forestsin Maryland (Sources. USGS MDN-GAP; USDA SCS

STATSGO)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals

Common nighthawk

Northern pinesnake

Allegheny woodrat

Common raven

Northern scarletsnake

Bobcat Eastern towhee Timber rattlesnake

Eastern harvest mouse Hairy woodpecker Amphibians

Eastern red bat Northern bobwhite Eastern narrow -mouthed toad
Eastern small-footed myotis Ovenbird Eastern spadefoot

Eastern spotted skunk

Pileated woodpecker

Inverts: Butterflies& Moths

Indiana bat

Red-eyed vireo

A noctuid moth

Least weasel

Red-headed woodpecker

American chestnut nepticulid moth

New England cottontail

Scarlet tanager

Chestnut clearwing moth

North American Porcupine

Summer tanager

Cobweb skipper

Silver-haired bat

Whip-poorwill

Dotted skipper

Birds

Wood thrush

Edwards' hairstreak

Acadian flycatcher

Worm-eating warbler

Frosted elfin

Bachman's sparrow

Yellow -throated vireo

Giant swallowtail

Bicknell's thrush Reptiles Hoary elfin
Black-and-white warbler Broad-headed skink Mottled duskywing
Black-billed cuckoo Cornsnake Northern metalmark

Broad-winged hawk

Eastern box turtle

Persius duskywing

Chuck-will's widow

Eastern hog-nosed snake

Phleophagan chestnut nepticulid
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moth Cow Path Tiger Beetle
Pine barrens zanclognatha Eastern pinebarrens tiger beetle Rare Natural Communities
Silvery blue Festive Tiger Beetle Coastal Plain Dry Calcareous Forests
- and Woodlands
Tawny crescent Northern Barrens Tiger Beetle .
- Montane Acidic Woodlands
The buckmoth One-spotted Tiger Beetle Montane Dry Calcareous Forests and
Inverts: Beetles Splendid Tiger Beetle Woodlands
- - - Pine-Oak/Heath Forests and
American burying beetle Inverts: Spiders Woodlands
Big sand tiger beetle Red-legged purseweb spider Sand Ridge/Inland Dune Woodlands

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, eastern gray squirrel, eastern fox squirrel, red fox, common
gray fox, coyote, common raccoon, Virginia opossum, striped skunk, long-tailed weasel,
woodchuck, wild turkey, ruffed grouse, northern bobwhite, mourning dove, American crow,
and fish crow. Management plans and conservation programs for these game species are
currently being implemented by MD DNR, USFWS, and many other partners.

Threats:

ooow

;]Q ™o

—

K.

Conversion to other land uses or forest types that resultsin loss of habitat
Pesticide use and contamination that directly or indirectly affects GCN species
Incompatible management practices that result in degradation of habitat
Development and land use, including roadways and trails that results in forest
fragmentation and isolation

Deer overbrowsing or other causes that result in loss of forest structural diversity
Forest pest species that may have landscape level effects

Invasive/exotic species that result in degradation of habitat

Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Forest conversion to pine plantations

Windpower development on ridgetops that results in loss of habitat

Exclusion of natural fire regimes that promotes conversion of habitat

Sudden oak death that causes loss of oak component

m. Human disturbance, including ATV use, that results in degradation of habitat

Conservation Actions:

a.

b.

C.
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Re-establish natural fire regimesto restore and maintain habitats [Measure: # of
acres maintained with contolled burn program; # of siteswith natural fire regimes allowed]

Conserve large blocks of contiguous forest wher e appropriate [Measure: #of acres
contiguous forests conserved]

Control the conversion of this habitat to pine plantations[Measure: # of acresdry
oak pine forests protected from conversion]

Conserve appropriate corridors for movement and dispersal of GCN species
[Measure: # of acres forest corridors conserved]

Minimize fragmentation of lar ge, contiguous forest blocks[Measure: % of large
forest blocks remaining unfragmented]
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f. Develop habitat management guidelinesfor use by forestersand land

manager s and wor k with them to implement such [Measure: guidelines developed; # of
sites with cooperative management project; # of acres of this habitat managed for GCN species)

g. Incorporate forest conservation actions into land use and land planning

efforts by local, state, and federal agencies[Measure: # of local, state, and federal agency
plansincorporating forest wildlife focused habitat management actions]

h.  Work through the Public Service Commission to reduce impacts of wind farms on

this habitat and associated GCN species [Measure: # of wind farm plans approved by Public
Service Commission with input to mitigate impacts]

i. Educate the public about the value of these forests and their conservation,

especialy addressing human disturbance iSsues [Measure: # of educational materials
developed and disseminated]

J. Develop and implement protocols to control invasive species in a manner
compatible with GCN species [Measure: # of protocols developed; # of sites with management
implemented)]

k. Limit the use of pesticides such that GCN species and this habitat are not
adversely affected [Measure: # of sites or acres with reduced quantity or frequency of pesticide use]

I.  Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols developed; # of sites or acres with management implemented)]

m. Implement appropriate IPM practicesto minimize the effects of serious forest pest
speci €S [Measure: # of sites or acreswith |PM practices implemented]

n. Restore degraded habitats through appropriate techniques [Measure: # of sites or acres
with degraded habitat restored]

0. Work with Maryland DOT to improve transportation planning for new roads to

minimize fragmentation of habitat [Measure: # or miles of new roads planned with
comments/input to minimize forest fragmentation]

Inventory, Monitoring and Research Needs:

a. Initiate long-term monitoring studies of GCN species, including forest interior
birds [Measure: # of monitoring studies established; # of monitoring studies conducted]

b. Conduct research on basic ecology, breeding parameters, and life histories of
GCN species, especially reptiles, amphibians, and invertebrates [Measure: # of research
projects conducted; # of research papers published]

c. Conduct research on habitat use and requirements of GCN species, especially
reptiles, amphibians, and invertebrates [Measure: # of research projects conducted; # of
research papers published]

d. Conduct species surveys and determine distribution and abundance of GCN
species, especially iNsects [Measure: # of surveys completed]

e. Conduct research to determine movement patterns and dispersal of GCN species
[Measure: # of research projects conducted; # of research papers published]

f. Determine the effects of development activities on GCN species [Measure: # of
research projects conducted; # of research papers published]
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(7) Northern Conifer - Hardwood Forests

Description:

This habitat comprises two sub-
boreal forest types, northern
conifers and northern hardwoods.
In Maryland, northern conifer-
hardwood forests grow primarily on
the Allegheny Plateau, typically on
mesic sites above 600 m, as forest
ecotones bordering high elevation
wetlands, along stream bottoms and
north-facing slopes, and in deep
ravines. In northern conifer forests,
eastern hemlock, red spruce, and/or
white pine is co-dominant or
dominant, and often mixed with northern hardwoods. Northern hardwood forests are
dominated by sugar maple, yellow birch, and black cherry. Associates include basswood,
white ash, northern red oak, red maple, American beech, and northern conifers. In both
forest types, common midstory and understory species include striped maple, witch hazel,
maple-leaf viburnum, and frequently dense patches of great laurel and mountain laurel. The
herb layer is often quite diverse, especidly in less acidic soils. In the Ridge and Valley
physiographic region, this habitat is much more limited and mostly confined to mesic, north-
facing slopes and stream ravines where eastern hemlock, white pine and northern hardwoods
may be dominant. White pine also occurs as a dominant or co-dominant on drier slopesin
association with various oaks and hickories, particularly in Allegany County. In the
Piedmont and Coastal Plain, this habitat is rare and restricted to scattered, isolated sites on
steep, mesic, northfacing sopes, ravines and stream valleys where eastern hemlock isa
dominant or co-dominant.

Location and Condition:

Most of the state’ s remaining northern conifer- hardwood forests occur on the Allegheny
Plateau followed by the Ridge and Valley where it is more local in distribution. The overall
extent and quality of this habitat has been greatly diminished by logging, conversion to
agriculture, strip mining and residential development. During the late 19" and early 20"
centuries, logging al but eliminated most remaining tracts of old growth condition of this
forest. On the Allegheny Plateau, red spruce was nearly logged out. Most of the few
remaining forests containing red spruce are now confined to high elevation bog wetland
systems. The extent and dominance of white pine, a highly sought after and formerly much
more commontree species, has also been greatly reduced. In recent years, eastern hemlock
has been impacted by infestations of hemlock wooly adelgid an accidentally introduced
insect pest. Hemlock stands in the Blue Ridge, Piedmont and Coastal Plain have been
particularly hard hit. Widespread declines in hemlock could have severe ripple effects on
other flora and fauna dependant on hemlock-dominated forests.

Chapter 4 123




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

Figure 4.7 Location of Northern Conifer - Hardwood Forestsin Maryland (Sources. USGS MDN-GAP;

MD DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals

American redstart

Northern parula

Allegheny woodrat

Barred owl

Northern saw -whet owl

American marten

Bicknell's thrush

Ovenbird

Bobcat

Black-and-white warbler

Pileated woodpecker

Eastern red bat

Black-billed cuckoo

Red-breasted nuthatch

Eastern small-footed myotis

Blackburnian warbler

Red-eyed vireo

Eastern spotted skunk

Black-throated blue warbler

Scarlet tanager

Hoary bat Black-throated green warbler Sharp-shinned hawk
Indiana bat Blue-headed vireo Swainson's thrush
Least weasel Broad-winged hawk Veery

Long-tailed shrew Brown creeper Whip-poorwill

New England cottontail Canadawarbler Winter wren

North American Porcupine Common raven Wood thrush

Northern flying squirrel

Dark-eyed junco

Worm-eating warbler

Silver-haired bat

Golden-crowned kinglet

Yellow -bellied sapsucker

Smoky shrew

Hairy woodpecker

Yellow -throated vireo

Snowshoe hare

Hermit thrush

Reptiles

Southern bog lemming

Hooded warbler

Eastern box turtle

Southern pygmy shrew

Least flycatcher

Timber rattlesnake

Southern rock vole

Long-eared owl

Amphibians

Southern water shrew Magnolia warbler Green salamander
Birds Nashville warbler Jefferson salamander
Acadian flycatcher Northern goshawk Wehrle's salamander
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Inverts: Butterflies& Moths Three-horned moth Rare Natural Communities

Appalachian blue West virginia white

Central Appalachian Northern

Compton tortoiseshell Inverts: Land Snails Central Appalachian Red Spruce

Hardwood Forests

Dusky azure

Angular disc Forests

Early hairstreak Bear creek slitmouth

Acidic Cove Forests

Gray comma

Spruce knob threetooth Eastern Hemlock Forests

Olympia marble

Eastern White Pine- Hardwood
Forests

In additionto the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, eastern gray squirrel, red squirrel, red fox, common gray fox,
coyote, common raccoon, Virginia opossum, striped skunk, long-tailed weasdl, fisher, mink,
wild turkey, ruffed grouse, and American crow. Management plans and conservation
programs for these game species are currently being implemented by MD DNR, USFWS,
and many other partners.

Threats:

op oo

|)Q ™Mo

—

k.
l.
m.

Conversion to other land uses or forest types that results in loss of habitat
Pesticide use and contamination that directly or indirectly affects GCN species
Incompatible silviculture practices that result in degradation of habitat
Development and land use, including roadways and trails that results in forest
fragmentation and isolation

Deer overbrowsing or other causes that result in loss of forest structural diversity
Forest pest species that may have landscape level effects

Invasive/exotic species that result in degradation of habitat

Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Forest pests that cause loss of spruce component of forests

Hemlock wooly adelgid and other forest pests that cause loss of hemlock
component of forests

Deer overbrowsing or other causes that result in loss of forest structural diversity
Acid precipitation

Development of wind farms on ridgetops that result in loss of habitat

Conservation Actions:

a
b.

C.
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Maintain conifer component of forest or restore such where appropriate
[Measure: # of acreswith conifer component maintained; # of acreswith conifer component restored]

Conserve large blocks of contiguous forest wher e appropriate [Measure: #of acres
contiguous forests conserved]

Minimize fragmentation of large, contiguous for est blocks[Measure: % of large
forest blocks remaining unfragmented]

Establish and maintain landscape-scale protected habitat and movement

corridors [Measure: # of existing targeted large forested patches connected by new corridors; # of
acres new corridors established]
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e.

Develop and implement protocols to control invasive speciesin a manner
compatible with GCN species [Measure: # of protocols developed; # of stes with management
implemented]

Work through the Public Service Commission to reduce impacts of wind farms on

this habitat and associated GCN species [Measure: # of wind farm plans approved by Public
Service Commission with input to mitigate impacts]

Incorporate forest conservation actions into land use and land planning efforts by

local, state, and federal agencies [Measure: # of local, state, and federal agency plans
incor porating forest wildlife focused habitat management actions]

Develop habitat management guidelines for use by foresters and land managers

and work with them to implement such [Measure: guidelines developed; # of sites with
cooper ative management project; # of acres of this habitat managed for GCN species)

Limit the use of pesticides such that GCN species and this habitat are not
adversely affected [Measure: # of sites or acres with reduced quantity or frequency of pesticide use]
Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols devd oped; # of sites or acres with management implemented]

Implement appropriate IPM practices to minimize the effects of serious forest pest
speci €S [Measure: # of sites or acreswith |PM practices implemented]

Restore degraded habitats through appropriate techniques [Measure: # of sites or acres
with degraded habitat restored]

Work with Maryland DOT to improve transportation planning for new roads to

minimize fragmentation of habitat [Measure: # or miles of new roads planned with
comments/input to minimize forest fragmentation]

Inventory, Monitoring and Research Needs:

a

Chapter 4

Initiate long-term monitoring studies of GCN species, including forest interior
birds and borea mammal's [Measure: # of monitoring studies established; # of monitoring studies
conducted]

Conduct research on basic ecology, breeding parameters, and life histories of
GCN species, especially boreal mammals, reptiles, amphibians, and invertebrates
[Measure: # of research projects conducted; # of research papers published]

Conduct research on habitat use and requirements of GCN species, especialy
boreal mammals, reptiles, amphibians, and invertebrates [Measure: # of research projects
conducted; # of research papers published]

Conduct species surveys and determine distribution and abundance of GCN
SPECies [Measure: # of surveys completed]

Conduct research to determine movement patterns and dispersal of GCN species
[Measure: # of research projects conducted; # of research papers published]

Investigate the effects of invasive species, gypsy moth spraying, and deer
overbrowsi ng on GCN species [Measure: # of research projects conducted; # of research papers
published]

Assess the impacts of wooly adelgid on this habitat [Measure: # of research projects
conducted; # of research papers published]
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(8) Floodplain Forests

Description:

Floodplain forests comprise a variety of
nontidal and tidal forest habitats that occur
along streams and rivers and their adjacent
floodplains. Examples of floodplain forests
can be found statewide but some of the largest
tracts occur on the Upper and Lower Coastal
Plain. Along tidally influenced riversin these
regions, broad expanses of floodplain forests
occur between gradually sloping uplands on
the landward side and tidal shrublands
followed by oligohaline and/or mesohaline
marshes bordering the river channel. The
forest canopy is often semi-open and, along
many river sections, there is a gradual forest-
shrubland- marsh wetland ecotone. Tidal
floodplain forests range from bald cypress
dominated swamps in parts of the Pocomoke
River watershed to gum-maple (black gum, red
maple, sweetgum) and red maple-green ash
dominated bottomlands. At dightly higher elevations on hammocks and near the floodplain
upland edges, loblolly pine, sweetgum, and various oaks may be frequent. In the Nanticoke
and Pocomoke river watersheds, Atlantic white-cedar also occurs in the upper or inland
sections of tidal floodplain forests, mostly as scattered individuals but occasionally in small
isolated stands. Atlantic white-cedar and bald cypress were formerly much more widespread
and common on the lower Eastern Shore but were heavily logged out by the early 1900s.
The shrub layer in tidal floodplain forests is usually dense and diverse often including
species, such as northern arrow-wood, winterberry, silky dogwood, swamp azalea, swamp
rose, fetterbush, and sweet pepperbush. Climbing vines are common in multiple layers and
may include species such as common wild yam, poisonivy, common greenbrier, and
Virginia creeper. Pronounced hummock-and- hollows microtopography is characteristic of
tidal floodplain forests. Hollows are regularly inundated by tidal water, whereas hummocks
are less frequently flooded thus supporting the establishment of trees and mesophytic herbs.
High species richness in the herb layer can be attributed to flooding frequency and
hummaock-and- hollow microtopography. Regularly flooded hollows support many flood-
tolerant swamp species such as jewelweed, arrow arum, halberd- leaf tearthumb, lizard' s-tail,
and sedges such as tussock sedge. Elevated above normal high tides, hummaocks provide
habitat for marsh blue violet, water-hemlock, greenfruit clearweed, false nettle, and ferns
such as royal fern, cinnamon fern, and marsh fern.

In brackish river systems, small fringing tidal woodlands dominated by loblolly pine occur
along portions of tidal rivers and creeks, in narrow ecotones between “high salt marshes’ and
adjacent uplands, and as islands within extensive salt marshes. Examples of these tidal
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floodplain forests can be found in the lower “tidewater” areas of Dorchester, Wicomico,
Somerset, Worcester and St. Mary’s counties. Frequency of tidal flooding is variable, often
less than daily due to fluctuations in groundwater levels and landscape position. These
habitats are gpecies poor, with loblolly pine often forming a monospecific canopy and
southern bayberry comprising the shrub layer. Indicative of brackish conditions, species
diversity in the herbaceous layer is quite low and chiefly comprised of hal ophytic vegetation.
Most frequent and dominant of these include small saltmeadow cordgrass, switchgrass, and
saltgrass.

Nontidal floodplain forests on Maryland's Coastal Plain are very diverse. Swamp forests
extend up to the river’s edge, replacing the forest-shrub- marsh ecotone frequently found
along tidal river sections. These seasonally flooded swamps are often dominated by
combinations of green ash, red maple, sweetgum, swamp tupelo, willow oak, and overcup
oak. Well-drained levees support swamp chestnut oak, cherrybark oak, American elm, and
river birch is often abundant in disturbed, cut-over stands. Along small streams, trees typical
of both levees and swamps may occur in mixed stands. On exceptionally well-drained small
stream bottoms, tulip-poplar is often important. Small tree, shrub, and herbaceous
composition are highly variable between sites.

In the Piedmont and Ridge and Valley provinces, most large stream and river floodplains
consist of temporarily to intermittently flooded bottomland forests, dominated by sycamore,
silver maple, boxelder, and American elm. Alluvial landforms such as gravel bars, levees,
terraces, old oxbows and sloughs are usually present. Y oung, flood-scoured woodlands
sometimes occur along shoreline areas and islands, especially in high-gradient rocky sections
and along flood-deposited sand and gravel bars. Such areas are frequently dominated by
dense, nearly pure stands of small (2-8 m tall) sycamore, boxelder, river birch and green ash
trees. Embedded within floodplain forests are floodwater pools and seasonally flooded
backswamps and sloughs dominated by red maple, silver maple, pin oak, swamp white oak,
and sweetgum. These backwater areas usually exhibit distinctive hummock-and-hollow
microtopography with maximum flood depths of 50-70 cm. Along smaller streams, where
the floodplain is narrower and aluvial landforms occur at much smaller scales, floodplain
forests also include more mesic species such as tulip poplar, sugar maple, basswood,
American beech, eastern hemlock, and white pine. Small tree, shrub, and herbaceous
composition are highly variable between sites. Farther west, on the Allegheny Plateau,
northern hardwoods and northern conifers such as eastern hemlock, yellow birch, and black
cherry tend to dominate and the understory often contains dense thickets of great-laurel.

Location and Condition:

Extensive tracts of floodplain forests remain along some of the streams and rivers of the
Coastal Plain, especialy in the Pocomoke, Nanticoke, Choptank and Patuxent drainages.
However, many of these waterways, especially the smaller tributaries, have been ditched and
channelized and the remaining floodplain forests areas have been drained and cleared for
agriculture. From the Piedmont westward, many of the largest floodplain forests occur along
the Potomac River and its mgjor tributaries. However, much of this habitat has been
converted to cropland or pasture, with concomitant decreases in stream water quality. Many
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floodplain forests aso have been impacted by logging, dams and rapidly expanding
populations of invasive species. On the lower Eastern Shore, logging has significantly
reduced the extent of bald cypress and Atlantic white-cedar. Floodplain forests have also

been impacted by changes in stream and river hydrology and declines in water quality due to
reductions in forest cover and increases in impervious surfaces in the surrounding watershed.

Figure 4.8 Location of Floodplain Forestsin Maryland (Sources: USFWS NWI; FEMA; MD DNR

MBSS/Versar Inc.)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals

American woodcock

Great blue heron

Bobcat

Bald eagle

Great egret

Delmarva fox squirrel

Bank swallow

Hairy woodpecker

Eastern red bat

Barred owl

Hermit thrush

Hoary bat Bicknell's thrush Hooded warbler
Indiana bat Black-and-white warbler Kentucky warbler
Leastweasel Black-billed cuckoo Louisiana waterthrush

Rafinesque's big-eared bat

Blackburnian warbler

Magnolia warbler

Silver-haired bat

Black-crowned night-heron

Northern parula

Southeastern myotis

Black-throated blue warbler

Ovenbird

Southeastern shrew

Black-throated green warbler

Pileated woodpecker

Southeastern star-nosed mole

Blue-headed vireo

Prothonotary warbler

Southern pygmy shrew

Broad-winged hawk

Red-eyed vireo

Southern water shrew

Brown creeper

Red-headed woodpecker

Birds

Brown-headed nuthatch

Red-shouldered hawk

Acadian flycatcher

Canada warbler

Scarlet tanager

American black duck

Cerulean warbler

Solitary sandpiper

American redstart

Golden-crowned kinglet

Swainson'swarbler
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Veery

Jefferson salamander

Northern crescent

Wayne's black-throated green
warbler

Wood thrush

\Worm-eating warbler

New Jersey chorus frog Palamedes swallowtail
Inverts: Dragonflies & Pepper and salt skipper
Damselflies

Yellow -crowned night-heron

Aurora damsel

Precious underwing

Yellow -throated vireo

Blue-faced meadowhawk

West virginia white

Reptiles

Cyrano darner

Inverts: Dipterans

Bog turtle

Fine-lined emerald

Pitcher-plant mosquito

Broad-headed skink

Harlequin darner

Inverts: Beetles

Common ribbonsnake

Robust baskettail

Appalachian Tiger Beetle

Eastern box turtle

Taper-tailed darner

Giant stag beetle

Eastern spiny softshell

White-faced meadowhawk

Inverts: Freshwater
Crustaceans

Northern map turtle

Inverts: Butterflies & Moths

An entocytherid ostracod

Northern red-bellied turtle

Baltimore checkerspot

An entocytherid ostracod

Queen snake

Carolina satyr

Rainbow snake

Chermock's mulberry wing

Rare Natural Communities

Red-bellied watersnake

Cypress sphinx moth

Riverside Outcrop Barrens

Spotted turtle

Dion skipper

Floodplain Ponds and Pools

Timber rattlesnake

Giant swallowtail

Piedmont/Mountain Swamp Forests

Wood turtle

Golden-banded skipper

River-Scour Woodlands

Amphibians

Great purple hairstreak

Riverside Prairies

Carpenter frog

Hessel's hairstreak

Atlantic White Cedar Wetlands

Eastern mud salamander

King's hairstreak

Eastern narrow -mouthed toad

Long dash

Estuarine Fringe Loblolly Pine
Forests

Eastern spadefoot

Marbled underwing

Tidal Bald Cypress
Woodlands/Forests

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, sika deer, black bear, eastern gray squirrel, eastern fox squirrel, red fox,
common gray fox, coyote, common raccoon, Virginia opossum, striped skunk, long-tailed
weasel, mink, northern river otter, American beaver, muskrat, woodchuck, wild turkey,
ruffed grouse, northern bobwhite, American woodcock, mourning dove, American crow, and
fish crow. Management plans and conservation programs for these game species are
currently being implemented by MD DNR, USFWS, and many other partners.

Threats:

a. Conversion to other land uses or forest types that results in loss of habitat

b. Pesticide use and contamination that directly or indirectly affects GCN species

c. Incompatible silviculture practices that result in degradation of habitat

d. Development and land use, including roadways and trails that results in forest
fragmentation and isolation

e. Deer overbrowsing or other causes that result in loss of forest structural diversity

f. Forest pest species that may have landscape level effects

g Invasive/exotic species that result in degradation of habitat
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Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Incompatible agricultural practices such as ditching, channelization, livestock
grazing, inadequate buffers, and pond construction that result in habitat
degradation

Development and roads that cause reduced water quality and hydrological
changes

Encroachment by woody vegetation or buffer planting on riverine prairies and
rare herbaceous species

Altered natural disturbarce patterns resulting in inadequate habitat conditions for
certain GCN species

Acid mine drainage

Groundwater withdrawal for residential, commercial, and agricultural use that
results in hydrologic changes

Removal of beaver populations

Human disturbance, including ATV use, that results in degradation of habitat

Conservation Actions:

a.

b.

Chapter 4

Restor e floodplain forestsincluding reestablishment of old growth, natural
hydrology, and improved water quality [Measure: # of acresrestored]

Conserve large blocks of contiguous forest where appropriate [Measure: #of acres
contiguous forests conserved]

I mprove storm water management practices and sediment erosion control
measur es to avoid/minimize development impacts to forested wetland areas
and surrounding water shed [Measure: # of development projects near forested wetlands with
improved storm water and sediment management incorporated into plans]

Establish and maintain landscape-scale protected habitat and movement
corridors [Measure: # of existing targeted large forested patches connected by new corridors; # of
acres new corridors established]

Promote and support water shed-based initiativesto restore and protect
water sheds [Measure: # of watershed-based initiatives implemented]

Minimize fragmentation of large, contiguous forest blocks[Measure: % of large
forest blocks remaining unfragmented]

Establish and maintain adequate forest buffersalong streamsand rivers
[Measure: # of miles of stream/river forested buffers established and maintained]

I ncor porate forest conservation actionsinto land use and land planning
efforts by local, state, and federal agencies[Measure: # of local, state, and federal agency
plansincorporating forest wildlife focused habitat management actions]

Work with farming community to conserve, resore, and protect floodplain forests
[Measure: # of acres floodplain forest protected or restored from agricultural use; # of sites with cooperative
management projects]

Enforce and modify, as needed, nontidal wetland protection regulations especially

asthey relate to Wetlands of Special State Concern [Measure: # of regulation modifications
proposed; # of violations prosecuted; # of citations issued]

Develop habitat management guidelines for use by foresters and land managers

and work with them to implemert such [Measure: guidelines developed; # of sites with
cooperative management project; # of acres of this habitat managed for GCN species)
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|. Develop and implement protocols to control invasive species in a manner
compatible with GCN species [Measure: # of protocols developed; # of sites with management
implemented]

Protect target riverside prairie habitat [Measure: # of acres protected]

Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols developed; # of sites or acres with management implemented)]

0. Maintain natural beaver populations [Measure: # of viable beaver populations; # of miles of
stream influenced by beaver activity]

p. Remove certain damsto alow for flooded areas to revert back to forest [Measure: #
of dams removed; # of acres reverted to floodplain forest]

g. Work with watershed groups to encourage forest conservation as a strategy for

water conservation [Measure: # of groups contacted; # of cooperative projects and meetings with
water shed groups]

r. Limit the use of pesticides such that GCN species and this habitat are not
adversely affected [Measure: # of sites or acres with reduced quantity or frequency of pesticide use]

S. Restore degraded habitats through appropriate techniques [Measure: # of sitesor acres
with degraded habitat restored]

t. Implement appropriate IPM practices to minimize the effects of serious forest pest
species [Measure: # of sites or acreswith IPM practices implemented]
u. Work with Maryland DOT to improve transportation planning for new roads to

minimize fragmentation of habitat [Measure: # or miles of new roads planned with
comments/input to minimize forest fragmentation]

53

Inventory, Monitoring and Research Needs:
a. Conduct surveys to better determine the distribution, abundance, population
strongholds and status of GCN species, especially odonates, southern water

shrew, bats, reptiles, amphibians, butterflies, and forest interior birds [Measure: # of
surveys completed)]
b. Conduct research on life history, habitat requirements, metapopulation dynamics

and movement/dispersal patterns of GCN Species [Measure: # of research projects
conducted; # of research papers published]

c. Determine effective buffer widths as it relates to development, timber harvesting
and farming practices; include upland life zone requirements of reptiles and
amphibians, foraging areas for bats, and area-sensitive species like forest interior
birds and bobcat [Measure: # of research projects conducted; # of research papers published]

d. Monitor habitat conditions and GCN species, especially those that serve as
effective indicator, umbrella or keystone species, and species for which

population trend data are most urgently needed [Measure: # of monitoring studies
established; # of monitoring studies conducted]
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(9) Upland Depressional Swamps

Description:

Upland depression swamps are
seasonally flooded forested
wetlands in the Piedmont and
Coastal Plain. In the Piedmont,
upland depression swamps are
isolated, depressional wetlands
characterized by shallow bedrock or
clay hardpans that impede soil
drainage. Inthe Coastal Plain,
these habitats form in basin
depressions on hardpan soils with
shallow seasona flooding induced
by perched water tables. This
results in standing water throughout the early part of the growing season, followed by a
period of drawdown. Hydroperiods are variable between swamps and largely dependent on
rainfall and drought cycles. The forested canopy structure of upland depression swamps
ranges from open to closed and is primarily oak-dominated with other hardwoods less
frequent. Common tree species include willow oak, pin oak, swamp chestnut oak, green ash,
red maple, and black gum. In the understory, shrubs and vines are common but variable,
often including an abundance of common greenbrier. The herbaceous layer is often sparse
and may include species of sedges, manna-grasses, and rushes. Slightly elevated hummocks
of sphagnum mosses frequently form large patches. Upland depression swamps are isolated
wetlands subject to major disturbances such as logging, draining, and development. In
Maryland, many community types associated with upland depression swamps are considered
rare.

Location and Condition:

Upland depression swamps are widespread throughout the Coastal Plain occupying broad
flats between drainage streams. Swamps with clay hardpan soils are most numerousin
Queen Annes, Dorchester, Wicomico, Somerset, and Worcester Counties.  In the Piedmont,
upland depression swamps are scattered but are most numerous in Triassic basins.
Documented sites are found over areas of Balls Bluff siltstone, diabase, and bedrock terraces
of the Potomac River. The majority of upland depression swamps have been atered through
logging, draining, development, and conversion to agriculture. Relatively few high quality
examples remain.
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Figure 4.9 Location of Upland Depressional Swampsin Maryland (Sources: USFWS NWI)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Kentucky warbler Atlantic bluet
Bobcat Louisiana waterthrush Attenuated bluet
Eastern red bat Magnolia warbler Aurora damsel
Hoary bat Northern waterthrush Azure bluet
Southeastern myotis Ovenbird Bar-winged skimmer

Southeastern shrew

Pileated woodpecker

Beaverpond baskettail

Southeastern star-nosed mole

Prothonotary warbler

Black-tipped darner

Southern pygmy shrew

Red-shouldered hawk

Blue-faced meadowhawk

Birds

Scarlet tanager

Burgundy bluet

Acadian flycatcher

Swainson'swarbler

Canada darner

American redstart

American woodcock

Wayne's black-throated green

warbler

Chalk-fronted skimmer

Barred owl

Wood thrush

Cherry-faced meadowhawk

Black-and-white warbler

Reptiles

Comet darner

Black-billed cuckoo

Common ribbonsnake

Cyrano darner

Blackburnian warbler

Northern red-bellied turtle

Dot-tailed whiteface

Black-throated blue warbler

Spotted turtle

Eastern red damsel

Black-throated green warbler

Amphibians

Elfin skimmer

Brown creeper

Carpenter frog

Emerald spreadwing

Brown-headed nuthatch

Eastern mud salamander

Four-spotted pennant

Canada warbler

Eastern spadefoot

Golden-winged skimmer

Great blue heron

New Jersey chorus frog

Great spreadwing

Great egret

Hairy woodpecker

Inverts: Dragonflies &
Damselflies

Hagen's bluet

Harlequin darner

Hooded warbler

Amber-winged spreadwing

Little blue dragonlet
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American emerald

Lyre-tipped spreadwing
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Mantled baskettall Taper-tailed darner Pepper and salt skipper
Pale bluet Treetop emerald Precious underwing
Petite emerald Tule bluet Inverts: Dipterans
Rainbow bluet Vesper bluet Pitcher-plant mosquito
Sedge sprite White corporal Inverts: Beetles
Seepage dancer White-faced meadowhawk A dytiscid beetle
Ski-tailed emerald Yellow -sided skimmer A hydrophilid beetle
Slender bluet Inverts: Butterflies & Moths Inverts: Freshwater

Southern sprite

Baltimore checkerspot Crustaceans

An entocytherid ostracod

Sphagnum sprite Dion skipper

Spotted spreadwing Great purple hairstreak An entocytherid ostracod

Spring blue darner Hessel's hairstreak

Stripe-winged baskettail King's hairstreak Rare Natural Communities
Sweetflag spreadwing Palamedes swallowtail Atlantic White Cedar Wetlands

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, eastern gray squirrel, red fox, common gray fox, coyote, common raccoon,
Virginia opossum, striped skunk, long-tailed weasel, mink, northern river otter, muskrat,
American woodcock, mallard, wood duck, American crow, fish crow, and eastern snapping
turtle. Management plans and conservation programs for these game species are currently
being implemented by MD DNR, USFWS, and many other partners.

Threats:
a
b.

C.

SQ ™o
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Conversion to agriculture that results in loss of habitat

Development and land use, including roadways, that result in fragmentation and
isolation

Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation

Hydrologic changes from residential development, agricultural practices, mining,
and other impacts such as ditching, water withdrawal, and pond construction
Reduced water quality through chemical contamination, siltation, and pollution
Invasive species that result in degradation of habitat

Pesticide use and contamination that directly or indirectly affects GCN species
Lack of scientific understanding of appropriate habitat requirements and
management for all GCN species

Incompatible silviculture practices that results in habitat degradation

Nontarget impacts of gypsy moth control

Mosquito control practices (larvicides, adulticides, introduction of Gambusia)
Human disturbance, including ORV use, that results in habitat degradation

. Decline of Atlantic white cedar in the Coastal Plain

Hemlock wooly adelgid that cause loss of hemlock component
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Conservation Actions:

a.

b.

L7

Chapter 4

Protect and restore best remaining upland depressional wetlands [Measure: # of
acres of priority upland depressional wetlands protected and restored]

Enfor ce and modify, as needed, nontidal wetland protection regulations
especially asit relatesto Nontidal Wetlands of Special Concern [Measure: # of
regulation modifications proposed; # of violations prosecuted; # of citations issued]

Establish and maintain effective buffers along wetlands by restoring natural
communities wher e possible [Measure: # of mileswetland buffers established; # of acres of
natural communities restored adjacent to wetlands]

Work with farming community to restore and protect wetlands through
NRCS, FSA, USFWS, and MDA programs[Measure: # of acres wetland restored and
protected]

Protect wetlands through acquisitions and easements [Measure: # of acres of wetlands
newly protected through acquisitions and easements]

Protect wetlands from drainage, ditching, filling, water withdrawal, and
other damaging practices that alter hydrology [Measure: # of acres of wetlands
protected from practices that alter hydrology]

I ncor por ate wetland conservation actionsinto land planning efforts and
public land management plans [Measure: # of acres of wetlands conserved during land

planning efforts; # of public land management plansincorporating wetland wildlife focused habitat
conservation actions]

Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites
with improved runoff BMPs implemented)]

Minimize and reduce habitat fragmentation [Measure: # of development projects designed and
developed to minimize habitat fragmentation]
Limit development impacts within wetland areas and surrounding watershed

[Measure: # of development projects implementing BMPs to limit surrounding wetland impacts; % of
development permits denied for wetland protection]

Regulate mosquito control, gypsy moth control, and control of other pestsin

upland depressional wetlands and surrounding landscape [Measure: # of siteswith
reduced quantity or frequency of pesticide use and other control methods]

Work with watershed groups, watershed-based initiatives, landowners, and
federal programs to expand and coordinate wetland conservation efforts [Measure: #
acres of wetlands conserved through expanded and coordinated multi-partner cooper ative programs]

Strictly enforce existing federal and state wetland protection |aws [Measure: # of
violations prosecuted; # of citations issued]

Develop and implement protocols to control invasive species and prevent their
establishment [Measure: # of protocols developed; # of sites with management i mplemented]

Provide sufficient landscape connectivity [Measure: # of wetland sites with sufficient landscape
connectivity]

Restore wetlands where appropriate [Measure: # of acres wetlands restored]

Better train certified wetland delineators to identify wetland types [Measure: # of
certified wetland delineators with updated training]

Work with landowners and farming community to develop and encourage BMPs
for agricultural practices [Measure: # of BMPs developed and promoted:; # of sites with BMPs
implemented)]

Work with Maryland DOT to minimize wetland impacts ard explore offsite
mitigation for wetland complexes [Measure: # or miles of new roads planned with
comments/input to minimize wetland impacts; # of offsite mitigation projects established]
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t. Educate public about human disturbance issues [Measure: # of educational materials
developed and distributed)]

u.  Restore hemlock/Atlantic white cedar component where feasible [Measure: # of acres
upland depressional wetland with hemlock/Atlantic white cedar components restored]

Inventory, Monitoring and Research Needs:

a. Conduct surveys to better determine the distribution, characteristics and condition
of upland depressional wetlands [Measure: # of surveys completed]

b. Conduct surveysto better determine the distribution, abundance, population
strongholds and status of GCN species, especially odonates, reptiles, amphibians,
and butterflies [Measure: # of surveys completed]

c. Conduct research on life history, habitat requirements, metapopulation dynamics

and movement/dispersal patterns of GCN Species [Measure: # of research projects
conducted; # of research papers published]

d. Determine effective buffer widths as it relates to development, timber harvesting,
and farming practices; include upland life zone requirements of reptiles,
amphibians, foraging areas for bats, and area-sensitive species like forest- nesting
birds and bobcat [Measure: # of research projects conducted; # of research papers published]

e. Monitor habitat conditions and GCN species, especially those that serve as
effective indicator, umbrella or keystone species, and species for which

population trend data are most urgently needed [Measure: # of monitoring studies
established; # of monitoring studies conducted]
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(10) Carolina Bays

Description:

Carolina bays (also known as
Coastal Plain ponds and Delmarva
bays) are rare habitats generally
described as shallow, seasonadlly
flooded depression wetlands on
Maryland’s Lower Coastal Plain.
Research suggests these habitats
developed from ancient interdunal
depressions approximately 16,000
years ago when the climate of the
Coastal Plain was very cold and
windy and supported an extensive
sand dune ecosystem. The magjority
of Carolina bays have been shaped
by these wind processes into elliptical depressions up to one meter in depth with prominent
sand rims. A perched water table and seasonal fluctuations in groundwater recharge and
precipitation cause these wetlands to be irregularly flooded or seasonally inundated. During
very dry seasons, surface water may be absent or limited to the deepest point within the bay.
Likewise, during very wet years when rainfall is abundant, bays may retain water throughout
the entire growing season. Depth and duration of seasonal inundation are apparently the
most important factors influencing plant communities and the degree to which woody species
become established. Dry-season fires in adjacent uplands may spread into bays and may be
another factor limiting the invasion of woody species, although fire frequencies throughout
the region have been much reduced in recent decades. The vegetation of Carolina baysis
closely linked to its hydrologic regime. Aswater levels draw down or recede during the
growing season, plant communities typically develop concentric rings from the outer edge
towards the center or deepest point in the bay. Outer rings of a bay may include shrubs of
buttonbush, fetterbush, swamp loosestrife, and sweet pepperbush or nearly monospecific
stands of Walter’s sedge, maidencane and Virginia chain fern. Interior portions of bays may
include species such as Eaton’ s witchgrass, warty panicgrass, and Virginia meadow-beauty.
Many of these species grade into the “draw down pocket” or lowest portion of a bay, which
isthe last to desiccate during the growing season. Common to this zone are slender fimbry
and flood tolerant shrubs of buttonbush. Carolina bays are often embedded in a matrix of
seasonally flooded swamp forests that are dominated by red maple, sweetgum, and
perssmmon. Many plants and animals considered rare in Maryland are known to occur in
Carolina bays.

Location and Condition:

In Maryland, Carolina bays are restricted to the Lower Coastal Plain and are most abundant
in Kent, Queen Annes, Caroline, and Dorchester Counties. Although high quality examples
of each of these habitats exist, most of these bays suffer from significant abiotic and biotic
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threats. There are heavy impacts on Carolina bays from suspected lowering ground water,
causing an increase in woody plant invasion and succession of historically herbaceous types
to shrub and forested types (Berdine and Gould 1999). It has been estimated that 10,000
acres of palustrine wetlands were lost to agricultural practices between 1955 and 1978 and
2062 acres were lost due to agricultural practices between 1982 and 1989 (Tiner and Burke
1995). The impacts of traditiona land use are accompanied by the pressures from land
development. The conversion of land from natural cover and agricultural uses to commercial
and residential uses poses one of the single largest threats to palustrine wetlands in Maryland.

An ongoing inventory of natural communities by NHP has documented 175 acres of this
extremely rare habitat type remaining in Maryland. Approximately 25% of this key wildlife
habitat is owned by the state, 25% is owned by conservation organizations (primarily TNC),
and 50% is in private ownership.

Figure 4.10 Location of Carolina Baysin Maryland (Sources. USFWS NWI; MD DNR Wetlands;, MD
DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Eastern tiger salamander Cyrano darner
Southeastern star-nosed mole New Jersey chorus frog Fine-lined emerald
Birds Inverts: Dragonflies & Harlequin darner
Pied-billed grebe Damselflies Slender bluet

Reptiles Attenuated bluet Sphagnum sprite

Aurora damsel

Spotted turtle Spotted spreadwing

Amphibians Azure bluet Sweetflag spreadwing

Bar-winged skimmer

Barking treefrog Taper-tailed darner

Blue-faced meadowhawk

Carpenter frog Vesper bluet

Eastern spadefoot Comet darner
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|Rare Natural Communities | |Car0|ina Bays |

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, red fox, common gray fox, coyote, common raccoon, Virginia opossum,
striped skunk, long-tailed weasel, mink, northern river otter, eastern cottontail, woodchuck,
muskrat, wild turkey, northern bobwhite, American woodcock, common snipe, mallard,
American black duck, wood duck, blue-winged teal, green-winged teal, ring- necked duck,
hooded merganser, American crow, fish crow, and eastern snapping turtle. Management
plans and conservation programs for these game species are currently being implemented by
MD DNR, USFWS, and many other partners.

Threats:
a. Conversion to agriculture that resultsin loss of habitat
b. Development and land use, including roadways, that result in fragmentation and
isolation
c. Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation
d. Hydrologic changes from residential development, agricultural practices, mining, and
other impacts such as ditching, water withdrawal, and pond construction
Reduced water quality through chemical contamination, siltation, and pollution
Invasive species that result in degradation of habitat
Pesticide use and contamination that directly or indirectly affects GCN species
Lack of scientific understanding of appropriate habitat requirements and management
for all GCN species
Woody encroachment (buttonbush, red maple, sweetgum, and other species
succeeding into formerly open-canopy herbaceous-dominated seasonal wetlands)
J. Exclusion of natural fire regimes that promote conversion of habitat
k. Incompatible silviculture practices that results in habitat degradation

|)Q ™Mo

Conservation Actions:

a. Conserve and maintain the integrity of Carolina bay wetland systems, including
targeting the highest quality areasfor acquisition and working with appropriate
planning and zoning agencies [Measure: # of priority Carolina bays protected]

b. Maintain wetland breeding habitat and adjacent upland non-breeding habitats
(life zones) of GCN species[Measure: # of acres of habitat for GCN species protected]

c. Protect wetlands through acquisition and easements, including surrounding
buffers[Measure: # of acres of wetlands newly protected through acquisitions and easements]

d. Restore hydrology through ditch plugging and other appropriate practices
[Measure: # of Carolina bays with restored hydrology]

e. Restorewetland conditions where appropriate [Measure: # of acres wetlands restored]
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Protect wetlands from drainage, ditching, filling, water withdrawal, and other
damaging practicesthat alter hydrology [Measure: # of acres of wetlands protected from
practices that al ter hydrology]

I ncor por ate wetland conservation actionsinto land planning efforts and public

land management plans [Measure: # of acres of wetlands conserved during land planning efforts; # of
public land management plans incorporating wetland wildlife focused habitat conservation actions]
Limit development impacts within wetland areas and surrounding watershed [Measure:

# of devel opment projects implementing BMPs to limit surrounding wetland impacts; % of development permits
denied for wetland protection]

Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites with
improved runoff BMPs implemented]

Implement prescribed burn programs to control woody vegetation [Measure: # of acres
maintained with controlled burn program]

Identify forest management practices that would improve habitat suitability [Measure:
guidelines devel oped)]

Minimize and reduce habitat fragmentation [Measure: # of development projects designed and
developed to minimize habitat fragmentation]

Work with watershed groups, watershed based initiatives, landowners, and federal
programs to expand and coordinate wetland conservation efforts [Measure: # acres of
wetlands conserved through expanded and coordinated multi-partner cooperative programs]

Strictly enforce existing federal and state wetland protection laws [Measure: # of violations
prosecuted; # of citations issued]

Develop and implement protocols to control invasive species and prevent their
establishment [Measure: # of protocols developed; # of sites with management implemented]

Better train certified wetland delineators to identify wetland types [Measure: # of certified
wetland delineators with updated training]

Work with landowners and farming community to develop and encourage BMPs for
agricultural practices [Measure: # of BMPs developed and promoted; # of sites with BMPs implemented]
Work with Maryland DOT to minimize wetland impacts and explore offsite

mitigation for wetland complexes [Measure: # or miles of new roads planned with comments/input to
minimize wetland impacts; # of offsite mitigation projects established)]

Inventory, Monitoring and Research Needs:

a

Implement effective assessment of population abundance, trends, distribution, and
movement patterns, and for improved monitoring GCN species, especially
amphibians and odonates [Measure: # of surveys completed; # of monitoring programs implemented]
Conduct studies on the factors limiting species abundance, such as predation rates,
reproductive success, contamination, and prey availability [Measure: # of research studies
completed; # of research papers published]

Determine landscape attributes and preserve designs that will allow the persistence of
popul ations [Measure: # of research studies completed; # of research papers published]

Determine management needs and best management practices for GCN species
[Measure: # of research studies completed; # of BMPs devel oped]

Monitoring programs should accompany management activities to assess effects of
techniques on GCN species and long-term habitat suitability [Measure: # of monitoring
programs established; # of monitoring programs conducted]

Determine and monitor hydrologic conditions, including the impacts of irrigation
[Measure: # of hydrologic monitoring sites established; impacts of irrigation determined]
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(11) Vernal Pools

Description:

Vernal pools are small (~0.1-2 ha),
nontidal palustrine forested
wetlands. They exhibit a well-
defined, discrete basin and lack a
permanent, above ground outlet.
The basin overlies a clay hardpan or
some other impermeable soil or
rock layer that impedes drainage.
Asthe water tablerisesin fall and
winter, the basin fills, forming a
shallow pool. By spring, the pool
typically reaches maximum depth
(~0.5-2.5 m) following snowmelt
and the onset of spring rains. By
mid- late summer, the pool usually dries up completely, although some surface water may
persist in relatively deep basins, especially in years with above average precipitation. This
periodic, seasonal drying prevents fish populations from becoming established, an important
biotic feature of vernal pools. Many species have evolved to use these temporary, fish-free
wetlands. Some are obligate vernal pools species, so called because they require avernal
pool to complete al or part of their life cycle.

Verna pools occur throughout the state as scattered, isolated habitats. They are most
numerous on the Lower Coastal Plain, especially on the mid- to upper Eastern Shore, and
uncommon west of the Fall Line. They are typically situated in low areas or depressionsin a
forest but they can also occur in floodplain forests as isolated floodwaters, backwaters of old
beaver impoundments, old sinkholes, or as perched spring- or seep-fed basins along
mountain slope benches or at the base of slopes. Vernal pools may persist in cleared areas
such as cropland, pastures and clearcuts but usually in a highly degraded ecologica state.

Because verna pools occur throughout the state in a variety of forest types and settings, the
vegetation in and around these habitats varies considerably. However, many verna pools
exhibit similar vegetative structure. For example, pools tend have a semi-open to closed
forest canopy and the degree of canopy closure generally decreases with pool size. The basin
substrate consists of dense mats of submerged leaf litter and scattered, coarse woody debris.
Herbaceous vegetation is usually absent to sparse in and around the basin, although small
sphagnum patches may occur along the basin edge. A dense shrub layer may occur along the
shoreline or in small patches within the basin, especially on the Coastal Plain, but many
pools aso lack a well-developed shrub layer.
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Location and Condition:

Most of the state’ s remaining vernal pools occur on the Coastal Plain, with the largest
numbers, perhaps several thousand or more, occurring on the mid- and upper Eastern Shore.
Relatively few vernal pools occur west of the Fall Line and perhaps only several hundred
occur in the Allegheny Plateau and Ridge and Valley physiographic regions. Vernal poolsin
these latter regions are also much more scattered and isolated. Information on the number,
distribution, and ecological conditions of these relatively small wetland systems is inadequate
or lacking for al regionsin the state. However, it islikely that a large percentage of the
state’ s vernal pools have been destroyed or degraded by development, agriculture and

logging practices.

Figure4.11 Location of Vernal Poolsin Maryland (Sources: USFWS NWI; MD DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals

Aurora damsel

Sweetflag spreadwing

Southeastern star-nosed mole

Azure bluet

Taper-tailed darner

Amphibians

Bar-winged skimmer

Vesper bluet

Carpenter frog

Blue-faced meadowhawk

Inverts: Beetles

Eastern narrow -mouthed toad

Comet darner

Seth forest water scavenger beetle

Eastern spadefoot

Cyrano darner

Inverts. Freshwater
Crustaceans

An entocytherid ostracod

An entocytherid ostracod

Jefferson salamander Harlequin darner

New Jersey chorus frog Lyre-tipped spreadwing
Inverts: Dragonflies & Slender bluet
Damselflies

Amber-winged spreadwing

Sphagnum sprite

Attenuated bluet

Spotted spreadwing

Rare Natural Communities
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In addition to the GCN species listed above, this key wildlife habitat supports a wide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, eastern gray squirrel, eastern fox squirrel, red fox, common
gray fox, coyote, common raccoon, Virginia opossum, long-tailed weasel, mink, striped
skunk, American woodcock, wood duck, and eastern snapping turtle. Management plans and
conservation programs for these game species are currently being implemented by MD DNR,
USFWS, and many other partners.

Threats:

a

b.

C.

;)Q ™o

K.

Conversion to agriculture that results in loss of habitat

Development and land use, including roadways, that result in fragmentation and
isolation

Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation

Hydrologic changes from residential development, agricultural practices, mining, and
other impacts such as ditching, water withdrawal, and pond construction

Reduced water quality through chemical contamination, siltation, and pollution
Invasive species that result in degradation of habitat

Pesticide use and contamination that directly or indirectly affects GCN species

Lack of scientific understanding of appropriate habitat requirements and management
for all GCN species

Recreational activities, such as off-road vehicles, that cause increased human
disturbance of habitat

Mosquito control practices such as adulticide use and introduction of larvicides or
biological control agents such as mosquitofish or mudminnows to control mosguito
larva

Groundwater contamination from development and agriculture

Woody encroachment of formerly opertcanopy herbaceous dominated habitat

m. Misidentification of vernal pools by development contractors and consultants

Conservation Actions:

a.
b.

C.

Protect wetlands through acquisitions and easements [Measure: # of acres of wetlands
newly protected through acquisitions and easements]

Amend state wetlands laws to protect all GCN vernal pool habitats[Measure: # of
law and regulation modifications passed]

Limit development impacts within wetland areas and surrounding water shed
[Measure: # of development projectsimplementing BMPs to limit surrounding wetland impacts; % of
development permits denied for wetland protection]

Ensurethat surrounding land uses do not alter hydrological conditionsin vernal
pOOlS [Measure: # of vernal pool focused hydrologic guidelinesincorporated into land use and planning
effortg]

Protect wetlands from drainage, ditching, filling, water withdrawal, and other
damaging practicesthat alter hydrology [Measure: # of acres of wetlands protected from
practices that alter hydrology]
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f. Promote BMPsto appropriate public and private land managers, agencies and
industries that have the greatest potential to influence protection of vernal pool
habitat and buffers[Measure: # of BMPs developed and promoted; # of BMPs incorporated into local,
state, and federal agency plans and private lands stewardship plang]

g. Reduceimpacts of mosquito control and gypsy moth control in the vicinity of
known vernal pool habitat [Measure: # of siteswith vernal pool habitat protected from impacts of
development, groundwater withdrawal and pest management]

h. Delineate habitat boundaries and sensitive management areas for all populations and
metapopulations of GCN species [Measure: # of acres of habitat boundaries and sensitive
management areas mapped; # of species with distribution maps updated]

I.  Work with landowners to obtain protection for known vernal pools on private
property [Measure: # of landowners participating in conservation programs; # of sites with vernal pools
protected]

j.  Minimize and reduce habitat fragmentation [Measure: # of development projects designed and
developed to minimize habitat fragmentation]

k. Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites with
improved runoff BMPs implemented]

I.  Eliminate human disturbance, such as off-road vehicles, in and around vernal pool
habitats [Measure: # of siteswith limited access and educational signage]

m. Coordinate conservation with federal farm bill programs, MD DNR, SHA, MDA, and
local jurisdictions [Measure: # of acres conserved through coordination of local, state, and federal agency
activities)

n. Maintain or restore forest connectivity between vernal pool habitats [Measure: # of sites

with vernal pool habitat that have forest corridors maintained or restored]

Create or restore vernal pools [Measure: # of vernal pools established or restored]

p. Develop and implement protocols to control invasive species and prevent their
establishment [Measure: # of protocols devel oped; # of sites with management implemented]

g. Incorporate wetland conservation actions into land planning efforts and public land

management p| anS [Measure: # of acres of wetlands conserved during land planning efforts; # of public
land management plans incorporating wetland wildlife focused habitat conservation actions]

r. Coordinate with regulatory agencies to protect vernal pool habitat [Measure: # of vernal
pooal sites protected through coordination with regulatory agencies]

s. Work with watershed groups, watershed-based initiatives, landowners, and federal

programs to expand and coordinate wetland conservation efforts [Measure: # acres of
wetlands conserved through expanded and coordinated multi-partner cooperative programs]

Strictly enforce existing federal and state wetland protection laws [Measure: # of violations
prosecuted; # of citations issued)]

u. Educate the public about the values of vernal pools and their conservation [Measure: # of
educational materials developed and distributed)]

Restore wetlands where appropriate [Measure: # of acres wetlands restored]

Better train certified wetland delineators to identify wetland types [Measure: # of certified
wetland delineators with updated training]

Coordinate conservation with NE PARC [Measure: # of cooperative projects implemented]
Reduce sources of groundwater contamination by implementing BMPs for nutrients
on agricultural lands [Measure: # of sites with BMPs implemented for reduction of nutrient contamination]
z. Work with landowners and the farming community to develop and encourage BMPs

for agricultural practices [Measure: # of BMPs developed and promoted:; # of sites with BMPs
implemented)]

o
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aa. Work with Maryland DOT to minimize wetland impacts and explore offsite

mitigationfor wetland complexes [Measure: # or miles of new roads planned with comments/input to
minimize wetland impacts; # of offsite mitigation projects established)]

Inventory, Monitoring and Research Needs:

a. Initiate long-term monitoring studies of GCN species, including reptiles, amphibians,
and invertebrates [Measure: # of monitoring studies established; # of monitoring studies conducted]

b. Conduct research on basic ecology, breeding parameters, and life histories of GCN
species, especially reptiles, amphibiars, and invertebrates [Measure: # of research projects
conducted; # of research papers published]

c. Conduct research on habitat use and requirements of GCN species, especially reptiles,
amphibians, and invertebrates [Measure: # of research projects conducted; # of research papers
published)]

d. Conduct research to determine movement patterns and dispersal of GCN species,
especially reptiles amphibians [Measure: # of research projects conducted; # of research papers
published]

e. Conduct an inventory and characteristics of vernal pool habitat [Measure: # of surveys
completed]

f. Determine beneficial long-term management needs and practices [Measure: # of research
projects conducted; # of research papers published; # of BMP’ s devel oped)]

g. Conduct hydrological studies [Measure: # of hydrologic monitoring sites established; # of research
projects conducted; # of research papers published]
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(12) Forested Seepage Wetlands

Description:

Forested seepage wetlands occur
around large seepage areas or
springs, along the uppermost
reaches of gently doping headwater
streams, and along ravine bottoms
and toe slopes. Although present in
each physiographic region, these
wetlands are scattered, local and
uncommon. They occur where
groundwater is forced to the surface
along an impermeable clay or rock
layer due to hydrostatic pressure
resulting from gravity or artesian
flow. Surface water appears as broad, diffuse zones of wetness, percolation and/or highly
braided, small rivulets where soils usually remain saturated during most or all of the year.
Soils are typically moderately to strongly acidic and nutrient-poor. Occasionally,
circumneutral conditions exist where sites overlie calcareous rock strata. These are
predominantly forested wetlands with a mostly closed to semi-open canopy. However, often
amosaic of small shrub and open, sedge- and graminoid-dominated emergent wetland
patches are also present. The forest floor is characterized by spaghnum-covered hummocks,
dense fern and skunk-cabbage patches, and saturated sand, muck- or pesat-filled depressions.
On the coastal plain, ared maple-black gum-swamp magnolia forest community is usually
dominant. The understory tends be dense with swamp azalea, huckleberries, greenbrier,
poisortivy, and blueberries. West of the Fall Line, red maple and black gum continue to be
frequent dominants but various ashes, yellow and black birch, and tulip poplar may be
common canopy species as well. Common understory species include spicebush,
winterberry, and arrowwood. On the Allegheny Plateau, eastern hemlock and red spruce
may be dominant at some sites along with dense rhododendron thickets.

Location and Condition:

Because of the difficulty in remotely mapping this small, mostly closed canopy wetland
system, very little information is available on the extent, location and condition of forested
seepage wetlands. 1t islikely, however, that this habitat is most common in the southern
Upper Coastal Plain where it often occurs in steep, dissected forested ravine systems. Some
of the best krown examples of forested seepage wetlands occur in Charles County near
Douglas Point. Other high quality examples occur on the Allegheny Plateau in association
with high elevation bog wetland complexes and in the Ridge and Valley province as
circumneutral seepage wetlands. Much remains to be learned about the status and
distribution of this key wildlife habitat in Maryland.

[No location map is available.]
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GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Red-shouldered haw k Gray petaltail
Bobcat Scarlet tanager Sedge sprite
Eastern red bat Veery Seepage dancer
Hoary bat Wood thrush Ski-tailed emerald
Silver-haired bat Reptiles Sphagnum sprite
Southeastern shrew Bog turtle Tiger spiketail

Southeastern star-nosed mole

Common ribbonsnake

Treetop emerald

Southern bog lemming

Eastern box turtle

Yellow -sided skimmer

Southern rock vole

Queen snake

Inverts: Butterflies& Moths

Birds

Spotted turtle

Baltimore checkerspot

Acadian flycatcher

Amphibians

Chermock's mulberry wing

American redstart

American woodcock

Allegheny Mountain dusky
salamander

Dion skipper

Barred owl

Carpenter frog

Indian skipper

Black-and-white warbler

Eastern mud salamander

Long dash

Black-billed cuckoo

Eastern spadefoot

Pepper and salt skipper

Black-throated blue warbler

Long-tailed salamander

Black-throated green warbler

Mountain chorus frog

Inverts. Freshwater
Crustaceans

Canada warbler

New Jersey chorus frog

An entocytherid ostracod

Hairy woodpecker

Northern red salamander

An entocytherid ostracod

Hermit thrush

Seal salamander

Inverts: Land Snails

Hooded warbler

Kentucky warbler

Inverts: Dragonflies &
Damselflies

Cylindrically-ornate wood snail

Louisiana waterthrush

Arrowhead spiketail

Rare Natural Communities

Magnolia warbler

Aurora damsel

Coastal Plain/Piedmont Acidic
Seepage Swamps

Northern waterthrush

Brown spiketail

High Hevation Seepage Swamps

Ovenbird

Delta-spotted spiketail

Pileated woodpecker

Eastern red damsel

Mountain/Piedmont Acidic Seepage
Swamps

Red-eyed vireo

Elfin skimmer

Mountain/Piedmont Basic Seepage
Swamps

Fine-lined emerald

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, eastern gray squirrel, red fox, common gray fox, common

raccoon, Virginia opossum, long-tailed weasdl, striped skunk, fisher, mink, American beaver,

muskrat, American woodcock, , American crow, fish crow, and eastern snapping turtle.
Management plans and conservation programs for these game species are currently being

implemented by MD DNR, USFWS, and many other partners.

Threats:

a. Conversion to agriculture that resultsin loss of habitat
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Development and land use, including roadways, that result in fragmentation and
isolation

Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation

Hydrologic changes from residential development, agricultural practices, mining, and
other impacts such as ditching, water withdrawal, and pond construction

Reduced water quality through chemical contamination, siltation, and pollution
Invasive species that result in degradation of habitat

Pesticide use and contamination that directly or indirectly affects GCN species

Lack of scientific understanding of appropriate habitat requirements and management
for all GCN species

Incompatible silviculture practices thet results in habitat degradation

Nontarget impacts of gypsy moth control

Mosquito control practices such as adulticide use and introduction of larvicides or
biological control agents such as mosquitofish or mudminnows to control mosquito
larva

Altered natural disturbance patterns resulting in inadequate habitat conditions for
some GCN species

m. Misidentification of seepage wetlands by devel opment contractors and consultants

Conservation Actions:

a.

Establish and maintain protected networks of wetland sites and movement
corridorswithin an extensive forest matrix [Measure: # of acres wetland/forest matrix and
corridors protected]

Establish and maintain effective buffer s along wetlands, by restoring natural
communities wher e possible [Measure: # of mileswetland buffers established; # of acres of natural
communities restored adjacent to wetlands]

Protect wetlands through acquisitions and easements [Measure: # of acres of wetlands
newly protected through acquisitions and easements]

Restore and protect forested seepage wetlands, other associated wetlands and
surrounding water sheds [Measure: # of acres degraded habitat restored and protected)]

Limit development impacts to wetland areas and surrounding water shed [Measure:

# of development projects implementing BMPs to limit surrounding wetland impacts; % of development permits
denied for wetland protection]

Protect wetlands from drainage, ditching, filling, water withdrawal, and other
damaging practices that alter hydrology [Measure: # of acres of wetlands protected from
practices that alter hydrology]

I ncor por ate wetland conservation actions into land planning efforts and public
land management plans [Measure: # of acres of wetlands conserved during land use and land

planning efforts; # of public land management plansincorporating wetland wildlife focused habitat
conservation actions]

Develop habitat management guidelines for use by foresters and land managers

and work with them to implement such [Measure: habitat management guidelines developed; #
of wildlife focused habitat management guidelinesincorporated into land use and planning effort]

Work with Maryland DOT to construct roads in such away that minimizes effects on
movement patterns of GCN species, especialy for amphibians and reptiles that use

Chapter 4 149




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

these wetlands year-round or seasonally as breeding habitat [Measure: # or miles of new roads
constructed to minimize habitat fragmentation]

Enforce and modify, as needed, nontidal wetland protection regulations especialy as

it relates to Nontidal Wetlands of Special Concern [Measure: # of regulation modifications
proposed; # of violations prosecuted; # of citations issued]

Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites with
improved runoff BMPs implemented]

Develop and implement protocols to control invasive species and prevent their
establishment [Measure: # of protocols developed; # of sites with management i mplemented]

. Minimize and reduce habitat fragmentation [Measure: # of development projects designed and
developed to minimize habitat fragmentation]

Minimize mosquito control and gypsy moth control in forested seepage wetland sites
and surrounding landscape [Measure: # of sites with reduced quantity or frequency of pesticide use]

Strictly enforce existing federal and state wetland protection laws [Measure: # of violations
prosecuted; # of citations issued]

. Work with watershed groups, watershed-based initiatives, landowners, and federa

programs to expand and coordinate wetland conservation efforts [Measure: # acres of
wetlands conserved through expanded and coordinated multi-partner cooperative programs]

Restore wetlands where appropriate [Measure: # of acres wetlands restored]

Better train certified wetland delineators to identify wetland types [Measure: # of certified
wetland delineators with updated training]

Work with landowners and farming community to develop and encourage BMPs for
agricultural practices [Measure: # of BMPs developed and promoted; # of sites with BMPs implemented]
Work with Maryland DOT to minimize wetland impacts and explore offsite

mitigation for wetland complexes [Measure: # or miles of new roads planned with comments/input to
minimize wetland impacts; # of offsite mitigation projects established]

Inventory, Monitoring and Research Needs:

1. Conduct surveysto better determine the distribution, characteristics and condition
of forested seepage wetlands [Measure: # of surveys completed]

2. Conduct surveysto better determine the distribution, abundance, population
strongholds and status of GCN species, especially odonates, reptiles, amphibians,
butterflies, and subterranean/groundwater invertebrates [Measure: # of surveys completed]

3. Conduct research on life history, habitat requirements, metapopulation dynamics
and movement/dispersal patterns of GCN Species [Measure: # of research projects
conducted; # of research papers published]

4. Determine effective buffer widths as it relates to development, timber harvesting
and farming practices; include upland life zone requirements of reptiles and
amphibians, foraging requirements of bats, and area-sensitive species (e.g.,
bobcat) [Measure: # of research projects conducted; # of research papers published]

5. Monitor habitat conditions and GCN species, especially those that serve as
effective indicator, umbrella or keystone species, and species for which

population trend data are most urgently needed [Measure: # of monitoring studies
established; # of monitoring studies conducted]
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(13) Bog and Fen Wetland Complexes

Description:

Bogs and fens are open seepage wetlands
supporting a patchwork of saturated shrub and
herbaceous vegetation. The term “bog” is
actually atechnical misnomer, and in strict
usage applies only to peatlands that are fed by
rainwater (ombrotrophic). We have adopted it
here for consistency since thisterm is so
widely used throughout much of the region to
describe open, acidic seepage wetlands. In
Maryland, bogs and fens are groundwater-fed
(minerotrophic) and best developed on seepage
slopes, along headwater streams, oxbows of
streams, and margins of beaver ponds,
established millponds, and sandpits. Bog soils
vary from minera to deep pest, are extremely
acidic, nutrient-poor, and often support a
variety of sphagnum mosses. Bogs on the
Appalachian Plateau are uncommon habitats,
often occurring in openings on seepage slopes
and along streams bordered by forests of red spruce, eastern hemlock, white pine, larch, red
maple, and black gum. Shrubs common to these habitats include speckled alder, narrow-
leaved meadowsweet, mountain holly, and black chokeberry. Small openings interspersed
amongst the shrub growth support dense mats of sphagnum and haircap mosses and
herbaceous species such as Virginia cotton grass, rose pogonia, round- leaved sundew, and a
variety of ferns, rushes, and sedges.

On the Coastal Plain, bogs are rare habitats associated with seepage toeslopes, small stream
bottoms, and long-established millponds and sandpits. Bogs locally referred to as “Magnolia
bogs’ occur at the bases of sand and gravel terraces near streams where groundwater seepage
is abundant and forced to the surface by an impermeable clay lens or aquiclude. Unlike true
bogs, Magnolia bogs are not characterized by accumulations of peat or organic soils.
Nutrient-poor and acidic seepage flows from groundwater, often forming mucky depressions
and braided channels around hummocks of sphagnum mosses. Historic accounts of
Magnolia bogs describe these areas with sweetbay magnolia and various shrubs fringing and
forming clumps within a more open center dominated by herbaceous plants. Today,
remaining examples exist mostly as open woodlands of black gum and sweetbay magnolia
with very dense shrubs and very small, scattered herbaceous patches. Shrubs common to
these habitats include sweetbay magnolia, swamp azalea, highbush blueberry, fetterbush,
dangleberry, poison sumac, and possum haw. Herbaceous openings include species such as
cinnamon fern, cypress panicgrass, partridge-berry, coastal carrionflower, wild yam, Indian
cucumber-root, brownish beaksedge, and primrose-leaved violet. Regionally uncommon or
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rare “bog” species persisting in Magnolia bogs include bog goldenrod, tertangled pipewort,
Long’s rush, spatul ate-leaved sundew, red milkweed, and sheep laurel.

Unlike Magnolia bogs, which are restricted to areas just east of the fal line, similar seepage
wetlands occur throughout the Coastal Plain and Piedmont in a variety of settings. In the
Coastal Plain, these habitats are differentiated from Magnolia bogs by dense layers of
accumulated peat. Openings along the margins of slow-moving streams, millponds, and
abandoned sandpits often support patches of such shrub species as large cranberry, sweet
pepperbush, swamp loosestrife, and giant cane. Hummocks of sphagnum mosses are
characteristic and usually support species such as white beak-rush, rose pogonia, common St.
John’s-wort, and Virginia meadow-beauty. Orchids, sundews, bladderworts, and yellow-
eyed grasses are aso common. Similar wetlands in the Piedmont occur over avariety of
substrates and have a much differert plant composition. Characteristic species may include
smooth alder, swamp rose, black willow, skunk-cabbage, spotted jewelweed, tussock sedge,
and rice cutgrass. Regionally rare species that may occur in Piedmont seepage wetlands
include Canada burnet and brown bog sedge.

Sea-level fens are small, maritime seepage wetlands that occur above the high tide line at the
bases of slopes where abundant groundwater discharges along the upper edges of estuarine
bays. The hydrology of these sites is best characterized as saturated, although shallow
standing water and small, muck-filled pools are locally present at al sites. Soils are
characterized as organic and nutrient-poor. The vegetation exhibits characteristics of both
inland seepage bogs and dlightly brackish tidal marshes. Stands are generally a physiognomic
mosaic of open woodland, scrub, and herbaceous patches. Woody species include red maple,
black gum, bayberry, and southern bayberry. Characteristic herbs include twig rush, beaked
spikerush, white beakrush, spatulate-leaved sundew, terrangled pipewort, coinleaf,
brownfruited rush, and bladderworts.

Location and Condition:

A significant portion of Maryland’ s bogs and fens have been destroyed or seriously impacted
by strip mining, agricultural conversion, lake and pond construction, and development.
Although the ecological dynamics of these habitats are not fully understood, many have
suffered from shrub and tree succession. Factors that may have been responsible for creating
and maintaining these habitats include fire, grazing, beavers, and deep deposition of unstable
soils. Bog and fen habitats are most numerous in Garrett County where the best remaining
examples are found on property owned and managed by TNC. Bogs and fens throughout the
Coastal Plain and Piedmont are rare, concentrated around the Mid-Atlantic fall line zone and
Magothy River watershed. Examples also occur throughout the Coastal Plain in managed
habitats such as powerline rights-of-way. They have always had a limited distribution in the
Mid-Atlantic fal line zone and have probably always been rare. Today, less than 10 sites of
this type remain in very small patches degraded by fire exclusion, woody succession, and
various anthropogenic impacts. Sea-level fens are extremely rare in Maryland and
throughout much of their range. Remnant sea-level fens have been documented in Anne
Arundel, Wicomico, and Worcester Counties. Many of these habitats have been severely
degraded by tidal flooding associated with ditching and chronic sea-level rise, excessive
nutrient input through localized runoff, and invasion of common reed.
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Figure 4.13 Location of Bog and Fen Wetland Complexesin Maryland (Sources. USFWSNWI; MD

DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Black-and-white warbler Louisiana waterthrush
American marten Black-billed cuckoo Magnolia warbler
Bobcat Blackburnian warbler Mourning warbler

Eastern red bat

Black-throated blue warbler

Nashville warbler

Hoary bat

Black-throated green warbler

Northern parula

Indiana bat

Blue-headed vireo

Northern saw -whet owl

North American Porcupine

Blue-wingedwarbler

Northern waterthrush

Northern flying squirrel

Broad-winged hawk

Olive-sided flycatcher

Silver-haired bat

Brown creeper

Ovenbird

Smoky shrew

Brown thrasher

Pileated woodpecker

Snowshoe hare

Canada warbler

Prairie warbler

Southeastern myotis

Chestnut-sidedwarbler

Prothonotary warbler

Southeastern star-nosed mole

Common raven

Red-breasted nuthatch

Southern bog lemming

Dark-eyed junco

Red-eyed vireo

Southern pygmy shrew

Eastern towhee

Red-shouldered hawk

Southern water shrew

Field sparrow

Scarlet tanager

Birds

Golden-crowned kinglet

Sedge wren

Acadian flycatcher

Golden-wingedwarbler

Sharp-shinned hawk

Alder flycatcher

Hairy woodpecker

Swainson's thrush

American black duck

Hermit thrush

Veery

American redstart

Hooded warbler

Willow flycatcher

American woodcock

Kentucky warbler

Winter wren

Barred owl

Least flycatcher

Wood thrush
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Worm-eating warbler

Cherry-faced meadowhawk

Vesper bluet

Yellow -bellied sapsucker

Comet darner

White corporal

Yellow -throated vireo

Crimson-ringed whiteface

White-faced meadowhawk

Reptiles

Cyrano darner

Yellow -sided skimmer

Bog turtle

Dot-tailed whiteface

Inverts: Butterflies& Moths

Common ribbonsnake

Eastern red damsel

A noctuid moth

Eastern box turtle

Elfin skimmer

Atlantis fritillary

Mountain earthsnake

Fine-lined emerald

Baltimore checkerspot

Northern coal skink Golden-winged skimmer Bog copper
Queen snake Green-striped darner Dion skipper
Spotted turtle Hagen's bluet Harris's checkerspot

Amphibians

Harlequin darner

Hessel's hairstreak

Allegheny Mountain dusky
salamander

Hudsonian whiteface

Long dash

Eastern mud salamander

Lance-tipped darner

Mitchell's satyr

Mountain chorus frog

Little blue dragonlet

Pepper and salt skipper

New Jersey chorus frog

Lyre-tipped spreadwing

Pink-edged sulphur

Seal salamander

Mantled baskettail

Silver-bordered fritillary

Inverts: Dragonflies &
Damselflies

Petite emerald

Two-spotted skipper

Rainbow bluet

Inverts: Dipterans

Amber-winged spreadwing

Sedge sprite

Pitcher-plant mosquito

American emerald

Seepage dancer

Inverts: Land Snails

Atlantic bluet

Ski-tailed emerald

Spruce knob threetooth

Attenuated bluet

Slender bluet

Striped whitelip

Aurora damsel

Southern sprite

Azure bluet

Sphagnum sprite

Rare Natural Communities

Band-winged meadowhawk

Spotted spreadwing

Atlantic White Cedar Wetlands

Bar-winged skimmer

Spring blue darner

Appalachian Bogs/Fens

Beaverpond baskettail

Stripe-winged baskettail

Black-tipped darner

Sweetflag spreadwing

Coastal Plain Acidic Seepage
Bogs/Fens

Blue-faced meadowhawk

Taper-tailed darner

Interdunal Swales

Canada darner

Treetop emerald

Sea-level Fens

Chalk-fronted skimmer

Tule bluet

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:

white-tailed deer, black bear, eastern gray squirrel, red squirrel, red fox, common gray fox,
coyote, common raccoon, Virginia opossum, striped skunk, long-tailed weasdl, fisher, mink,
northern river otter, eastern cottontail, woodchuck, American beaver, muskrat, American
woodcock, common snipe, sora, Canada goose, mallard, American black duck, wood duck,
ring-necked duck, hooded merganser, American crow, fish crow, and eastern snapping turtle.
Management plans and conservation programs for these game species are currently being
implemented by MD DNR, USFWS, and many other partners.
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Threats:

a. Conversion to agriculture that resultsin loss of habitat

b. Development and land use, including roadways, that result in fragmentation and
isolation

c. Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation

d. Hydrologic changes from residential development, agricultural practices, mining, and
other impacts such as ditching, water withdrawal, and pond construction

e. Reduced water quality through chemical contamination, siltation, and pollution

f. Invasive species that result in degradation of habitat

0. Pesticide use and contamination that directly or indirectly affects GCN species

h. Lack of scientific understanding of appropriate habitat requirements and management
for all GCN species

i. Acid mine drainage

j. Incompatible silviculture practices that results in habitat degradation

k. In Allegheny Plateau, timber harvesting that results in loss of northern conifers (red
spruce, eastern white pine, balsam fir, eastern hemlock)

|.  Decline of Atlantic white-cedar in the Coastal Plain

m. Hemlock wooly adelgid that causes loss of eastern hemlock component

n. High deer densities resulting in overbrowsing

0. Habitat degradation by ORV’s and other human disturbances

p. Altered natural disturbance patterns or lack of certain management practices

g. Acid precipitation that results in habitat degradation

r.  Nontarget impacts of gypsy moth control.

S. Increase in nutrients as a result of septic and stormwater runoff

t. Lack of adequate buffersin development areas

u. Sea-level rise and increased erosion rates that result in loss of habitat and increased

flooding events

Conservation Actions:

a.

Establish and maintain protected networks of bog-fen wetland sitesand provide
sufficient landscape connectivity within an extensive forest matrix [Measure: # of
acres wetland/forest matrix and corridors protected]

Avoid or minimizetimber harvesting impactsin wetland areas and surrounding
forest matrix [Measure: # of wetland wildlife focused habitat management guidelines incorporated into
silviculture plang]

Protect wetlands through acquisitions and easements [Measure: # of acres of wetlands
newly protected through acquisitions and easements]

I ncor por ate wetland conservation actionsinto land planning efforts and public
land management plans [Measure: # of acres of wetlands conserved during land use and land

planning efforts; # of public land management plans incorporating wetland wildlife focu sed habitat
conservation actions]

Protect wetlands from drainage, ditching, filling, water withdrawal, and other

damaging practices that alter hydrology [Measure: # of acres of wetlands protected from
practices that alter hydrology]
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Work with farming community to restore and protect wetlands [Measure: #of sites
with cooperative management projects; # of acres wetlands restored and protected]

Develop and implement protocolsto control invasive species and prevent their
establishment [Measure: # of protocol s developed; # of sites with management implemented]

Enforce and improve, as needed, nontidal wetland protection regulations
especially asit relatesto Nontidal Wetlands of Special Concern [Measure: # of
regulation modifications proposed; # of violations prosecuted; # of citationsissued]

Restore northern conifer component of bog- fen wetland complexes on Allegheny
Plateau and Atlantic white-cedar component on Coastal Plain, including working with
TNC to accomplish such [Measure: # of acres restored]

Prohibit ORV’s in and around wetland sites [Measure: # of sites with limited access and
educational signage]

Limit development impacts within wetland areas and surrounding watershed [Measure:
# of devel opment projects implementing BMPs to limit surrounding wetland impacts; % of development permits
denied for wetland protection]

Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites with
improved runoff BMPs implemented]

Minimize and reduce habitat fragmentation [Measure: # of deve opment projects designed and
devel oped to minimize habitat fragmentation]

Manage or control livestock grazing within the wetlands [Measure: # of sites with livestock
grazing impacts reduced or eliminated]

Strictly enforce existing federal and state wetland protection laws [Measure: # of violations
prosecuted; # of citations issued]

Restore wetlands affected by acid mine drainage [Measure: # of acres restored]

Educate the public to reduce impacts and disturbances to wetlands [Measure: # of
educational materials developed and distributed]

Implement nitrogen and phosphorus reduction strategies for septic and stormwater
runoff [Measure: # of sites with nutrient reduction strategies implemented]

Develop and implement protocols to control deer populations to reduce browsing
levels [Measure: protocols developed; # of sites or acres with management implemented]

Work with watershed groups, watershed-based initiatives, landowners, and federal
programs to expand and coordinate wetland conservation efforts [Measure: # acres of
wetlands conserved through expanded and coordinated multi-partner cooper ative programs]

Restore wetlands where appropriate [Measure: # of acres wetlands restored]

Better train certified wetland delineators to identify wetland types [Measure: # of certified
wetland delineators with updated training]

Implement controlled burn programs as appropriate [Measure: # of acres maintained with
controlled burn program; # of sites with natural fire regimes allowed]

Avoid gypsy moth control in wetland areas and surrounding forest matrix [Measure: # of
sites with reduced quantity or frequency of pesticide use]

Work with landowners and farming community to develop and encourage BMPs for
agricultural practices [Measure: # of BMPs developed and promoted; # of sites with BMPs implemented]
Work with Maryland DOT to minimize wetland impacts and explore offsite

mitigation for wetland complexes [Measure: # or miles of new roads planned with comments/input to
minimize wetland impacts; # of offsite mitigation projects established]

Inventory, Monitoring and Research Needs:
a

Initiate long-term monitoring studies of GCN species, including reptiles and
amphibians [Measure: # of monitoring studies established; # of monitoring studies conducted]
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b. Conduct research on basic ecology, breeding parameters, and life histories of GCN
species, especialy reptiles, amphibians, and invertebrates [Measure: # of research projects
conducted; # of research papers published]

c. Conduct research on habitat use and requirements of GCN species, especially reptiles,
amphibians, and invertebrates [Measure: # of research projects conducted; # of research papers
published)]

d. Conduct research to determine movement patterns and dispersal of GCN species
[Measure: # of research projects conducted; # of research papers published]

e. Conduct surveys to better determine the distribution, abundance, population
strongholds, and status of GCN species, especially odonates, butterflies, bats, other
small mammals (e.g., southern water shrew, southern bog lemming), birds, reptiles,
and amphibians [Measure: # of surveys completed]

f. Determine effective buffer widths as it relates to development, timber harvesting and
farming practices; include upland life zone requirements of reptiles and amphibians,

foraging areas for bats, and area-sengitive species like forest- nesting birds and bobcat
[Measure: # of research projects conducted; # of research papers published]

g. Monitor habitat conditions and GCN species, especially those that serve as effective
indicator, umbrella or keystone species, and species for which population trend data

are most urgently needed [Measure: # of monitoring studies established; # of monitoring studies
conducted]
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(14) Nontidal Shrub Wetlands

Description:

Nontidal shrub wetlands are inland
freshwater wetlands dominated by
shrubs and small trees (< 8 mtall).
They usually exist as small patch
plant communities (< 10 ha) or as
trangitional or ecotonal habitats
within larger freshwater wetland
systems. On Maryland' s coastal
plain, this habitat occursin
seasondly to semi-permanently
flooded depressional wetlands such
as Delmarva bays (also referred to
as coastal plain ponds) and vernd
pools. It also occurs in beaver impoundments, along shorelines of millponds and farm ponds,
and as scattered patches in floodplain forest openings created by windthrow, floods and
beavers. Common dominants include buttonbush, silky dogwood, southern arrowwood,
highbush blueberry, and/or smooth alder mixed with small deciduous trees such as red
maple, black gum, sweetbay magnolia, black willow, and green ash. On the western shore in
Anne Arundel and Prince George's Counties, nontidal shrub wetlands occur within unique
seepage wetland complexes often referred to as “magnolia bogs’. There, the dominant
shrubs include sweetbay magnolia, swamp azalea, highbush blueberry, fetterbush,
dangleberry, poison sumac, and possum haw.. Nontidal shrub wetlands on Assateague Island
and in coastal areas aong the Chesapeake Bay are dominated by wax myrtle and high-tide
bushhighttide bush tree. These shrublands exist in interdunal depressions characterized by
perched water tables and intermittent to seasonal flooding with occasiona salt intrusion
resulting from storm surges.

In the Piedmont and Ridge and Valley Provinces, nontidal shrub wetlands occur in a number
of settings, including wet meadows, beaver impoundments, seepage swamps and floodplain
forest openings. The dominant species include buttonbush, spicebush, smooth alder, black
willow, silky dogwood, common elderberry, and multiflora rose, an introduced species.
Seepage swamps are primarily a forested wetland type occurring along braided headwater
streams, large spring seeps and ravine bottoms underlain by sandstone, quartzite or base-poor
granite. They are usually dominated by red maple and black gum but sometimes include a
shrub wetland component comprised of smooth alder, spicebush and winterberry. Where
these habitats have been cleared for pasture, wet meadows form which often retain some
form of shrub wetland.

Shrub wetlands onthe Allegheny Plateau typically occur within avariety of larger wetland

complexes such as high elevation “bogs’, fens, seepage wetlands and beaver impounded
streams. These areas usually include one or more types of forested and/or emergent
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wetlands. A variety of species may be dominant in the shrub wetlands including smooth
alder, speckled alder, northern arrowwood, smooth winterberry, black chokeberry, red
chokeberry, and mountain holly. Other shrub species potentially present are broad- leaved
meadowsweet, narrow- leaved meadowsweet, common elderberry, and great-laurel. Diverse
herb layer may be scattered within the shrub wetlands. Wetlands that have been converted to
pasture or cleared by strip mining are usually dominated by dense thickets of alder or silky
cornel.

Location and Condition:

At present, approximately 15,000 acres of nontidal shrub wetlands occur in the state. This
habitat type occurs in every physiographic region, usualy as scattered, small (< 10 ha)
wetlands. The greatest acreage and many of the state’ s best examples occur in high elevation
bog wetland systems on the Allegheny Plateau. Other examples can be found in Carolina
Bays, floodplain forests and along millponds and farm ponds. Many areas have been
destroyed or degraded due to conversion to cropland and pasture, as well as to hydrological
changes resulting from development and groundwater withdrawal. In many parts of the state,
especialy along headwater streams, beavers continue to play an important role in creating
and maintaining nontidal shrub wetlands.

Figure4.14 Location of Nontidal Shrub Wetlandsin Maryland (Sources: USFWS NWI)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals American black duck Golden-wingedwarbler
Bobcat American woodcock Great blue heron
Southeastern star-nosed mole Black-crowned night-heron Great egret

Birds Blue-wingedwarbler Marsh wren

Alder flycatcher Chestnut-sidedwarbler Northern waterthrush
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Prothonotary warbler Rainbow snake Great purple hairstreak
Red-shouldered hawk Spotted turtle Long dash

Willow flycatcher Amphibians Palamedes swallowtail

Yellow -crowned night-heron Carpenter frog

Reptiles Eastern spadefoot Rare Natural Communities
Bog turtle New Jersey chorus frog Appalachian Bogs/Fens
Common ribbonsnake Inverts: Butterflies& Moths ggg:}g;ﬁ'sam Acidic Seepage
Northern red-bellied turtle Baltimore checkerspot Sea-level Fens

Queen snake Dion skipper Maritime Shrub Swamps

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:

white-tailed deer, sika deer, black bear, red fox, common gray fox, coyote, common raccoon,

Virginia opossum, striped skunk, long-tailed weasel, fisher, mink, northern river otter,

eastern cottontail, muskrat, American woodcock, mallard, American black duck, wood duck,

blue-winged teal, greenwinged teal, and eastern snapping turtle. Management plans and

conservation programs for these game species are currently being implemented by MD DNR,

USFWS, and many other partners.

Threats:
a. Conversion to agriculture that results in loss of habitat
b. Development and land use, including roadways, that result in fragmentationand
isolation
c. Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation

d. Hydrologic changes from residential development, agricultural practices, mining, and

other impacts such as ditching, water withdrawal, and pond construction
Reduced water quality through chemical contamination, siltation, and pollution
Invasive species that result in degradation of habitat

Pesticide use and contamination that directly or indirectly affects GCN species

;) Q ™o

for all GCN species

Incompatible silviculture practices that results in habitat degradation

Acid mine drainage

k. Altered natural disturbance patterns resulting in inadequate habitat conditions for
some GCN species

I.  Mosquito control practices such as adulticide use and introduction of larvicides or

— —

Lack of scientific understanding of appropriate habitat requirements and management

biological control agents such as mosquitofish or mudminnows to control mosquito

larva
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Conservation Actions:

a.

Establish and maintain protected networks of nontidal shrub wetland sites,
adjacent wetland types and movement corridorswithin an extensive forest
matrix [Measure: # of acres wetland/forest matrix and corridors protected]

Establish and maintain effective buffers along wetlands, by restoring natural
communities wher e possible [Measure: # of miles wetland buffers established; # of acres of natural
communities restored adjacent to wetlands]

Protect wetlands through acquisitions and easements [Measure: # of acres of wetlands
newly protected through acquisitions and easements]

Limit development impacts within wetland ar eas and surrounding water shed
[Measure: # of development projectsimplementing BMPsto limit surrounding wetland impacts; % of
development permits denied for wetland protection]

I ncor por ate wetland conservation actionsinto land planning efforts and public

lands management plans[Measure: # of acres of wetlands conserved during land use and land

planning efforts; # of public lands management plans incorporating wetland wildlife focused habitat
conservation actions]

Enfor ce and modify, as needed, nontidal wetland protection regulations
especially asit relatesto Nontidal Wetlands of Special Concern [Measure: # of
regulation modifications proposed; # of violations prosecuted; # of citationsissued]

Work with farming community to restore and protect wetlands [Measure: #of sites
with cooperative management projects; # of acres wetlands restored and protected]

Protect wetlands from drainage, ditching, filling, water withdrawal, and other
damaging practicesthat alter hydrology [Measure: # of acres of wetlands protected from
practices that alter hydrology]

Work with Maryland DOT to construct roads in such away that minimizes effects on

movement patterns of GNC Species [Measure: # or miles of new roads constructed to minimize
habitat fragmentation]

Manage beaver populations to create and expand nontidal shrub wetlands where
appropri ate[Measure: # of beaver populations managed]

Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites with
improved runoff BMPs implemented]

Develop and implement protocols to control invasive species and prevent their
establishment [Measure: # of protocols developed; # of sites with management implemented]

Strictly enforce existing federal and state wetland protection laws [Measure: # of violations
prosecuted; # of citations issued]

Minimize mosquito control in nontidal shrub wetland sites [Measure: # of sites with reduced
quantity or frequency of pesticide use]

Restore and protect nontidal shrub wetlands, other associated wetlands and
surrounding watersheds [Measure: # of acres restored and protected]

Minimize and reduce habitat fragmentation [Measure: # of development projects designed and
developed to minimize habitat fragmentation]

Work with watershed groups, watershed-based initiatives, landowners, and federal
programs to expand and coordinate wetland conservation efforts [Measure: # acres of
wetlands conserved through expanded and coordinated multi-partner cooperative programs]

Restore wetlands where appropriate [Measure: # of acres wetlands restored]

Better train certified wetland delineators to identify wetland types [Measure: # of certified
wetland delineators with updated training]

Restore wetlands affected by acid mine drainage [Measure: # of acres restored]
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u. Work with landowners and farming community to develop and encourage BMPs for
agricultural practices [Measure: # of BMPs developed and promoted; # of sites with BMPs implemented]
v. Work with Maryland DOT to minimize wetland impacts and explore offsite

mitigation for wetland complexes [Measure: # or miles of new roads planned with comments/input to
minimize wetland impacts; # of offsite mitigation projects established]

Inventory, Monitoring and Research Needs:
a. Conduct surveysto better determine the distribution, abundance, population
strongholds and status of GCN species, especially reptiles and amphibians, breeding

sites for American woodcock and songbirds, and buiterflies [Measure: # of surveys
conducted]

b. Conduct research on life history, habitat requirements, metapopulation dynamics and

movement/dispersal patterns of GCN species [Measure: # of research projects conducted; # of
research papers published]

c. Determine effective buffer widths as it relates to devel opment, timber harvesting and
farming practices; include upland life zone requirements of reptiles and amphibians,

area-sensitive species (e.g., bobcat), and foraging areas (e.g., American woodcock)
[Measure: # of research projects conducted; # of research papers published]

d. Monitor habitat conditions and GCN species, especially those that serve as effective
indicator, umbrella or keystone species, and species for which population trend data
are most urgently needed [Measure: # of monitoring programs conducted]
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(15) Tidal Shrub Wetlands

Description:

In Maryland, tidal shrub wetlands
are shrub-dominated transitional
habitats of freshwater and brackish
systems. In freshwater portions of
tidal rivers they commonly form
small, linear patches on floodplains
between tidal emergent marshes and
tidal swamp forests. On narrow or
constricted floodplains, discrete
shrub-dominated communities
occur along ecotones or transitional
areas and may not be
physiognomically distinct. Stands
occupying rather expansive marshes or large estuary meanders on broader floodplains are
commonly fronted or surrounded by emergent marshes forming depositional islands.

Slightly elevated and distanced from tidal influence, these communities tend to be less
frequently flooded. The vegetation of tidal freshwater shrub wetlands is very diverse and
typically contains species characteristic of both tidal marshes and swamp forests. Shrubs
such as smooth alder, winterberry, swamp rose, northern arrow-wood, and silky dogwood are
common. Pronounced hummock and hollow microtopography is characteristic and
contributes to relatively high species richness with most species confined to irregularly
flooded hummocks. Hollows are regularly flooded and typically contain only those species
tolerant of frequent inundation. Much like the marshes in brackish systems, “salt scrub”
wetlands are generally species poor and composed only of plants tolerant of high salinity
such as southern bayberry, high-tide bush and marsh-elder. These communities are found in
saline environments throughout the Lower Coastal Plain. Although salt scrub does occur in
tidal habitats, it more commonly occupies higher, only irregularly flooded landscape
positions in a mosaic with lower, regularly flooded salt marsh. Salt scrub stands often occur
in maritime environments, where they are influenced especially by high winds and salt spray.

Location and Condition:

Tida shrubland habitats are found in every county on the Coastal Plain. They account for
approximately 1.0% (2,490 acres) of estuarine wetlands and 4.4% (14,963 acres) of
palustrine wetlands in Maryland (Tiner and Burke 1995). Although typically small and
discrete, habitats of freshwater systems are intact and well buffered by surrounding marsh
and swamp forest habitats. Many tidal shrublands of brackish systems have been
hydrologically altered by ditching and are susceptible to invasion of common reed. In
addition, the ecological dynamics of these habitats are poorly understood.
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Figure4.15 Location of Tidal Shrub Wetlandsin Maryland (Sources. USFWS NWI)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Great egret Northern red-bellied turtle

Bobcat Least bittern Rainbow snake

Birds Little blue heron Red-bellied watersnake

American black duck Marsh wren Inverts: Butterflies& Moths
Black-crowned night-heron Prothonotary warbler Rare skipper

Boat-tailed grackle Snowy egret

Brown pelican Tricolored heron Rare Natural Communities
Coastal Plain swamp sparrow Willow flycatcher N/A

Glossy ibis Yellow -crowned night-heron

Great blue heron Reptiles

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, sika deer, red fox, common gray fox, coyote, common raccoon, Virginia
opossum, long-tailed weasel, mink, striped skunk, northern river otter, eastern cottontail,
muskrat, northern bobwhite, American woodcock, mallard, American black duck, wood
duck, blue-winged teal, greenwinged teal, and eastern snapping turtle. Management plans
and conservation programs for these game species are currently being implemented by MD
DNR, USFWS, and many other partners.

Threats:
Tiner and Burke (1995) summarize the major causes of wetland loss and degradation in
Maryland by the following: 1) Discharges of materials (e.g., pesticides, herbicides, other
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pollutants, nutrient loading from domestic sewage, urban runoff, agricultural runoff, and
sediments from dredging and filling projects, agricultural lands, and other land devel opment)
into waters and wetlands, 2) Filling for dredged spoil and other spoil disposal, roads and
highways, and commercial, residential, and industrial development, 3) Dredging and stream
channelization for navigation channels, marinas, flood protection, coastal housing
developments, and reservoir maintenance, 4) Construction of dikes, dams, levees, and
seawalls for flood control, shoreline protection, water supply, and irrigation, 5) Drainage for
crop production, timber production, and mosquito control, 6) Alteration of wetland
hydrology and disruption of natural river flows through diversion of fresh water for human
uses (e.g., water sypply, industry, and agriculture), 7) Flooding wetlands for

creating ponds, waterfow! impoundments, reservoirs, and lakes, 8) Clearing of native
vegetation and cultivation of agricultural crops, 9) Conversion of “natural” forested wetlands
to pine siliviculture plantations, 10) Sediment diversion by dams, deep channels, and other
structures, and 11) Hydrologic alterations by canals, spoils banks, roads, and other structures.
Natural threats such as droughts, subsidence/sealeve rise, storm events, erosion, and
mechanical damage by wildlife (e.g., muskrats, mute swans, snow geese, Canada geese)
could also have severe impacts on wetlands systems.

a. Conversion to agriculture that resultsin loss of habitat

b. Development and land use, including roadways, that resuit in fragmentation and
isolation

c. Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation

d. Hydrologic changes from residential development, agricultural practices, mining, and

other impacts such as ditching, water withdrawal, and pond construction

Reduced water quality through chemical contamination, siltation, and pollution

Invasive species that result in degradation of habitat

Pesticide use and contamination that directly or indirectly affects GCN species

Lack of scientific understanding of appropriate habitat requirements and management

for all GCN species

Loss of habitat and increased flooding events due to sea-level rise, subduction,

channalization, and increased erosion rates

j. Hardening of shoreline

S)Q ™o

Conservation Actions:

a. Initiate coordinated effortsto conserve habitat and maintain the integrity of
wetland systems acr oss wide geogr aphic ar eas, including tar geting the highest
quality areas[Measure: # of acresof high quality tidal shrub wetlands targeted and conserved]

b. Utilize U.S. Army Corp of Engineers, MDE, and Critical Arearegulatory
processesto protect habitat [Measure: # of acres of habitat protected via wetlands regulatory
processes)

c. Limit development impacts within wetland areas and surrounding water shed

[Measure: # of development projectsimplementing BMPs to limit surrounding wetland impacts; % of
development permits denied for wetland protection]
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Protect wetlands from drainage, ditching, filling, water withdrawal, and other
damaging practicesthat alter hydrology [Measure: # of acres of wetlands protected from
practices that alter hydrology]

Protect wetlands through acquisitions and easements [Measure: # of acres of wetlands newly
protected through acquisitions and easements]

Implement BMPs and adaptive management methods [Measure: # of siteswith BMPs
incorporated into management with evaluation of effectiveness)

Restore and enhance breeding and nonbreeding habitats of high priority GCN species
[Measure: # of acres of habitat restored and enhanced)]

Develop and implement protocols to control invasive species and prevent their
establishment [Measure: # of protocols developed; # of sites with management i mplemented]

Strictly enforce existing federal and state wetland protection laws [Measure: # of violations
prosecuted; # of citations issued)]

Incorporate wetland conservation actions into land use and land planning efforts
[Measure: # of acres of wetlands conserved during land use and land planning efforts]

Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites with
improved runoff BMPs implemented]

Minimize and reduce habitat fragmentation [Measure: # of development projects designed and
developed to minimize habitat fragmentation]

Incorporate wetland conservation actions into public land management plans [Measure:
# of local, state, and federal agency plans incorporating wetland wildlife focused habitat conservation actions]

Work with watershed groups, watershed-based initiatives, landowners, and federal

programs to expand and coordinate wetland conservation efforts [Measure: # acres of
wetlands conserved through expanded and coordinated multi-partner cooperative programs]

Restore wetlands where appropriate [Measure: # of acres wetlands restored]

Better train certified wetland delineators to identify wetland types [Measure: # of certified
wetland delineators with updated training]

Work with landowners and farming community to develop and encourage BMPs for
agricultural practices [Measure: # of BMPs developed and promoted; # of sites with BMPs implemented]
Work with Maryland DOT to minimize wetland impacts and explore offsite

mitigation for wetland complexes [Measure: # or miles of new roads planned with comments/input to
minimize wetland impacts; # of offsite mitigation projects established)]

Inventory, Monitoring and Research Needs:

a

b.

Research the impact of fire/burning [Measure: # of research projects conducted; # of research papers
published)]

Research the successional processes [Measure: # of research projects conducted; # of research
papers published]

Monitor and assess the impact of phragmites control on GCN species [Measure: # of
research projects conducted; # of research papers published]

Develop regional, standardized methodologies for effective assessment of population
abundance, trends, distribution, and movement patterns, and for improved monitoring
of Maryland populations [Measure: # of standardized methodol ogies devel oped]

Conduct studies on the factors limiting species abundance, such as predation rates,

reproductive success, contamination, and prey availability [Measure: # of research projects
conducted; # of research papers published]

Determine precise habitat characterizations and needs, including area sensitivity,

habitat quality, and habitat availability [Measure: # of research projects conducted; # of research
papers published]
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g. Determine management needs and best management practices for populations,
especialy effects of various habitat management practices on species productivity

and on long-term habitat suitability [Measure: # of research projects conducted; # of research papers
published; # of BMP' s devel oped]
h. Monitoring programs should accompany management activities to assess effects of

techniques on GCN species and long-term habitat suitability [Measure: # of monitoring
programs conducted; # of conservation actions modified and re-prioritized based on eval uation of effectiveness)
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(16) Nontidal Emergent Wetlands

Description:

Nontidal emergent wetlands are
inland freshwater wetlands
dominated by herbaceous
vegetation. Unlike tidal fresh
marshes (see description under
Tidal Marshes), which can
encompass large areas (> 100 ha),
most nontidal emergent wetlands
are small (< 10 ha), frequently
occurring as small patches within
nontidal forest, shrub and emergent
wetland complexes. Acrossthe
state, their composition and
hydrology vary greatly. On the coastal plain, nontidal emergent wetlands frequently occur in
Carolina bays where they dominate the center of these seasonally to semi-permanently
flooded depressional wetlands. Common dominants include Walter’ s sedge, twig rush, giant
beardgrass, maidencane, warty panic grass, and mild water-pepper. Emergent wetlands also
occur within coastal plain seepage bogs. These acidic wetlands are associated with
oligotrophic spring- heads, toe slope seepage areas and small, braided headwater streams.
The vegetation is typically a mosaic of shrubs, sphagnum and graminoid-dominated
herbaceous vegetation. On Assateague Island, nontidal emergent wetlands occur as
interdunal swales. These seasonally to semi-permanently flooded wetlands are situated in
interdunal depressions where the water tableis perched. Although saltwater occasionally
enters the swales during storm surges, it is diluted by precipitation and ground water to the
point that freshwater or at least oligohaline (< 0.5 ppt) conditions are maintained. Common
dominants include three-square, spikerushes, rushes, switch grass, and spatul ate- leaved
sundew.

West of the Fall Line, seasonally flooded meadows are the most common type of emergent
wetland. Common plant species include cattails, soft rush, rice cutgrass, tussock sedge,
halbeard- leaved tearthumb, sweetflag, and skunk-cabbage. Most of these wetlands have been
highly atered by forest clearing, farming and high nutrient input. Some were former
floodplain forests or old oxbows and sloughs along stream and river valleys. Others
represent degraded seepage wetlands. It islikely that, prior to disturbance, most of these
wetlands were less open, occurring as predominantly forested wetlands or forest-shrub-
emergent wetland complexes. Where these wetlands till exist in arelatively undisturbed
state, small graminoid-dominated emergent wetlands may be present.

Nontidal emergent wetlands also occur along the Potomac River and other large Piedmont
and montane rivers. These wetlands are situated in sloughs, old oxbows and other floodplain
forest openings where lizard’ s tail, water-willow, and smartweed are common. An
uncommon wetland type unique to the Ridge and Valley are sinkhole wetlands, some of
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which contain small emergent wetlands. Common emergent plant species include three-way
sedge, manna grasses, and sallow sedge. A variety of emergent wetlands, some quite large,
also occur in Allegheny Plateau “bogs’. Vegetation can be quite diverse and it varies
considerably depending on site conditions. Some of the more dominant plants are soft rush,
spike-rushes, goldenrods, Virginia cottongrass, various sedges, white beak-rush, and
sphagnum mosses.

Across the state, this habitat occurs in a variety of other natural and man made settings
including beaver impounded stream valleys, as scattered patches in floodplain forest
openings created by windthrow, floods and beavers; the shorelines of millponds and farm
ponds; and moist soil impoundments (cropland converted to seasonally and semi-
permanently flooded emergent wetlands). The vegetation in these wetlands varies widely
depending on the region, wetland hydrology, depth, size, substrate and other conditions.

Location and Condition:

Over 18,000 acres of nontidal emergent wetlands remain in Maryland. It occurs statewide in
avariety of ecological settings from interdunal swales on Assateague Iland to spring-fed
meadows in the Piedmont. As with nontidal shrub wetlands, this habitat usually occurs as
scattered, small (< 10 ha) wetlands and the greatest acreage and many of the state’' s best
examples occur in high elevation bog wetland systems on the Allegheny Plateau. Other
examples can be found along Piedmont and montane rivers, in floodplain forest openings and
along millponds and beaver impoundments. Many areas have been destroyed or degraded
due to conversion to cropland and pasture, and hydrological changes due to development and
groundwater withdrawal. Invasive plant species are also asignificant threat. 1n many areas,
especially along headwater streams, beavers continue to play an important role in creating
and maintaining nontidal emergent wetlands.

Figure 4.16 Location of Nontidal Emergent Wetlandsin Maryland (Sources: USFWS NWI)
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GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Solitary sandpiper White-faced meadowhawk
Bobcat Wilson's snipe Inverts: Butterflies& Moths
Least shrew Yellow -crowned night-heron A noctuid moth

Southern bog lemming Reptiles Atlantis fritillary

Birds Bog turtle Baltimore checkerspot
American bittern Common ribbonsnake Dion skipper
American black duck Eastern box turtle Harris's checkerspot
American woodcock Northern red-bellied turtle Long dash

Bald eagle Queen snake Mitchell's satyr

Black rail Spotted turtle Silver-bordered fritillary
Black tern Amphibians Tawny crescent
Black-bellied plover Carpenter frog Two-spotted skipper

Black-crowned night-heron

Eastern spadefoot

Inverts. Homopterans

Common moorhen New Jersey chorus frog A cicadellid leafhopper
Dunlin Inverts: Dragonflies & Inverts. Freshwater
Eastern meadowlark Damselflies Crustaceans

Great blue heron Band-winged meadowhawk A cyclopoid copepod

Great egret

Eastern red damsel

Inverts: Land Snails

Greater yellowlegs

Elfin skimmer

Striped whitelip

King rall

Faded pennant

Least bittern

Fine-lined emerald

Rare Natural Communities

Little blue heron

Four-spotted pennant

Appalachian Bogs/Fens

Marsh wren

Green-striped darner

Northern harrier

Hagen's bluet

Coastal Plain Acidic Seepage
Bogs/Fens

Pied-billed grebe

Lance-tipped darner

Interdunal Swales

Sedge wren

Little blue dragonlet

Mountain/Piedmont Acidic Seepage
Swamps

Semipalmated sandpiper

Marsh bluet

Sea-level Fens

Short-hilled Dowitcher

Martha's pennant

Snowy egret

Sedge sprite

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, red fox, common gray fox, coyote, common raccoon, Virginia
opossum, striped skunk, long-tailed weasel, mink, northern river otter, eastern cottontail,
woodchuck, American beaver, muskrat, American woodcock, common snipe, Virginiaralil,
king rail, sora, Canada goose, mallard, American black duck, wood duck, gadwall, blue-
winged teal, greenrwinged teal, northern pintail, American widgeon, northern shoveler, ring-
necked duck, hooded merganser, American crow, fish crow, and eastern snapping turtle.
Management plans and conservation programs for these game species are currently being

implemented by MD DNR, USFWS, and many other partners.
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Threats:

a

b.

|)Q ™o

—

Conversion to agriculture that results in loss of habitat

Development and land use, including roadways, that result in fragmentation and
isolation

Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation

Hydrologic changes from residential development, agricultural practices, mining, and
other impacts such as ditching, water withdrawal, and pond construction

Reduced water quality through chemical contamination, siltation, and pollution
Invasive species that result in degradation of habitat

Pesticide use and contamination that directly or indirectly affects GCN species

Lack of scientific understanding of appropriate habitat requirements and management
for all GCN species

Succession and woody vegetation invasion

Channelization and damming of streams feeding wetlands

Eutrophication or excessive nutrient loading due to agriculture runoff, chemical lawn
treatments, and failing septic systems

Sedimentation and siltation within the wetlands

m. Conversion to impoundments

Conservation Actions:

a.

b.

Encourage acquisition of buffersto protect large complexes of wetlands from
development [Measure: # of miles buffers protected]
Protect wetlands from contamination, siltation, and eutrophication. (improve

stormwater management practices and emer gent control measures) [Measure: # of
acres protected from contamination, siltation and eutrophication]

Encourage beneficial agricultural practices (farm bill programs and other
landowner incentives), involvement in Conservation Reserve programs, and the

development of incentives for the maintenance of wetland habitat [Measure: # of sites
with cooperative management projects; # of acres wetlands protected]

Protect wetlands through acquisitions and easements [Measure: # of acres of wetlands
newly protected through acquisitions and easements]

Establish and maintain adequate buffers of upland habitat around wetlands
[Measure: # of miles buffer established]

Incor porate wetland conservation actionsinto land planning efforts and public
land management plans [Measure: # of acres of wetlands conserved during land use and land
planning efforts; # of public land management plans incor porating wetland wildlife focused habitat conservation
actions]

Work with landowner s to encour age retention of emergent wetlands (e.g. DO
NOT impound) [Measure: # of siteswith cooperative management projects]

Protect wetlands from drainage, ditching, filling, water withdrawal, and other
damaging practicesthat alter hydrology [Measure: # of acres of wetlands protected from
practices that alter hydrology]

Develop and implement protocolsto control invasive species and prevent their

establishment [Measure: # of protocols developed; # of steswith management implemented]
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j.  Encourage the maintenance of forested habitat adjacent to opencanopy aguatic
habitat [Measure: # of miles adjacent forested habitat protected]

k. Conduct watershed- level stream restoration and protection efforts (e.g. water source)
[Measure: # of miles streams restored and protected]

[.  Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites with
improved runoff BMPs implemented]

m. Limit development impacts within wetland areas and surrounding watershed [Measure:
# of development projects implementing BMPs to limit surrounding wetland impacts; % of development permits
denied for wetland protection]

Incorporate wetland conservation actions into public land management plans [Measure:]
0. Consider making minor alterations of existing management schemes on wetlands
managed for waterfowl by state and federal agencies to improve habitat for GCN

speci €S [Measure: # of management alterations proposed for wetlands managed by public agencies; # of sites
where new management adjustments implemented]

Strictly enforce existing federal and state wetland protection |aws [Measure: # of violations
prosecuted; # of citations issued)]

Establish and maintain habitat linkages between wetlands[Measure: # of wetlands connected
by new habitat linkages)

Restore prior converted and other degraded wetlands [Measure: # of acres restored]
Limit the use of non-native fish as BMPs for mosqguito control and vegetation
management [Measure: # of sites with alternative or control methods using native species implemented]

t. Minimize and reduce habitat fragmentation [Measure: # of development projects designed and
developed to minimize habitat fragmentation]

u. Work with watershed groups, watershed-based initiatives, landowners, and federal

programs to expand and coordinate wetland conservation efforts [Measure: # acres of
wetlands conserved through expanded and coordinated multi-partner cooperative programs]

Restore wetlands where appropriate [Measure: # of acres wetlands restored]

w. Better train certified wetland delineators to identify wetland types [Measure: # of certified
wetland delineators with updated training]

X. Promote the establishment and growth of floating-leaved and submerged vegetation
[Measure: # of sites or acres with floating and submerged vegetation management implemented]

y. Restore semi-permanent and permanent open water habitats and flats within wetlands
where appropriate [Measure: # of sites with restored open water habitats and flats]

z Ensure adequate buffer in spraying of habitat for Gypsy Moth and other insect control
[Measure: # of siteswith targeted pesticide use with adequate buffers]

aa. Implement prescribed burn programs to control woody vegetation within the wetlands
[Measure: # of acres maintained with controlled burn program; # of siteswith natural fire regimes allowed]

bb. Work with landowners and farming community to develop and encourage BMPs for
agricultural practices [Measure: # of BMPs developed and promoted; # of sites with BMPs implemented]
cc. Work with Maryland DOT to minimize wetland impacts and explore offsite

mitigation for wetland complexes [Measure: # or miles of new roads planned with comments/input to
minimize wetland impacts; # of offsite mitigation projects established)]

S

L ©

n =

<

Inventory, Monitoring and Research Needs:

a. Initiate long-term monitoring studies of GCN species [Measure: # of monitoring studies
established; # of monitoring studies conducted]

b. Conduct research on basic ecology, breeding parameters, and life histories of GCN
speci €S [Measure: # of research projects conducted; # of research papers published]
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c. Conduct research on habitat use and requirements of GCN Species [Measure: # of research
projects conducted; # of research papers published]

d. Conduct species surveys and determine distribution and abundance of GCN species
[Measure: # of surveys completed]

e. Conduct research to determine movement patterns and dispersal of GCN species
[Measure: # of research projects conducted; # of research papers published]

f. Evauate the effects of the invasion of phragmites and purple loosestrife and other
invasives on GCN Species [Measure: # of research projects conducted; # of research papers published]

g. Determine the effects of development activities on GCN Species [Measure: # of research
projects conducted; # of research papers published]

h. Determine the effects of environmental contaminants on GCN species [Measure: # of
research projects conducted; # of research papers published]

i. Determine the ranges/current distribution of Gambusia [Measure: # of surveys completed]

Chapter 4 173




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

(17) Tidal Marshes

Description:

Tidal marshes include freshwater,
brackish, and salt marshes that are
flooded twice daily by lunar tides.
In Maryland, they are widely
distributed along tidal rivers and
shores of the Chesapeake Bay.
Tidal freshwater marshes occur in
upper sections of tidal rivers and
creeks where water is consistently
fresh (salinity less than 0.5 ppt).
Pulses of higher salinity are
common during spring high tides
and episodes of low river discharge during drought cycles. The vegetation is very diverse,
dominated by aquatics that are emergent at high tide. Typically there are two distinct zones
in atidal freshwater marsh: alow elevation zone dominated by short, broad- leaf emergents
bordering mudflats or open water, and a dightly higher-elevation area dominated by tall
graminoids. Plantsin the low zone may include spadderdock, arrow arum, and pickerel
weed, while higher zones often support species such as wild rice, jewelweed, sweetflag,
dotted smartweed, rice cutgrass, tearthumbs, and beggar-ticks. This zonation can be
attributed to flooding depth, duration, and frequency. As the salinity gradient increases
downstream, subtle changes in community composition occur as plants tolerant of saltier,
brackish marshes mix with predominately freshwater plants. Marshesin this zone are diverse
and typically include species such as narrow- leaved cattail, saltmarsh bulrush, eastern rose-
mallow, seashore mallow, and big cordgrass.

Tidal brackish marshes are transitional wetlands between tidal freshwater systems and salt
marshes. They are the most extensive wetland type in Maryland occurring along the many
miles of rivers and shores where the salinity of water ranges from 0.5 -18 ppt. Species
diversity in brackish marshes islow and dominated by graminoids that often form extensive
dense patches.

Salt marshes or salt meadows along the coast and lower portions of the Chesapeake Bay form
essentialy flat plains of low-statured vegetation with moderate species diversity and distinct
zonation between low and high salt marshes. Lower, more regularly flooded salt zones with
lower salinity are often dominated by saltmarsh cordgrass and extensive stands of black
needlerush. Shorter-statured salt marshes or salt meadows are dominated by saltgrass and
small saltmeadow cordgrass and generally occur on sightly elevated surfaces where tides
may be less regular and where soils may concentrate salts. High salt marsh zones often
support a diverse assemblage of plants that may include species such as annual salt- marsh
aster, perennial salt-marsh aster, sea-oxeye, sea-lavender, glassworts, sea rose-pink, salt-
marsh false foxglove, and narrow-leaved loosestrife. The salinity of tidal water is usualy 18
- 30 ppt and flooding is less regular because of slightly elevated landscapes. Embedded in
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some salt marshes are shallow, poorly drained depressions called “ Salt panes.” Like the
adjacent salt marsh, salt pannes are flooded by tidal water, but water does not drain freely
into creeks or guts. After a panne has been flooded the standing water evaporates and the
sainity of the soil water greatly increases above the level of seawater, thus supporting the
most salt-tolerant perennials and annuals, such as saltgrass, saltwort, and glassworts.

Location and Condition:

Tidal marshes are found in every county on the Coastal Plain occupying 81.8% (205,815
acres) of estuarine wetlands and 1.2% (3,799 acres) of palustrine wetlands (Tiner and Burke
1995). The best examples of tidal freshwater marshes are found on sediments deposited by
large meanders of the Patuxent, Potomac, Choptank, Nanticoke, Wicomico, and Pocomoke
Rivers. The mgority of these marshes are in good condition however, chronic sea-level rise
is advancing the salinity gradient upstream in rivers on the Atlantic Coast, leading to shiftsin
vegetation composition and the conversion of some tidal freshwater marshes into oligohaline
marshes. Tidal Freshwater Marshes are also threatened by invasive plants such as marsh
dewflower and common reed which displace native vegetation. Tidal brackish marshes are
most abundant in the lower counties of the Coastal Plain such as Dorchester, Wicomico,
Somerset, and Worcester Counties. Many of these marshes have been impacted by ditching,
shoreline stabilization and destruction by nutria, a naturalized exotic mammal. In addition,
dredge spoils and other disturbed areas often support dense, nearly monospecific colonies of
common reed, a highly aggressive, invasive species that constitutes a serious threat to all
tidal marshes throughout the Coastal Plain.

Figure 4.17 Location of Tidal Marshesin Maryland (Source: USFWS NWI)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Birds American black duck

Least shrew American bittern American oystercatcher
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American peregrine falcon

Greater yellowlegs

Tricolored heron

Bald eagle Gull-billed tern Whimbrel
Barn owl King rail Willet
Black rail Laughing gull Wilson's snipe

Black skimmer

Least bittern

Yellow -crowned night-heron

Black tern

Least tern

Reptiles

Black-bellied plover

Little blue heron

Northern diamond-backed terrapin

Black-crowned night-heron Marsh wren Northern red-bellied turtle
Boat-tailed grackle Northern harrier Fishes

Brant Pied-billed grebe Spotfin killifish

Brown pelican Red knot Inverts: Dragonflies &
Coastal Plain swamp sparrow Royal tern Damselflies

Common moorhen Ruddy duck Four-spotted pennant

Common nighthawk

Ruddy turnstone

Inverts: Butterflies& Moths

Common tern

Saltmarsh sharp-tailed sparrow

A noctuid moth

Dunlin

Sanderling

Rare skipper

Eastern meadowlark

Sandwich tern

Seaside goldenrod stem borer

Forster's tern

Seaside sparrow

Inverts: Beetles

A hydrophilid beetle

Glossy ibis Sedge wren
Golden eagle Semipalmated sandpiper
Grasshopper sparrow Short-billed Dowitcher

Rare Natural Communities

Great blue heron

Short-eared owl

N/A

Great egret

Snowy egret

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:

white-tailed deer, red fox, common raccoon, Virginia opossum, striped skunk, long-tailed
weasel, mink, northern river otter, muskrat, nutria, common snipe, Virginiarail, clapper rail,
king rail, sora, Canada goose, snow goose, brant, mallard, American black duck, wood duck,
gadwall, blue-winged teal, greenwinged teal, northern pintail, American widgeon, northern
shoveler, ring-necked duck, canvasback, redhead, hooded merganser, ruddy duck, American
crow, fish crow, eastern snapping turtle, and northern diamond-backed terrapin.
Management plans and conservation programs for these game species are currently being
implemented by MD DNR, USFWS, and many other partners.

Threats:

Tiner and Burke (1995) summarize the major causes of wetland loss and degradation in
Maryland by the following: 1) Discharges of materials (e.g., pesticides, herbicides, other
pollutants, nutrient loading from domestic sewage, urban runoff, agricultural runoff, and
sediments from dredging and filling projects, agricultural lands, and other land devel opment)
into waters and wetlands, 2) Filling for dredged spoil and other spoil disposal, roads and
highways, and commercial, residential, and industrial development, 3)Dredging and stream
channelization for navigation channels, marinas, flood protection, coastal housing
developments, and reservoir maintenance, 4) Construction of dikes, dams, levees, and
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seawalls for flood control, shoreline protection, water supply, and irrigation, 5) Drainage for
crop production, timber production, and mosquito control, 6) Alteration of wetland
hydrology and disruption of natural river flows through diversion of fresh water for human
uses (e.g., water supply, industry, and agriculture), 7) Flooding wetlands for

creating ponds, waterfow! impoundments, reservoirs, and lakes, 8) Clearing of native
vegetation and cultivation of agricultural crops, 9) Conversion of “natural” forested wetlands
to pine siliviculture plantations, 10) Sediment diversion by dams, deep channels, and other
structures, and 11) Hydrologic alterations by canals, spoils banks, roads, and other structures.
Natural threats such as droughts, subsidence/sea-level rise, storm events, erosion, and
mechanical damage by wildlife (e.g., muskrats, mute swans, snow geese, Canada geese)
could also have severe impacts on wetlands systems.

a. Conversion to agriculture that resultsin loss of habitat

b. Development and land use, including roadways, that result in fragmentation and
isolation

c. Incompatible agricultural practices, such as ditching, channelization, pond
construction, livestock grazing, and inadequate buffers, that result in habitat
degradation

d. Hydrologic changes from residential development, agricultural practices, mining, and

other impacts such as ditching, water withdrawal, and pond construction

Reduced water quality through chemical contamination, siltation, and pollution

Invasive species that result in degradation of habitat

Pesticide use and contamination that directly or indirectly affects GCN species

Lack of scientific understanding of appropriate habitat requirements and management

for all GCN species

Eutrophication, siltation, and pollution of habitat primarily by pesticide and nutrient

contamination

J. Sealeve rise, subduction, and increased erosion rates that result in loss of habitat and
increased flooding events

k. Channalization, piers, docks, and boat wakes that result in habitat degradation

I.  Shoreline stabilization through rip-rap placement and bulkhead construction

m. Contamination from oil spills, boat fuels, and other sources of harmful chemicals

n. Impoundments

|)Q ™o

Conservation Actions:

a. Limit development impacts within wetland areas and surrounding water shed
[Measure: # of development projectsimplementing BMPs to limit surrounding wetland impacts; % of
development permits denied for wetland protection]

b. Protect appropriate buffersfor tidal marshesthrough acquisition and easements
[Measure: # of acres of appropriate wetland buffers protected]

c. Restore and enhance breeding and nonbreeding habitats of high priority GCN
speci €S [Measure: # of acresrestored and enhanced)]

d. Develop and implement protocolsto control invasive species and prevent their
establishment [Measure: # of protocols developed; # of sites with management implemented]
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I nitiate coor dinated effortsto conserve habitat and maintain the integrity of
wetland systems acr oss wide geogr aphic ar eas, including tar geting the highest
quality areas [Measure: # of acres targeted tidal marshes conserved]

Develop and implement methodsto restore hydrology to wetlands degraded by
ditching [Measure: # of protocols developed; # of acres of ditched marshes with hydrology restored]
Protect wetlands from drainage, ditching, filling, water withdrawal, and other
damaging practicesthat alter hydrology [Measure: # of acres of wetlands protected from
practices that alter hydrology]

Minimize mosquito control practicesto those conducive to GCN species[Measure: #
of acreswith compatible pest management implemented; # of local, state, and federal agency plans
incorporating compatible pest management]

Restor e wetlands wher e appropriate [Measure: # of acres wetlands restored]

Reduce impacts of water pollution from boats and other sources [Measure: # of guidelines
developed and distributed; # of sites with guiddines implemented]

Protect wetlands through acquisitions and easements [Measure: # of acres of wetlands newly
protected through acquisitions and easements]

Acquire habitat through the North American Wetland Conservation Act (NAWCA)
[Measure: # of acres acquired through NAWCA program]

. Implement BMPs and adaptive management methods for tidal marshes and associated
impoundments [Measure: # of sites with BMPs implemented; # of BMPs incorporated into local, state, and
federal agency plans]

Develop new technologies to accelerate tidal marsh accretion [Measure: # of protocols
developed and evaluated for effectiveness; # of sites with protocols implemented]

Minimize runoff from roads, including silt, salt and contaminants [Measure: # of sites with
improved runoff BMPs implemented]

Strictly enforce existing federal and state wetland protection |aws [Measure: # of violations
prosecuted; # of citations issued)]

Utilize U.S. Army Corp of Engineers and MDE regulatory processes to protect tidal
marsh habitat [Measure: # of acres of habitat protected via wetlands regulatory processes]

Minimize and reduce habitat fragmentation [Measure: # of development projects designed and
developed to minimize habitat fragmentation]

Incorporate wetland conservation actions into land planning efforts and public land
management pI ans [Measure: # of acres of wetlands conserved during land use and land planning efforts; #
of public land management plans incor porating wetland wildlife focused habitat conservation actions]
Collaborate with the implementation of the North American Waterfowl Plan [Measure:
# of joint cooperative conservation projects implemented; # of acres protected under cooper ative projects)
Work with watershed groups, watershed-based initiatives, landowners, and federal
programs to expand and coordinate wetland conservation efforts [Measure: # acres of
wetlands conserved through expanded and coordinated multi-partner cooperative programs]

Better train certified wetland delineators to identify wetland types [Measure: # of certified
wetland delineators with updated training]

. Work with landowners and farming community to develop and encourage BMPs for
agricultural practices [Measure: # of BMPs developed and promoted; # of sites with BMPs implemented]
Work with Maryland DOT to minimize wetland impacts and explore offsite

mitigation for wetland complexes [Measure: # or miles of new roads planned with comments/input to
minimize wetland impacts; # of offsite mitigation projects established)]
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Inventory, Monitoring and Research Needs:

a. Determine precise habitat characterizations and needs of high priority GCN species,
including area sensitivity, habitat quality, and habitat availability [Measure: # of research
projects conducted; # of research papers published]

b. Determine management needs and best management practices for populations,
especidly effects of various marsh management practices on species productivity and
on long-term habitat suitability [Measure: # of research projects conducted; # of research papers
published; # BMP’s developed]

c. Develop regional, standardized methodologies for effective assessment of population
abundance, trends, distribution, and movement patterns, and for improved monitoring
of Maryland populations [Measure: # of research projects conducted; # of research papers published; #
of standardized methodol ogies devel oped]

d. Conduct studies on the factors limiting species abundance, such as predation rates,
reproductive success, contamination, and prey availability [Measure: # of research projects
conducted; # of research papers published]

e. Monitoring programs should accompany management activities to assess effects of
techniques on GCN species and long-term habitat suitability [Measure: # of monitoring
programs conducted; # of conservation actions modified and re-prioritized based on evaluation of effectiveness]

f. Establish long-term habitat monitoring programs [Measure: # of monitoring studies established; #
of monitoring studies conducted)]

0. Develop more effective methods of controlling phragmites [Measure: # of methods tested; # of
methods devel oped]

Chapter 4 179




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

(18) Grasslands

Description:

Grasslands are upland treeless areas
dominated (> 80% cover) by
herbaceous vegetation. Historicaly,
parts of Maryland supported large
expanses of natural grasslands and
savanna-like habitats. Tens of
thousands of acres of grassland dotted
with Blackjack and Post Oaks once
stretched across northern Maryland
and nearby Pennsylvania. Prior to
European settlement, much of
Baltimore, Harford and Carroll
Counties and adjacent countiesin
Pennsylvania were covered by this prairie-like grassland intermingled among wooded valleys
(Mayre 1920). Also, early 18" and 19™ century accounts depict large natural grassiands in
the Hagerstown, Middletown and Frederick valleys (Mayre 1955) and around The Glades
area of Garrett County. It is believed that these openings were created and maintained by a
combination of soil conditions, large grazing mammals (e.g., woodland bison, elk) and
periodic fires. These grassland ecosystems have since nearly vanished due to habitat 10ss
resulting from development, agriculture, fire suppression and the disappearance of large
ungulates. Most of the state’s remaining grassland fauna mostly persistsin one or more of
the following settings: (1) agricultural fields (e.g., hayfields, pastures, certain croplands,
grass buffer plantings); (2) fallow fields; (3) recent clearcuts (within 1-3 years after logging);
(4) reclaimed strip mines on the Allegheny Plateau; (5) mowed edges of airports and military
airfields; and (6) remnant retural grassland communities. Some grassland species of
conservation concern also occur in nontidal and/or tidal marshes.

Grassland habitat suitability generally increases with the size and areacedge ratio of a
grassland site. A number of grassand species (e.g., regd fritillary, grasshopper sparrow,
Henslow’ s sparrow) are considered area-sensitive, occurring only in relatively large (> 50-
100 ha), unfragmented grasslands and/or exhibiting positive, area-dependent changesin
population density or viability. Depending on the taxon, other important predictors of habitat
suitability may include vegetative composition, height, structure and patchiness; surrounding
landscape conditions; and topography.

Location and Condition:

The grasslands that occurred in Maryland prior to European settlement have all but vanished.
However, approximately 240,000 acres of anthropogenic grasslands occur in the state, much
of it as pasture, hayfields, and fallow fields. The vast majority (89%) of this acreage is on
private land. Some of the largest grasslands occur around commercial and military airfields
like those at Aberdeen Proving Ground, Patuxent Naval Air Station and Baltimore-
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Washington International Airport. Expansive grasslands also occur on reclaimed strip mines
in western Allegany and Garrett Counties. Loss and fragmentation of agricultural land to
development along with incompatible farming and mowing practices are among the most
significant threats to grassland habitat and GCN species within this habitat in Maryland.
Nearly all of the few remaining native grasslands occur as small isolated natural
communities. Perhaps the best remaining example of a native grassland is located at Soldiers
Delight Natural Environment Area in Baltimore County (see the section on “Barrens and
Dry Glades’ for details). Restoration of this globally rare serpentine habitat is on-going.
With few opportunities for restoring native grasslands, especially on a scale large enough to
support area-sensitive species and viable metapopulations of habitat specidists, the future of
grassland habitat conservation in Maryland depends, in large part, on proper management of
anthropogenic grasslands in a manner that does not compromise the conservation goals of
native species and ecosystems.

Figure 4.18 Location of Grasslandsin Maryland (Sources: MD Dept of Planning; MD DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Field sparrow Short-eared owl

Bobcat Golden eagle Upland sandpiper

Eastern harvest mouse Grasshopper sparrow \esper sparrow

Least shrew Gull-billed tern Inverts: Butterflies& Moths
Birds Henslow's sparrow Indian skipper

American woodcock Laughing gull Regal fritillary

Barn owl Loggerhead shrike

Bobolink Northern bobwhite Rare Natural Communities
Common nighthawk Northern harrier Serpentine Barrens

Dickcissel Savannah sparrow

Eastern meadowlark Sedge wren
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In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, black bear, red fox, coyote, common raccoon, striped skunk, long-tailed
weasel, eastern cottontail, woodchuck, northern bobwhite, ring- necked pheasant, American
woodcock, mourning dove, and American crow. Management plans and conservation
programs for these game species are currently being implemented by MD DNR, USFWS,
and many other partners.

Threats:

®ap o

e

Conversion to other land uses or habitat types that results in loss of habitat

Pesticide use and contamination that directly or indirectly affects GCN species
Human disturbance and other incompatible practices that result in habitat degradation
Invasive species that result in habitat degradation

Lack of scientific underganding of appropriate habitat requirements and management
for all GCN species

Fragmentation and isolation

Loss of natural fire regime

Lack of disturbance alowing succession over time

Incompatible mowing (time of year, mower height)

Aforestation

Conservation Actions:

a.

Encourage beneficial agricultural practices, such aslate mowing; involvement in
the Conservation Reserve programs; and including grassforb buffersin
agricultural settings[Measure: # of sites with cooperative management projects; # of acres farmland
managed for this habitat]

I ncor por ate conser vation actionsinto land use and land planning efforts by
local, state, and feder al agencies[Measure: # of local, state, and federal agency plans
incorporating wildlife focused habitat management actions]

Develop and implement protocolsto control invasive speciesin a manner
compatible with GCN species [Measure: # of protocols developed and evaluated for effectiveness; #
of sites with management implemented]

Focus land preservation efforts on protecting large tracts of open grassland and
minimize edge effects for area dependent grassland species[Measure: # of acreslarge
tracts of grassland preserved]

Restore and maintain native grassland communities [Measure: # of acres restored and
maintained]

Convert exotic pasture/hayland to native warm-season grasses [Measure: # of acres exotic
pasture/hayland converted to native warm-season grasses]

Restore savannah conditions on private and public lands[Measure: # of acres of savannah
conditions restored)]

Encourage management for grassland species, including upland sandpipers, on airport
lands and reclaimed mine lands [Measure: # of wildlife focused habitat management guidelines
incorporated into airport and reclaimed mine land management]
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Utilize appropriate prescribed burning in or light disking of selected portions of
individual fields to maintain mid-successional seral stages and increase coverage of
tall forbs [Measure: # of acres maintained with controlled burn program; # of sites with natural fire regimes
allowed]

Limit the use of pesticides such that GCN species and this habitat are not adversely
affected [Measure: # of sites with reduced quantity or frequency of pesticide use]

Incorporate best management practices into land management plans [Measure: # of
development BMPs devel oped; # of private and public land management plans implementing BMPS]

Limit access and educate the public about the value of these habitats to minimize
human disturbance [Measure: # of sites with limited access and educational signage; # of educational
materials developed and distributed]

Minimize fragmentation of existing large grasslands used by GCN species [Measure: # of
land use projects developed in a manner that minimizes fragmentation]

Utilize landowner incentive programs, including Farm Bill programs, to develop and
maintain this habitat type [Measure: # of acres created and maintained utilizing landowner incentive
programs]

Work with sportsmen organizations, such as Quail Unlimited, to promote and manage
this habitat [Measure: # of acres managed for this habitat type through cooperative projects with sportsmen
organizations)

Work with farmers to conserve and manage for this habitat on margina croplands
[Measure: # of acres marginal cropland managed for this habitat type]

Encourage the use of native seed stock for warm season grass plantings [Measure: # of

acres warm season grass plantings using native seed stock; # of educational materials developed and
disseminated about sources and use of native seed)]

Convert agricultural fields on public lands to grassland habitat where feasible [#acres
converted]

Inventory, Monitoring and Research Needs:

a

b.

Initiate long-term monitoring studies of GCN species, including grassland nesting
birds [Measure: # of monitoring studies established; # of monitoring studies conducted]

Conduct research on basic ecology, breeding parameters, and life histories of GCN
species, especially iNsects [Measure: # of research projects conducted; # of research papers published]
Conduct research on habitat use and requirements of GCN species, including

bobwhite, grassland birds, and insects [Measure: # of research projects conducted; # of research
papers published]

Conduct species surveys and determine distribution and abundance of GCN species
[Measure: # of research projects conducted; # of research papers published]

Conduct research to determine movement patterns and dispersal of GCN species
[Measure: # of research projects conducted; # of research papers published]

Develop standardized regional monitoring protocols for GCN species [Measure: # of
standardized protocols devel oped]

Identify agricultural practices beneficial to GCN grassland species, including
appropriate mowing regimes [Measure: # of research projects conducted; # of research papers
published; # of BMPs devel oped)]

Implement accurate and standardized survey methods to determine regional
population trends [Measure: # of surveys completed]

Monitor success of populations in different habitat types, including restoration efforts
[Measure: # of monitoring studies established; # of monitoring studies conducted]

Conduct studies on the limiting factors and management needs of GCN populations
[Measure: # of research projects conducted; # of research papers published]
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k. Conduct a comprehensive survey of grassland habitats and determine how they can be

preser ved [Measure: # of surveys completed]

|. Determine historical extent, range, and condition of native grassland communities
[Measure: Historical extent, range, and condition of native grassland communities determined)]

m. Compare habitat succession of fallow fields to that of planted grassands for GCN
species benefits [Measure: # of research projects conducted, # of research papers published]
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(19) Barrens and Dry Glades

Description:

In Maryland, barrens and dry glades
include habitats that have developed
on shallow soils over bedrock of
serpentine, sandstone, and shale. The
plant communities associated with
them are structurally intermediate
between forests and open canopy
uplands, often consisting of sparse
woodlands, shrublands, and grass-
savannas. Most of these habitats are
kept from succeeding to closed
forests by periodic fire, edaphic
factors, and unstable substrates. Serpentine soils derive from ultramafic rocks, which occur
in a discontinuous band east of the Appalachian Mountains from Canada to Alabama.
Serpentine Barrens are best developed in the Piedmont of southeastern Pennsylvania and
northern Maryland. One of the four remaining serpentine areas in Maryland, the Soldiers
Delight Natural Environmental Area near Baltimore, is the largest in eastern North America,
encompassing 2,000 acres of woodlands and grassland savannas, and is among the most
species-rich in the world. Serpentine, or serpentinite, is a mineral producing dry, nutrient-
poor soil deadly to plants not specially adapted to its unusual chemistry. In folklore, the name
"serpenting” is attributed to the soil's resemblance to a mottled greenish-brown snake
dwelling on similar soils in northern Italy. The greenish soil color comes from fragments of
the underlying bedrock containing magnesium silicate. Toxic to plants, as much as one-third
of the bedrock may be made of magnesium. The soil can be very dark in color, depending on
itsiron, chromite, and magnesium content. High levels of magnesium in the soil block a
plant's ability to take in soil nutrients, especially calcium. Because they are shallow and low
in organic material and clay, serpentine soils also cannot hold water or nutrients well.
Serpentine soils often have pockets of naturally occurring heavy metals toxic to plants, such
as chromium, cobalt, and nickel. Also, these soils are normally acidic near the surface, but
less so in deeper layers. Aswind and water erode the soil, non-acidic layers are exposed,
creating varied habitat for plants. Plants characteristic of serpentine barrensinclude little
bluestem, Indian grass, purplish three-awn grass, serpentine aster, and roundleaf fameflower.
Woodlands bordering grassland vegetation consist of common greenbrier, blackjack oak,
post oak, and the fire-intolerant Virginia pine.

Shale barrens consist of sparse woodlands with scattered herbaceous openings on rock
outcrops of acidic and calcareous shales in the Ridge and Valley physiographic province of
Maryland. They are best developed on steep, dry slopes with south to west- facing exposures
where surface temperatures are seasonally extremely high. In addition, shales are highly
friable and many steep slopes contain loose and unstable channery derived from the continual
undercutting of bedrock by streams. This mechanical erosion from constant downslope
movement of loose fissile shale combined with very little soil development, very low soil
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moisture, rapid water drainage, lack of shading vegetation, and longer daily/annual exposure
to the sun (due to southerly aspect) results in harsh growing conditions and drought stress.
Only species well adapted to these harsh conditions thrive in such habitat. These conditions
favor the development of open woodlands containing stunted trees of chestnut oak, Virginia
pine, eastern red cedar, and pignut hickory. Other characteristic trees include white ash, post
oak, black oak, red oak, table-mountain pine, white pine, shagbark hickory, and pignut
hickory. Shrubs common to shale barrens include shedbush, black huckleberry, deerberry,
and bear oak. Calcareous shales often include shrubs such as shrubby St. Johnswort, fragrant
sumac, dwarf sumac, and Carolinarose. Herbaceous openings are sparsely vegetated and
often scattered within a woodland matrix. Such openings contain many endemic or near-
endemic shale barren species such as shale-barren pussytoes, shale-barren ragwort, shale-
barren evening primrose, low false bindweed, and Kate's- mountain-clover. Also
characteristic are species such as Pennsylvania sedge, wavy hairgrass, common dittany,
rattlesnake-weed, poverty oat-grass, little bluestem, northern moss phlox, birdfoot violet and
reindeer lichens.

Sandstone glades are characterized by scrub and herbaceous vegetation on exposed acidic
sandstone outcrops in the Allegheny Plateau physiographic province of the Central
Appaachian Mountains in Maryland. The vegetation is best characterized as a mosaic of
scrub thickets, herbaceous openings, and exposed bedrock with substantial lichen growth.
Plant growth is typically confined to crevices or depressions where organic material has
accumulated over time. Sandstone glades exhibit very harsh growing conditions resulting
from very little soil development, low moisture retention, rapid runoff, and often great sun
exposure. Combined these conditions make sandstone glades extremely drought-prone.
Woody scrub usually consists of scattered, stunted trees of chestnut oak, bear oak, black
gum, black birch and shrub thickets of black huckleberry, early low blueberry, northern
lowbush blueberry, and glaucus greenbrier. Openings in the woody scrub are interspersed
and if the right conditions are present, they typically support herbaceous species such as
wintergreen, little bluestem, broomsedge, Pennsylvania sedge, and oat- grasses. Reindeer
lichens are especially abundant.

Limestone glades are small, localized habitats of exposed carbonate rock outcrops in the
Ridge and Valley physiographic province of Maryland. Habitats typically occur on dry,
steep, south to west facing slopes containing very shallow soils and variable amounts of
exposed bedrock and gravel. Soils are characterized by high pH (>7.0) and calcium levels,
thus supporting a variety of calciphiles. The vegetation structure of limestone gadesis best
described as scrub with scattered herbaceous openings. Characteristic species include
stunted trees and shrubs of chinkapin oak, eastern red cedar, white ash, red bud, common
hackberry, fragrant sumac, American bladdernut, and common prickly-ash. The herbaceous
layer often contains warm-season prairies grasses such as side-oats grama and little bluestem
mixed with hoary puccoon, downy woodmint, bottlebrush grass, and hoary mountain-mint.
In addition, ledges and crevices may support northernmoss phlox and purple-stem cliff-
brake.
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Location and Condition:

Prior to European settlement (circa 1750), serpentine barrens and grasslands covered
expansive areas in Maryland, concentrated in the upper portions of Baltimore, Harford, and
Carroll Counties (Mayre 1920). Although edaphic factors are generally thought of as major
contributors to serpentine habitats, use of fire by Amerindians prior to settlement was even a
larger contributor in maintaining barren conditions. Between 1580 and 1730, the
Susguehannock Indians and other tribes used these areas to harvest deer by “fire hunting”.
This practice has since been determined to be responsible for maintaining vegetative
conditions on serpentine barrens throughout this region (Mayre 1955). Following European
settlement and well into the 1900s, most of the barrens became farmed, grazed, or left to
succeed into wooded timber following the absence of fire. Today, remaining examples are
threatened by the invasion of fire intolerant Virginia pine and thickets of common greenbrier.
And frequent prescribed burns are necessary to maintain them. Examples of serpertine
barrensin Maryland are known from Soldiers Delight Natural Environmental Area, Cherry
Hill, Robert E. Lee Park, and Pilot Preserve (TNC). Soldiers’ Delight Natural Environmental
Arearemains the largest (nearly 2,000 acres) and best example.

Figure 4.19 Location of Barrensand Dry Gladesin Maryland (Source: MD DNR NHP)

Shale and sandstone barrens are small, localized habitats found in Garrett and Allegany
Counties. Examples of shale barrens are scattered throughout Green Ridge State Forest. The
primary threat to most shale barrensis invasion by exotic species such as barren bromegrass,
cheat grass, Japanese bromegrass, spotted knapweed, Japanese honeysuckle, garlic- mustard,
and tree-of-heaven. In Garrett County, excellent examples of sandstone glades can be found
in Savage River State Forest on Big Savage and Meadow Mountains. In Allegany County,
examples of sandstone glades are known from Martin and Warrior Mountains. The mgority
of sandstone glades are in good condition with only a few threatened by invasives such as
tree-of-heaven, which can quickly colonize recently logged adjacent habitats.
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The best remaining examples of Limestone glades are found on Fort Hill in Allegany
County. A few scattered, degraded occurrences have aso been documented from the
Frederick Valey. These habitats are considered state-rare, small, highly localized, and

threatened by invasive exotic species, quarrying, and grazing. There are at least 6,920 acres
of barrens and dry glades in Maryland, of which most is either owned by private landowners

(37.6%) or owned and managed by the state (33.8%). Therest is owned by the federal
government (3.1%), by county/municipal agencies (23.4%), or by non-profit conservation

organizations (2.1%).

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Reptiles Pepper and salt skipper
Allegheny woodrat Broad-headed skink Persius duskywing
Bobcat Cornsnake Pine barrens zanclognatha

Eastern harvest mouse

Eastern hog-nosed snake

Silvery blue

Eastern red bat

Timber rattlesnake

Southern grizzled skipper

Least shrew

Inverts: Butterflies& Moths

The buckmoth

Silver-haired bat

A geometrid moth

Inverts. Homopterans

Birds

A noctuid moth

Eastern sedge barrens planthopper

Brown thrasher

Cobweb skipper

Inverts: Beetles

Chuck-will's widow

Dotted skipper

Cow Path Tiger Beetle

Common raven

Edwards' hairstreak

Splendid Tiger Beetle

Eastern meadowlark

Frosted elfin

Eastern towhee

Giant swallowtail

Rare Natural Communities

Field sparrow

Indian skipper

Central Appalachian Shale Barrens

Golden-wingedwarbler

Mottled duskywing

Sandstone Glades

Grasshopper sparrow

Northern crescent

Serpentine Barrens

Ovenbird

Northern hairstreak

Limestone Glades

Prairie warbler

Northern metalmark

Whip-poor-will

Olympia marble

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailed deer, eastern gray squirrel, eastern fox squirrel, red fox, common gray fox,
coyote, common raccoon, Virginia opossum, striped skunk, long-tailed weasel, woodchuck,
wild turkey, ruffed grouse, northern bobwhite, mourning dove, and American crow.
Management plans and conservation programs for these game species are currently being

implemented by MD DNR, USFWS, and many other partners.

Threats:

a. Conversion to other land uses or habitat types that results in loss of habitat

b. Lack of periodic fire

c. Pesticide use and contamination that directly or indirectly affects GCN species
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d. Human disturbance and other incompatible practices that result in habitat degradation
Invasive species that result in habitat degradation

Lack of scientific understanding of appropriate habitat requirements and management
needs for all GCN species

Fragmentation and isolation

Resource utilization from mining and wind farms

Succession

Deer overbrowsing or other causes that result in loss of structural diversity

Towers that fragment and degrade habitat

™o

T T T

Conservation Actions:

a. Develop habitat management guidelines for use by foresters and land managers
[Measure: habitat management guidelines devel oped]

b. Incorporate conservation actionsinto land use and land planning efforts by
local, state, and feder al agencies[Measure: # of local, state, and federal agency plans
incorporating wildlife focused habitat management actions]

c. Work with private landowners to maintain suitable habitat, including the use of
aprivatelandsregistry program [Measure: # of acres habitat conserved; # of landowners
participating in private land registry program]

d. Develop and implement protocolsto control invasive speciesin a manner
compatible with GCN species [Measure: # of protocols developed; # of sites with management
implemented]

e. Restore and maintain habitat through re-establishing natural fire regimes where
feasible and conducting controlled burns[Measure: # of acres maintained with controlled burn
program; # of siteswith natural fire regimes allowed]

f. Conserve appropriate corridorsfor movement and dispersal of GCN species
[Measure: # of acres corridors conserved; # of acres existing barrens and dry glades connected by corridors]

0. Minimize fragmentati 0N [Measure: # of development projects and land use plans that incorporate
measures to minimize habitat fragmentation]

h. Restore degraded sites [Measure: # of acres restored]

I.  Incorporate best management practices into land management plans [# of development
projects and other land management plans implementing BMPS]

. Limit the use of pesticides such that GCN species and this habitat are not adversely
affected [Measure: # of sites with reduced quantity or frequency of pesticide use]

k. Control deer populations to reduce browsing levels [Measure: # of acres with reduced deer
browsing levels]

I.  Limit access and educate the public about the value of these habitats to minimize

human disturbance [Measure: # of sites with limited access and educational signage; # of educational
materials developed and distributed]

Inventory, Monitoring and Research Needs:
a. Conduct targeted inventories of certain GCN Species [Measure: # of surveys completed]

b. Conduct long-term monitoring of certain GCN Species [Measure: # of monitoring studies
established; # of monitoring studies conducted]

c. Conduct research on movement patterns, population trends and basic biology of
certain GCN Species [Measure: # of research projects conducted; # of research papers published]
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d. Conduct research on effects of pesticide use on GCN species, especialy invertebrates
[Measure: # of research projects conducted; # of research papers published]

e. Conduct habitat research to determine the best management practices and the effects
from fire [Measure: # of research projects conducted; # of research papers published; # of BMPs devel oped]

f. Determine natural fire regime [Measure: # of research projects conducted; # of research papers
published)]
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(20) Cliffsand Rock Outcrops

Description:

Rock outcrops and cliffsare tall (up
to 50 m high), steep to vertical
expanses of bare to sparsely vegetated
bedrock and/or soil. The differences
between the two are subtle but cliffs
are generally considered tall, sheer
vertical walls of rock or soil while
outcrops consist of steep to vertical,
exposed rock formations with well-
devel oped fissures and crevices.

Both are most numerous and
prominent in the Allegheny Plateau
and Ridge and Valley physiographic
regions, although significant examples also occur in the Piedmont and along parts of the
Chesapeake Bay shoreline.

On the Allegheny Plateau, this habitat is typified by extensive (in places at least 0.5 km long)
Pottsville sandstone outcrops along the upper dopes and ridges (600-1000 m) of the state’s
highest mountains, including Dan’s, Big Savage, Meadow and Backbone Mountains. In the
Ridge and Valley, large sandstone ridgetop outcrops also occur in the Tuscarora Formation
on Haystack, Wills and Evitts mountains, and in the Bear Pond Mountains; the Purdane
Formation on Sideling Hill and Town Hill; and in the Oriskany Formation on numerous
ridges such as Fort Hill, Rountop Hill and Warrior Mountain. Farther east, between
Hagerstown and Frederick, the Weverton Quartzite Formation forms major outcrops along
the crests of South and Catoctin Mountains. Many of these outcrops include massive cliff
and boulder faces with numerous, deep fissures. The outcrop base is often surrounded by
extensive, open talus that grades into forested boulder fields. Cool, windswept conditions
along with frequent ice storms and heavy snows greatly limit soil development and, thus, the
type and extent of plant communities present. Vegetation in and around outcrops also varies
depending on the physiographic region, elevation, slope, aspect, geological formation and
other factors. On the stegpest, most exposed sections, vegetation is absent except for patches
of lichens and mosses growing on rock surfaces. On less exposed areas, scattered,
sometimes dense patches of shrubs (e.g., mountain laurel, great- laurel), huckleberry, and
blueberry along with scattered, stunted trees (e.g., chestnut oak, pitch pine, America
mountain-ash, table mountain pine, and eastern hemlock) may be present. The surrounding
vegetation, which influences the types of outcrop fauna present, ranges from northern
conifer- hardwoods and mesic deciduous forest to dry oak-pine forest. Prior to the
introduction of chestnut blight in the early-mid 1900's, American chestnut was a frequent to
dominant tree species in many of the forests surrounding ridgetop outcrops.

At lower elevations in western Maryland, large outcrops and cliffs a'so occur along many of
the larger streams and rivers. In Garrett County, for example, Pottsville sandstone outcrops
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overlook sections of the Y oughiogheny River and North Branch of the Potomac River. A
variety of formations outcrop along the main stem of the Potomac. One spectacular example
is the Weverton Quartzite Formation which forms tall, sheer cliffs near Harper’s Ferry and
Point of Rocks. Shale and limestone outcrops and ledges also occur along the Potomac in
Allegheny, Washington and Frederick counties.

Cliffs and outcrops are much less common in the Piedmont and most are relatively small.
The largest occur aong the Susguehanna River, on Sugarloaf Mountain and in the Great
Falls region of the Potomac River. On the Coastal Plain, this habitat type is limited to tall (5-
40 m), steep to vertical earthen bluffs of Miocene origin along the shorelines of the mid- and
upper Chesapeake Bay and large tidal rivers. Calvert Cliffsin Calvert County and Grove
Point at the mouth of the Sassafras River typify this habitat type. Vegetation is usualy
absent to sparse due to naturally high erosion rates resulting from a combination of shoreline
wave action, groundwater percolation and the weathering effects of wind and precipitation,
especialy during major storm events (e.g., hurricanes and “nor’ easters’). A sparse early
successional community may become temporarily established on less steep or exposed cliff
faces. Vegetation composition varies but small trees such as black locust and sassafras are
among the more frequent tree species present. Smaller (3-8 mtall) earthen bluffs also occur
along inland rivers such as the Potomac and Monocacy. Large quarries and borrow pits
occasionally serve as surrogate habitats for some cliff- and bluff-dwelling wildlife species.

Location and Condition:

Most cliffs and rock outcrops occur in mountain ridgetop settings in western Maryland;
however, scattered outcrops are located in the Piedmont with the largest ones occurring along
the Susguehanna River. Some of the largest, most ecologically significant examples exist
along Big Savage Mountain and Backbone Mountain in Garrett County, Wills Mountain in
Allegany County, and the Catoctin Mountains in Frederick and Washington Counties.
Although few areas of cliff and rock outcrop ecosystems have been destroyed, many areas
are significantly threatened by logging, introduced insect pests (e.g., gypsy moth, hemlock
wooly adelgid), acid precipitation, vandalism and excessive human disturbance, and invasive
plant species. Windpower development on ridgetops al so poses a very serious new threat.

On the Coastal Plain, tall earthen bluffs occur along the Chesapeake Bay shoreline, with the
most spectacular examplesin Calvert, Kent and Cecil Counties. These naturally eroding
cliffs are severely threatened by shoreline erosion control practices that alter or reduce
natural erosion processes. The effects of sea-level rise are also of great concern.
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Figure 4.20 Location of Cliffsand Rock Outcropsin Maryland (Sources: MD DNR NHP; USGS NED)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals

Bank swallow

Cow Path Tiger Beetle

Allegheny woodrat

Common raven

Northern Barrens Tiger Beetle

Bobcat

Dark-eyed junco

One-spotted Tiger Beetle

Eastern small-footed myotis

Mourning warbler

Puritan tiger beetle

Eastern spotted skunk Winter wren Inverts: Land Snails
Indiana bat Reptiles Cherrydrop snail
Leastweasel Cornsnake Rader's snail

Long-tailed shrew

Eastern hog-nosed snake

New England cottontail

Timber rattlesnake

Rare Natural Communities

North American Porcupine

Amphibians

Piedmont/Mountain Cliffs

Birds

Green salamander

Riverside Outcrop Barrens

American peregrine falcon

Inverts: Beetles

In addition to the GCN species listed above, this key wildlife habitat supports awide
diversity of wildlife species. The following game species are found in this habitat type:
white-tailled deer, black bear, common gray fox, common raccoon, Virginia opossum, striped
skunk, long-tailed weasel, woodchuck, wild turkey, ruffed grouse, American crow, and fish

crow. Management plans and conservation programs for these game species are currently

being implemented by MD DNR, USFWS, and many other partners.

Threats:

a. Conversion to other land uses or habitat types that results in loss of habitat
b. Pesticide use and contamination that directly or indirectly affects GCN species
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Human disturbance and other incompatible practices that result in habitat degradation
Invasive species that result in habitat degradation

Lack of scientific understanding of appropriate habitat requirements and management
for all GCN species

Fragmentation and isolation

Incompatible silviculture, wind farms, and mining that result in habitat degradation
Inappropriate shore erosion control

For sand and clay cliffs, nutrient loading from septic systems that enhance vegetation
establishment

Conservation Actions:

a.

Develop habitat management guidelinesfor use by forestersand land managers
and work with them to implement such [Measure: guidelines developed; # of sites with

cooper ative management project; # of acres of this habitat managed for GCN species]

Provide adequate forest buffer s [Measure: # of acres of adequate forested buffers established]
Develop and implement shore erosion control practices that are compatible with
cliff maintenance and the needs of GCN species[Measure: # of BMPs developed; # of
projects that incorporate BMPs into land management efforts]

Educate the general public, land owners, and land manager s about the value of
these habitats [Measure: # of educational materials developed and distributed]

I ncor por ate conservation actions into land use and land planning efforts by
local, state, and feder al agencies[Measure: # of local, state, and federal agency plans
incorporating wildlife focused habitat management actions)

Limit access to minimize human disturbance [Measure: # of siteswith limited access]
Develop and implement protocols to control invasive species in a manner compatible
with GCN species [Measure: # of protocols developed; # of sites with management implemented]
Reduce impacts of wind turbines through appropriate siting/micrositing [Measure: # of
new wind turbine plans that incor porate comments/input for siting to minimize impacts]

Incorporate best management practices into land management plans [# of development
projects and other land management plans implementing BMPS]

Minimize fragmentation [Measure: # of development projects and land use plans that incor porate
measures to minimize habitat fragmentation]

Maintain functioning subsurface habitats [Measure: # of acres with functioning subsurface habitats]
Limit the use of pesticides such that GCN species and this habitat are not adversely
affected [Measure: # of sites with reduced quantity or frequency of pesticide use]

Reintroduce blight resistant American chestnut to appropriate rock outcrops [Measure: #
of sites with blight resistant American chestnut restored]

Work with climbing clubs to minimize degradation and disturbance [Measure: # of groups
with cooperative management projects; # of sites with human disturbance minimized]

Inventory, Monitoring and Research Needs:
a. Conduct long-term monitoring studies of GCN species, including woodrats and

b.

Puritan tiger beetles [Measure: # of monitoring studies established; # of monitoring studies conducted]
Conduct research on basic ecology, breeding parameters, and life histories of GCN
speci €S [Measure: # of research projects conducted; # of research papers published)]

Chapter 4 194




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

c. Conduct research on habitat use and requirements of GCN species, especially
invertebrates [Measure: # of research projects conducted; # of research papers published]

d. Conduct species surveys and determine distribution and abundance of GCN species,
especially invertebrates [Measure: # of surveys completed]

e. Conduct research to determine movement patterns and dispersal of GCN species,

including woodrats, reptiles, and tiger beetles [Measure: # of research projects conducted; # of
research papers published]

f. Determine forest matrix requirements to sustain functionality of these habitats
[Measure: # of research projects conducted; # of research papers published; forest matrix requirements
determined]

g. Conduct research to determine best management practices for GCN species [Measure: #
of research projects conducted; # of research papers published; # of BMPs determined]

Chapter 4 195




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

(21) Caves, Mines, and Springs

Description:

Caves are natura underground
cavities or tunnels. They contain
unique, fragile environments that
support highly specialized animal
communities and often a variety of
rare species. Over 160 caves have
been documented in Maryland. Most
are located in the Ridge and Valley
and Allegheny Plateau physiographic
regions, but afew small caves occur
in the Piedmont. Caves are most
numerous in Washington County followed by Allegany, Garrett and Frederick counties.
Crabtree Cave in Garrett County is the largest with over 1,200 m of passage. Two general
types of caves exist in Maryland: solutional and non-solutional caves. The latter are formed
by mechanical processes, occurring as joints or fracturesin bedrock. Fissure caves and rock
shelters are examples of this cave type. They are less numerous than solutional caves and are
usually relatively small, shallow and lack extensive passageways. They occur in avariety of
rock formations including the Pottsville Sandstone Formation in Garrett County, Tuscarora
Sandstone Formation in Allegany and Washington counties, and Weverton Quartzite
Formation in Frederick County. Solutional caves, however, can be quite deegp and extensive
and they represent, by far, the largest caves in Maryland. They are formed by the dissolving
action of groundwater, which is naturally slightly acidic, on soluble, carbonate rock (usually
limestone). Over millennia, these and related processes lead to the development of complex
passages or tunnels and various speleothems or “formations’ (carbonate deposits on cave
surfaces) such as galagmites, stalactites, helictites, and cave “coral”. Some caves also
contain subterranean streams that are hydrologically linked to karst landforms such as
sinkholes, sinking streams, and springs. Solutional caves and other karst features are most
numerous in the Tomstown Limestone Formation in Washington County which contains
massive dolomites and limestones over 300 m thick. Other important cave-bearing
formations include the Greenbrier Formation in Garrett County and the Tonoloway,
Waynesboro, Beekmantown and Stones River formations in Washington County.

Mines are human made underground tunnels from which coa and other mineral resources
(e.g., limestone, copper, gold, chromium) are extracted. Most occur on the Allegheny

Plateau but some smaller, mow inactive mines also occur in the Ridge and Valley and
Piedmont regions. Most rare cave-dwelling species are absent in mines. However, some
abandoned mines can provide surrogate or cave- like habitat for a limited number of cave-
dwelling species, especially more mobile vertebrates such as bats. The habitat suitability of
abandoned mines for cave-dwelling animals depends on a variety of factors but especially the
level of human disturbance, mine size and depth, passage complexity, rock formation type,
temperature, humidity, and the presence or absence of groundwater.
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A spring is a concentrated discharge of groundwater at asmall (usually < 1 nf), distinct site
or opening in the ground. Springs are uncommon, isolated features and most occur west of
the Fall Line. They provide critical habitat for highly rare aguatic snails and subterranean
invertebrates, salamanders, crayfish and other invertebrates. Because some springs discharge
directly into streams or wetlands, they aso play avita role in maintaining the ecological
integrity of these habitats that, in turn, may harbor species of conservation concern (e.g.,

pearl dace, brook trout, rare dragonflies and damselflies). Springs emit groundwater due to
hydrostatic pressure resulting from gravity or artesian flow, although other physical forces
may play arole (e.g., buoyant effect of dissolved gases). Severa types of springs exist in
Maryland including contact, scree, and fault springs. Perhaps the most common type is
fracture or crevice springs. Here, groundwater moves downward due to gravity, flowing
through fractures and crevices underneath the ground and emerging as a spring where a
major fracture in arock formation occurs at the earth’s surface, usually along aravine or
swale. The flow or discharge rate of Maryland’ s springs ranges from less than one gallon per
minute to nearly 10,000 gallons per minute. Seeps differ from springs in that they appear on
the ground surface as broad, diffuse zones of wetness or percolation rather than distinct
discharge sites. Also, seeps and associated wetlands often support distinct plant communities
while springs are essentially aquatic and geological features.

Location and Condition:

Nearly all of Maryland's caves are confined to the four westernmost counties, and most of
these are located in Allegany and Washington Counties. The two most significant threats to
caves are vandalism and groundwater pollution from development and agriculture. Many
caves have suffered the effects of one or both of these. Over 90% of all caves are on private
land and few cave systems are fully protected, especially when one considers that protection
of the surrounding catchment basin or watershed is often as critical as securing the cave
entrance.

Like caves, most of Maryland’ s springs occur in western Maryland but scattered springs also
occur in the Piedmont and, to alesser degree, the Coastal Plain. Nearly all mines occur in
large coa seams in western Allegany and Garrett Counties. Much remains to be learned
about the number, location and condition of springs and mines but, clearly, they face many of
the same conservation issues as caves.

MD DNR NHP compiled information on 1,114 caves, mines and springs in Maryland, of
which only 215 (19 %) are caves and springs. The mgjority of this key wildlife habitat is
found on privately-owned land (93%). The others are owned by the federal government
(2.3%), state government (3.3%), private conservation organizations (0.7%), various
county/municipal agencies (0.6%), or are on lands with conservation easements (0.6%).
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Figure 4.21 Location of Caves, Minesand Springsin Maryland (Sources: MD DNR MGS; UMD AEL;
USGS NHD; USGS GNIS; MD DNR NHP)

GCN Species, Rare Natural Communities, and Other Wildlife:

Mammals Allegheny cave amphipod Roundtop amphipod
Allegheny woodrat An amphipod Shenandoah cave amphipod
Eastern small-footed myotis An isopod Tenuis amphipod

Indiana bat An isopod Tidewater amphipod
Southeastern myotis An isopod Inverts: Snails
Amphibians An isopod Appalachian spring snail
Long-tailed salamander An isopod Blue ridge spring snail
Inverts: Beetles An isopod Inverts: Flatworms

A cave beetle Barrelville amphipod A planarian

Inverts: Springtails Biggers' cave amphipod A planarian

Crabtree cave springtail Dearolf's cave amphipod A planarian

Inverts: Spiders Franz's cave amphipod A planarian

Appalachian cave spider Franz's cave isopod Hoffmaster's cave planarian
Snivelys cave spider Greenbrier cave amphipod

Inverts: Freshwater Pizzini's amphipod Rare Natural Communities
Crustaceans

Potomac amphipod

A harpacticoid copepod

N/A

Price's cave isopod

In addition to the GCN species listed above, this key wildlife habitat supports a diversity of
other wildlife species. No game species are found in this habitat type.
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Threats:

a
b.
C.
d
e

o

Conversion to other land uses or habitat types that results in loss of habitat

Pesticide use and contamination that directly or indirectly affects GCN species
Human disturbance and other incompatible practices that result in habitat degradation
Invasive species that result in habitat degradation

Lack of scientific understanding of appropriate habitat requirements and management
for all GCN species

Habitat degradation due to strip mining, logging, road construction and salt
application, agriculture, overgrazing, and development of watershed areas

Pollution of groundwater from pesticides (such as dimlin), toxins, and nutrient
overload

Hydrologic disturbances, siltation, groundwater flow ateration, and disturbances of
recharge areas affecting water flow or quality

Fragmentation of habitat

Vegetation removal at upwellings resulting in loss of allochthonous input

Spelunker disturbances to caves and mines resulting in compaction of littoral zone

Conservation Actions:

a.

b.

Limit land use changes that may impact hydrology [Measure: # of acres protected from
altered hydrology]

I ncor por ate conservation actionsinto land planning efforts and public land
management plans by local, state, and federal agencies[Measure: # of local, state, and
federal agency plansincorporating wildlife focused habitat management actions]

Delineate and protect water sheds for seeps, springs and caves with globally rare
subterranean aquatic invertebrates[Measure: # of watershed areas identified and mapped; # of
targeted landowners participating in conservation programs]

Protect groundwater supply feeding springs inhabited by GCN species[Measure:
average and minimum annual groundwater flow maintained at priority sites; water quality maintained at
priority sites]

Work with Bureau of Minesto protect mines supporting GCN species[Measure: #
of joint cooperative projects implemented; # of mines protected)]

Limit access to minimize human disturbance [Measure: # of siteswith limited access]
Educate spelunker s about the value of these habitats and the impacts of
disturbance to caves and mines supporting GCN species[Measure: # of educational
materials developed and distributed)]

Protect known sites from future strip mining or development of surrounding forests
[Measure: # of sites protected)]

Install and maintain appropriate gates at entrances to caves and mines that support
GCN species [Measure: # of gates installed and maintained]

Develop and implement protocols to control invasive species in a manner compatible
with GCN species [Measure: # of protocols developed:; # of sites with management implemented)]

Incorporate best management practices into land management plans [# of development
projects and other land management plans implementing BMPS]
Add sitesto Maryland Natural Areas Registry (MNAR) [Measure: MNAR program devel oped:;

# of sites with landowners participating in MNAR]

Use registry or acquisition to restore and protect groundwater aquifers [Measure: # of
acres conserved]

Chapter 4 199




MARYLAND WILDLIFE DIVERSITY CONSERVATION PLAN

Initiate measures to prevent pollution of first and second order streams by
surrounding habitat with adequate buffers [Measure: # of miles of adequate buffer established]
Limit the use of pesticides such that GCN species and this habitat are not adversely
affected [Measure: # of sites with reduced quantity or frequency of pesticide use]

Minimize or eliminate soil disturbance in estimated catchment basin [Measure: # of
catchment basins identified and mapped; # of acres with management plans that incorporate minimal or no soil
disturbance]

Avoid any degradation or alteration of spring areas [Measure: # of springs protected]
Conserve appropriate corridors for movement and dispersal of GCN species [Measure: #
of acres corridors conserved)]

Restore forest cover to deforested catchment basins [Measure: # of acres restored]

Maintain appropriate vegetation around Springs [Measure: # of sites with appropriate surrounding
vegetation maintained]

Inventory, Monitoring and Research Needs:

a

b.

C.

Establish along-term habitat monitoring program [Measure: # of monitoring studies established;
# of monitoring studies conducted]

Initiate long-term monitoring studies of GCN species, especially bats and
invertebrates [Measure: # of monitoring studies established; # of monitoring studies conducted]

Conduct research on basic ecology, breeding parameters, and life histories of GCN
species, especially bats and invertebrates [Measure: # of research projects conducted; # of research
papers published]

Conduct research on habitat use and requirements of GCN species, especially bats
and invertebrates [Measure: # of research projects conducted; # of research papers published]

Conduct species surveys and determine distribution and abundance of GCN species
[Measure: # of surveys completed]

Conduct research to determine movement patterns and dispersal of GCN species,
especialy bats and woodrats [Measure: # of research projects conducted; # of research papers
published]

Conduct research to determine recharge areas to calculate how large an area is needed
to protect GCN species [Measure: # of research projects conducted; # of research papers published]

Assess and monitor water quality [Measure: # of monitoring studies conducted; water quality data
analyzed and published]
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(22) Coastal Beaches, Dunes, and Mudflats

Description:

In Maryland, coastal beaches, dunes,
and mudflats occur along the Atlantic
Coast and lower portions of the
Chesapeake Bay. These habitats are
subject to extreme conditions
associated with maritime
environments such as salt spray, high
winds, flooding, and shifting sands.
Beaches are situated in front of
primary dunes (foredune) above the
mean high tide line and composed of
unconsolidated sands and shells,
which are constantly being shifted by
winds and floods of storm surges and spring high tides. This dynamic disturbance regime
severely limits vegetation to salt tolerant, succulent annuals such as American searocket and
glassworts. In addition, broad overwashed flats may develop behind primary dunes when
breaching occurs during storm surges. Extensive construction of high, artificial dunes along
the Atlantic coast has reduced the extent of these habitats by increasing oceanside beach
erosion and eliminating the disturbance regime that creates and maintains overwashed flats.
Most dunes in maritime environments are dominated by grasses and dwarf shrubs well
adapted to gradients of soil moisture and salt spray. Sand movement is also an important
factor in shaping dune communities. Active dunes, where sand movement is greatest, tend to
support grasses such as American beachgrass, beach panic grass, and bitter seabeach grass,
whereas stabilized dunes support low growing shrubs such as beach heather. Steep, ocean
fronting dunes are usually colonized by linear, nearly monospecific stands of American
beachgrass. The crest and back slopes of primary dunes have a dightly more diverse plant
assemblage that may include sea oats, bitter seabeach grass, beach panic grass, seaside
goldenrod, seaside spurge, and sanddune sandbur. A series of smaller secordary dunes
spreads inward from the primary dune. These dunes are somewhat protected from salt spray
and often dominated by beach panic grass.

Small seasonally flooded grasslands in low swales between secondary dunes are commonly
referred to as “interdunal swales.” Considered arare natural community, interdunal swales
are characterized by perched water tables and shallow seasonal flooding by rainfall.
Although they are predominantely freshwater wetlands, peri