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Conservation Status of

Fish, Wildlife, and Natural Habitats

In the Northeast Landscape

Executive Summary April 2011
M. Anderson and A. Olivero Sheldon

The Northeast and Mid-Atlantic states have a long history of conservation and collaboration. Because the
forests, rivers, and coastline of this region are extensive, but many of the individual states are small, the
states have a tradition of working together to understand the broad ecological patterns that cross state
lines. Toward this end, in 2008, the Northeast Association of Fish and Wildlife Agencies (NEAFWA) and
its partners developed a multi-state monitoring framework to take stock of the condition and conservation
of the species and habitats that characterize the region. The report, Monitoring the Conservation of Fish
and Wildlife in the Northeast (Tomajer et al. 2008) was intended to inform decision makers and managers
on how the natural world is faring in individual states, and in the region as a whole.

This report, also funded by NEAFWA, is the first attempt to implement the recommendations of the
monitoring framework. Through compiling region-wide data, analyzing the underlying patterns, and
assessing the many indicators suggested by the framework, it presents a comprehensive and three-
dimensional picture of the state of the natural world in the northeast landscape. Full report at:
http://conserveonline.org/workspaces/ecs/documents/northeast-conservation-status-report-april-2011/

The region studied includes: Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire,
New Jersey, New York, Pennsylvania, Rhode Island, Vermont, Virginia, Washington D.C., and West
Virginia. In these states, Fish and Wildlife agency members are responsible for managing species and
habitats in a diverse range of ecosystems that include terrestrial, freshwater, coastal, and marine systems,
all set amongst one of the most densely populated regions of the country. All 13 states and D.C. have
developed State Wildlife Action Plans (SWAPs) that together represent a vision for the future of
conservation. These plans form the underlying basis of the monitoring framework and this report.

The monitoring framework intentionally focused on the use of existing data to keep its recommendations
simple and manageable. Nevertheless, implementing the recommendations required the compilation and
management of over 50 data sets. Inevitably, some needed thorough revision, or had to be created anew
from state sources for this report. Several federal agencies also provided datasets critical to this project,
and we would like to thank their staff for sharing their expertise in using these.

The concept of a key indicator is important to an understanding of this report. The framework did not try
to provide all-encompassing lists of every possible characteristic to monitor; rather, it recommended a
few indicators for each target that were illustrative of overall progress and were meant to serve as a
dashboard of information to guide decision makers. For our part, we focused strongly on compiling the
information and displaying the patterns in as clear and transparent a way as possible. Usually, this meant
keeping the analysis simple and direct. Still, there are many indicators, and as straightforward as any one
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indicator might be, together they interlink to form a complex, multi-dimensional picture of the target, and
more than once revealed a striking and unexpected pattern.

Organization of the Report This report describes all secured lands in the region, and summarizes the
status measures for seven thematic targets:

e Forests

o Wetlands

o Freshwater stream and river systems

e Lakes and ponds

e Unique habitats of the Northeast

e Species of greatest conservation need

e Grassland and shrubland (appendix only)

The chapters and sections are organized around the seven groups with a set of sub-targets, stressors, and
indicators developed for each one. Each chapter begins by describing the target and its variations (for
instance, forest types), and then discusses each key indicator, the method used to assess it, and the results
of the analysis. The results include charts, tables, full page maps, and an appendix with detailed state-by-
state information. Maps are also posted individually for anyone who may want to view or print them in
high resolution. Additionally, there is an appendix of data sources that identifies the major sources used,
and provides links to the original data. Lastly, there is an appendix with more specific explanations of our
methods for those who may want to recreate the analyses.

Summary of Findings

Secured Lands

The eastern secured lands system represents a commitment to nature and to future generations, and an
indication of what can be achieved through collective effort. These lands provide the core of efforts to
protect the region’s outstanding habitats and threatened species, and are increasingly understood as
essential providers of ecosystem services and storehouses of the land’s biological resources. Even as the
region’s ecology adjusts in response to a changing climate, the secured lands play a critical role in
maintaining arenas for evolution and provide people with the opportunities and rewards stemming from
direct contact with the land. Throughout this report, we use the term “secured” to refer to land that is
permanently secured against conversion to development, and “secured primarily for nature” for the
subset of those lands where the intent of the managing entity is the conservation of nature and
biodiversity. The remaining subset of secured lands are “secured for multiple uses,” meaning that they
are managed for many purposes, often including forest products and recreation. Although not explicitly
managed for natural diversity, the multiple-use lands provide and sustain many important functions and
are an integral piece of the conservation picture.

The secured lands are held by over 6,000 fee owners and 2,000 easement holders. Private conservation
easements account for 3 million acres and fee-owned conservation land for another 1.4 million acres,
reflecting a huge increase in the reach and effectiveness of non-profit land trusts. State (12 million acres),
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federal (6 million acres) and municipal (900,000 acres) ownerships accounts for the rest of the
conservation land.

In total, 16 percent of the region is secured against conversion and is intended to remain permanently in
natural cover, while 28 percent of the region has been converted to development or agriculture. Thus,
conversion outweighs total securement 2 tol. Moreover, 5 percent of the land is secured primarily for
nature, and 11 percent for multiple uses, so, on an acre-by-acre basis, five acres have been converted for
every one secured for nature.

In spite of great successes, the pattern of protection reveals widespread and fundamental biases in the
network, with severe implications for biodiversity. Rocky granite habitats are secured for nature in equal
proportion to conversion, but diverse, productive, limestone habitats have 51 times more conversion than
securement for nature. Any way that it is measured, securement for nature is largely limited to slopes,
high elevations, and granite or sedimentary bedrocks. Flats, floodplains, low elevations, limestone, sand
and shale - the centers of diversity in the region - are largely converted and mostly unsecured.

Eastern Forests

Distribution, Loss, and Protection: The region was originally 91 percent forest supporting thousands of
species; almost one-third of that, 39 million acres, has been converted. Converted forest land exceeds
forest land secured for nature 6 to 1, and securement is not spread evenly across forest types. Upland
boreal forests are 30 percent secured with 12 percent secured for nature. Northern hardwoods are 23
percent secured with 8 percent primarily for nature. Oak-pine forests are only 17 percent secured with 5
percent primarily for nature.

Fragmentation: Forests in the region are highly fragmented by 732,000 miles of permanent roads,
enough to loop the equator 29 times. On average, 43 percent of the forest occurs in blocks less than 5,000
acres in size that are completely encircled by major roads, resulting in an almost 60 percent loss of local
connectivity. Judging from current patterns, securement has been an effective strategy for preventing
fragmentation, as there is a high proportion of secured land within most of the remaining big contiguous
forest blocks.

Age and Size Structure: No matter what the forest type, forests in the region average only 60 years old
and are overwhelmingly composed of small trees 2” to 6” in diameter. Upland boreal forests are the most
heavily logged, and they differ from the other types in having fewer trees in the larger diameter size
classes. Out of almost 7,000 forest samples collected in this region by the US Forest Inventory and
Analysis program, no forest stands were dominated by old trees or had the majority of their canopy
composed of trees over 20” in diameter.

Trends in Forest Birds: There have been substantial changes, both increases and declines, in forest bird
abundances over the last 40 years. Species abundance changes were correlated with degree of
fragmentation, with the road-riddled oak-pine forests showing declines in 11 species and increases in 10
species. Changes in boreal birds appeared less extensive suggesting that logging has not had as obvious
an effect on bird abundance as fragmentation, but due to data limitations this pattern needs more research
to confirm.
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Wetlands

Distribution, Loss, and Protection: Wetlands once covered 7 percent of the region, and swamps,
peatlands, and marshes are some of the most diverse wildlife habitat in the region. At least 2.8 million
acres of wetlands, one-quarter of the original extent, has been converted to development or drained for
agriculture. Conservation efforts have secured 25 percent of the remaining acres including one-third of
the largest tidal marshes. River-related wetlands, such as floodplain forests, have lost 27 percent of their
historic extent and are only 6 percent secured for nature, the greatest discrepancy of any wetland type.

Ecological Condition: The majority of individual wetlands have expanded slightly over the last 20 years,
but 67 percent of them have paved roads so close to them, and in such high densities, that they have
probably experienced a loss of species. Moreover, 66 percent have development or agriculture directly in
their 100 meter buffer zones which can result in notable impacts on biodiversity.

Trends in Wetland Birds: There have been substantial changes, both increases and declines, in wetland
bird populations over the last 40 years. Species change is correlated with the degree of conversion in the

buffer zone and with the density of nearby roads. River-related wetlands have seen the most declines and
tidal marshes the least. Some changes appear to be species specific and may not be tightly related to local
wetland characteristics

Lakes and Ponds

Distribution, Loss, and Protection: Of the regions 34,000 waterbodies, 13 percent are fully secured
against conversion to development. Very large lakes, over 10,000 acres in size, have the least securement
(4 percent).

Shoreline Conversion: Forty percent of the region’s waterbodies have severe disturbance impacts in
their shoreline buffer zones, reflecting high levels of development, agriculture, and roads in this
ecologically sensitive area. On the other hand, shoreline zones also have a high level of securement and in
most lake types the amount of securement exceeds the amount of conversion.

Roads, Impervious Surfaces, and Dams: Lakes and ponds in this region are highly accessible; only
seven percent are over one mile from a road and 69 percent are less than one tenth of a mile from a road,
suggesting that most are likely to have non-native species. Dams are fairly ubiquitous; 70 percent of the
very large lakes, 52 percent of the large lakes, and 35 percent of the medium size lakes, have dams
associated with them and are likely to be somewhat altered in terms of temperature and water levels.

Biological Integrity: Over half of our small to large waterbodies have lost over 20 percent of their
expected plankton and diatom taxa, and a third have lost over 40 percent. In small lakes this correlates
roughly, but not significantly, with the amount of shoreline conversion. Recently, common loons,
indicators of high quality lake habitats, have been producing slightly less chicks per breeding pair than the
estimated 0.48 needed to maintain a stable population.
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Rivers and Streams

Biotic Integrity: The region contains over 200,000 miles of streams and rivers supporting over 1,000
aquatic species, including 300 types of fish. The majority of the region’s watersheds still retain 95-100 of
their native fish species, but are also home to up to 37 non-indigenous species. The range of native brook
trout, a species that prefers cold high-quality streams, has been reduced by 60 percent. Direct indicators of
biological integrity suggest that while 44 percent of the wadeable streams are undisturbed, another 30
percent are severely disturbed, and this correlates with impervious surfaces in the watershed.

Conversion and Securement in the Riparian Zone: Riparian areas, the narrow 100 m zone flanking all
streams and rivers, are important for stream function and habitat. Currently, conversion of this natural
habitat exceeds securement 2 to 1, with 27 percent of riparian areas converted and 14 percent secured.

Dams and Connected Networks: Historically, 41 percent of the region’s streams were linked into huge
interconnected networks, each over 5,000 miles long. Today none of those large networks remain, and
even the smaller ones over 1,000 miles long have been reduced by half. There has been a corresponding
increase in short networks, less than 25 miles long, that now account for 23 percent of all stream miles -
up from 3 percent historically. This highly fragmented pattern reflects the density of barriers, which
currently averages 7 dams and 106 road-stream crossings per 100 miles of stream.

Flow: Water flow defines a stream; currently 61 percent of the region’s streams have flow regimes that
are altered enough to result in biotic impacts. One-third of all headwater streams have diminished
minimum flows (they are subject to drying up) resulting in a reduction of habitat. Seventy percent of the
large rivers have reduced maximum flows (smaller floods) that decreases the amount of nutrient laden
water delivered to their floodplains.

Unique Habitats of the Northeast

Unigue Habitats and Rare Species: Eleven unique habitats, from sandy pine barren to limestone glade,
support over 2,700 restricted rare species. Three geologic habitats have very high densities of rare species:
coarse-grained sands, limestone bedrock, and fine-grained silts. These three settings are also the most
converted, the most fragmented, and in two cases, the least protected.

Distribution, Loss, and Protection: Remarkably, securement for nature was equal to, or greater than,
conversion on granite settings, on summits and cliffs, and at high elevations. In stark contrast, habitat
conversion exceeds securement for nature 51:1 on calcareous settings, 29:1 on shale settings, 23:1 on dry
flat settings, 19:1 on moderately calcareous settings and 18:1 on low elevations. These habitats need
concerted conservation attention if we are to maintain the full range of biodiversity in the region.

Fragmentation and Connectivity: Fragmentation and loss of connectivity is pervasive at lower
elevations across all geology classes. Even the least fragmented setting in the region, granite, retains only
43 percent of its local connectivity. The highest level of fragmentation, with over an 80 percent loss of
local connectivity, was found in calcareous settings, coarse-grained sands, fine-grained silts, and low
elevations under 800 feet.
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Species of Greatest Conservation Need

Species of High Regional Responsibility: Out of all species-of-concern listed in the State Wildlife
Action Plans, 112 have their distributions centered in this region, and occur across four or more states.
This region bears the responsibility for their conservation, and examples include: Bicknell’s thrush, blue
spotted salamander, Atlantic sturgeon, dwarf wedgemussel, eastern small-footed bat, and wood turtle.
Currently 25 percent of their known locations are on secured land, including 9 percent on land secured
primarily for nature. Surprisingly, high responsibility species are secured at levels below those of low
responsibility species: 25 percent versus 32 percent.

Species of Widespread or High Concern: For species of widespread or high concern, 32 percent of their
known locations are on secured land, including 16 percent on land secured primarily for nature. Species
of concern include animals which are declining in many geographic regions, so actions in this region are
only one part of a larger solution. Examples include: bald eagle, eastern spadefoot toad, American brook
lamprey, cherrystone drop snail, Indiana bat, and Blanding’s turtle.

Conservation across Taxonomic Groups: Among all species-of-concern, mammals had the highest
percent of highest percentage of secured locations (46 percent), followed by amphibians (40 percent)

birds (36 percent) and reptiles (26 percent). Fish had the lowest level of inventory and securement (14
percent out of 575 locations)

Grassland and Shrubland

Trends in Grasslands Birds: Out of 22 species that preferentially breed in grasslands and fields, there
have been persistent widespread declines in 17 of them: eastern meadowlark, field sparrow, northern
bobwhite, ring-necked pheasant, brown thrasher, song sparrow, common yellowthroat, grasshopper
sparrow, red-winged blackbird, killdeer, savannah sparrow, golden-winged warbler, vesper sparrow,
yellow-breasted chat, blue-winged warbler, prairie warbler, and bobolink. This trend probably reflects the
expansion of their habitat during the period of widespread farming and pasturing, followed by agricultural
abandonment and a return of the land to forest.

For more information please see the full report at:
http://conserveonline.org/workspaces/ecs/documents/northeast-conservation-status-report-april-2011/
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CHAPTER

Introduction 2

Understanding and Using this Report April 2011
M. Anderson and A. Olivero Sheldon

The Northeast and Mid-Atlantic states have a long history of conservation and collaboration. Because the
forests, rivers, and coastline of this region are extensive, but many of the individual states are small, the
states have a tradition of working together to understand the broad ecological patterns that cross state
lines. Toward this end, in 2008, the Northeast Association of Fish and Wildlife Agencies (NEAFWA) and
its partners developed a new multi-state monitoring framework to take stock of the condition and
conservation of the species and habitats that characterize the region. The report, Monitoring the
Conservation of Fish and Wildlife in the Northeast: A Report on the Monitoring and Performance
Reporting Framework for the Northeast Association of Fish and Wildlife Agencies. (Tomajer et al. 2008,
posted at: http://rcngrants.org/regional _monitoring) was intended to be used to inform decision
makers and managers on how individual states are faring, as well as how the region as a whole is
performing. Although NEAFWA directors commissioned this process, each director will ultimately
determine whether to implement the framework for reporting purposes.

The report you are reading now, also funded by NEAFWA, is the first attempt to implement the
recommendations of the framework. Through compiling region-wide data, analyzing the underlying
patterns, and assessing the many indicators suggested by the framework, this report presents a
comprehensive and multidimensional picture of the state of the natural world in the Northeast landscape.

Background: The NEAFWA region includes: Connecticut, Delaware, Maine, Maryland, Massachusetts,
New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, Virginia, Washington
D.C. and West Virginia. In these states, Fish and Wildlife agency members are responsible for managing
species and their habitats in a diverse range of ecosystems that include terrestrial, freshwater, coastal, and
marine systems, all set amongst one of the most densely populated regions of the country.

All thirteen states and DC have developed State Wildlife Action Plans (SWAPs) that represent a
collective vision for the future of conservation, and these plans form the underlying basis of the
monitoring framework, and this report. The roots of this planning effort lie with the Teaming with
Wildlife coalition — more than 3,500 agencies, conservation groups, and businesses - who came together
to secure funding for work related to wildlife protection, and whose efforts led to the establishment of the
Wildlife Conservation and Restoration Program and the State Wildlife Grants Program in 2000. SWAPS
are proactive plans that assess the condition of each state's wildlife, identify the problems they face, and
prescribe actions to conserve wildlife and vital wildlife habitats before they become more rare and costly
to protect. These proactive plans outline steps that should be taken now and that ultimately will save
states money over the long term.

Data, Approach, and Review: The monitoring framework intentionally focuses on using existing data and
information, rather than requiring new sets of data, to keep its recommendations simple and manageable.
Nevertheless, implementing the recommendations required the compilation and management of over 50
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Chapter 2 - Introduction

data sets. Inevitably, some needed thorough revision or had to be created anew from state sources for this
report (e.g. secured lands, species locations). In most cases, compiling the existing data sets required us to
learn the complexities of each integrated data base, decode its schema and field names, understand its
strengths and limitations, and recognize how to correctly combine it with other datasets. Several federal
agencies also provided datasets critical to this project, and we would like to particularly thank their staff
for sharing their expertise; particularly: Pam Fuller of the USGS/BRD Nonindigenous Aquatic Species
Program, John Sauer of the USGS Patuxent Wildlife Research Center Breeding Bird Survey, Jon D.
Klimstra of the USFWS Division of Migratory Bird Management, Richard Mitchell PhD of the USEPA
Office of Wetlands, Oceans, and Watersheds, Daren M. Carlisle of the USGS National Water-Quality
Assessment Program and Mark Hatfield of USFS’s Northern Research Station ( FIA data). We would
also like to thank Harry Vogel of the Northeast Loon Study Working Group; Patricia A. Soranno, Dana
Infante, and Peter Esselman at Michigan State University; and Matthew Baker at the University of
Maryland for their assistance with the lake and stream measures. Finally, we would like to thank Lynn
Kutner and Margaret Ormes of NatureServe, for their advice on interpreting the data on rare species.

Whenever possible we worked directly with the people who created and managed the data, to ensure that
we were using it correctly. A few of the data originators, such as Pam Fuller with the Nonindigenous
Aguatic Species Program, were themselves willing to analyze data for us, and provide the needed tables,
graphs and charts. We are grateful for all the help and goodwill we received; we learned a lot from
assembling all the information, and any errors are solely our own.

As seen below, the framework report makes many specific recommendations about data and process. Our
goal was to match the recommendations as closely as possible, but inevitably, because we were dealing
with the intricacies of large region-wide datasets, we had to make adjustments. Sometimes, the proposed
methods were not practical and we had to find alternatives, and sometimes the results were simply not as
informative as originally hoped. In this, we were guided by a 13-state steering committee who endured six
months of reviewing data summaries, viewing preliminary results, discussing alternatives, and joining in
active discussions of patterns and issues. This committee, which met monthly for the first six months of
the project, greatly improved this report and included the following people: Jenny Dickson and Rick
Jacobson of CT DEP; Robert Coxe and Kevin Kalasz of DE DFW; John O'Leary and Thomas O'Shea of
MA DFW:; Glenn Therres, Lynn Davidson, Scott Stranko, and Dana L. Limpert of MD DNR; George
Matula and Sandy Ritchie of ME DIFW; Jim Oehler, John Kanter, Matt Carpenter, Steve Fuller, and John
Tash of NH DFG; Dave Jenkins, Kris Schantz, and Miriam Dunne of NJ DFW, Tracey Tomajer, Greg
Edinger, Dan Rosenblatt, and Erin White of NY DEC; Dan Brauning and Lisa Williams of PA GC, Dave
Day of PA FBC, Jeffrey Wagner of PA WPC/NHP; Jon Kart and Rod Wentworth of VT DFW,; Gary
Foster of WV CNR; Becky Gwynn of VA DGIF, Dave Tilton, Genevieve Pullis LaRouche, Ron Essig,
and Ken Sprankle of USFWS; Don Faber-Langendoen of NatureServe, Dan Lambert of American Bird
Conservancy, Dave Chadwick of the Association of Fish and Wildlife Agencies, Mary Anne Theising of
USEPA, and James McKenna of USGS.

The Indicator Concept: The concept of a key indicator is important to an understanding of this report. The
framework focused on the most important needs common to all states and across the region and did not
try to provide all-encompassing list of every possible characteristic to monitor. Rather, the framework
identified a few key indicators, for each target, that are illustrative of overall progress and that are meant
to serve as a dashboard of information to guide decision makers. On our part, we focused strongly on
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compiling the information and displaying the patterns in as clear and transparent way as possible. Usually,
this meant keeping the analysis simple and direct. Still, there are many indicators and, as straightforward
as any one indicator might be, together they interlink to form a complex, multi-dimensional picture of the
target, and more than once revealed a striking and unexpected pattern.

The monitoring framework provides background and justification for the various indicators, and we
suggest that readers use the two reports together, as we do not repeat the information from the framework
in this report. Moreover, there is extensive literature on each topic that we did not attempt to summarize.
Rather, we focused directly on the data and the patterns revealed for the region. Citations are used
sparingly and deliberately to refer directly to a data set or an information source, or to justify an analysis
method or a key threshold. Although we introduce each chapter section with a sentence explaining why
each indicator was chosen, we strove to let the data speak for themselves and to keep interpretation to a
minimum. We do highlight places, throughout the report, where the patterns seemed obvious and
important enough to merit special notice.

Organization of the Report: This report covers the proposed status measures for seven conservation

targets:
o forests
o freshwater streams and river systems
e wetlands

o lakes and ponds

e managed grasslands and shrublands
e species of greatest conservation need
e unique habitats in the Northeast

The chapters and sections are organized around the thematic groups with a set of sub-targets, stressors,
and indicators developed for each group. Each chapter begins by describing the target and its variations
(for instance, forest types), and then discusses each key indicator, the method used to assess it, and the
results of the analysis. The results include charts, tables and full page maps, and an appendix of tables
with detailed state-by-state information. Maps are also posted individually in pdf form for anyone who
may want to view or print it in high resolution. Lastly there is an appendix on data sources that identifies
the major sources used and provides links to the original data, and an appendix with more specific
explanations of our methods for those who may want to recreate the analyses.

An outline of the targets and their indicators was provided on page 17 in the Framework report (Table 1),
and this table formed the basis of our table of contents. We made three important modifications to the
overall structure. First, we added an entire chapter on the secured lands, to clarify the concepts of
securement, protection, management and designation, and to highlight the overall patterns of securement
for the region. This chapter is critical to an understanding of the rest of the chapters. Second, we
completely omitted the highly migratory species target, because we were unable to compile credible data
for this target within the time allotted. The decision to omit the target was approved by the steering
committee after a discussion of the issues and a look at the available data. Third, the managed grassland
and shrubland target was listed in the framework but measures were not developed for it; hence, we did
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Table 1. Table of Targets, Stressors and Indicators from the monitoring framework (Tomajer et al.

2008).

Table 1. Targets, Stressors, and
Proposed Indicators Fish, Wildlife
and Habitats (in alphabetical order)

Proposed Indicators (in order of
importance
for each species or habitat)

Key Stressors (in order of
importance for

each species or habitat)

1. Forests

la. Forest area — by forest type

1b. Forest area — by reserve status

Forest composition and structure — by seral
stage

Forest bird population trends

Forest fragmentation index
Acid deposition index

2. Freshwater streams and river
systems

Distribution and population status of native
eastern brook trout
Index of biotic integrity

% impervious surface

Stream connectivity (length of
open river) and number of
blockages

Distribution and population
status of non-indigenous
aguatic species

3. Freshwater wetlands

Size/area of freshwater wetlands

Buffer area and condition (buffer index)

3a. Hydrology — upstream surface water
retention

3b. Hydrology — high and low stream

Wetland bird population trends

% impervious surface flow
Road density

4. Highly migratory species

Migratory raptor population index
Shorebird abundance
Bat population trends

Abundance of diadromous fish (indicator still under development)

Presence of monarch butterfly

5. Lakes and ponds

Overall Productivity of Common Loons

% impervious surface/landscape
integrity

% shoreline developed
(shoreline integrity)

6. Managed grasslands and
shrublands

To be developed

7. Regionally Significant Species of
Greatest Conservation Need

Population trends and reproductive productivity of federally listed species
State-listing status and heritage rank of highly imperiled wildlife

Population trends of endemic species

8. Unique habitats in the Northeast.

Wildlife presence/absence
Wildlife population trends

Proximity to human
activity/roads
Land use/land cover changes

not develop indicators or perform a complete assessment of this target. We did, however, make a
preliminary attempt to map the target, overlay locations with secured lands, and compile information on
breeding bird trends (Appendix C). Although it is not equivalent to a full chapter, we hope that some
people find the information useful. We need better mapping capabilities for grasslands, and it would be
useful to have an expert team develop a set of indicators comparable to those for other targets.
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In most chapters, after discussions with the steering committee, we modified the recommended methods
and data slightly from those in the original framework. Consider the four recommendations for the forest
section (Table 2). While we summarize all four indicators in the forest chapter, two were summarized
directly as suggested, two were improved slightly with new data, and two were added in order to address
disturbance and forest loss. For example, for the forest distribution indicator we used the LANDFIRE
dataset of 2009 to map the forest types and the newly revised TNC secured land dataset to assess how
much of each forest type is in conservation. In both cases, these changes follow the recommendations of
the steering committee and were an upgrade from the suggested methods. For the second indicator, we
used the data sources recommended to summarize the age and size structure of the forests and the degree
of harvesting. For the third indicator, fragmentation, we replaced and out-of-date connectivity analysis
with a revised version based on forest blocks surrounded by major roads, and a new method of measuring
local connectedness. Lastly, for the forest bird indicator we calculated the trends as recommended, the
only difference being that we cast the net a little wider to look at cross-state and cross-decade trends.

Chapters can be read independently and in any order; however the chapter on Secured Lands contains
material that will facilitate the reader’s understanding of the others.

Table 2. Recommendation for forest indicators from the monitoring framework (Tomajer et al
2008).

Potential Data Sources Potential Issues*

Table 2. Summary Matrix of
Forest Indicators Indicator

Description

la. Forest Area — by Forest
Type

1b. Forest Area — by Reserve
Status

Areal extent of
forested lands

How much forest in a
land use category

Forest Inventory and
Analysis (FIA) Program

FIA Program

Margin of error in can be as high as 10%

FIA categories for Reserve status need to be
migrated to the Conservation Lands
categories

Margin of error in can be as high as 10%

FIA categories for Reserve status need to be
migrated to the Conservation Lands
categories

2. Forest Composition &
Structure by Seral Stage

% of forest lands with
stands in several
development stages

FIA

FIA data currently only available for
timberlands — recent memorandum of
understanding has given US Forest Service
permission to establish plots in national parks

FIA data based on saw-timber age but would
be preferable to use ecologically based seral
stage index. Methods available for converting
but need more testing.

3. Forest Fragmentation
Index

Relative level &
causes of forest
fragmentation

Index based on forest
connectivity, human
caused fragmentation,
& natural
fragmentation

US EPA National Atlas
Project

Fragmentation index data is out of date —
need to run again with current data

4. Forest Bird Population
Trends

Population trends of
Woodland Breeding
Birds, Successional or
Scrub Breeding Birds,
Cavity Nesting Birds,
Mid-story or Canopy
Nesting Birds

North American Breeding
Bird Survey (BBS)

BBS data limited to roadside habitat, subject
to multiple sources of bias and error, and do
not include environmental or management
covariates
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CHAPTER

Secured Lands 3

In the Northeast and Mid-Atlantic April 2011
M. Anderson & A. Olivero Sheldon

Covering 16 percent of the region’s land surface, the secured lands system represents a commitment to
nature and to future generations; an indication of what can be achieved through collective effort. They
provide the core of efforts to protect the region’s outstanding habitats and threatened species, and are
increasingly understood as essential providers of ecosystem services and storehouses of the lands’
biological resources. Even as the region’s ecology adjusts in response to a changing climate, the secured
lands play a critical role in maintaining arenas for evolution and provide people with the opportunity and
spiritual rewards of direct contact with the land.

Eastern Secured Lands at a Glance = Definitions:
Total Acres 24,429,606 | Secured: An area with permanent

. o, | securement against conversion to
Percent of the Region 16% development = GAP status 1 - 3
Number of Fee Owners 6,129
Average size of Ownership 10,025 | Secured primarily for nature: a secured
T e 2431 | areaintended explicitly for biodiversity or
e e o e 1254 nature conservation = GAP status 1 or 2
Number of Individual 136,789 | Secured for multiple uses: A Secured area
Tracts/Polygons intended for multiple uses such as forest

management and recreation = GAP status 3

Secured land: Sixteen percent of the region is currently secured against development and 5 percent of
that land area is secured primarily for nature. That land is held by over 6,000 fee owners and 2,000
easement holders. State government is the largest public conservation land owner, 12 million acres,
followed by federal government, 6 million acres. Private lands held in easements account for 3 million
acres and land owned by private non-profit land trusts account for another 1.4 million acres.

Conversion versus securement: In total, 28 percent of the region is converted to development or
agriculture, thus conversion exceeds securement 2:1. This ranges from a high of 4:1 in Delaware, to
lows in New Hampshire and Maine where securement surpasses conversion. However, the discrepancy
is greater with respect to land secured primarily for nature conservation, roughly 5 acres converted for
every 1 secured for nature; this ranges from a low of 1:1 to a high of 19:1 depending on the state.

Distribution across natural features: In spite of great successes, the pattern of securement, and
conversion, has widespread and fundamental biases with direct implications for biodiversity. For
example, conversion in rocky granite areas is balanced with securement for nature at almost 1:1, but in
productive, diverse limestone areas, conversion exceeds securement 51:1. In forests, land securement
accounts for most of the large contiguous blocks of habitat, but forest fragmentation in the rest of the
landscape correlates with large changes in the bird communities. The chapters in this report aim to
uncover and understand these biases to increase the effectiveness of conservation efforts.
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Background: Land and water permanently maintained in a natural state remains the most effective, long
lasting, and essential tool for conserving species and habitats. Securement, in essence, aims to maintain
the quality of land and water by regulating its use in specific places. Although secured lands share one
attribute - they cannot be developed - they are far from uniform entities; instead, they have a wide range
of management intents and are governed by a variety of public and private stakeholders. In fact, the tools
for securing land have greatly expanded in scope and versatility as conservation has grown in
sophistication. Strict reserves still exist, but they are only part of a whole variety of conservation lands
representing a sometimes bewildering array of restrictions, intents, designations, tenures, easements,
interest holders, and ownership types.

The evolution of land and water protection to encompass a much broader palette is one of the most
exciting advances in conservation; it offers a realistic chance to create conservation infrastructure at a
larger scale and with a more diverse set of players. Moreover, it is a necessary response to the
increasingly complex nature of the environmental crisis and the challenge of sustaining the immeasurable
benefits provided by nature. In this section, we define securement in a standardized way and then examine
the patterns of conservation across the region. In later sections, the secured lands are examined in
relations to particular natural features such as forests, wetlands or rivers. Thus, the terms and data
described in this chapter form the basis of understanding the other chapters in this report.

Definition of Secured Land

Terminology: The term “secured lands” refers to the broad set of lands that are permanently secured
against conversion to development. This language was adopted by an international group of scientists to
differentiate them from the more restrictive “protected areas” which refers to land with a formal
designation aimed at the conservation of nature. By this definition, secured lands may include land with
no formal designation, if the intent of the owners is for permanent protection against development — for
example, a “forever wild” easement. Conversely, they may exclude a formally designated protected area,
such as a world biosphere preserve, if there is no conservation intent, or means for permanent
conservation. Thus, the typing scheme described below is a classification not a ranking system.

For any given parcel of land, the determination of the type of securement is based on three factors relative
to the owner or interest holder, summarized in these questions:

o What is the intent of the managing entity for the use of the land and water?
e What is the duration of ownership?
o Does the managing entity have the potential for effective management?

Intent is the degree that owner or managing entity is focused on maintaining natural diversity. Duration
is the owner or managing entity’s temporal commitment to maintaining the land. Effective management
potential is the apparent capability of a managing entity (e.g. agency, owner, manager) to implement the
intent and duration, based on governance, planning, and resource levels. These factors can be applied to a
wide range of conservation areas beyond formally designated protected areas, such as conservation
easements, river flow management, or ecosystem-based fisheries.

The securement status of a tract of land is not the same as the conservation status of the feature that the
tract is intended to conserve, a nuance that often confuses users. For example, a species breeding on
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secured land, may be only partially conserved if their conservation calls for the securement of multiple
breeding areas, connecting land between breeding areas, and sufficient winter habitat. Meeting the species
conservation goal requires a network of secured lands each with the appropriate type of securement. Only
in the last decade have we been able to unravel the complicated question: how does this tract fit in with
other tracts to accomplish the intended conservation?

The Nature Conservancy’s Secured Land Dataset: In The Nature Conservancy’s (TNC) Eastern Region
secured lands dataset, every tracked parcel of land is assessed for the three factors of securement (intent,
duration, and management potential) and assigned a categorical securement status. Importantly, only
parcels where the ownership duration is permanent are included in the mapped dataset; so, by definition,
this data set includes only land that is permanently secured from conversion to development. The
requirement for permanent protection is not based on an ecological justification; it is simply beyond our
capacity to track and maintain information on non-permanent ownerships. Certainly, important lands exist
that contain temporary or volunteer conservation.

The TNC secured land data set is compiled annually from over sixty sources (TNC 2009, see list in
appendix 3-2). For the most part, it is a combination of public land information maintained by each state,
and private conservation land information compiled by the Nature Conservancy’s state field offices.
Nature Conservancy staff in each state office compile the dataset for their state, assign the securement
status to each tract, and fill out the other standard fields (Table 1). The completed state dataset are then
compiled by the regional science office and quality checked for consistency and discrepancies. Each year
the data set is posted for public use and submitted to the Protected Areas Database US (PAD US) to
become part of a national dataset of protected lands.

Secured Lands and GAP Status: The three factors of intent, duration, and potential to manage effectively,
form what the Nature Conservancy calls the tract’s Conservation Management Status (CMS). In the
United States, CMS has a one-to-one relationship to the US Forest Service’s GAP status (Crist et al
1998). The relationship is straightforward in the United States because land-owning organizations all
meet the standard for appropriate governance, and thus score high for effective management potential;
therefore GAP status and CMS in this country is determined by intent and duration alone. Because GAP
status is widely used in the U.S., we use is as our primary reporting standard in this document. The
definitions of the GAP categories and their crosswalk to CMS are taken from Crist et al. (1998) and they
crosswalk to CMS in the following way:

GAP Status 1: An area having permanent protection from conversion of natural land cover and a
mandated management plan in operation to maintain a natural state within which disturbance events (of
natural type, frequency, intensity, and legacy) are allowed to proceed without interference or are
mimicked through management. Duration = permanent, Intent = natural diversity, equivalent to CMS 1:
Secured Primarily for Nature

GAP Status 2: An area having permanent protection from conversion of natural land cover and a
mandated management plan in operation to maintain a primarily natural state, but which may receive uses
or management practices that degrade the quality of existing natural communities, including suppression
of natural disturbance. Recreation such as hiking is generally allowed on Gap 1 and 2 land, but extensive
use of motorized vehicles usually fits better under GAP 3 for multiple uses. Duration = permanent,
Intent = natural diversity, equivalent to CMS 1: Secured Primarily for Nature

Conservation Status of Fish, Wildlife, and Natural Habitats in the Northeast Landscape 3-3

The Nature Conservancy * Eastern Conservation Science * Eastern Division ¢ 99 Bedford St « Boston, MA 02111



Chapter 3 - Secured Lands

Table 1. Fields and field definition in The Nature Conservancy’s secured land data set.

Secured Area attribute fields

Field Description
Area_Name Common name of secured area
Fee_Owner Name of fee owner if known

Organization type of the Fee Owner: FED= federal, STP=state/province, LOC=local, PNP=Private Non-Profit, PFP=Private For-Profit,
Fee_Orgtyp TRB=tribal, UNK=unknown, PLO=Private Land Owner (mainly for easements))

Int_Holder Name of Entity holding additional interest in property
Organization type of the Interest Owner: FED= federal, STP=state/province, LOC=local, PNP=Private Non-Profit, PFP=Private For-Profit,
Int_Orgtyp TRB=tribal, UNK=unknown, OTH=Other
Int_Type Type of Interest held by Int_Holder: F=Fee, E=Easement, R=Restriction
GAP_ORIG GAP Status as assigned by the GAP Program: 1, 2,3, 4,9
GAP status codes compiled and assigned by TNC following GAP protocol of Crist et al. 1998
GAP_TNC http://www.gap.uidaho.edu/handbook/Stewardship/default.htm
GAP_STATUS | The Final GAP code to use. TNC GAP overrides original GAP when present.
IUCN management objective category: |, Il, IIl, IV, V, VI
IUCN_Cat Used outside US. See http://www.unep-wcmc.org/protected_areas/categories/
Conservation Intent - An indicator of the degree to which a conservation situation is intended to secure biodiversity. Used with pot_Ef_Mgt
Cons_|Intnt and Cons_Tenur to measure Conservation Management Status.

Conservation Tenue - An indicator of the legnth of commitmnet to the conservation situation. This indicator is used to distinguish variations in
Cons_Tenur the permanence of the conservation work. Used with Cons _Intnt and Pot_Ef Mgt to measure Conservation Management Status.

Potential for Effective Management - an indicator of the ability for an entity (e.g. agency, owner, manager) to impliment the intended focus of
a conservation situation, based on governance planning and resource levels. Uses with Cons_lIntnt and Cons_tenur to measure Conservation
Pot_Ef Mgt Management Status.

Conservation Management Status - A measure of the likelihood that an existing conservation situation is sufficient to secure biodiversity and
Cons_Mg_St allow for its persistance. This measure is based on Cons_lIntnt, Cons_Tenur, Pot_Ef Mgt.

State_Prov two-letter Postal abbreviation

Designation for management unit: NP=National Park, NF=National Forest, NWR=Wildlife Refuge, NRA=Recreation Area, NS=Seashore,
NWA=Wilderness Area, RNA=Research Natural Area, FO=Federal Other (including Military), SP=State Park, SF=Forest, SL=Other State
Land, TL=Tribal Land, MP=Municipal Park, MF= Municipal Forest, NAT=Nature Reserve/ Preserve/ Sanctuary, PCL = Private Conserved
Land, AGE = Agricultural Easement, CE=Conservation Easement, EDU=Educational Lands (Schools, University), WSL=Water Supply Lands,

Designatn WAT=Water, OTH=Other, UNK=unknown

Statedes The original designation as populated by the states - should be from designation field list, but often is not
GIS_Acres Polygon's area * 0.0002471

Source Official citation or internet address of agency responsible for maintaining this polygon

GAP Status 3: An area having permanent protection from conversion of natural land cover for the
majority of the area, but subject to extractive uses of either a broad, low-intensity type (e.g., logging) or
localized intense type (e.g., mining), or motorized recreation. It also confers protection to federally listed
endangered and threatened species throughout the area. Note, we are using a new category “3x” for land
that is permanently protected from development, but the intent is for permanent non-natural land cover
such as an agricultural easement or a park. Duration = permanent, Intent = multiple uses, equivalent to
CMS 3: Secured for Multiple Uses.

GAP Status 4: There are no known public or private institutional mandates or legally recognized
easements or deed restrictions held by the managing entity to prevent conversion of natural habitat types
to anthropogenic habitat types. The area generally allows conversion to unnatural land cover throughout.
No duration or intent, not secured, not in data set.

Distribution of Secured Lands in the Northeast and Mid-Atlantic

Conservationists have fought hard to secure important places, but do all those places add up to a larger
conservation picture? In this report, we try to fit together the pieces of the securement puzzle, in order to
take stock of our collective accomplishments, and identify where we need to put more effort. We begin by
examining the overall patterns of securement across the region, by acres, by status, and by ownership type,
to understand the overall quality and quantity of the secured land network. In later chapters we re-
examine the secured lands with respect to the species, habitats, and natural features that we are interested
in conserving.
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Patterns of Securement: The newly compiled secured land data set, current through December 2009,
revealed that the secured land network covered 16 percent of the region’s lands (TNC 2009, Map 1-3).
Five percent of the land was secured primarily for nature (GAP 1 or 2) and 11 percent was secured for
multiple uses (GAP 3). New England and New York had about twice the acreage of GAP 1 land as the
Mid-Atlantic (Table 3). Secured land in the individual states also averaged 16 percent and the total
amount of secured land was highly correlated with the size of the state (r = 0.91). New Hampshire, Rhode
Island, Massachusetts, and New Jersey had more secured land than expected for their size (21 to 30
percent of the state), and West Virginia and Virginia had somewhat less than expected (10 to 11 percent
of the state). The amount of GAP 1and 2 land (secured primarily for nature) however, was far less
correlated with a state’s size, averaging only 5 percent. New York, with 10 percent of the state in GAP 1-
2 (5.5 million acres), was considerably above the average. In contrast, Pennsylvania with 2 percent, and
Maine with 3 percent, were both below the average, relative to their size (Figure 1).

Table 3. Acres and percentages of secured lands by GAP status.

Acres Acres Acres Acres:
Geographic Area GAP1 % |GAP2 % |GAP3 % |Unprotected % |Total acres
New England & New York 2,291,698 3%| 2,711,844|4%| 8,319,072 11% 59,756,859| 82% 73,079,473
Mid-Atlantic 1,227,124 1%| 1,849,366|2%| 8,097,145| 10% 71,463,322| 86% 82,636,957
Region Total 3,518,822| 2%| 4,561,210|3%| 16,416,217[11%| 131,220,181 84%| 155,716,430

Figure 1. The total amount of secured land by state and sub-region. The overall acreage was closely
correlated with the size of the state (r=0.91).
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Map 1. Secured land by GAP status.
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Map 2. Secured land by GAP status, New England and New York.
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Map 3. Secured land by GAP status, Mid-Atlantic.
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Conversion versus Securement: How much conservation do we need? One approach to this question is to
compare the degree of securement with the degree of conversion. Hoekstra and others (2005) introduced a
conservation risk index (CRI) as the ratio of conversion to protection within large ecological regions. We
use this index extensively in this report, but expand on it in two ways. First, we examine the ratio with
respect to ecological features at a variety of scales: from individual cliffs to entire regions. Second, we
look both at the ratio of conversion to land secured primarily for nature (GAP 1-2) and the ratio of
conversion to all types of securement (GAP 1-3), as the latter allows for a much broader assessment of
efforts to prevent conversion. To keep this straight, in the accompanying tables we labeled the ratio of
conversion to land Primarily for nature as CRI-P and conversion to all types of Securement at CRI-S.

We calculated the amount of agricultural and developed land in the region by overlaying the National
Land Cover dataset (Homer et al. 2004) on maps of the region and tabulating the acreage of each land use
by states and sub-regions (Map 4). We used land cover data to understand patterns of conversion in the
region because, in general, natural vegetation provides a suite of benefits to many natural communities
and processes while conversion to development and agriculture is associated with loss of habitat,
fragmentation of connected areas, and elevated levels of nitrogen, phosphorus, and pesticides.

Results show that in this region, habitat conversion exceeds securement primarily for nature by a ratio of
5:1. Nine percent of the landscape was developed and 18 percent was farmed, resulting in 28 percent
converted as compared to 5 percent secured for nature (Figure 2, Table 4). However, conversion exceeds
all types of securement only by a ratio of only 2:1. This accounts for all the private land easements and
state forests being managed for multiple uses. Many of these lands have high biodiversity value even if
biodiversity conservation is not explicitly a goal of their management. One third of the Mid-Atlantic has
been converted and slightly over one fifth of New England and New York. Maine was the least converted
state, and together with New Hampshire, were the only states where the percent of secured land was
greater than the percent of converted land (Table 4). Delaware was the most converted state and also has
the highest ratio of conversion to securement, in spite of successfully conserving 14 percent of the state.
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Map 4. Regional land cover.
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Figure 2. The distribution of land conversion and land securement by state, sub-region, and region.
In this chart, each bar represents the total area of land in the geographic area. Land to the left of the center
bar has been converted to development or agriculture; land to right of the center bar remains unconverted.
Unconverted land is apportioned by securement status and the percent unsecured.
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Table 4. Converted and secured land by state and region.

Acres
Acres Acres Acres Acres Unsecured Total
STATE Developed % Agriculture |% Gap 1-2 % Gap 3 % Natural % Total Acres [Total Secured|% [Conwerted |% CRI-S CRI-P
New York 2,794,293 9% 6,960,684 22%|3,089,050 10%| 2,466,297.4 8%| 15,804,457 51%| 31,114,781] 5,555,347 18%| 9,754,977 31% 1.8 3.2
Maine 722,111  3%| 822,410 4%| 705,99 3%| 2,650,619.4 13%| 15,905,973 76%| 20,807,110} 3,356,616 16%] 1,544,521 7% 05 2.2
Vermont 325,660 5%| 872,547 14%| 268,632 4% 761,062.8 12%| 3,925,023 64%| 6,152,926 1,029,695 17%] 1,198,207 19% 1.2 45
New Hampshire 445,903 8%| 265,355 4%| 590,605 10%| 1,159,610.9 20%| 3,468,873 58%| 5,930,347} 1,750,216 30%) 711,258 12% 04 1.2
Massachusetts 1,226,212 24%| 376,532 7%| 198,763 4% 877,940.3 17%| 2,515,144 48%| 5,194,591} 1,076,704 21%] 1,602,743 31% 1.5 81
Connecticut 735,005 23%] 278,500 9%| 119,428 4% 311,681.7 10%| 1,739,256 55%| 3,183,870 431,109 14%| 1,013,505 32% 24 8.5
Rhode Island 199,456 29% 43,593  6%| 31,067 4% 91,859.8 13% 329,873 47%, 695,850 122,927 18% 243,049 35% 2.0 7.8
NE/ NY Total 6,448,640  9%] 9,619,620 13%]5,003,542 7%| 8,319,072.3 11%| 43,688,599 60%] 73,079,473] 13,322,614 18%] 16,068,260 22%) 1.2 3.2
Pennsylvania 3,125,101 11%| 7,158,129 25%| 689,830 2%| 3,842,409.8 13%| 14,176,189 49%| 28,991,659 4,532,240 16%| 10,283,230 35% 23 149
Virginia 1,946,536 8% 6,223,031 24%] 1,016,992 4%| 1,910,905.9 7%| 14,487,343 57%| 25,584,807 2,927,898 11%| 8,169,566 32% 2.8 8.0
West Virginia 1,059,156  7%| 1,441,744 9%| 130,715 1%| 1,454,873.3 9%| 11,420,281 74%| 15,506,769] 1,585,588 10%| 2,500,900 16% 1.6 19.1
Maryland 758,932 12%| 2,541,953 40%| 261,391 4% 643,947.8 10%| 2,189,125 34%| 6,395,350 905,339 14%| 3,300,885 52% 3.6 12.6
New Jersey 1,171,074 24%| 934,592 19%| 936,079 19% 101,864.3 2%| 1,683,933 35%] 4,827,542] 1,037,943 22%| 2,105,666 44% 20 2.2
Delaware 126,843 10%| 651,590 51%] 41,483 3% 135,595.0 11% 331,633 26%| 1,287,144 177,078 14%) 778,433 60% 4.4 188
District of Columbia 32,964 75% 952 2% 0 0% 7,548.6 17% 2,221 5% 43,686 7,549 17% 33,916 78%, 45 0.0
Mid-Atlantic Total 8,220,606 10%] 18,951,991 23%] 3,076,490 4%| 8,097,144.7 10%| 44,290,726 54%] 82,636,957] 11,173,635 14%| 27,172,596 33%) 2.4 8.8|
Region Total 14,669,246 9%] 28,571,611 18%] 8,080,032 5%| 16,416,217.1 11%| 87,979,325 56%]155,716,430f 24,496,249 16%| 43,240,856 28%) 1.8 5.4|
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Ownership and Designation

Ownership: According to our data, the 2009 secured land network was owned by 6,129 different entities.
The majority of fee-owned acres were held by state agencies (50 percent), followed by almost equal
amounts of federal (25 percent) and private ownerships (21 percent). Private ownership was the fastest
growing sector, and private individuals have now placed permanent conservation easements on over 3
million acres (Map 5, Table 5), most of that in the last twenty years. Land trusts, and other non-profit
organizations, held the interest on a majority of the private easements, representing over 2,400 individuals
and reflecting a growing involvement of private land owners in the long term conservation of their lands
(Figure 3).

Table 5. Secured land ownerships. This table is organized by fee ownership types and shows both the
average size of the ownership as well as the average tract or parcel size. Ownership by private individuals
must have a conservation easement or restriction to qualify as permanent securement.

FEE OWNER OWNERSHIP TRACTS
Number of Average Acres Maximum Acres Owner of Average Tract Max Tract

ORGANIZATION TYPE Total Acres Owners per Owner per Owner maximum size (acres) Size

State 12,227,956 126 97,047 3,795,834 NY-DEC 369 5,997
Federal 5,980,524 24 249,188 3,896,790 USFS 735 4,006
Local 943,674 1,125 839 108,097 NYC-DEP 52 1,985
Private: For Profit 795,859 361 2,205 413,675 Lyme Timber 79 4,474
Private: Ind. w Easement 3,048,651 2,431 1,254 21,979 Long Pond/NYS 47 21,979
Private: Non Profit 1,366,285 1,641 833 643,299 TNC 122 15,951
Unknown 66,657 421 158 61,916 126 1,364
Grand Total 24,429,606 6,129 10,025 234 9,065)

Figure 3. The distribution of private conservation. This chart shows the distribution of easements (E)
and restrictions (R) among types of interest holders of all secured land. The vast majority are easements
held by private non-profit entities.

R: Private: Non- R: Local
P;(:/ﬂt E: Unknown
> 3%

E: Federal
1%

E: Local

3%

E: State

26%

E: Private: Non-

Profit
65%
Private Ownership : GAP 1-3
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Map 5. Secured land by ownership type and designation.
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Designation: How land is formally designated in the United States is variable, and most designations do
not have consistent definitions with respect to management. States have substantial leeway in determining
the specifics of each designation, and thus, what a particular designation means with respect to allowable
uses, management practices, owner intent, or even tenure of the holding, varies greatly from state to state.
In our data set, land in each designation often reflected the full range of GAP status classes (Table 6). The
most restrictive designations (nature reserve or wilderness area) were generally synonymous with GAP 1,
but almost three million acres of state lands were secured primarily for nature without any formal
designation, mostly ensured by conservation easements.

Including the GAP 3 lands in the secured land data tripled the area of the secured land network. If well
managed, these lands offer implicit conservation values and may maintain connectivity and water quality
at scales beyond what is possible for the GAP 1 or 2 lands. While land secured primarily for nature are
still the fundamental building blocks of most national and international conservation strategies, evidence
of the past two decades suggests that they are necessary, but not sufficient, for solving many conservation
problems or reversing the disturbing trends of fragmentation.

Table 6. Secured lands by designation. GAP 1 and 2 land was mostly designated as state land or nature
reserve. GAP 3 lands have more land designated state forest, or conservation easements on private land.

Desgnation Name GAP1&2 %G1-2 |GAP 3 %G3 [|GAP1-3 %G1-3
State Land 2,816,320 35% 2,260,004| 14% 5,076,324 21%
National Forest 1,040,537 13% 3,151,063 19% 4,191,601 17%
State Forest 577,390 7% 3,538,986 22% 4,116,376 17%
Private Conserved Land 261,838 3% 3,186,361 19% 3,448,199 14%
Wildlife Management Area 383,015 5% 971,898 6% 1,354,913 6%
State Park 682,363 8% 650,671 4% 1,333,034 5%
Nature Reserve 880,091 11% 271,524 2% 1,151,614 5%
Other: Tribal / Federal 68,427 1% 631,325 4% 699,753 3%
Conservation Easement 101,690 1% 481,840 3% 583,529 2%
Municiple Park /Land 115,260 1% 389,701 2% 504,961 2%
National Wildlife Regfuge 438,015 5% 22,692 0% 460,707 2%
Water Supply Land 16,648 0% 426,934 3% 443,582 2%
National Park 371,348 5% 31,009 0% 402,358 2%
Wilderness Area 185,899 2% 0 0% 185,899 1%
Municiple Forest 3,746 0% 130,046 1% 133,792 1%
National Rec. Area 76,425 1% 46,313 0% 122,738 1%
Agricultural Easement 5,564 0% 94,414 1% 99,979 0%
Unknown 4,394 0% 80,989 0% 85,383 0%
Educational Lands 1,507 0% 50,448 0% 51,955 0%
National Seashore 49,551 1% 1 0% 49,552 0%
Grand Total 8,080,032 100% 16,416,217| 100% 24,496,249 100%
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Designation, GAP Status, and IUCN Management Categories

GAP status has an indirect relationship with World Conservation Union (IUCN) protected areas
management categories. The difference hinges on the fact that IUCN scheme relies on the land’s formal
designation as the basis of its status assignments as opposed to intent and duration. Confusion may arise
when land with the same designation. For example, “State Forest” (IUCN VI) actually encompasses a
wide range of management intents, and ownership durations. Some conservationists are uncomfortable
calling a state-owned forest that is managed for timber, a “protected area”. However, if the land is
permanently secured against conversion it may offer many implicit biodiversity values such as
connectivity, that are important to the conservation of natural diversity, and thus it fits within the broader
secured land definition. Because the IUCN and GAP/CMS systems share a common commitment to
understanding, tracking and promoting land and water conservation, TNC is trying to maintain both
systems, although only GAP status is used in this report. The IUCN protection categories can be loosely
cross-walked to GAP status (Table 2).

Securement of Natural Features

A big question for biodiversity conservation is not only how much secured land exists but whether it is in
the right places; this question is explored in detail in this report. Here we summarize (Table 3a and b)
major patterns of securement and conversion for forests, wetlands, lakes and ponds, streams, unique
habitats, open habitats, and species as explained in each individual chapter

Table 2. Crosswalk between ITUCN and GAP status. IUCN descriptions are intentionally vague to
allow flexibility for global application, therefore the crosswalk to the four GAP categories is ambiguous.
The name of those categories and the approximate GAP equivalents are shown here

IUCN Category | Description GAP
status

I Strict nature reserve/Wilderness area: protected area managed | 1
mainly for science or wilderness protection

la Strict nature reserve: protected area managed mainly for 1
science
Ib. Wilderness Area: protected area managed mainly for 1

wilderness protection
Il. National Park: protected area managed mainly for ecosystem lor2
protection and recreation

Il. Natural Monument: protected area managed mainly for 1,2,0r3
conservation of specific natural features

V. Habitat/Species Management Area: protected area managed 1,2,0r3
mainly for conservation through management intervention

V. Protected Landscape/Seascape: protected area managed 3or4d
mainly for landscape/seascape conservation and recreation

VI. Managed Resource Protected Area: protected area managed 1,2,0r3
mainly for the sustainable use of natural ecosystems

VIL. Natural biotic area/anthropological reserve 20r3

VIII. Multiple-use management area/managed resource area 3or4d
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Table 3a. Summary of conversion and securement across a variety of natural features. The table
shows the percent of historic and current acres converted, the percent of all types of securement (GAP 1-3)
or the percent secured primarily for nature (GAP 1-2), and the ratio of conversion to all types of
securement (CRI-S) or to securement primarily for nature (CRI-P).

Historic
% % % Remaining Total % % CRI-S CRI-P
Forests % Ag. % Dev.JGAP1-2 GAP3 Unsecured [Natural (acres) (acres) Converted Secured (%C/%S) (%C/%G1-2)
All Forests 19% 10%) 5% 10% 56% 96,046,777 134,656,652 29% 15% 1.89 5.94
Mid-Atlantic 23% 11% 3% 9% 54% 49,300,927 73,885,248 33% 12% 2.67 11.13
NE and NY 15% 8% % 11% 59%) 46,750,852 60,771,405 23% 18% 1.26 3.27,
Forest Types|
Boreal Upland Forest| - - 12% 18% 70%) 9,646,490
Northern Hardwood & Conifer] - - 8% 16% 7% 48,931,275
Central Oak-Pine - - 5% 12% 83%) 30,906,495
Plantation and Ruderal Forest - - 2% 9% 89% 6,562,516
All remaining forest| 7% 14% 79%) 96,046,777
Historic
% % % Remaining Total % % CRI-S CRI-P
Wetlands % Ag. % Dev.JGAP1-2 GAP3 Unsecured [Natural (acres) (acres) Converted Secured (%C/%S) (%C/%G1-2)
All Wetlands 14% 11% 9% 10% 56% 8,422,366 11,208,132 25% 19% 1.32 2.74
Tidal 7% 13% 20% 13% 48% 1,429,638 1,771,285 19% 33% 0.58 0.95
Alluvial 16% 12%) 6% 9% 58% 1,564,214 2,154,107 27% 15% 1.86 4.84]
Basin 15% 10%) 7% 9% 58% 5,428,514 7,249,215 25% 17% 1.51 3.40|
Wetland Types|
Basin Swamp 10% 12% 78%) 4,967,799
Alluvial Swamp| % 12% 80% 1,358,464
Tidal Marsh 26% 18% 56%) 878,840
Tidal Swamp 24% 13% 63%) 550,800
Basin Marsh| 8% 12% 80% 460,715
Alluvial Marsh| 10% 15% 75% 205,750
All remaining wetland 12% 13% 75% 8,422,368
Historic
% % % Remaining Total % % CRI-S CRI-P
Riparian Buffer zone % Ag. % Dev.|GAP1-2 GAP3 Unsecured [Natural (acres) (acres) Converted Secured (%C/%S) (%C/%G1-2)
All riparian 17% 10%, 5% 10% 58% 12,955,428 17,747,162 27% 14% 1.90 5.40
MA-Riparian 19% 12%) 3% 9% 57% 7,006,550 10,154,421 31% 12% 2.50 10.33]
NE-NY Riparian 14% 9% 6% 11% 60% 5846411 7,592,741 23% 17% 1.30 3.83]
Stream Types
Headwater 18% 9% 4% 10% 59% 6,019,311 8,245,632 26% 15% 1.80 6.50
Creek 16% 11%) 5% 10% 58% 4,661,032 6,384,975 27% 15% 1.90 5.40]
Small River] 17% 14% 5% 8% 56% 1189542 1,723,974 31% 13% 2.40 6.20]
Medium Tributary River 16% 14%) 5% 8% 57% 568,891 812,701 30% 13% 2.40 6.00]
Medium Mainstem River 15% 15%) 1% 8% 58%) 226,410 323,443 30% 12% 2.60 7.50]
Large River] 12% 20% 5% 8% 55% 110,039 161,822 32% 13% 2.40 6.40]
Great River 12% 24% 7% 11% 46%) 60,554 94,616 37% 18% 2.00 5.29)
Historic
% % % Remaining Total % % CRI-S CRI-P
Lake & Pond Shorelines % Ag. % Dev.|GAP1-2 GAP3 Unsecured [Natural (acres) (acres) Converted Secured (%C/%S) (%C/%G1-2)
Region Shoreline 11% 8% 10% 14% 57% 1563689 1,933,985 19% 24% 0.81 1.99
MA-shoreline 12% 15% 9% 9% 54% 448,991 620,415 28% 18% 1.50 2.95)
NE-NY Shoreline 11% 4%) 10% 16% 59% 1,114,698 1,313,570 15% 26% 0.58 1.55
Waterbody Types|
Ponds| 15% 16%) 7% 9% 54% 295,222 424,531 30% 16% 1.93 4.54]
Small Lakes| 12% % 10% 14% 56% 530,459 658,977 20% 24% 0.80 1.87]
Medium Lakes| 11% 4% 9% 16% 61%) 353,300 412,692 14% 25% 0.58 1.60
Large Lakes| 7% 2%) 15% 17% 58% 251,695 277,592 9% 32% 0.29 0.60]
Very Large Lakes| 9% 8% 6% 16% 61% 133,013 160,194 17% 22% 0.78 3.04
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Table 3b. Summary of conversion and securement across a variety of natural features. The table
shows the percent of historic and current acres converted, the percent of all types of securement (GAP 1-3)
or the percent secured primarily for nature (GAP 1-2), and the ratio of conversion to all types of
securement (CRI-S) or to securement primarily for nature (CRI-P).

Historic
% % % Remaining Total % % CRI-S CRI-P
Geologic settings % Ag. % Dev.|GAP1-2 GAP3 Unsecured [Natural (acres) (acres) Converted Secured (%C/%S) (%C/%G1-2)
Calcareous 39% 13%) 1% 2% 45% 4,814,659 10,081,655 52% 3% 16.73 51.18]
Coarse sediments 26% 17% 6% 5% 46% 10,019,798 17,667,196 43% 11% 3.98 7.63
Fine sediments 25% 13%) 3% 4% 55% 5,756,230 9,228,436 38% 8% 4.91 11.36)
Acidic shale 25% 9% 1% 7% 57% 12,072,928 18,390,526 34% 9% 3.98 29.29
Mod calcareous 21% 9% 2% 8% 61% 11,053,136 15,640,399 29% 10% 3.05 19.22
Ultramafic] 18% 10% 5% 5% 62% 84,596 118,028 28% 10% 2.94 6.00]
Mafic/intermediate 11% 8% 12% 11% 57% 5,806,669 7,212,394 19% 24% 0.82 1.58]
Acidic sedimentary| 12% 7% 1% 14% 63% 45,293,472 55,967,531 19% 18% 1.05 4.72]
Acidic granitic| 11% 7% 13% 12% 58% 17,826,146  21,622,929| 18% 25% 0.71 1.40|
All geology classes| 18% 9% 5% 10% 58% 115,600,054 158,805,382 27% 15% 1.86 5.59
Historic
% % % Remaining Total % % CRI-S CRI-P
Elevation Zones % Ag. % Dev.JGAP1-2 GAP3 Unsecured [Natural (acres) (acres) Converted Secured (%C/%S) (%C/%G1-2)
< 20" 12% 10%) 6% 5% 66%) 6,040,181 7,759,868| 22% 11% 1.93 3.44
20-800 24% 14%) 2% 1% 55% 39,987,413 64,881,968 38% 7% 5.85 18.60)
800-1700' 16% 6% 4% 11% 64% 44,174,524 56,816,806 22% 14% 1.56 6.06)
1700-2500' 11% 3% 11% 21% 54% 19,205,744  22,395,143] 14% 32% 0.45 1.25]
2500-3600' 9% 3% 17% 22% 49% 5,502,051 6,241,805 12% 39% 0.31 0.68
>3600' 1% 2% 24% 44% 29% 690,140 709,792 3% 68% 0.04 0.11
All elevation zones| 18% 9% 5% 10% 58% 115,600,054 158,805,382 27% 15% 1.86 5.59)
Historic
% % % Remaining Total % % CRI-S CRI-P
Landforms % Ag. % Dev.JGAP1-2 GAP3 Unsecured [Natural (acres) (acres) Converted Secured (%C/%S) (%C/%G1-2)
Dry flats 35% 15% 2% 6% 42%) 7,367,501 14,575,877 49% 8% 6.14 22.87
Gentle hill/valley| 26% 13%) 3% 8% 50% 35,396,616 57,916,255 39% 11% 3.62 13.70]
Wet flats 15% 11%) 7% 9% 58% 16,538,627 22,282,244 26% 16% 1.58 3.69
Sideslope 10% 5% 6% 13% 66% 38,899,790 45,715,537 15% 19% 0.77 2.35
Cove/footslope| 6% % 8% 16% 63% 3,782,415 4,327,911 13% 25% 0.51 1.51]
Summit/ridgetop 4% 1% 11% 17% 66% 2,898,911 3,068,775 6% 28% 0.20 0.52
Cliff/steep slope 0% 2% 12% 18% 67% 3,951,897 4,048,329] 2% 30% 0.08 0.19
Open water* (omitted) 1% 1% 2% 2% 94% 6,764,299 6,870,454 2% 4% 0.36 0.85
All landforms 18% 9% 5% 10% 58% 115,600,054 158,805,382 27% 15% 1.86 5.59
Historic
% % % Remaining Total
Open Habitats % Ag. % Dev.JGAP1-2 GAP3 Unsecured [Natural (acres) (acres)
All open habitats 3% 9% 88%) 6,695,840
Mid-Atlantid] 2% 9% 89% 2,761,492
NE and NY] 1% 10% 87% 3,934,348
Number Number of Number of
of % % % secured total
Species Species GAP1-2 GAP3 Unsecured Joccurrences  occurrences
Mammals 9 12% 31% 58% 381 899
Amphibians 15 24% 16% 60% 842 2,099
Birds 74 21% 15% 64%) 4,248 11,849
Reptiles 9 9% 17% 74% 1,502 5,825
Invertebrates 31 4% 12% 84% 275 1,725
Fish 39 3% 11% 86% 80 575
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Appendix 3-1
Shortened wording for definitions of GAP status

GAP 1: Permanent protection for biodiversity. Examples: Nature reserves; research natural areas;
wilderness areas, Forever Wild easements.

GAP 2: Permanent protection to maintain a primarily natural state. Examples: National Wildlife Refuges;
many state parks; high use National Parks.

GAP 3 Permanent protection for multiple uses, typically retaining natural cover but often subject to
extractive uses such as logging. Examples: State or Town forest or Crown lands in Canada managed for
timber; land protected from development by forest easements. GAP 3x referes to permanent protection
where natural cover is removed (permanent farm easements, city parks).

GAP 4 Temporarily protected lands, or lands with no securement

If there is no practical way to contact each manager of every protected area to determine management
practices, these assignments based on the designation can be used as a starting point, after first
determining if the area has permanent protection or is not already developed. :

Status 1: National Park, National Monument, Wilderness Area, Nature Reserve/Preserve, Research
Natural Area, Heritage areas

Status 2: State Parks, State Recreation Areas, National Wildlife Refuge, National Recreation Area, Area
of Critical Environmental Concern, Wilderness Study Area, Forever Wild Conservation Easement, ,
National Seashore

Status 3: BLM Holdings, Military Reservations, National Forests, State Forest, Wildlife Management
Areas, Game and Fish Preserves, , State Commemorative Area, Access Area, National Grassland, ACOE
Holding. Private Land with Conservation Easement

Status 4: Private Land with no easements, Tribal Land, City Park, Undesignated State Land, County
Land, City Land, Fish Hatcheries

Dichotomous key for assigning GAP protection status codes

A-1:
If the management intent can be determined through agency or institutional
documentation GO TO A-2, if not, GO TO A-5

A-2:
If the land unit is subject to statutory or legally enforceable protection from conversion to
anthropogenic use of all or selected biological features by state or federal legislation,
regulation, private deed restriction, or conservation easement intended for permanent
status, GO TO B-1; if not, GO TO A-3

A-3:
If ecological protection is not legally enforceable, temporary, or lacking but managed by
a plan intended for permanent status, GO TO A-4; if not, GO TO A-5

A-4:
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Management to benefit biological diversity is provided by a written plan in place or in
process under an institutional policy requiring such management - Status 3

A-5:
Not subject to an adopted management plan or regulation that promotes biological
diversity, or management intent is unknown - Status 4

B-1:
If the total system in the land unit is conserved for natural ecological function with no
more than 5% of the land unit in anthropogenic use, GO TO B-4; if conservation
provisions apply only to selected features or species, GO TO B-2

B-2:
If management emphasizes natural processes including allowing or mimicking natural
ecological disturbance events, but also allows low anthropogenic disturbance, renewable
resource use, or high levels of human visitation on more than 5% of the land unit -
Status 2; if not, GO TO B-3

B-3:
Management allows intensive, anthropogenic disturbance such as resource extraction,
military exercises, or developed or motorized recreation on more than 5% of the land
unit, but includes ecological management for select features - Status 3

B-4:
If management strives for natural processes including allowing or mimicking natural
ecological disturbance events - Status 1; if not, GO TO B-5

B-5:
Managed for natural processes, but some or all disturbance events are suppressed or
modified - Status 2

Dichotomous key for assigning GAP protection status codes
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Appendix 3-2. The Nature Conservancy’s Secured Lands Data Sources:

MAINE

Overview: The Maine Conservation Lands Geodatabase is maintained and updated by the Maine Chapter of The
Nature Conservancy. It includes most of the state, federal, and larger private conservation lands with legal protection
in the state of Maine. It is however, not a complete picture of conservation in the state. Maine is home to many small
land trusts, and much of their protection work is not captured in this dataset. TNC in Maine is working with both
state agencies and land trusts to improve comprehensive updating and the overall content of this dataset. The spatial
data is compiled from over 300 different data sources and are from a variety of scales, ranging from 1:100,000 scale
to high-accuracy digital surveys. In general the polygons representing TNC-owned or managed lands are most
accurate.

Download: None

Contact Information: Dan Cooker (dcooker@tnc.org), The Nature Conservancy of Maine.

Lead Agency: The Nature Conservancy of Maine

Last Updated: Major updates in 2003, Continuous updates since.

NEW HAMPSHIRE

Overview: In 2009 NH GRANIT and the New Hampshire Chapter of The Nature Conservancy completed a
substantive update to New Hampshire’s Conservation/Public Lands Data Layer. The update was completed through
extensive outreach to federal and state agencies, municipalities, and state and regional land trusts. This data layer
includes public lands, protected lands, and institutional lands that are undeveloped and are likely to stay that

way, but that have no legal form of protection. Land owners of properties within the data layer includes federal, state,
county, and municipal governments; land trusts and private land owners.

Download: http://www.granit.unh.edu/data/downloadfreedata/category/databycategory.html

Lead Agency: New Hampshire Geographically Referenced Analysis and Information Transfer System (NH
GRANIT)

Last Updated: April 2010

Overview: The NH GRANIT data is missing protection level (GAP Status) for the US Forest Service land in the
White Mountains of New Hampshire. This information is added to the regional secured lands layer from a 2009 US
Forest Service Management Areas shape file.

Download: www.fs.fed.us/r9/white/

Lead Agency: US Forest Service

Last Updated: 2009

VERMONT

Overview: The Vermont Conservation Lands Database is a project of the Spatial Analysis Laboratory (SAL) at the
University of Vermont working in cooperation with the Vermont Agency of Natural Resources, the Vermont
Housing and Conservation Board, the Vermont Land Trust, The Nature Conservancy, the Green Mountain National
Forest, regional planning commissions, and community land trusts throughout the state. This year the dataset
includes a specially funded update of Town Lands. There are many secured areas that continue to go unmapped or
mapped incorrectly in this dataset. Apparently state lands are in great need of update. Many state lands have not
been updated since 2004.

Download: http://www.uvm.edu/~envnr/sal/vtcons.html

Lead Agency: Spatial Analysis Laboratory (SAL) at the University of Vermont

Last Updated: 2010 for town lands, for most other lands 2004

Overview: The Vermont Land Trust (VLT) has helped landowners in communities throughout Vermont, to
permanently protect more than 483,000 acres -- 8 percent of Vermont’s privately-owned land. They keep their own
GIS record of their lands as well as many other privately protected lands in Vermont and update it continuously.
This is the most up-to-date source of conservation land in Vermont.

Download: Not Available

Lead Agency: Vermont Land Trust

Last Updated: 2010
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Overview: The Nature Conservancy of Vermont keeps their own database of properties that they have an interest in
(fee, easement, or assist).

Download: Not Available

Lead Agency: The Nature Conservancy of Vermont

Last Updated: 2010

MASSACHUSETTS

Overview: Executive Office of Energy and Environmental Affairs, Office of Geographic and Environmental
Information (MassGIS) Protected and Recreational Open Space datalayer. This layer contains the boundaries of
conservation lands and outdoor recreational facilities in Massachusetts. The associated database contains relevant
information about each parcel, including ownership, level of protection, public accessibility, assessor’s map and lot
numbers, and related legal interests held on the land, including conservation restrictions. Conservation and outdoor
recreational facilities owned by federal, state, county, municipal, and nonprofit enterprises are included in this
datalayer. Not all lands in this layer are protected in perpetuity, though nearly all have at least some level of
protection.

Download: http://www.mass.gov/mgis/osp.htm

Lead Agency: MassGIS

Last Updated: Updated Continuously — Accessed 2/2010

RHODE ISLAND

Overview: Local & NGO Conservation and Park Lands layer contains Non-State Conservation lands are real
property permanently protected from future development by recognized land protection organizations other than the
State of Rhode Island.

Download: http://www.edc.uri.edu/RIGIS/spfdata/environment/L ocCons10.zip

Lead Agency: The State of Rhode Island Department of Environmental Management.

Last Updated: April 2010

Overview: State Conservation and Park Lands layer contains approximate edges of Conservation Lands protected
by the State of Rhode Island through Fee Title Ownership, Conservation Easement, or Deed Restriction.
Download: http://www.edc.uri.edu/RIGIS/spfdata/environment/L ocCons10.zip

Lead Agency: The State of Rhode Island Department of Environmental Management.

Last Updated: April 2010

CONNECTICUT

Overview: Protected Open Space Phase 1 is a 1:12,000-scale layer that depicts parcels designated as permanently
protected open space by the Connecticut Department of Environmental Protection (CTDEP) in the area of
Connecticut (CT) that comprises Phase 1 of the CTDEP Protected Open Space Map (CT POSM) Project. The
CTDEP defines permanently protected open space as "(1) Land or interest in land acquired for the permanent
protection of natural features of the state's landscape or essential habitat for endangered or threatened species; or (2)
Land or an interest in land acquired to permanently support and sustain non facility-based outdoor recreations,
forestry and fishery activities, or other wildlife or natural resource conservation or preservation activities." Phase 1
is comprised of CT towns bordering the coast and the Thames River. After joining to the Protected Open Space
Phase 1 Data table using the parcel ID, use this layer to, for example, display open space parcels by open space type
or official name, compare current open space (as of the date of town hall data collection) to older open space data
sources, or analyze the ratio of open space to developed or developable land in a particular Phase 1 town or region.
Download: http://www.ct.gov/dep/cwp/view.asp?a=2698&0=322898&depNav_GID=1707

Lead Agency: State of Connecticut Department of Environmental Protection

Last Updated: 2005

Overview: This layer includes polygon features that depict protected open space for towns included in Phase 2
(non-coastal towns) of the Protected Open Space Mapping (POSM) project. Only parcels that meet the criteria of
protected open space as defined in the POSM project are in this layer. Protected open space is defined as:

(1) Land or interest in land acquired for the permanent protection of natural features of the state's landscape or
essential habitat for endangered or threatened species; or
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(2) Land or an interest in land acquired to permanently support and sustain non-facility-based outdoor recreation,
forestry and fishery activities, or other wildlife or natural resource conservation or preservation activities.

The most non-coastal towns were involved in Phase 2 of the POSM project.

This information is based on data from various sources collected and compiled during the period from March 2005
through the present. These sources include municipal Assessor's records (the Assessor's database, hard copy maps
and deeds) and existing digital parcel data. The layer represents conditions on the date of research at each city or
town hall. The Protected Open Space layer includes the parcel shape (geometry), a project-specific parcel ID based
on the Town and Town Assessor's lot numbering system, and system-defined (automatically generated) fields.
Download: http://www.ct.gov/dep/cwp/view.asp?a=2698&0=322898&depNav_GID=1707

Lead Agency: State of Connecticut Department of Environmental Protection

Last Updated: 2005 - Present

Overview: The Nature Conservancy of Connecticut keeps their own database of properties that they have an interest
in (fee, easement, or assist).

Download: Not Available

Lead Agency: The Nature Conservancy of Connecticut

Last Updated: 2008

Several Towns were not included in the POSM project due to a lack of data. For these towns we used Secured Lands
information from 2008. These data sources were:

Overview: Municipal and Private Open Space - This is a 1:24,000-scale datalayer of property owned by
Connecticut municipalities and private organizations for the purpose of preserving open space. It is a polygon
Shapefile that primarily includes land conservation trust property, town open space, parks, school playgrounds,
campgrounds, golf courses, club and association recreational property, and cemeteries.

Download: http://www.ct.gov/dep/cwp/view.asp?a=2698&q=323108&depNav_GID=1707

Lead Agency: Connecticut Office of Policy and Management

Connecticut DEP, Office of Information Management

Last Updated: This information is not complete and is out of date. The property boundaries have not been field
checked or verified with surveys. This information has not been updated or corrected by DEP or OPM since about
1997.

Overview: DEP Property - This is polygon Shapefile that includes state owned fish hatcheries, flood control areas,
historic preserves, natural area preserves, state forests, state parks, state park scenic reserves, state park trails, state
owned waterbody access, wildlife areas, and wildlife sanctuaries.

Download: http://www.ct.gov/dep/cwp/view.asp?a=2698&0q=323104&depNav_GID=1707

Lead Agency: Connecticut Department of Environmental Protection.

Last Updated: The data was originally published in 2002 and is updated monthly or as new properties are acquired.

NEW YORK

Overview: This data layer combines the most current known parcels of land in New York state that have some level
of protection and/or management taking place. Data was compiled from several data sources which include New
York DEC, New York DEP, New York OPRHP, New York State Civil and Public Boundaries, TNC survey
information, and local land trusts. An effort was made to delete overlapping polygons where more than one dataset
contained the same data. Data that was deemed the most accurate and representative of the fee owner was chosen
during this selection/deletion process. Overlapping polygons due to disparate data sources were reconciled where
there was major overlap. Smaller overlaps including sliver polygons were not edited.

Sources:

NYS Parks and Historic Sites Boundaries, NY OPRHP, 2008

NYSDEC Division of Lands & Forests, 2008

NYC DEP Property - Division of Lands & Forests, GIS 2008, Polygon coverage locating the boundaries of state
lands under the jurisdiction of DEC throughout the state

NYC DEP, 2008, NYC DEP property

Land Trust data

Open Space Institute

Albany County Land Conservancy

Agricultural Stewardship Association
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Finger Lakes Land Trust

Lake George Land Conservancy
Hudson Highlands Land Trust
Rondout Esopus Land Conservancy
Wallkill Valley Land Trust, Inc.
Shawangunk Conservancy
Genesee Land Trust

Scenic Hudson, Inc.

Tug Hill Tomorrow Land Trust
Mohonk Preserve

Saratoga PLAN

PENNSYLVANIA

Overview: To our knowledge, The Nature Conservancy is the only entity in Pennsylvania that is currently
maintaining a database of managed lands in the state. The Pennsylvania office of The Nature Conservancy compiled
the base of the current dataset in 2006 from the following sources:

(1) 2004 Protected Lands Inventory produced by The Conservation Fund (TCF) — TCF was awarded a grant by the
Pennsylvania Department of Conservation and Natural Resources to create a spatial database of managed lands for
Pennsylvania. However, the resulting inventory was incomplete, and data were collected inconsistently across the
state. As of September 2008, no updates to this database are planned either by state agencies or by TCF.

(2) 1998 GAP Managed Lands dataset from the statewide GAP analysis,

(3) data from federal, state, and local governments, and

(4) data from regional and local land trusts.

For the original base dataset, the Pennsylvania Chapter of TNC cleaned up and added information to the original
compilation. In each year since this original compilation, the database is maintained and updated, using information
collected from federal and state agencies, local governments, regional and local land trusts, etc.

Source A: Protected Lands Inventory: Federal Lands; Nonprofit and Private Lands - These data layers depict a
subset of protected lands information for the Commonwealth of Pennsylvania. Data were collected from the 1998
PA GAP Analysis Program's Managed Lands data layer as well as from hard copy and digital data provided by land
trusts and local governments.

Download: PASDA website www.pasda.psu.edu

Lead Organization: The Conservation Fund

Last Updated: November 2004

Source B: Pennsylvania State Game Lands
Download: PASDA website www.pasda.psu.edu
Lead Agency: Pennsylvania Game Commission
Last Updated: July 2009

Source C: Pennsylvania Department of Conservation and Natural Resources — State Forest, and State Parks —
Lead Agency: Pennsylvania Department of Conservation and Natural Resources, Bureau of Forestry
Contact: Bureau of Forestry, Greg McPherson

Date Acquired: 2006

Last Updated: September 2009

Source D: Boundaries of State Parks in Pennsylvania 2008

Lead Agency: Pennsylvania Department of Conservation and Natural Resources, Bureau of State Parks
Download: PASDA website (www.pasda.psu.edu)

Publication Date: 2008

Source E: County Parcel Data (basis for TNC fee and eased lands polygons)

Date Acquired: Chester County (2001), Clinton County (2003), Elk County (2005), Juniata County (2007),
Lancaster County (2001), Monroe County (2009), Northampton County (2007), Pike County (2005), Venango
County (2004), Wayne County (2003)
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Source F: Lands owned and eased by the Western Pennsylvania Conservancy
Lead Organization: Western Pennsylvania Conservancy

Date Acquired: October 2009

Last Updated: October 2009

Source G: Northeast Pennsylvania Protected Lands Inventory — A number of local NGOs in that area of the state
submit biyearly updated protected lands datasets to the Natural Lands Trust, which in turn shares a compiled dataset
with all participating NGOs.

Lead Organization: Natural Lands Trust

Participating Organizations: Countryside Conservancy, Delaware Highlands Conservancy, Lackawanna Valley
Conservancy, North Branch Land Trust, Pocono Heritage Land Trust, Wildlands Conservancy

Date Acquired: July 2009

Last Updated: July 2009

Contact: Natural Lands Trust, Megan Boatright (mboatright@natlands.org)

Source F: Lands owned by Pennsylvania Fish and Boat Commission
Lead Organization: Pennsylvania Fish and Boat Commission

Date Acquired: July 2009

Last Updated: July 2009

NEW JERSEY

Overview: Power Company properties that TNC manages
Download or contact: Not Available

Lead Agency: PSEG

Last update: Last edit date 05/17/2007.

Overview: Green Acres Program - this was the source of three shapefiles, one of all of the state-owned conservation
easements, one of all state-owned lands, and one that Green Acres tracks of all local (county/mun) and non-profit
lands they know of in NJ.

Download: Not Available - These are obtained these by e-mail request from Sharon Cost and John Thomas annually
Lead Agency: NJDEP

Last Updated: Current through January 2010

Overview: Farmland Preservation File

Download: http://www.state.nj.us/agriculture/sadc/farmprogress.htm

Lead Agency: New Jersey Department of Agriculture (NJDA) and State Agriculture Development Committee
(SADC),

Last updated: published 07/02/2007

DELWARE

Overview: Conservation Easements (2008): This polygon coverage geographically indicates those lands that are
preserved under the designation of Conservation Easement. These lands may be protected under other designations
as well. For more information on Conservation Easements, contact the Lands Preservation Office at 302-739-9235
Download: none available. Contact: Krumrine Michael L. (DNREC) [Michael. Krumrine@state.de.us]

Lead Agency: DNREC Division of Parks and Recreation

Last Updated: 2008

Overview: Nature Preserves (2008): This polygon coverage geographically indicates those lands that are preserved
under the designation of Nature Preserve. These lands may be part of other protected lands under other designation.
The key characteristic is that these lands are dedicated Nature Preserves

Download: none available. Contact: Krumrine Michael L. (DNREC) [Michael. Krumrine@state.de.us]

Lead Agency: DNREC Division of Parks and Recreation

Last Updated: 2008
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Overview: ORI (2008): The Outdoor Recreation Inventory (ORI) was originally created to track publicly owned
lands within Delaware that are open for public recreation. The database has since been expanded to include all
publicly owned lands (Federal, State, County, Municipal, and private conservation lands) regardless of whether or
not they are open to the public.

Download: none available. Contact: Krumrine Michael L. (DNREC) [Michael.Krumrine@state.de.us]

Lead Agency: DNREC Division of Parks and Recreation

Last Updated: 2008

Overview: Forestry Easements
Download: None Available Contact: Glenn.Gladders@state.de.us
Lead Agency: Delaware Forest Service

Overview: Delaware Department of Agriculture — State Agriculture easements
http://66.173.241.168/dda/downloads.html

MARYLAND

Overview: Agricultural Land Preservation Foundation Easements/Districts (MALPF) -

The Maryland Agricultural Land Preservation Foundation (MALPF), housed within the Maryland Department of
Agriculture (MDA), protects agricultural lands through the use of perpetual easements. This program was created by
the Maryland General Assembly in 1977, is governed by the Agricultural Article, Sections 2-515 through 2-516 of
the Annotated Code of Maryland. Described briefly, the process begins with an interested, qualified landowner
voluntarily creating a district, containing one or more tracts of land. Easements may then be donated or purchased,
protecting in perpetuity the land for agricultural purposes. There is a formal process for obtaining these designations,
including the Maryland Board of Public Works approval. These data are intended for general guidance and use only.
Download: http://dnrweb.dnr.state.md.us/gis/data/data.asp

Lead Agency: Maryland Department of Agriculture

Last Updated: 10/4/2006

Overview: County Parks - The County Owned Properties data consists of land areas that are run and maintained by
county and municipal authorities.

Download: http://dnrweb.dnr.state.md.us/gis/data/data.asp

Lead Agency: MD DNR

Last Updated: 9/26/2007

Overview: DNR Lands - The Maryland Department of Natural Resources (DNR) manages over 446,000 acres of
public lands and protected open space in the state. The DNR Lands data consists of mapped information that
represent those lands that are owned by the Maryland Department of Natural Resources.

Download: http://dnrweb.dnr.state.md.us/gis/data/data.asp

Lead Agency: MD DNR

Last Updated: 10/5/2009

Overview: Environmental Trust Easements (MET) - The Maryland Environmental Trust (MET) is a statewide local
land trust governed by a citizen Board of Trustees. Since its creation by the General Assembly in 1967, MET's main
goal is the preservation of open land, such as farmland, forest land, and significant natural resources. The primary
tool for doing this is the conservation easement, a voluntary agreement between a landowner and the MET Board of
Trustees.

Download: http://dnrweb.dnr.state.md.us/gis/data/data.asp

Lend Agency: Maryland Environmental Trust

Last Updated: 11/30/2009

Overview: Federal Lands - The Federal Lands data consists of land areas that are run and maintained by U.S.
Governmental authorities.

Download: http://dnrweb.dnr.state.md.us/gis/data/data.asp

Lead Agency: MD DNR

Last Updated: 10/4/2006
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Overview: Forest Legacy Easements - The program is designed to identify and protect environmentally important
forest lands through the use of perpetual conservation easements between willing sellers and willing buyers. Only
private forest land in a Forest Legacy Area is eligible for the program. Landowners who are willing to sell their
development rights are encouraged to apply during a sign-up period. At the end of a sign-up period, all applications
will be evaluated and ranked. The highest ranked applications will enter the acquisition process. If negotiations
produce acceptable easement terms, the easement will be acquired and recorded in the land records. If they do not
produce acceptable terms, eminent domain will NOT be used. The number of parcels accepted for acquisition will
depend on the funding available and the estimated value of the parcels selected.

Download: http://dnrweb.dnr.state.md.us/gis/data/data.asp

Lead Agency: MD DNR

Last Updated: 10/1/2009

Overview: Private Conservation Properties - The Private Conservation data layer is a collection of properties that
are protected from development by ownership of a Private Conservation group or Society.

Download: http://dnrweb.dnr.state.md.us/gis/data/data.asp

Lead Agency: MD DNR

Last Updated: 2/25/2009

Overview: Rural Legacy Properties - In 1997, the Maryland General Assembly approved the Rural Legacy Program
as a major component of Governor Glendening's Smart Growth and Neighborhood Conservation Initiative. The
purpose of the Rural Legacy Program is to protect Maryland's best remaining rural landscapes and natural areas
through the purchase of land or conservation easements. Funds are awarded by grants to sponsors to purchase fee
simple interests or easements on property within a Rural Legacy Area. This file consists of properties that have been
protected using Rural Legacy funds.

Download: http://dnrweb.dnr.state.md.us/gis/data/data.asp

Lead Agency: MD DNR

Last Updated: 10/1/2009

Other MD Data: Charles County govt (TDR easements), Conservancy for Charles County (CCC easements), the
MD Dept of Planning-

WEST VIRGINIA

WMA_Property_Boundaries_ DNRSDE_101013

Overview: In West Virginia the WV DNR has a public lands database that is continually maintained and updated. It
includes all Wildlife Management Areas, some federal lands, and known private inholdings.

Lead Agency: West Virginia Department of Natural Resources

Date Accessed for our dataset: 10/13/2010

Last Updated: updated continuously

Contact: Michael Dougherty (michaeldougherty@wvdnr.gov)

WVPublicLands_DNRSDE_101013

Overview: In West Virginia the WV DNR has a public lands database that is continually maintained and updated. It
includes all state-owned land, some federal lands, and known private inholdings.

Lead Agency: West Virginia Department of Natural Resources

Date Accessed for our dataset: 10/13/2010

Last Updated: not available

Contact and Download: Michael Dougherty (michaeldougherty@wvdnr.gov)

WVFO GIS layer

Overview: The Nature Conservancy of West Virginia keeps their own database of properties that they have an
interest in (fee, easement, management agreement, transfer, or assist).

Download: Not Available

Lead Agency: The Nature Conservancy of West Virginia

Contact Person: Ruth Thornton (rthornton@tnc.org)

Last Updated: 2010
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VIRGINIA

Overview: In Virginia there is a conservation lands database that is continually maintained and updated by the state
Department of Conservation & Recreation. It includes all state and federal lands and many local and private
conservation lands. Local and regional parks are included where digital data exist for these features but such data is
not comprehensive statewide. Similarly, many non-profit and land trust holdings and easements are included where
they are available digitally but comprehensive statewide data for these features is not available. Local and private
conservation lands are added as they become available.

Lead Agency: Virginia Department of Conservation & Recreation

Date Accessed for our dataset: 3/18/10

Last Updated: updated continuously

Contact and Download: David Boyd (David.Boyd@dcr.virginia.gov)
http://www.dcr.virginia.gov/natural_heritage/cldownload.shtml
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CHAPTER

Eastern Forests 4

Condition and Conservation Status April 2011
M. Anderson & A. Olivero Sheldon

From the sturdy oak and hickory slopes of the Central Appalachians to the pungent spruce flats of
northern New England, forests define the eastern landscape. Although trees give a feel of permanence to
the land, the forests of the east have been in continual change for centuries. In this chapter we look at the
state of our forests, their age, condition, fragmentation, conservation, and at the abundance trends of
forest dwelling birds.

Summary of Findings

Distribution, Loss, and Protection: Ninety-one percent of the region was once covered by forests;
almost one-third of that, 39 million acres, has been converted to agriculture or development. Of the
remaining 96 million acres, conservation efforts have secured 28 percent. Conservation has not been
spread evenly across forest types; upland boreal forests are 30 percent secured, while oak-pine forests
are only 17 percent secured. A smaller percentage of land is secured primarily for nature
conservation: upland boreal forest 12 percent, northern hardwood forest 8 percent, and oak-pine
forest 5 percent. Across the entire region, conversion exceeds land secured for nature 6:1

Fragmentation: Forests in the region are highly fragmented by 732,000 miles of permanent roads,
enough to loop the equator 29 times. On average, 43 percent of the forest occurs in blocks less than
5,000 acres in size that are encircled by major roads, resulting in an almost 60 percent loss of
connectivity. Oak-pine forests are the most fragmented type. Judging from current patterns,
securement has been an effective strategy for preventing fragmentation, as there is a high proportion
of secured land within most of the remaining large contiguous blocks.

Age and Size Structure: No matter what the forest type, forests in the region average only 60 years
old and are overwhelmingly composed of small trees 2” to 6 in diameter. Upland boreal forests are
the most heavily logged, and they differ from the other types in having fewer trees in the larger
diameter size classes. Out of 6,952 forest samples collected in this region by the US Forest Inventory
and Analysis program, no forest stands were dominated by old trees or had the majority of their
canopy composed of trees over 20” in diameter.

Trends in Forest Birds: There have been substantial changes in forest bird abundances over the last
40 years including both increases and declines. Species abundance changes were correlated with
degree of fragmentation, with the road heavy oak-pine forests showing declines in 11 species and
increases in 10 species, the latter mostly being birds that tolerate edge habitat. Changes in boreal
birds appeared less extensive suggesting that logging has not had as obvious an effect on bird
abundance as fragmentation, but due to data limitations this pattern needs more research to confirm.
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Forest Types

Ecologists recognize four major forest types in this region and 30-40 variations related to latitude and
setting. We used the LANDFIRE (2009) map of existing vegetation to quantify the abundance of each

type.

Northern Hardwood and Conifer Forest: This heterogeneous forest type is typical of mesic settings and
was the most common forest of the region, covering 51 percent of the region (48.9 million acres) and
occurring throughout (Map 1). It is a deciduous or mixed forest dominated by sugar maple, American
beech, and yellow birch (i.e. hardwoods other than oaks and hickories). Conifers, when present, include
white pine, eastern hemlock, or red spruce. Other deciduous associates include: red maple, white ash,
paper birch, red oak, American basswood, and tuliptree. Mixed forests are often dominated by some
combination of hemlock with sugar maple, and tend to occur in moist ravines or north slopes. In the
southern portion of the region, examples in coves or protected settings may include the characteristic
trees: cucumber-tree, mountain magnolia, umbrella-tree, yellow buckeye, and mountain silverbell, and a
diverse herb layer with blue cohosh, black bugbane, American ginseng, and northern maidenhair.

Central Oak-Pine Forest: This forest type was most common in the southern portion of the region,
covering 32 percent of the region (30.9 million acres, Map 1). Oaks and pines are the characteristic
species of these dry forests that typically have a well developed understory and a full or discontinuous
canopy. Dominant trees include eastern white pine, pitch pine, or red pine with chestnut oak, northern red
oak, and/or bear oak. Early-successional examples are often more strongly pine-dominated with oaks and
hickories increasing over time or sometimes the pines are absent and oaks, hop hornbeam, or sugar maple
dominate. Dry acidic places, such as exposed ridges and plateaus, often have heath shrub layers and
abundant chestnut oak. On more mesic sites, chestnut oak is less important than northern red oak, white
oak, black oak, and/or scarlet oak; mockernut hickory, shagbark hickory, and/or red hickory may be
common associates.

Boreal Upland Forest: This forest type covered 10 percent of the region (9.6 million acres) and was
largely restricted to the northern states or high elevation settings (Map 1). The characteristic trees of this
forest type are spruce and fir, with conifer cover generally exceeding that of deciduous trees. In mountain
settings, yellow birch often shares the canopy over an understory of mountain-ash, woodfern, and other
montane species. Red spruce and balsam fir and occasionally jack pine are the dominant conifers in valley
settings with hardwoods associates such as yellow birch, paper birch, or American beech. Black spruce is
often characteristic on imperfectly drained flat soils.

Ruderal and Plantation Forest: This is a forest type dominated by early-successional trees such as red
maple, paper birch, loblolly pine, Virginia pine, bigtooth, or quaking aspen, etc., without a strong
component of oak, hickory, or other hardwoods. Essentially this forest is comprised of combinations of
short-lived, light-requiring trees, and it develops on land reverting from being cleared, plowed, or grazed.
Plantations are identified by trees apparently in rows, or having other evidence of intentional planting by
humans. Ruderal forest comprised 7 percent of the region (6.5 million acres, Map 1).
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Map 1. Region forest types.
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Distribution, Loss, and Protection Status

Forest currently covers 62 percent of the region’s land area: 96 million acres. Northern hardwood is the
most common forest type, followed by central oak-pine, boreal upland, and ruderal (Map 1, LANDFIRE
2009). The northern region differs substantially in composition from the south; New England and New
York forests are 61 percent northern hardwoods, 20 percent boreal forest, and 16 percent central oak-pine,
the latter largely restricted to lowlands. In contrast, Mid-Atlantic forests are 48 percent central oak pine,
42 percent northern hardwoods and 10 percent ruderal forest, with a tiny amount of boreal forest
occurring in the extreme mountainous areas.

Forest clearing and conversion in this region undoubtedly dates back to the earliest human inhabitants. To
quantify forest conversion, we overlaid the National Land Cover Data (Homer et al. 2004) on a regional
map of landforms and tabulated the amount of conversion on all topographic settings where forest
naturally occur (e.g. all landforms except open water, cliff, ridge and a portion of wet flats —see data
sources). The results of this analysis suggest that 38.6 million acres, or 29 percent of all historic forest,
have been transformed. Mostly, this land is now used for agriculture (19 percent), however, 13 million
acres (10 percent of the region) has been permanently converted to development (Figure 1). A larger
percentage of forest in the Mid-Atlantic has been converted than in New England/New York, again
mostly to agriculture (Figure 1).

The region also has a long history of public and
private conservation. To measure the amount of
forest securement in the region, we overlaid the Secured (GAP 1-3): The land is permanently
TNC secured lands dataset on the map of existing secured against conversion to development.
forest types. The results show that 20 million acres
of forest were secured against conversion, including
6.5 million acres of forest secured primarily for
nature conservation and 13.9 million acres secured
for multiple uses, such as forest management Secured for Multiple Uses (GAP 3): The land is
(Figure 2, Map 2). Most of the secured forest was secured AND the intent of the management is for

the northern hardwood type, amounting to 11.4 multiple uses, ?ncl_uding _forest management. This
million acres (Figure 2). Boreal forests had the land may p_rqwde |mpI|_C|_t conservation value such
highest proportion of conservation land with 30 as connectivity or providing stream bufers.

percent of the forest type secured, but the lowest actual acres: 2.8 million. Central oak-pine, at 17 percent
secured, had proportionally the least conservation, although the land amounted to 5.3 million acres.
Central oak-pine forest also had the lowest percentage of land secured primarily for nature, while upland
boreal forest had the most (5 and 12 percent respectively). Northern Hardwood forests were 23 percent
secured and 8 percent secured for nature.

Conservation Land Terminology

Secured Primarily for Nature (GAP 1 or 2): The
land is secured AND the intent of the management
is for nature conservation or natural processes

Contrasting the 20 million acres of secured land with amount of converted land showed that conversion
exceeds securement roughly 2:1, ranging from 1:1 in New England and New York, to 3:1 in the Mid-
Atlantic states (Table 1). The discrepancy between conservation and conversion, and the gap between the
two sub-regions, was much greater when applied solely to lands secured primarily for nature: conversion
exceeds nature securement 11:1 in the Mid-Atlantic, 3:1 in New England and New York, and 6:1 across
the whole region.
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Figure 1. Estimates of forest conversion to agriculture or development compared with the current
status of forest securement. Securement is defined as forest land permanently secured against
conversion to development and either secured for nature conservation (GAP 1 or 2) or intended for
multiple uses (GAP 3). Each bar represents 100% of the historic forest area. Area to the left of the “0”
axis indicates acreage lost to development or agriculture. Area to the right of the “0” axis indicates the

conservation status of the land remaining as forest.

BN I -

-40% -20% 0% 20% 40% 60% 80%

Region Total Acres

New England & NY Total Acres

Mid-Atlantic Total Acres

Mid-Atlantic Total Acres New England & NY Total Region Total Acres
Acres
DAgriculture -16,713,502 -8,943,989 -25,657,490
B Developed -7,870,818 -5,076,564 -12,947,383
B GAP1lor2 2,208,800 4,291,556 6,500,356
D GAP3 7,009,064 6,864,801 13,873,865
D Unprotected 40,083,064 35,594,494 75,677,558
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Figure 2. Percent of forest acres secured by forest type. Securement is defined as forest land
permanently secured against conversion to development and either intended for nature conservation (GAP
1 or 2) or intended for multiple uses such as forest management (GAP 3).
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Table 1.

Acres of forest by secured land status, forest type and sub-region. % C is the percent

converted and % S is the percent secured. CRI-S is the ratio of conversion to securement and CRI-P is

the ratio of conversion to securement primarily for nature, these were not available by forest type.
Acres in Acres in Acres Un-
Geography Forest Type GAP1lor2 |GAP3 protected [Total Acres J%C |%S |CRI-S |CRI-P
Region Boreal Upland Forest 1,111,849 1,763,714] 6,770,927 9,646,490
Northern Hardwood &
Conifer 3,749,378 7,665,244| 37,516,653| 48,931,275
Central Oak-Pine 1,479,577 3,861,594| 25,565,324 30,906,495
Plantation and Ruderal
Forest 159,303 582,198| 5,821,016| 6,562,516
All Forests 6,500,356] 13,873,865| 75,677,558| 96,051,779
Longleaf Pine 249 1,114 3,639 5,002
Region Total 13,000,712| 13,873,865| 75,677,558 96,051,779 29%| 15% 19 59
Mid-Atlantic Boreal Upland Forest 16,635 48,806 10,190 75,631
Central Oak-Pine 1,227,698 2,977,493] 19,413,322 23,618,513
Longleaf Pine 249 1,114 3,639 5,002
Northern Hardwood &
Conifer 852,003 3,657,810] 16,058,847 20,468,660
Plantation and Ruderal
Forest 112,214 423,840 4,597,067| 5,133,121
Mid-Atlantic Total 2,208,800 7,009,064 40,083,064 49,300,927) 33%| 12% 271 111
New England &
New York Boreal Upland Forest 1,095,214 1,714,908 6,760,737 9,570,860
Central Oak-Pine 251,879 884,100 6,152,002| 7,287,982
Northern Hardwood &
Conifer 2,897,374 4,107,435] 21,457,806 28,462,615
Plantation and Ruderal
Forest 47,088 158,358| 1,223,949| 1,429,395
New England &
New York Total 4,291,556 6,864,801| 35,594,494| 46,750,852) 23% 18% 13 3.3
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Map 2. Forest land by securement level and type.
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Forest Condition: Fragmentation, Structure, Disturbances

Forests in the east have a long history of human use, from widespread local-scale burning by Native
Americans, to extensive clearing for agriculture and pasture by settlers in the 1800s, to the current logging
of hardwoods and conifers for materials. Moreover, as eastern forests recovered from turn-of-the-century
clearing, other changes transformed the land. These include an increase of the human population from a
few hundred thousand to 71 million, and the development of a road network that now includes over
732,000 miles of permanent roads (enough to circle the equator 29 times; Map 3). One effect of these
changes has been dramatic shifts in the type and abundance of wildlife; most dramatically, a decrease in
forest interior species, a spike in the abundance of open habitat species, and a recent increase in forest
generalists and game species (Figure 3). While it is difficult to comprehend the scope of these changes,
the aim of this section is to objectively assess the current age and size structure of the forest, the degree of
forest fragmentation, and trends in the breeding populations of forest dwelling birds.

Fragmentation: Fragmentation occurs when a contiguous area of forest is subdivided into smaller patches,
resulting in each patch having more edge and less interior. Because edge habitat contrasts strongly with
interior - drier and more exposed, higher predator densities, greater susceptibility to blowdowns - the
surrounding edge habitat tends to isolate the interior region and contribute to its degradation. Thus, the
divide-and-conquer effect of fragmentation can lead to an overall deterioration of forest quality and a shift
in associated species from interior specialists to edge generalists. A simple guide to understanding forest
interior is available from the Ontario Extension Office here:

http://www.Irconline.com/Extension_Notes English/pdf/forinterior.pdf

Figure 3. Changes in forest cover, population, and wildlife composition over the last three centuries.
The left figure shows the extent of clearing over the last two centuries juxtaposed against human
population growth. The right figure illustrates changes in the abundance of common species and habitats.
Source: David Foster, used with permission.
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Map 3. Distance to major roads.
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Roads affect forest systems primarily by providing access into forest interior regions, thus decreasing the
amount of sheltered secluded habitat preferred by many species for breeding. Additionally, heavily-used
paved roads create noisy edge habitat that many species avoid, and the roads themselves may form
movement barriers to small mammals, reptiles, and amphibians. To evaluate the extent and potential
impact, of roads on forests in the region, we examined the patterns created when major roads connect to
encircle contiguous blocks of forest (Map 3). To this end, we defined a forest block as a distinct area of
forest surrounded on all sides by major roads (e.g. wide paved roads with significant traffic volume, Tele
Atlas North America, Inc. 2009), and we mapped the major-road bounded blocks comprehensively across
the region (Map 4). The area of each block was calculated, assigned to a block size class, and the amount
of each forest type within each block was summarized to determine the size class distribution of different
forest types (Figure 4, Table 2). Our assumption was that the highest quality interior habitat would be
found in the central core of each block, essentially the region greater than 100 meters from any major
road, field or developed area, and that the effects of the fragmenting feature would decrease with the size
of the blocks (Map 3).

Across the entire region, block size distribution patterns showed a relatively even distribution of forest
block sizes; small blocks less than 10,000 acres accounted for 20 percent of the acreage, and huge blocks
over 250,000 acres accounted for 15 percent of the acreage (Figure 4, third column from the right). The
forest types differed in their degree of fragmentation with boreal upland forest being the least fragmented
forest type with 74 percent of its area in blocks over 250,000 acres. Central oak-pine forest, in contrast,
had less than 1 percent of its distribution in blocks over 250,000 acres, and almost 19 percent of its
distribution in blocks less than 5,000 acres (Figure 4). Overlaying the secured lands on the forest blocks
revealed that conservation lands were correlated with the larger blocks, suggesting that the larger blocks
may be a result of conservation efforts (Figure 5).

The two sub-regions differed in their degree of fragmentation. The New England and New York region
had 20 percent more large blocks than the Mid-Atlantic, although both shared roughly the same amount
of smaller blocks (Figure 4). Blocks of central oak-pine forest were actually larger in the Mid- Atlantic,
where this forest type dominates, than in New England and New York, where it is restricted to low
elevations and coastal areas which are highly developed (Table 2).

Connectivity: One solution to the pervasive problem of fragmentation is to preserve connectivity, which
helps maintain the quality of the whole ecosystem. The metric we used to measure connectivity - local
connectedness - is related to, but more sensitive than, the forest block analysis of the previous section.
Using more than just major roads, this metric takes into account the impacts of local roads, as well as the
density of all nearby roads and the degree of nearby conversion. The assessment method treats the
landscape as having a gradient of permeability where highly contrasting land cover types have reduced
permeability between them, and highly similar ones have enhanced permeability. In applying the metric,
we differentiated between developed lands, agricultural lands, and natural cover, but all forms of natural
land cover were combined into one class for the analysis. The assessment of local connectivity was
developed and run by Brad Compton at the University of Massachusetts (Compton 2010), based on the 30
m National Land Cover dataset (Homer et al. 2004) land cover map supplemented with major and minor
road information (Tele Atlas North America, Inc. 2009 —see data sources Appendix A).
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Map 4. Major road bounded block size.
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Figure 4. Percent of forest acres within major road bounded blocks. Size classes are in acres (*note
figures do not include all local paved roads or any unpaved roads).
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Figure 5. Secured status by block size. Securement is defined as forest land permanently secured
against conversion to development and either secured primarily for nature (GAP 1 or 2) or intended for
multiple uses such as forest management (GAP 3).
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Table 2. Acres of forest type within each size class of the major road bounded blocks. The forest
types are Boreal Upland (BU), Northern Hardwood and Conifer (NH), Central Oak-Pine (OP), and
Ruderal and Plantation (PR).

Block Size in
Region Acres BU [NH |OP |PR |Total |Total Acres
< 1000 0%] 1%| 2%| 2%| 1% 1,035,054
1000 < 2000 0%] 1%| 2%| 2%| 1% 1,228,634
2000 < 5000 1% 2% 6%| 5% 3% 3,285,943
5000 < 10000 3%| 4%| 8%]| 8%| 5% 5,221,306
10000 < 20000 4%]| 9%| 12%)| 14%]| 10% 9,386,511
20000 < 50000 10%| 24%]| 24%| 28%| 23% 21,950,231
50000 < 100000 8%]| 22%| 23%]| 19%]| 21% 20,019,168
100000 < 250000 16%)| 22%| 21%| 17%]| 21% 20,201,795
>250000 58%)| 15% 2%]| 5%]| 14% 13,723,138
Region Total 100% 96,051,779
Mid-Atlantic <1000 0%]| 1% 1% 3% 1% 545,838
1000 < 2000 0%] 1%| 2%| 3%| 1% 649,371
2000 < 5000 0%] 2%| 4%| 6%| 3% 1,717,816
5000 < 10000 0%] 5%| 6% 8%| 6% 2,783,843
10000 < 20000 0%] 10%| 10%]| 15%]| 10% 5,101,972
20000 < 50000 2%| 28%| 24%]| 29%]| 26% 12,970,786
50000 < 100000 8%]| 26%| 26%]| 20%]| 25% 12,502,358
100000 < 250000 50%| 22%| 26%]| 16%]| 23% 11,521,231
>250000 40%)| 5%| 2%| 2%| 3% 1,507,711
Mid-Atlantic Total 100% 49,300,927
NE & NY < 1000 0%] 1%| 4%| 1%| 1% 489,215
1000 < 2000 0%] 1%| 5%| 1%| 1% 579,263
2000 < 5000 1%| 2% 11%| 3%| 3% 1,568,127
5000 < 10000 3%| 4%| 13%| 6%| 5% 2,437,462
10000 < 20000 4%] 8%| 20%| 11%| 9% 4,284,540
20000 < 50000 10%| 21%]| 24%| 24%| 19% 8,979,445
50000 < 100000 8%]| 19%| 15%]| 18%]| 16% 7,516,810
100000 < 250000 15%( 22%| 8%| 20%| 19% 8,680,564
>250000 58%| 22%| 1%]| 14%]| 26% 12,215,427
NE & NY Total 100% 46,750,852
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For every 30 m grid cell in the region, a circular area with a 3 km radius around the cell was evaluated
and the amount of resistance /permeability was calculated to create a wall-to-wall grid with cell values
ranging from 0 to 100; “0” indicating complete impermeability (e.g. developed) and “100” indicating
complete permeability (e.g. natural cover with no barriers, Figure 6). See Appendix B for detail.

We measured the connectedness of the four forest types by overlaying the local connectedness grid on all
cells of forest cover and tabulating the mean and variance for all cells of each forest type. Results
indicated that across all areas of forest, the mean connectedness score was “41” suggesting a loss of over
half of their natural connectivity (Map 5). Visually, areas with this score appear to have fairly contiguous
cover, broken by small patches of field, power-lines or minor roads (Figure 6).

The three natural forest types differed markedly in their connectedness scores. Boreal upland forest
scored the highest with a mean score of “66,” and the central oak-pine forest scored the lowest with a
mean score of “31,” the latter score being similar to ruderal forest (Figure 7).

Figure 6. Aerial photo image of areas with different connectedness scores. The image on the left has a
mean score of “23” for the area under the circle; the one on the right has a mean score of “43” for the area
under the circle. A pristine area with no roads, power-lines, development or farms would score “100”.

Figure 7. Average connectedness scores for the four forest types. Error bars show one standard
deviation above and below the mean.
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Map 5. Local Connectedness.

Conservation Status of Fish, Wildlife, and Natural Habitats in the Northeast Landscape 4-15

The Nature Conservancy * Eastern Conservation Science * Eastern Division * 99 Bedford St « Boston, MA 02111



Chapter 4 - Eastern Forests
We found that the local connectedness scores were directly related to the forest block size such that
connectedness increased at a faster rate as the blocks got larger (Figure 8).

Figure 8. Average connectedness scores of forest cells in different major road block size classes. The
relationship is described by the equation: Average connectedness = 1.995 * block size class’**
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Age and Size Structure: The age and size structure of a forest provides a picture of ecosystem
development. Over centuries, an unmanaged forest will develop a complex structural heterogeneity
characteristic of the classic self regenerating uneven-aged old growth stand (Figure 9). In contrast, a
young or heavily managed forest is more likely to have an even age structure with most trees being close
in age, and the spread of ages approximating a normal distribution with spikes of recruitment to the left of
the mean.

Figure 9. Characteristic old growth plots of a boreal forest stand. The chart shows the uneven age
size classes as spikes in older age classes (adopted from McCarthy and Weetman 2006).
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We used USDA Forest Service’s Forest Inventory and Analysis (FIA) data to assess the age and size
structure of forests in the region. FIA is an annual and continuous forest census, designed to collect the
information needed to evaluate whether current forest management practices are sustainable in the long
run. The survey collects data on tree species composition, size, and health of trees; tree growth, mortality,
and removals by harvest. More information on the program is available here: http://fia.fs.fed.us/

We obtained all the available FIA samples for this region from USFS, with each plot containing
information on its tree composition, age, and size structure. To connect the FIA data with the maps of
forest types, we overlaid the points on the forest type data layer and assigned each point to one of the four
major forest types. Note that the FIA point locations we received were slightly generalized (5000 k
buffer) to protect the actual location of the plot, so there may be error associated with these assignments;
presumably the error was distributed evenly across the forest types so as not to skew the results.
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Specifics on the FIA data: In total, we were provided with 11,352 samples, but not all plots were
usable for each analysis so the actual numbers used are given with each result. The plots were
collected between 2001 and 2006 in 13 states and were a mix of partial and complete cycles, with no
repeat measures of the same plot. Three states (PA, NY, ME) accounted for 55 percent of the
samples, with all other states making up 5 percent or less of the samples. Most of the plots were
National FIA mapped plot design consisting of four fixed-radius subplots (4081) or Northeastern
Station designs (4676). For individual trees, we only used information from the “Tree” table, and this
restricts our data to stems over 1” in diameter, and 1’ in height. FIA surveys include a “Seedling”
table designed to sample regeneration of seedlings with diameters less than <1.0 inch including
conifer seedlings are at least 6 inches tall and hardwood seedlings are at least 12 inches tall. Because
we did not use this table, information on seedlings and regenerating saplings under 1 diameter is
not summarized here. Samples were collected fairly close to roads, with 29 percent less than 1000 ft.
from a road, 22 percent between 1000 ft. and 1 mile, and 4 percent over 1 mile. Distance to a road
was not recorded for the remaining samples.
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We assessed forest age and size structure at two scales: across-stands and within stands. To examine the
across-stand structure we tabulated the average stand age for each forest type using the FIA field “stand
age,” (STDAGE in Condition table: The average total age, to the nearest year, of the trees in the
predominant stand-size class of the condition, determined using local procedures). We examined the
stand age distributions across all stands in the region using histograms to show the frequency of age
classes (Figure 10). Across all stands, we expected a wide range of stand ages indicating forests with
different cutting histories and intensities, but the results showed that our forests are overwhelmingly
similar in age with the average age being 60 years and most stands (68 percent) averaging between 50 and
90 years old (Figure 10). There was little difference in average stand age between forest types, although
the upland boreal forest had a substantially larger component of young, 20-30 year old, stands, perhaps
reflecting more active logging (Figure 10 and 11).
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Figure 10. Frequency distributions showing the average stand age by forest type. Charts are based
on all FIA sample points that contained information on stand age: Upland Boreal (966), Northern
Hardwood (4283), Central Oak-Pine (1501). This information based the field “STDAGE” in table of plot
condition: defined as the average total age, to the nearest year, of the trees in the predominant stand-size
class of the condition, determined using local procedures.

Figure 11. Average stand age: Standard deviation and range of each forest types. Mean ages are:
Upland Boreal = 56.1, Central Oak-Pine = 62.9, Northern Hardwood = 60.6, All Forests = 60.4. Data

sources as for Figure 10
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The size structure of forests is easier to measure in the field than the age structure, as the latter requires
coring individual trees. Thus, the FIA data had more comprehensive information on size structure, and,
because size is recorded along with each individual tree species, we could summarize the internal size
structure for each sample. To summarize size we used the FIA field “current diameter” (DIA in the Tree
Table: The current diameter -in inches- of the sample tree at the point of diameter measurement. All
measurements were for breast height). To standardize these measurements to a one-acre unit, plot and
micro-plot data was multiplied by the expansion factor given in the “trees per acre” field.  Results of
summarizing the size structure across all plots indicated that the forest stands were almost entirely
composed of small trees: 3” to 4” in diameter (Figure 12). Across all forest types the most frequent size
class was 3” in diameter, but the upland boreal forest had fewer classes over 11” Although size is not
necessarily related to age, the size structure patterns corresponded with the patterns of age structure.

Figure 12. Stand level size structure of forests in the Northeast and Mid-Atlantic. The figures are
based on the field “diameter” (DIA) in the FIA Tree table: defined as the current diameter - in inches - of
the sample tree at breast height (DBH). Information is for all trees over 1” in diameter or 1’ in height. For
each forest type, this amounts to the following: Upland Boreal (40,266 trees), Northern Hardwood and
Conifer (145,832 trees), Central Oak-Pine (47,309 trees). Regenerating seedlings and saplings under 1
diameter and 10’ in height are not included in these charts.
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In addition to individual tree size measurements, FIA crews make their own plot-based field assessment
of size class distributions using four simple categories, recorded in the data as the “field-stand size class
code.” (FLDSZCD in the Condition table: stand-size class assigned by the field crew). A classification of
the predominant (based on stocking) diameter class of live trees within the condition; ranging from 0 =
Non-stocked and 1 = 1-4.9 to 5 = >40+ inches). We summarized this information by forest type and found
that it strongly reinforced the patterns described above (Figure 13). The upland boreal forest was
composed of 30 percent seedlings and saplings under 5” in diameter, while the northern hardwood and
central oak-pine had had only 10 percent of their trees this small size class; both of the latter types having
the majority of their trees in size class 3 (9-20” in diameter). No significant component of any forest types
was in the larger size classes 4 or 5, indicating that in none of the almost 7,000 usable samples was the
plurality of the canopy cover made up of trees over 20” in diameter. The results suggest that the forests in
this region are not simply growing back after 19™ century clearing but are actively being maintained in a
young state with small diameter trees.

Figure 13. Size structure classes for the forest types based on the field stand-size code. This is a field
assigned classification where Class 1 = Seedlings, saplings, two-thirds of stand less than 5 inches, Class 2
= one-third of crown cover is in trees greater than 5 inches and the plurality of cover is softwoods 5-9
inches or softwoods 5-11 inches in diameter, Class 3 = plurality of cover is softwoods 9-20 inches or
softwoods 11-20 inches in diameter, and Class 4 = plurality of crown cover is 20-40 inches in diameter.
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Forest Disturbance: Eastern forests are subject to an
array of natural disturbances and over time these
structure the ecosystem. Disturbances have several
benefits, as patches of tree damage free up resources
such as light and water, and contribute nutrients and
woody debris to the soil. Periodic insect outbreaks may
be accompanied by irruptions of specialist bird species,
and fires may stimulate the regenerations of particular
species. This constant adjusting to the perpetual cycles
of disturbances creates a shifting mosaic of ages and
composition in an old forest.

To understand the extent of various forest disturbances
we again used the FIA data, in which primary
disturbances were noted by field crews when the data is
collected. From this information it was possible to
create a disturbance profile for each forest types (Figure
14). Importantly, 96 percent of the forest stands showed
no effects from natural disturbance; the pie-charts and
damage percentages shown in Figure 14 reflect only the

Chapter 4 - Eastern Forests

Natural Disturbance Types in FIA

Ice: snapping of branches or crown by
ice load

Wind: blowdowns and breakage from
downburst and hurricanes

Fire: mortality or scarring from crown
and understory fires

Flood: mortality or stress from flooding

Drought: mortality due to insufficient
water availability

Animal: damage by deer, porcupine,
beaver

Insect: leaf and bark damage by insects

Vegetation: competition or suppression
by vines etc.

4 percent of the samples that had evidence of disturbance. Harvesting is treated as a special case of
disturbance by FIA and is tracked separately; we also examined it separately.

Among all forests, ice was the predominant natural disturbance accounting for 24 percent of all observed
tree damage (Figure 14). The next three most common disturbances were all biotic: animals, vegetation,
and insects. Upland boreal forests had simpler disturbance regimes, ice and wind were the prevalent
disturbances and five types accounted for all the observed damage. Northern hardwood forests had more
complex disturbance profiles with evidence of nine disturbance types, and dominated by ice and animal
damage. Oak-pine forests were similar to northern hardwoods but differed in having a larger component
of fire and vegetation impacts, and less ice damage.

We examined forest harvesting patterns separately from disturbance using the treatment information
recorded for each stand that indicated whether the stand was recently cut, or if it showed signs of harvest
preparation. Over all forests types, 10 percent showed some evidence of harvest (Figure 15). More than
twice as much harvesting was found in the upland boreal forest stands than in the oak pine forests, the
former having evidence of cutting in 14 percent of the stands, and the latter in 6 percent.
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Figure 14. Disturbances and forest types: The relative amounts of disturbances affecting forest.
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Trends in Forest Bird Abundance

Changes in the abundance of forest breeding birds may give some indication of forest quality and
condition. However, because abundance shifts in any individual species may be unrelated to local forest
characteristics, bird data is most telling when they show consistent trends across many species and many
states. We identified a set of breeding species associated with each of the four forest types based on a
published list of preferred breeding habitat for northeast wildlife (DeGraaf and Yamasaki, 2001), and then
used breeding bird survey data to examine their regional abundance patterns over the last four decades.

The breeding bird survey (BBS) is a long-term, large-scale, avian monitoring program initiated in 1966 to
track the status and trends of North American bird populations, and coordinated in the US by the USGS
Patuxent Wildlife Research Center. More information on the program may be found here:
http://www.pwrc.usgs.gov/bbs/.

The breeding bird survey annually collects bird population data along roadside routes allowing users to
inspect trends occurring within states, regions, and continentally. We summarized statistically significant
declines and increases for each species in each state, using only species for which there was adequate data
(category blue or yellow). Next, we looked at the data across all states to examine how consistent the
trend was across the region. In the tables below, for each species we show whether there was a consistent
trend across states, whether it was an increase, decrease or mixed signal, how many states it was detected
in, and whether the trend was apparent at both the 40 year time interval and a more recent 20 year time
interval.

Upland Boreal Forest: DeGraaf and Yamasaki (2001) list 32 species as breeding in spruce or fir forests
and the breeding bird survey had sufficient data on 19 of them to examine temporal trends. Results
indicated more consistent increases than declines, with four species: magnolia warbler, red-breasted
nuthatch, northern parula, and yellow-rumped warbler, increasing in three or four states over both
time intervals (Table 3). Mild declines were apparent in purple finch in four states. Olive-sided
flycatchers have sharply declined in two states over forty years. In the last twenty years, yellow warblers
have declined in five states and Nashville warblers in two, suggesting some concern about these species.
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Table 3. Forty year trends in the abundance of bird species associated with Boreal Upland Forests.
DNS = Declining or not Significant, INS = Increasing or not significant, DI = Declining and Increasing,

NS = Not significant. Data quality codes: B= blue adequate data, Y = yellow, usable but with significant
gaps, R = red data not usable. The total possible states for this group was six.

BOREAL UPLAND FOREST 40 Year Trend (1966-2007) 20 Year Trend (1980-2007)

Declines Increases Declines Increases

(# of (# of Data Regional (# of (# of Data Regional
SPECIES Status states) states) Quality Trend Status states) states) Quality Trend
Purple Finch DNS 4 0B -0.6|DNS 2 0B 0.5
Blackburnian Warbler DNS 2 0B 0.6/ DI 1 1B 1.1
Olive-sided Flycatcher DNS 2 oY -5.1|DNS 2 oY -6.7
Bay-breasted Warbler DNS 1 (% -1{NS 0 oy -1.3
Dark-eyed Junco DNS 1 0B O[NS 0 0B 0
Ruby-crowned Kinglet DNS 1 0B -4.4|DNS 1 0B -2.7
Magnolia Warbler INS 0 4B 3.1JINS 0 3B 2.1
Red-breasted Nuthatch INS 0 4B 1.6/INS 0 2B 0.9
Northern Parula INS 0 3B 1.7|INS 0 3B 1.8
Yellow-rumped Warbler INS 0 3Y 2.1]INS 0 2Y 1.2
Swainson's Thrush INS 0 1B 0.5|INS 0 1B 1
Yellow Warbler DI 2 1Y -0.3|DNS 5 oY -1.1
Hermit Thrush DI 1 3Y 2.5[INS 0 3Y 2.8
Evening Grosbeak DI 1 2B -8.1|DNS 1 0B -9.9
Nashville Warbler DI 1 1y -0.9|DNS 2 oY -2.2
Boreal Chickadee NS 0 oy 1.2|NS 0 oY 1.4
Cape May Warbler NS 0 oY -3.4{DNS 1 oY -5
Golden-crowned Kinglet NS 0 oY 1|DNS 1 oy -0.3
Pine Siskin NS 0 (VA4 -2.6|NS 0 0y -2
Black-backed Woodpecker NS 0 OR 1.3|NS 0 OR -2.1]
Sharp-shinned Hawk INS 0 4 R 5.3|INS 0 2R 3.2
Blackpoll Warbler NS 0 OR -3.8|NS 0 OR -2.5
Gray Jay NS 0 OR 2.1INS 0 OR -0.9)
Merlin NS 0 OR -5.2INS 0 OR -5.6)
Red Crossbill NS 0 OR 7.1yNS 0 OR -0.1
Rusty Blackbird NS 0 OR 10.6|NS 0 OR 10.3
White-winged Crossbill NS 0 0OR 0.5|NS 0 OR -1.2)

Northern Hardwood and Conifer Forest: DeGraaf and Yamasaki (2001) list 37 species as breeding in
Northern Hardwood forest; the breeding bird survey had adequate data on 27 of them (Table 4). Of those
217, six species showed significant declines in four or more states and over multiple decades: wood
thrush, least flycatcher, common yellowthroat, black-and-white warbler, rose-breasted grosbeak,
and scarlet tanager. Wood thrush declines were the most widespread, occurring in ten states, and
worsening in recent years. In contrast, five species showed increases across three or more states: white-
breasted nuthatch, ruby-throated hummingbird, black-capped chickadee, northern parula, and
ovenbird. Five of the six declining species are described in the literature (Poole and Gill, 1999-ongoing)
as sensitive to forest fragmentation, as are ovenbirds which are increasing in three states. In contrast, the
increasing chickadee, nuthatch and hummingbird are common feeder birds that appear to do well in
fragmented systems. Among the mixed trend species, pileated woodpeckers are apparently rebounding
from low population levels associated with forest clearing, but veery have declined in six states.
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Table 4. Forty year trends in the abundance of bird species associated with Northern Hardwood
and Conifer Forest. DNS = Declining or not Significant, INS = Increasing or not significant, DI =
Declining and Increasing, NS = Not significant. Data quality codes: B= blue adequate data, Y = yellow,
usable but with significant gaps, R = red data not usable.

NORTHERN HARDWOOD & CONIFER|40 Year Trend (1966-2007) 20 Year Trend (1980-2007)
Declines Increases Declines Increas
(# of (# of Data Regional (# of es (#of Data Regional

SPECIES Status states) states) Quality Trend Status states) states) Quality Trend
Wood Thrush DNS 10 oY -2.2|DNS 11 oy -2.3
Least Flycatcher DNS 8 0B -2|DNS 8 0B -2.4
Common Yellowthroat DNS 7 oY -0.4]DNS 10 oy -0.7
Black-and-white Warbler DNS 6 0B -2.5|DNS 6 0B -3
Rose-breasted Grosbeak DNS 4 oy -0.8|DNS 6 oY -2.2
Scarlet Tanager DNS 4 oY -0.4]DNS 4 oy -0.6
Ruffed Grouse DNS 2 oY -3|DNS 1 oY -7.4
Broad-winged Hawk DNS 1 oY 1.2|DNS 1 oY 1.6
Tennessee Warbler DNS 1 0Y -8.4|DNS 1 0Y -12.7|
White-breasted Nuthatch INS 0 5Y 2.4{INS 0 6Y 2.4
Ruby-thr. Hummingbird INS 0 a4y 2.5|DI 1 3Y 1.5
Black-capped Chickadee INS 0 3B 1| DI 1 1B 0.2
Ovenbird INS 0 3B 1.4|DI 2 3B 1.1
Northern Parula INS 0 3B 1.7}INS 0 3B 1.8
Philadelphia Vireo INS 0 1Y 12.6]INS 0 1y 11.1
Swainson's Thrush INS 0 1B 0.5INS 0 1B 1
Mourning Warbler INS 0 1Y 1INS 0 oY 0.5
Prothonotary Warbler INS 0 1Y 1.5|NS 0 0Y 1.6
Chestnut-sided Warbler DI 5 1B -0.5| DI 4 2B -0.2
American Redstart DI 4 1B -1.2|DI 4 2B -1.2
Veery DI 4 1Y -1.3|DI 6 1Y -1.9
Red-eyed Vireo DI 2 5Y 1.3|DI 2 5Y 1.2
Pileated Woodpecker DI 1 10 B 3.1{DI 1 6B 2.4
Hermit Thrush DI 1 3Y 2.5|INS 0 3Y 2.8
Hairy Woodpecker DI 1 2Y 1.7]INS 0 2Y 2.8
Downy Woodpecker DI 1 1Y -0.41DI 1 1y -0.4
Nashville Warbler DI 1 1Y -0.9| DNS 2 oY -2.2

Central Oak-Pine Forest: DeGraaf and Yamasaki (2001) list 45 species as breeding in Oak-Pine forest;
the breeding bird survey has adequate data on 40 of them (Table 5). Of those 40, 11 showed significant
declines in three or more states and over multiple decades: eastern towhee, northern flicker, wood
thrush, brown thrasher, least flycatcher, common yellowthroat, black-and-white warbler, rose-
breasted grosbeak, scarlet tanager, blue-winged warbler, and prairie warbler (six species overlap
with northern hardwood forest). Declines of eastern towhee and northern flicker were the most
widespread, occurring in 11 or more states, and continuing in recent years. In contrast, ten species showed
increases in three or more states: tufted titmouse, wild turkey, eastern bluebird, red-bellied
woodpecker, pine warbler, red-tailed hawk, white-breasted nuthatch, red-breasted nuthatch, ruby-
throated hummingbird, and ovenbird. As for northern hardwood forests, the increasing birds are mostly
common birds of rural landscapes, familiar with fragmentation, but other than ovenbird, the five declining
species are known to be sensitive to forest fragmentation (Poole and Gill 1999-ongoing). Among the
mixed trend species, mourning dove and pileated woodpecker are increasing in most states, while blue
jay showed decreases in six states.
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Table 5. Forty year trends in the abundance of bird species associated with Central Oak-Pine
Forest. DNS = Declining or not Significant, INS = Increasing or not significant, DI = Declining and
Increasing, NS = Not significant. Data quality codes: B= blue adequate data, Y = yellow, usable but with
significant gaps, R = red data not usable.

CENTRAL OAK_PINE 40 Year Trend (1966-2007) 20 Year Trend (1980-2007)

Declines Increases Declines Increases

(# of (# of Data Regional (# of (# of Data Regional
SPECIES Status states) states) Quality Trend Status states) states) Quality Trend
Eastern Towhee DNS 12 oy -2.6|DNS 7 oy -0.7]
Northern Flicker DNS 11 oy -2.9|DNS 8 oYy -1.1]
Wood Thrush DNS 10 oy -2.2|DNS 11 oy -2.3
Brown Thrasher DNS 8 0B -2.4|DNS 3 0B -0.6)
Least Flycatcher DNS 8 0B -2|DNS 8 0B -2.4
Common Yellowthroat DNS 7 oY -0.4|DNS 10 oY -0.7|
Black-and-white Warbler |DNS 6 0B -2.5|DNS 6 0B -3
Rose-breasted Grosbeak |DNS 4 (% -0.8|DNS 6 oy -2.2)
Scarlet Tanager DNS 4 oy -0.4]DNS 4 oy -0.6]
Blue-winged Warbler DNS 3 oY -1.2|DNS 3 oY -2.9
Prairie Warbler DNS 3 0B -2.1|DNS 4 0B -1.8]
Blackburnian Warbler DNS 2 0B 0.6|DI 1 1B 1.1
Canada Warbler DNS 2 oy -2.7|DNS 3 oY -2.5
Whip-poor-will DNS 2 oy -2.9|DNS 2 oy -3.8]
Broad-winged Hawk DNS 1 oy 1.2|DNS 1 oy 1.6
Yellow-throated Vireo DNS 1 oy 0|DNS 2 oY 0|
Tufted Titmouse INS 0 9Y 1.9]INS 0 8Y 1.9
Wild Turkey INS 0 8Y 8.9]INS 0 7Y 10.1
Eastern Bluebird INS 0 7Y 1.8|INS 0 6Y 1.6
Red-bellied Woodpecker |INS 0 7Y 2.4{INS 0 8Y 3
Pine Warbler INS 0 6Y 1.7|INS 0 5Y 0.3
Red-tailed Hawk INS 0 6Y 2.6|INS 0 1Y 1.7]
White-breasted Nuthatch |INS 0 5Y 2.4]INS 0 6Y 2.4
Red-breasted Nuthatch INS 0 4B 1.6/INS 0 2B 0.9
Ruby-thr. Hummingbird INS 0 4y 2.5|DI 1 3Y 1.5
Ovenbird INS 0 3B 1.4]DI 2 3B 1.1
Prothonotary Warbler INS 0 1Y 1.5|NS 0 (% 1.6
Worm-eating Warbler INS 0 1y -0.8| DI 1 1Y -1.2]
Blue Jay DI 6 2B -0.6|DI 6 1B -0.5
Gray Catbird DI 4 2Y 0.1]DI 3 2Y 0.2
Black-billed Cuckoo DI 4 1Y -2.6|DI 2 1Y -3.4
Chipping Sparrow DI 3 4Y -0.8|DI 3 3Y -0.8]
Yellow-billed Cuckoo DI 3 1Y -0.6|DNS 3 oy -1
Blue-gray Gnatcatcher DI 2 1B -0.3|DNS 2 0B -0.7,
Cerulean Warbler DI 2 1Y -3.4{INS 0 1Y -1.7
Red-headed Woodpecker |DI 2 1Y -1.6|DNS 1 oY 1.8
Pileated Woodpecker DI 1 10 B 3.1|DI 1 6B 2.4
Mourning Dove DI 1 8Y 1.3|DI 2 7Y 0.7
Hermit Thrush DI 1 3Y 2.5|INS 0 3Y 2.8
Downy Woodpecker DI 1 1Y -0.4|DI 1 1Y -0.4]
Sharp-shinned Hawk INS 0 4 R 5.3|INS 0 2R 3.2
Barred Owl INS 0 2R 6[INS 0 2R 6.3
Cooper's Hawk INS 0 2R 10| DI 1 3R 7.2
Gray Jay NS 0 OR 2.1INS 0 0 R -0.9
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Synthesis of Species Data with Forest Condition

We tested whether significant trends in breeding birds — both increases and decreases — correlated in any
way with the metrics of forest condition. To do this, we first tabulated the number of species in each
forest type showing a significant trend in three or more states, and the proportion of all possible states that
showed trends. Next we tested whether these summary numbers correlated with the average
connectedness, mean age, percent cutting, and the percent of the forest in very large or very small blocks.
The results can only hint at possible relationships because we did not correct for state size, inventory
effort, or the ease with which particular species can be monitored. Never-the-less changes to breeding
birds appeared to be most extensive in the oak-pine forest, and changes across the three forest types were
correlated with increasing forest fragmentation (Figure 15). Degree of harvest was less correlated with
changes in bird abundances suggesting that logging may have a less dramatic effect of bird populations
than fragmentation. This question, however, needs further research.

Table 6. Summaries of bird declines and increases. This chart shows stand age, forest fragmentation
and local connectedness, by forest types. All of these averages are strongly correlated with forest type but
the correlations are highest between the number of declines and the average connectedness and between
the total changes in bird composition (summary of declines and increases) and the number of block less
than 5,000 acres.

Species Change in>=30% of |Average % Blocks % Blocks Average
Species Change in >= 3 States JAll Possible States stand age >250K <5K Connectness
Total Total
Forest Types Declines Increases Change [Declines Increases Change
Boreal Upland 1 4 5 3 4 7, 56 58 1 66)
Northern Hardwood 6 5 11 6 5 11 62 15 4 44
Oak-Pine 11 10 21 9 9 18] 63 2 10 30

Figure 15. Relationships between bird declines and increases and average fragmentation
(calculated as the inverse of local connectedness, or as the % of blocks under 5000 acres).
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Species names

American basswood (Tilia americana)
American beech (Fagus grandifolia)
American ginseng (Panax quinquefolius)
American mountain-ash (Sorbus americana)
balsam fir (Abies balsamea)

bear oak (Quercus. ilicifolia)

birch (Betula spp.)

black bugbane (Actaea racemosa)

black bugbane (Cimicifuga racemosa)

black cherry (Prunus serotina)

black oak (Quercus velutina)

Black spruce (Picea mariana)

black walnut (Juglans nigra)

blue cohosh (Caulophyllum thalictroides)
Catawba rosebay (Rhododendron catawbiense)
chalk maple (Acer leucoderme)

chestnut oak (Quercus prinus)

Clayton's sweetroot (Osmorhiza claytonia)
cucumber-tree (Magnolia acuminata)
eastern red-cedar (Juniperus virginiana)
eastern white pine (Pinus strobes)

heartleaf (Hexastylis spp.)

highland doghobble (Leucothoe fontanesiana)
jack in the pulpit (Arisaema triphyllum)
jack pine (Pinus banksiana)

mockernut hickory (Carya alba)

mountain magnolia (Magnolia fraseri)
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mountain silverbell (Halesia tetraptera)
mountain woodfern (Dryopteris campyloptera)
mountain woodsorrel (Oxalis montana)
northern maidenhair (Adiantum pedatum)\
northern mountain-ash (Sorbus decora)
northern red oak (Quercus rubra)

paper birch (Betula papyrifera)

pitch pine (Pinus rigida)

red hickory (Carya ovalis)

red maple (Acer rubrum)

red pine (Pinus resinosa)

red spruce (Picea rubens)

running strawberry bush (Euonymus obovatus)
scarlet oak (Quercus coccinea)

shagbark hickory (Carya ovata)

smooth Solomon's seal (Polygonatum biflorum)
sourwood (Oxydendrum arboreum)

southern sugar maple (Acer barbatum)

Spruce (Picea spp.)

stickywilly (Galium aparine)

strawberry bush (Euonymus americana)

sugar maple (Acer saccharum)

sweet birch (Betula lenta)

Table Mountain pine (P. pungens)

tuliptree (Liriodendron tulipifera)
umbrella-tree (Magnolia tripetala)

Virginia pine (Pinus virginiana)
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white ash (Fraxinus Americana) wild hydrangea (Hydrangea arborescens)
white oak (Quercus alba) yellow birch (Betula alleghaniensis)
white trillium (Trillium grandiflorum) yellow buckeye (Aesculus flava)
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CHAPTER
Wetlands
Condition and Conservation Status April 2011

M. Anderson & A. Olivero Sheldon

From marshes, to swamps, to bogs, to fens, to floodplains, wetlands are among the most productive and
diverse ecosystems on earth, and a truly distinctive feature of the eastern landscape. Dominated by rooted
plants that thrive in saturated, spongy soils, wetlands form in depressions where surface water collects
(basin wetlands), in areas subject to regular flooding by stream overflow and ground water discharge
(alluvial wetlands), or in places of tidal inundation (tidal wetlands). In this region, there are over 750,000
individual wetlands and collectively they account for 8.4 million acres, representing 5 percent of the land
area. In this chapter, we examine their loss and degradation, as well as their conservation, and consider
the implications of these factors to wildlife.

Summary of Findings

Distribution, Loss, and Protection: Seven percent of the region was once covered by wetlands,
mostly swamps, peatlands, and marshes, but at least one-quarter of that (2.8 million acres) has been
converted to agriculture or development. Conservation efforts have secured 25 percent of the
remaining 8.4 million wetland acres, equivalent to 19 percent of the historic distribution. Protection
has not been spread evenly across wetland types. Almost one-third of the largest tidal marshes are
entirely secured, but river-related wetlands, such as floodplain forests, have lost 27 percent of their
historic extent and are only 6 percent secured primarily for nature.

Ecological Condition: Sixty-seven percent of all wetlands in this region have paved roads so close to
them, and in such high densities, that they have likely experienced a loss of species. Moreover, 66
percent have development or agriculture directly in their buffer zones likely resulting in moderate to
severe impacts on biodiversity. On the other hand, the majority of wetlands appear to have expanded
slightly in size over the last 20 years.

Trends in Wetland Birds: There have been substantial changes to wetland bird populations over the
last 40 years, both increases and declines. Species change is correlated with the degree of conversion
in the buffer zone and with the density of nearby roads. Alluvial wetlands have seen the most
declines and tidal marshes the least. Ten wetland breeding bird species are declining in five states or
more, most notably: red-winged blackbird, common yellowthroat, and savannah sparrow. Other
species, such as mallard, Canada goose, and wood duck have increased. Declines and increases
appear to be species specific and may not all be related to local wetland characteristics.

Types of Wetlands and their Fauna

Depending on hydrology, wetlands are dominated by forested swamp (82 percent) or open marsh (18
percent), and this difference in structure results in different wildlife communities. However, wetland
ecosystems are dynamic over time; during wet years emergent marsh areas expand and during dry years
trees and shrubs reclaim ground.
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We used the National Land Cover Dataset Wetland Type Acres Percent

(Homer et al. 2004) to map wetlands. Adjacent : . Alluvial Marsh 205,750 2%
cells of emergent wetland and woody wetland Mrz‘:srfen Basin Marsh 460,715 5%
were extracted to form individual wetland Tidal Marsh 878,839 10%
occurrences. These were classified into alluvial, Forested Alluvial Swamp 1,358,464 16%
basin, and tidal system types as follows: tidal swamp Basin Swamp 4,967,799 59%
wetlands had at least half of their occurrence in Tidal Swamp 550,799 7%
the less than 6 meter elevation coastal zone, All Types 8,422,366 100%
alluvial wetlands had half or more of their Alluvial Total 1,564,214 19%
occurrence located in the floodplain of rivers Settings  |Basin Total 5,428,514 64%
with over 100 sg.km drainage areas, the Tidal Total 1,429,638 17%

remaining occurrences were classified as basin wetlands.

Marshes: These wetlands are formed by herbaceous vegetation, usually fast-growing clonal species such
as cattail, which die back in the winter and reemerge in the spring. Marsh systems are wetter than swamps
and typically contain a mix of open water and vegetated habitat. Marshes occur naturally in three settings
-- basins, alluvial zones, and tidal areas -- and cover 1.5 million acres (Map 1).

Basin marshes are the most numerous type of herbaceous wetland, and were found throughout the region
in depressions where water collects and organic matter accumulates. Eighty percent are under 1,000 acres
in size, and collectively they cover almost half a million acres. They sustain an abundant and diverse
invertebrate fauna and support a wide array of wildlife.

Alluvial marshes are associated with flowing streams and periodic inundation. During floods, they
provide critical nursery and breeding areas for fish and provide food resources to a wide variety of
wildlife. Alluvial marshes were the least common wetland type in the region, having less than half the
extent of basin marshes (250,000 acres), but individual marshes could be extensive, and a quarter of them
were over 1,000 acres. Common species associated with both basin and alluvial marshes include: water
snake, green frog, bullfrog, grey treefrog, spring peeper, painted turtle, star-nosed mole, muskrat, and
mink. Common marsh birds include 17 species and are discussed later in this chapter.

Tidal marshes are a distinct type of emergent wetlands forming in the intertidal coastal fringe and
inundated regularly by salt water. Only a few plant species, such as cordgrass, saltgrass, and glasswort,
can tolerate both salt and freshwater inundation, and these species dominate these unique wetlands. Tidal
marshes provide habitat for a remarkable set of species from fiddler crab to clapper rail, and are important
nursery areas for a variety of marine species. Fringing the coast from Virginia to Maine, tidal marsh was
the most extensive type of emergent marsh in the region, accounting for about 800,000 acres with 53
percent of them being over 1,000 acres in extent.

Forested Swamps: These wetlands are dominated by trees and shrubs that tolerate occasional inundation.
They often surround and interweave with permanently saturated marshes, and also occur in basins,
riversides, and tidal areas (Map 1).
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Map 1. Wetlands be subtype.
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Basin swamps are typified by species such as red maple and spotted alder. They support a diverse
invertebrate fauna, and provide breeding habitat for species like: four-toed salamander, blue-spotted
salamander, American toad, water shrew, and southern flying squirrel. Vernal ponds, and their associate
species, are a common feature of the hummock and hollow structure of forested swamps. Northward,

basin swamps are often dominated by conifers such as spruce and cedar, and may form highly acidic bog
ecosystems characterized by leatherleaf, bog laurel, and Labrador tea. Forested bogs support specialist
species such as carnivorous plants, and the fauna includes: spotted salamander, eastern newt, pickerel frog,
northern leopard from, bog turtle, spotted turtle, and southern bog lemming. Forest swamps provide
habitat for over 40 birds and were the most common wetland in the region (5 million acres).

Alluvial swamps are river-side forests that form in floodplains, old oxbows, or backwater depressions.
Dominated by trees that tolerate dry soils as well as long periods of inundation, such as silver maple,
green ash, and American elm, they often support river-adapted birds such as Acadian flycatcher, cerulean
warbler, hooded warbler, Kentucky warbler, belted king fisher, and bank swallow.

Tidal swamps are a coastal fringe forest that forms on the edges of salt marshes, and are periodically
subject to inundation by fresh or brackish water.

Distribution, Loss, and Protection Status

Wetland Conversion: Wetlands comprise only 5percent of the total land area in this region, but this small
percentage of land supports a large piece of the total biodiversity of the region, including over 1,500
plants considered obligate or facultative wetland species (Reed and Porter 1988), and at least 475 rare
species (see chapter on unique habitats). The immense value of wetlands was unrecognized for most of
the last two centuries during which time they were systematically drained to create land suitable for
agriculture and development.

How many wetlands were lost to conversion? Using historical literature, Dahl (1990) estimated that
across all 14 states in the region, about 7.2 million acres were lost between 1780 and 1980. We revised
these estimates using spatially-specific flow accumulation models combined with topographic position to
identify areas where wetlands occur naturally. Our model encompassed all the known wetlands mapped
by NWI and NLCD, but also identified wet flat settings where wetlands should naturally occur, but that
are now filled with development or agriculture. The results of this analysis suggest that a minimum of 2.8
million and a maximum of 5.6 million acres have been converted: 25 to 50 percent of all historic wetlands.
Our estimate was smaller than Dahl’s, even using our maximum, but there is agreement in the pattern and
magnitude of loss in many individual states, with the discrepancies being mostly in Maine and Maryland
(Figure 1). In our discussion of conversion and securement below, we use the minimum estimate of
wetland loss.

Based on our minimum estimate, results suggest that of all 2.8 million acres of wetlands lost, 14 percent
were converted to agriculture and 10 percent to development. Alluvial wetland had the largest proportion
converted, 27 percent, followed by basin wetlands, 25 percent, and tidal wetlands, 19 percent. (Table 1,
Figure 2).
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Figure 1. Estimates of wetland loss: A state by state comparison of Dahl’s (1990) estimate with those
derived from new spatially explicit models. There is considerable agreement in most states, but large
discrepancies were in Maine and Maryland where Dahl’s estimates were much higher.
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Table 1. Amounts of conversion and securement. The units are in acres, organized by wetland type.
The term “securement” refers to GAP status 1-3 and “secured primarily for nature” to GAP 1-2 only. The
ratio of conversion to Securement (CRI-S) or to land secured Primarily for nature (CRI-P) were
calculated with respect to the total historic acres. %C = percent converted, % S = percent secured.

Un- Total Total
Types Agriculture (%A |Developed |%D [Gap1-2 |%Gl|Gap3  [%G3 |secured |%U |Current |Historic |%C [%S |CRI-S|CRI-P
Tidal 119,202| 0.07| 222,445 0.13] 359,046| 0.20| 227,008 0.13| 843,584|0.48]1,429,638| 1,771,285 0.19| 0.33| 0.6] 1.0
Alluvial 338,004) 0.16 251,889] 0.12) 121,888| 0.06] 194,541) 0.09]1,247,785|0.58]1,564,214[ 2,154,107) 0.27| 0.15| 1.9 4.8
Basin 1,074,815/ 0.15] 745,886 0.10| 535,418| 0.07| 666,621] 0.09]4,226,475(0.58]5,428,514] 7,249,215] 0.25| 0.17| 15 3.4
All Wetlands | 1,579,431| 0.14| 1,206,335 0.11]1,016,352| 0.09] 1,088,169 0.10| 6,317,844/ 0.56] 8,422,366| 11,208,132] 0.25| 0.19] 13| 2.7

Conversion versus Securement: Protection of wetlands effectively began in the 1970’s. During this time,
their value was recognized and quantified and federal and state laws were enacted to curb their loss
(Mitsch and Gosselink 1986). To quantify the amount of wetland securement, we overlaid the TNC
secured land dataset on the wetland occurrences and tabulated the degree of securement for each
occurrence. The results of the overlay indicate that 25 percent of current wetlands (19 percent of historic)
now occur on land that is either secured primarily for nature (9 percent of historic) or secured for multiple
uses (10 percent of historic). Thus, there is now almost as much wetland acreage secured as was lost by
conversion (Tablel, Figure 2). However, the overall pattern largely reflects the conservation of extensive
tidal marshes, where conversion is lower than securement (ratio = 0.3) and conversion equals securement
for nature 1:1. The situation is different for other wetland types. For basin wetlands conversion exceeds
securement about 2:1 and securement for nature 3:1. Alluvial wetlands are the most converted and least
secured with conversion exceeding securement 2:1 and outweighing securement for nature 5:1 (Maps 2-4,
Table 1, Figure 2)
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Map 2. Wetlands by secured area status.
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Map 3. Wetlands by secured area status, New England and New York.
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Map 3. Wetlands by secured area status, Mid-Atlantic.
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Figure 2. Estimates of historic wetland conversion to agriculture or development compared with
the current status of wetland protection. Protection is defined as wetlands secured against conversion
primarily for nature (GAP 1 or 2) or multiple uses (GAP 3). Each bar represents 100 percent of the
historic wetlands. Area to the left of the “0” axis indicates acreage lost to development or agriculture.
Area to the right of the “0” axis indicates remaining wetlands.

Estimated Wetland Loss and Protection Status of Remaining Wetlands

Basin .
Alluvial I]
-4,000,000 -2,000,000 0 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000

Tidal Alluvial Basin All Wetlands

||:|Agricu|ture -119,202 -338,004 -1,074,815 -1,579,431

|. Developed -222,445 -251,889 -745,886 -1,206,335

|I Wetlands: Gap 1 & 2 359,046 121,888 535,418 1,016,352

|- Wetlands: Gap 3 227,008 194,541 666,621 1,088,169

||:| Wetlands: Unprotected 843,584 1,247,785 4,226,475 6,317,844

Alluvial wetlands, such as floodplain forests and river marshes, emerged as the wetland type of greatest
concern in the region as 27 percent of their historic extent has been converted, mostly to agriculture.
Although 15 percent of the historic area is now secured, only 6 percent is secured primarily for nature, so
conversion exceeds securement for nature 5:1 (Table 1). Floodplain forests and alluvial swamps have the
lowest level of biodiversity protection (7 percent) and alluvial marshes are only slightly higher at 10
percent of the remaining area (Figure 3). Because these particularly diverse ecosystems contribute
important services related to flood storage, and because agricultural lands have the potential to be restored
to natural systems, these findings suggest alluvial wetland should be a focus for conservation over the

next decade.

The extremely valuable tidal wetlands have received proportionally the greatest conservation activity with
33 percent of the historic distribution (40 percent of remaining wetlands) secured against conversion,
including 20 percent secured primarily for biodiversity values (Table 1 and Figure 3).
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Figure 3. Conservation status by percent and acreage, of the six wetland types defined above. These
numbers are based on the current area and do not account for the historic distribution.
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% Unsecured 0.78 0.80 0.56 0.63 0.80 0.75
% G3 0.12 0.12 0.18 0.13 0.12 0.15
% G1-2 0.10 0.07 0.26 0.24 0.08 0.10
OUnsecured 3,856,862 1,093,470 496,357 347,227 369,612 154,315
0 GAP3 610,097 164,478 157,406 69,602 56,524 30,063
B GAP1 & GAP2 500,840 100,516 225,076 133,970 34,579 21,373

Conservation and Wetland Size: Studies suggest that the number of species supported by an individual
wetland is correlated with its size. In this region, 40 percent of all individual wetlands are less than 2
acres, and collectively they cover only 5 percent of the area. Only 605 individual wetlands are larger than
1,000 acres each, but in aggregate these huge wetlands account for 22 percent of the total wetland acreage
in the region (Maps 2-4, Table 2). Large wetlands play a disproportionally important role in supporting
biodiversity, storing water, and mitigating against extreme events. Most states contain at least one of these
huge wetlands; large forested swamps are concentrated in ME, NY, Eastern MA, RI, and NJ while the
tidal marshes are most extensive in NJ, DE, MD, and VA (Table 1, Map 1). Examining the secured land
status of large wetlands revealed that 30-50 percent of these huge wetlands were on secured land, that this
was true across all wetland types (Figure 4, Table 3), and this included over half of the large tidal marshes.
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Table 2. Percent of regional area covered by wetlands in each size class.

Area covered by wetlands in each size Area covered as

class % of total Area
Wetland Type <2 acres | 2-1000 acres | >=1000 acres
Alluvial 3% 65% 32% 19%
Basin 6% 82% 12% 64%
Tidal 2% 47% 50% 17%
Grand Total 5% 73% 22% 100%
Emergent Marsh 8% 64% 28% 18%
Forested Swamp 5% 7% 18% 82%
Grand Total 5% 73% 22% 100%

Figure 4. The conservation status of large wetlands over 1000 acres. Each column shows the percent
of the total acreage that is found in large individual wetlands, and the percent of the large wetlands in

each GAP status.
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Table 3. Conservation status by size and securement types. These numbers reflect the remaining
wetland area and do not account for the historic distribution.

Size <2 acres Size >= 2 <1000
Total Total
Wetland Type |Gap 1& 2|Gap 3 Unsecured [Acres Gap1&2|Gap 3 Unsecured |Acres
Alluvial Marsh 4% 6% 90% 9,420 8% 12% 79%| 144,393
Alluvial Swamp 5% 7% 87% 38,078 6% 12% 82%| 900,336
Alluvial Total 5% 7% 88%| 47,498 6% 12% 82%)| 1,044,729
Basin Marsh 3% 6% 90% 38,892 6% 12% 82%| 379,050
Basin Swamp 8% 9% 83%| 287,250 8% 12% 80%| 4,083,816
Basin Total 7% 9% 84%| 326,142 8% 12% 80%| 4,462,866
Tidal Marsh 4% 5% 91% 17,500 12% 13% 74%| 395,077
Tidal Swamp 11% 10% 79% 16,915 10% 11% 78%| 302,247,
Tidal Total 8% 7% 85%| 34,415 11% 13% 76%| 697,324
Region Total 7% 9% 84%| 408,056 8% 12% 80%| 6,204,919
Size >=1,000 All Wetlands (regardless of size)
Total Total

Wetland Type |Gap 1& 2|Gap 3 Unsecured |Acres Gap 1&2|Gap 3 Unsecured [Acres
Alluvial Marsh 17% 23% 60% 51,937 10% 15% 75%| 205,750
Alluvial Swamp 10% 14% 76%| 420,050 7% 12% 80%| 1,358,464
Alluvial Total 11% 15% 74%| 471,987 8% 12% 80%| 1,564,214
Basin Marsh 21% 24% 56% 42,772 8% 12% 80%| 460,715
Basin Swamp 24% 16% 60%| 596,733 10% 12% 78%| 4,967,799
Basin Total 24% 17% 60%| 639,506 10% 12% 78%| 5,428,514
Tidal Marsh 38% 22% 40%| 466,262 26% 18% 56%| 878,839
Tidal Swamp 44% 14% 42%| 231,637 24% 13% 63%| 550,799
Tidal Total 40% 20% 41%| 697,899 25% 16% 59%] 1,429,638
Region Total 27% 17% 56%)| 1,809,392 12% 13% 75%) 8,422,366
5-12 Conservation Status of Fish, Wildlife, and Natural Habitats in the Northeast Landscape

The Nature Conservancy * Eastern Conservation Science * Eastern Division ¢ 99 Bedford St « Boston, MA 02111



Chapter 5 - Wetlands

Ecological Condition

Impacts in the Buffer Zone: The area immediately surrounding a wetland, its buffer zone, has a strong
influence on the quality and diversity of the wetland. To assess the condition of this area, we defined a
100 m zone around each individual wetland greater than 2 acres in size and calculated the amount of
development, agriculture, and natural vegetation within it. We summarized this information in an index of
disturbance, by calculating a weighted sum of the anthropogenic features present and weighting the effect
of development more than agriculture. Scores ranged from 100 for a wetland with its buffer zone totally
developed, to 0 where the buffer was completely within natural cover types:

Disturbance Score = 1.0 times the percent high intensity development + 0.75 times the percent
low intensity development, + 0.50 time the percent agriculture

To interpret the index, we developed categories of impact based on the correlation of the impact scores to
observed measurements of shoreline human disturbance for sites sampled by the National Lake
Assessment (EPA National Lake Assessment 2009, R? squared = 0.56, p < 0.0001). We matched the three
disturbance categories used in the lake assessment by calculating the mean impact score for the set of
known sites in each disturbance category, using the point halfway (log scale) between the means as the
cutoffs:

e Lowdisturbance 0 < 3.7
e Moderate disturbance >= 3.7 < 15.0
e Severe disturbance >=15.0

Across all wetlands, the results indicated a nearly equal distribution of total acres in each of the three
impact categories (Map 5, Table 4, Figure 5). By type, tidal wetlands were the most disturbed, with only
15 percent of them in the undisturbed class. Basin wetlands were the least disturbed with 43 percent
undisturbed, and alluvial wetlands were intermediate with 31 percent undisturbed. The percent of
wetlands in the undisturbed class in New England and New York (43 percent) was over twice that of the
Mid-Atlantic (18 percent) although this largely reflected the basin wetlands. Alluvial and tidal wetlands
were relatively less impacted in the Mid-Atlantic (Table 4).
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Map 5. Wetland occurences by impact classes.
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Table 4. Percent of wetland acreage in each impact class across wetland types and subregions.

Low Moderate Severe
Region Type disturbance | disturbance Disturbance
Mid-Atlantic Alluvial 15% 55% 30%
Basin 26% 37% 37%
Tidal 14% 49% 37%
Mid-Atlantic Total 18% 46% 36%
New England & New York Alluvial 37% 23% 40%
Basin 47% 24% 29%
Tidal 18% 24% 58%
New England & New York Total 43% 24% 33%
Region Alluvial 31% 31% 38%
Basin 43% 26% 31%
Tidal 15% 44% 41%
All
Region Total Wetlands 36% 30% 34%

Figure 5. Disturbance in the 100 m buffer zone. This chart shows the percentage of 435,000 individual
wetlands in each disturbance class. Only wetlands >2 acres were included.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Percent of Wetlands

All

Alluvial Basin Tidal Wetlands

B Severe disturbance 38% 31% 41% 34%

O Moderate disturbance 31% 26% 44% 30%

O Low disturbance 31% 43% 15% 36%

Road Density: The species richness of birds, amphibians, reptiles, and plants within an individual
wetland is negatively correlated with the density of paved roads surrounding a wetland (Forman 2003),
with the sensitive impact distances varying from 500 m to 2,000 m depending on the taxa (Findlay and
Houlahan, 1997). To measure this, we created a road density data layer for the whole region by
calculating the density of roads (meters/hectare) within a 1,000 meter radius of each 30 m pixel of land ar
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in the region. Subsequently, we calculated the mean road density value for each wetland by taking the
average of all pixels within each occurrence. This method takes into account roads in the buffer zone as
well as the total size of the wetland, so that large wetlands show fewer impacts from roads.

We created a road impact index for each wetland occurrence based on Findlay and Houlahan (1997) who
found that plant species richness decreased 13 percent with every 2 m/ha of paved roads within a buffer
zone, and showed similar patterns for other taxa. The road dataset we used consisted primarily of paved
roads including major highway, local thoroughfares, neighborhood connectors, and rural roads, but we do
not know the number of unpaved road in the dataset (Tele Atlas North America, Inc 2009). Four-wheel
drive roads and other trails were not included due to inconsistencies in their mapping across the region in
the source dataset. Our index, based on roads in the 1,000 m buffer, was as follows:

. No impact: 0- 2 m/ha roads of roads (estimated 80-100% of natural species richness)
. Moderate impact: 2 to 6 m/ha of roads (estimated 50-80% of natural species richness)
. Impacted: 6 to 18 m/ha of roads (estimated 25-50 of natural species richness)

. Severe impact: >18 m/ha of roads (estimated >25% of natural species richness)

The results of applying the index to all wetlands indicated that only 16 percent of all wetlands in this
region were free of road impacts. Sixty-seven percent were in the impacted to severe impact categories,
suggesting that most wetlands in the region do not support a full complement of native species. The
alluvial and basin wetlands had the largest proportion of impacted wetlands, perhaps because they were
smaller than tidal wetlands (Figure 6, Map 6).

Figure 6. Acres of wetlands in each road impact category across wetland types. This metric was
calculated for a 1,000 m buffer zone around each individual wetland.
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Map 6. Wetland occurrences by road impact category.
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Lastly, to identify the wetlands in the best condition with respect to both roads and land use, we combined
the buffer impact index and the road density index and selected those wetlands that were above the
average value for both attributes (Map 7). This highlighted wetlands in northern Maine, the Adirondacks,
southern New Jersey, the Chesapeake Bay region, and the Virginia coast.

Changes in Wetland Acreage over Time: Over the last two decades, the region has seen both losses and
gains in wetland acreage. The National Land Cover Database (NLCD) 1992-2001 Land Cover Change
Retrofit Product (Fry et al. 2009) was developed to provide a more accurate and useful land cover change
dataset. At a resolution of 30 meters, this dataset contains unchanged pixels that have been cross-walked
to a modified Anderson Level I class code along with changed pixels labeled with a "“from-to* class code.
Judging from this dataset, wetlands appear to have increased by roughly 100,000 acres since 1992 (Figure
7). Close examination of the data revealed that, 91 percent of this change was explained by small
increases in the size of thousands of existing forested wetlands. Because 63 percent of the gained acres
were located within the 1 pixel edge of existing wetlands, this trend might reflect mapping error between
the between the 1992 and 2001 satellite-derived maps in the exact boundaries of each wetland. However,
when the acres of wetland gained beyond those in the 1 pixel edge zone were examined independently,
the data still suggested a net gain of wetlands in the region of about 9,000 acres. The largest and most
consistent transitions to wetlands appear to be from forests, agriculture, and open water (Figure 7), but the
data on transitions were occasionally contradictory.

Figure 7. Estimated net change in wetland acreage from 1992 to 2001. The chart compares changes
within and without of the 1 pixel margin. Data from The National Land Cover Database (NLCD) 1992-
2001 Land Cover Change Retrofit Product (Fry et al. 2009)
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Map 7. Wetland occurrences with buffer land cover index and road density index in class 1 or 2.
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Trends in Wetland Bird Abundance

Changes in the abundance of wetland breeding birds may give some indication of wetland quality.
However, because shifts in any individual species may be unrelated to local wetland characteristics, the
data are most telling when they show consistent trends across many species, many states, and many time
intervals. We used a two-step process to examine trends in wetland breeding birds. First, we identified a
set of breeding species associated with each of the wetland types using a published list of preferred
breeding habitat for northeast wildlife DeGraaf and Yamasaki (2001). Second, we used breeding bird
survey data to examine each species’ regional and state abundance patterns over the last four decades.
The breeding bird survey (BBS) is a long-term, large-scale, avian monitoring program initiated in 1966 to
track the status and trends of North American bird populations, and coordinated in the US by the USGS
Patuxent Wildlife Research Center. More information on the program may be found here:
http://www.pwrc.usgs.gov/bbs/.

The BBS annually collects bird population data along roadside routes allowing users of the data to look at
trends occurring within states, regions, and continentally. Importantly, because the BBS uses roads and
was designed for terrestrial surveys, it thus lacks adequate information on many wetland birds. We used
only species for which there was adequate data (data categories blue or yellow). We summarized
statistically significant declines and increases for each species by each state; next we looked at the data
across all states to examine how consistent the trend was across states, as well as how consistent it was
across two time intervals. In the tables below, we note whether there was a consistent trend in three or
more states, whether it was an increase, decrease, or mixed signal, and how many states total it was
detected in. We also show whether the trend was apparent at both the 40 year time interval and a more
recent 20 year time interval.

Freshwater Emergent Marsh: Seventeen species preferentially breed in emergent marsh (DeGraaf and
Yamasaki, 2001), and the breeding bird survey had sufficient data to examine temporal trends for eight of
them. Results indicated consistent declines in two species: red-winged blackbird and green heron and
consistent increases in two species: Canada goose and mallard (Table 5). Great blue heron was
increasing in most states, but declining in one. Other species had mixed or insignificant trends or
inadequate data. Increases in Canada goose and mallard were also found by the Atlantic Flyway Breeding
Waterfowl Survey (https://migbirdapps.fws.gov).
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Table 5. Freshwater emergent marsh: forty year trends in the abundance of associated bird species.
DNS = Declining or not significant, INS = Increasing or not significant, NS = Not significant. Data
quality codes: B= blue, adequate data, Y = yellow, usable but with significant gaps, R = red, data not

usable.
EMERGENT MARSH 40 Year Trend (1966-2007) 20 Year Trend (1980-2007)

Declines Increases Declines Increases

(#of (# of Data Regional (#of (# of Data Regional
SPECIES Status states) states) Quality Trend Status states) states) Quality Trend
Red-winged Blackbird DNS 6 0B -2|DNS 2 0B -0.44
Green Heron DNS 4 oy -1.7]DNS 3 oy 10.2|
American Black Duck DNS 1 0Y -0.5|DNS 1 oY 2.5
Canada Goose INS 0 9Y 12.6]INS 0 8Y 0.2
Mallard INS 0 7Y 3.8]INS 0 6Y 1]
American Bittern NS 0 0y 1.3INS 0 oY 1.2]
American Goldfinch DI 3 1Y -0.5|DI 1 7Y 5]
Great Blue Heron DI 1 7Y 2.5]DI 1 3Y -17.2
American Coot NS 0 OR -13.8INS 0 OR 5.9
Blue-winged Teal NS 0 OR -9.2|NS 0 0R 36.9
Common Moorhen NS 0 OR 1.3INS 0 OR -2
Gadwall NS 0 OR 20.5|NS 0 OR 4.8
King Rail NS 0 OR -2.8INS 0 OR 2.4
Least Bittern NS 0 OR 3.7INS 0 OR -9.5)
Northern Harrier NS 0 OR 0.8]INS 0 2 R 4.7
Sedge Wren NS 0 OR 1.2INS 0 OR -9.5
Virginia Rail NS 0 0R 1.6INS 0 0R 4.7,

Salt Marsh: Six species preferentially breed in salt marsh (DeGraaf and Yamasaki 2001), and the breeding
bird survey had sufficient data to examine temporal trends for five of them. Results indicated declines in
five states for savannah sparrow and increases in three states for osprey (Table 6). There was no data on
salt marsh sparrow, a cryptic species of high conservation concern. Other species had either mixed or
insignificant trends, or trends that were detected only in one state.

Table 6. Salt marsh: forty year trends in the abundance of associated bird species. DNS = Declining or
not significant, INS = Increasing or not significant, NS = Not significant. Data quality codes: B= blue,
adequate data, Y = yellow, usable but with significant gaps, R = red, data not usable.

SALT MARSH 40 Year Trend (1966-2007) 20 Year Trend (1980-2007)
Declines Increases Declines Increases
(# of (# of Data Regional (# of (# of Data Regional
SPECIES Status states) states) Quality Trend Status states) states) Quality Trend
Savannah Sparrow DNS 5 0B -2.6]DNS 3 0B -2.1
Marsh Wren DNS 1 oY -5|NS 0 oY -3.5
Osprey INS 0 3Y 7.6|INS 0 3Y 7.2
Mute Swan INS 0 2Y 17.5]INS 0 1Y 13.1]
Clapper Rail NS 0 0Y 5.7INS 0 oY 5.1
American Coot NS 0 OR -13.8INS 0 0OR 5
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Alluvial and Riparian Habitat: Twenty-four species preferentially breed in riparian forest and alluvial
marsh (DeGraaf and Yamasaki 2001), and the breeding bird survey had sufficient data to examine
temporal trends for 22 of them. Results indicated declines in three or more states for five species: eastern
wood-pewee, song sparrow, common yellowthroat, Baltimore oriole, and yellow-breasted chat, offset
by consistent increases in six species: tufted titmouse, red-bellied woodpecker, orchard oriole, alder
flycatcher, red-shouldered hawk, and wood duck (Table 7). Among the species with mixed trends,
pileated woodpecker had increased in ten states. In contrast, veery and yellow warbler showed recent
decreases in five or six states.

Table 7. Alluvial forest and marsh: forty year trends in the abundance of associated bird species. DNS =
Declining or not significant, INS = Increasing or not significant, NS = Not significant. Data quality codes:
B= blue, adequate data, Y = yellow, usable but with significant gaps, R = red, data not usable.

Alluvial / Riparian Habitat |40 Year Trend (1966-2007) 20 Year Trend (1980-2007)
Declines Increases Declines Increases
(#of (#of Data Regional (# of (# of Data Regional

SPECIES Status states) states) Quality Trend Status states) states) Quality Trend
Eastern Wood-Pewee DNS 8 0B -2.4]DNS 8 0B -2.8
Song Sparrow DNS 8 oYy -1|DNS 6 oY -0.7|
Common Yellowthroat DNS 7 oy -0.4]DNS 10 oy -0.7
Baltimore Oriole DNS 5 oY -0.8|DI 5 1Y -0.8
Yellow-breasted Chat DNS 4 oy -2.4]DNS 4 oy -2.1
Yellow-throated Vireo DNS 1 oY OJDNS 2 oY 0]
Tufted Titmouse INS 0 9Y 1.9)INS 0 8Y 1.9
Red-bellied Woodpecker JINS 0 7Y 2.4]INS 0 8Y 3]
Orchard Oriole INS 0 4B 2]INS 0 2B 1.8
Alder Flycatcher INS 0 3B 1.2JINS 0 1B 1.3
Red-shouldered Hawk INS 0 3y 0.6]NS 0 oy 1.6
Wood Duck INS 0 3Y 5.4JINS 0 3Y 2.2
Gray Catbird DI 4 2Y 0.1]DI 3 2Y 0.2]
Veery DI 4 1Y -1.3|DI 6 1Y -1.9
Cerulean Warbler DI 2 1Y -3.4]INS 0 1Y -1.7
Yellow Warbler DI 2 1y -0.3|DNS 5 oy -1.1
Pileated Woodpecker DI 1 10 B 3.1]DI 1 6B 2.4
Warbling Vireo DI 1 4B 1.8|DI 1 3B 2.1
Hairy Woodpecker DI 1 2Y 1.7]INS 0 2Y 2.8
Downy Woodpecker DI 1 1Y -0.4]DI 1 1Y -0.44
Northern Rough-winged SWNS 0 0B 0.9JINS 0 1B 1.9
Louisiana Waterthrush NS 0 oY -0.1]DNS 1 oy -0.2
Common Merganser INS 0 4R 9.9]INS 0 3R 8.6)
Barred Owl INS 0 2 R 6]INS 0 2 R 6.3

Forested and Shrub Swamp: DeGraaf and Yamasaki (2001) do not explicitly list species that breed in
forested swamp; the closest types being red maples forest (44 birds) or shrub swamp (14). We combined
these two overlapping categories, and removed 11 species associated with upland red maple forests*
according to Birds of North America (Poole and Gill, 1999 - ongoing). This resulted in 41 species
associated with forested swamps. The breeding bird survey had sufficient data to examine temporal trends
for 32 of them. Results indicated declines in three or more states for four species: song sparrow,
common yellowthroat, common grackle and green heron. Consistent increases were seen in six:
Carolina wren, red-bellied woodpecker, hooded warbler, alder flycatcher, red-shouldered hawk,
and wood duck (Table 8). Many species had inconsistent trends across the states: pileated woodpecker,
great blue heron and warbling vireo were mostly increasing while veery was mostly decreasing.
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*black-capped chickadee, blue jay, cedar waxwing, chestnut-sided warbler, downy woodpecker, eastern
screech-owl, least flycatcher, northern cardinal, northern mockingbird, ruby-throated hummingbird,
white-eyed vireo

Table 8. Forested swamp: forty year trends in the abundance of associated bird species. DNS =
Declining or not significant, INS = Increasing or not significant, NS = Not significant. Data quality codes:
B= blue adequate data, Y = yellow, usable but with significant gaps, R = red, data not usable.

Forested & Shrub Swamp 40 Year Trend (1966-2007) 20 Year Trend (1980-2007) Type
Declines Increases Declines Increases
(# of (# of Data Regional (#of (# of Data Regional |Red Shrub

SPECIES Status states) states) Quality Trend Status states) states) Quality Trend Maple Swamp
Song Sparrow DNS 8 oy -1|DNS 6 oy -0.7 1 1|
Common Yellowthroat DNS 7 oY -0.4]DNS 10 oYy -0.7] 1 1]
Common Grackle DNS 6 0B -2.1|DNS 8 0B -2.3 1 1]
Green Heron DNS 4 oY -1.7]DNS 3 oY -1.9 1

Canada Warbler DNS 2 oY -2.7|DNS 3 oY -2.5 1
Olive-sided Flycatcher DNS 2 oy -5.1]DNS 2 oy -6.7 1
Yellow-throated Vireo DNS 1 oY OJDNS 2 oY 0 1
Carolina Wren INS 0 9B 2.1]INS 0 8B 2.7 1
Red-bellied Woodpecker INS 0 7Y 2.4]INS 0 8Y 3] 1

Hooded Warbler INS 0 4y 2.4]INS 0 2Y 2.3 1 1]
Alder Flycatcher INS 0 3B 1.2]INS 0 1B 1.3 1 1]
Red-shouldered Hawk INS 0 3y 0.6]NS 0 oy 1.6 1

Wood Duck INS 0 3Y 5.4]INS 0 3Y 2.2 1

Swamp Sparrow INS 0 2Y 1.5JINS 0 1Y 1.7] 1|
Mourning Warbler INS 0 1Y 1INS 0 oY 0.5 1

Gray Catbird DI 4 2Y 0.1]DI 3 2Y 0.2 1
American Redstart DI 4 1B -1.2]DI 4 2B -1.2] 1

Veery DI 4 1Y -1.3|DI 6 1Y -1.9 1
American Goldfinch DI 3 1Y -0.5|DI 1 7Y 1 1 1]
Tree Swallow DI 2 5B 0.7|DI 2 8B 0.6 1
Blue-gray Gnatcatcher DI 2 1B -0.3|DNS 2 0B -0.7 1
Red-headed Woodpecker DI 2 1Y -1.6|DNS 1 oY 1.8 1

Yellow Warbler DI 2 1Y -0.3]DNS 5 oy -1.1] 1
Pileated Woodpecker DI 1 10 B 3.1]DI 1 6B 2.4 1

Great Blue Heron DI 1 7Y 2.5]DI 1 3Y 1.2 1
Warbling Vireo DI 1 4B 1.8]DI 1 3B 2.1 1

Hairy Woodpecker DI 1 2Y 1.7]JINS 0 2Y 2.8 1
Northern Waterthrush DI 1 1Y -1.5|DNS 1 oY -1.3 1

Winter Wren DI 1 1Y 0.4]INS 0 2Y 1.1] 1
Common Snipe NS 0 oy 0.3]DNS 1 oy -0.6 1]
Lincoln's Sparrow NS 0 oY 1JINS 0 1y 3.5 1]
Louisiana Waterthrush NS 0 oY -0.1|DNS 1 oY -0.2 1
Common Goldeneye NS 0 OR -6.4INS 0 OR -13.6] 1
American Woodcock DNS 1 OR -2.6|DNS 2 0R -5 1

Barred Owl INS 0 2R 6]INS 0 2R 6.3 1
Common Merganser INS 0 4 R 9.9]INS 0 3R 8.6 1

Great Horned Owl DI 1 1R -1.6|DNS 1 OR -6.2 1

Hooded Merganser INS 0 1R 13.2]NS 0 OR 10.6| 1

Palm Warbler NS 0 OR 11.4INS 0 OR 5.4 1]
Rusty Blackbird NS 0 OR 10.6|NS 0 OR 10.3 1
Wilson's Warbler NS 0 OR -0.5INS 0 OR 2.3 1
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Correlations Between Species Patterns and Wetland Condition

Finally, we tested whether significant trends in the breeding birds — both increases and decreases —
correlated with wetland condition or degree of conversion. To do this, we tabulated the number of species
in the three wetland types showing a consistent trend in three or more states and examined whether these
patterns correlated with the degree of conversion (agriculture plus development), the percent of
occurrences having severe road impacts, or the percent of occurrences with high degree of disturbance
inthe wetland buffer. While we cannot draw strong conclusions from the results, because tidal marshes do
not occur in all states and the wetland types had different numbers of species associated with them, still,
there were some relationships that appear fairly straightforward. Notably, alluvial wetlands had the most
declines, the most overall species change, the largest degree of conversion, and the highest percent of
severe road impact (Figure 8). The patterns suggest that changes to the wetland breeding birds are related
to habitat conversion and fragmentation.

Lastly, across all wetland types, seven wetland breeding species have declined in five or more states and
may need special conservation attention; in contrast, seven species have shown increases in five or more
states (Table 9).

Figure 8. Correspondence between bird declines and increases, degree of conversion and severity of
road impacts.
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Table 9. Species that have consistently declined or increased in five or more states.

# #

Decines in 5 or more States States |[Increasesin 5 or more states |States

Eastern Wood-Pewee 8|Pileated Woodpecker 10
Song Sparrow 8|Canada Goose 9|
Common Yellowthroat 7|Tufted Titmouse 9|
Red winged blackbird 6|Carolina Wren 9|
Common Grackle 6|Mallard 7
savannah sparrow 5|Great Blue Heron 7
Baltimore Oriole 5|Red-bellied Woodpecker 7
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Chapter 5 - Wetlands
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